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ORAL PRESENTATIONS

INVITED SESSION
SESSION 01: ROBERT G. EDWARDS’ MEMORIAL KEYNOTE SESSION

Monday 15 June 2015 08:30-09:30

0-001 Human reproduction keynote lecture — preconception stress
increases the risk of infertility: results from a couple-based prospective
cohort study, the LIFE study

C. D. Lynch', R. Sundaram?, J. M. Maisog?, A. M. Sweeney®, G. M. Buck
Louis?

'The Ohio State University College of Medicine, Department of Obstetrics and
Gynecology, Columbus, U.S.A.

*Eunice Kennedy Shriver National Institute of Child Health and Human
Development, Division of Intramural Population Health Research, Rockville,
US.A.

3Texas A&M Health Science Center, Department of Epidemiology and Biosta-
tistics, College Station, U.S.A.

Study question: Are women’s stress levels prospectively associated with fecun-
dity and infertility?

Summary answer: Higher levels of stress as measured by salivary alpha-am-
ylase are associated with a longer time-to-pregnancy (TTP) and an increased
risk of infertility.

What is known already: Data suggest that stress and reproduction are inter-
related; however, the directionality of that association is unclear.

Study design, size, duration: In 2005-2009, we enrolled 501 couples precon-
ceptionally in a prospective cohort study in Michigan and Texas, USA. Couples
were followed for up to 12 months and through pregnancy if it occurred. A total
of 401 (80%) couples completed the study and 373 (93%) had complete data
available for this analysis.

Participants/materials, setting, methods: Enrolled women collected saliva
the morning following enrollment and then the morning following their first
observed study menses for the measurement of cortisol and alpha-amylase,
which are biomarkers of stress. TTP was measured in cycles. Covariate data
were captured on both a baseline questionnaire and daily journals.

Main results and the role of chance: Among the 401 (80%) women who com-
pleted the protocol, 347 (87%) became pregnant and 54 (13%) did not. After
adjustment for female age, race, income, and use of alcohol, caffeine, and ciga-
rettes while trying to conceive, women in the highest tertile of alpha-amylase
exhibited a 29% reduction in fecundity (longer TTP) compared with women
in the lowest tertile [fecundability odds ratio = 0.71; 95% confidence interval
(C)=(0.51, 1.00); p <0.05]. This reduction in fecundity translated into a more
than twofold increased risk of infertility among women these women [Relative
Risk = 2.07; 95% CI = (1.04, 4.11)]. In contrast, we found no association be-
tween salivary cortisol and fecundability.

Limitations, reasons for caution: Due to fiscal and logistical concerns, we
were unable to collect repeated saliva samples and perceived stress question-
naire data throughout the duration of follow-up. Therefore, we were unable
to examine whether stress levels increased as women continued to fail to get
pregnant.

Wider implications of the findings: This is the first US study to demonstrate
a prospective association between salivary stress biomarkers and TTP, and the
first in the world to observe an association with infertility.

Study funding/competing interest(s): This study was supported by the In-
tramural Research Program of the Eunice Kennedy Shriver National Insti-
tute of Child Health and Human Development (contracts #N01-HD-3-3355,
NO1-HD-3-3356, NO1-HD-3358). There are no conflicts of interest to
declare.

Trial registration number: NA.

Keywords: fecundity, infertility, stress

0-002 How a dead duck can be fertile

Moeliker Kees'
'Natural History Museum Rotterdam, Rotterdam, The Netherlands

For witnessing and publishing ‘The first case of homosexual necrophilia in the
mallard duck (4nas platyrhynchos)’ the speaker was awarded the 2003 Ig Nobel
Prize in the field of Biology. Thanks to this much coveted award he became
known as "The Duck Guy” and people from all over the globe send him their
own observations of and/or publications on non-reproductive sexual behavior in
animals. Here he presents highlights from his ever growing ‘Necrophilia Files’,
including some severe cases that were overlooked for decades.

To address the topic of human reproduction too, the speaker will also share his
insights in possibly the most dramatic example of current habitat destruction
and loss of biodiversity — the disappearance of the once-ubiquitous crab louse
(Pthirus pubis) due to excessive removal of pubic hair among sexually active
people.

Keywords: ducks, animal behaviour, non-reproductive sexual behaviour,
necrophilia, pubic louse

SELECTED ORAL COMMUNICATIONS
SESSION 02: NEW PERSPECTIVES ON EMBRYO SCORING

Monday 15 June 2015 10:00-11:30

0-003 Embryo quality scoring: a correlation between trophectoderm
development and aneuploidy rate in developing blastocysts

J. Blazek', M. Large', V. Pham?, M. Hughes?, T. Gordon*

!'Genesis Genetics, R&D/PGS, Houston, TX, U.S.A.

Fertility Specialists of Houston, Embryology, Houston, TX, U.S.A.
3Genesis Genetics, PGS/PGD, Plymouth, MI, U.S.A.

‘Genesis Genetics, PGS/PGD, London, United Kingdom

Study question: Blastocysts cultured for IVF are graded based on stage of
hatching and organization of the inner cell mass and trophectoderm. Common
practice is to implant embryos based on quality score in cases where preimplan-
tation genetic screening (PGS) is not used. Is blastocyst embryo quality score
correlated with chromosomal ploidy?

Summary answer: PGS is critical to improving success rates in implantation
and live birth during IVE. In cases where PGS is not used prior to implantation,
embryo quality score can be used to determine the likelihood of embryo aneu-
ploidy based on strong correlations between embryo aneuploidy and in vitro
trophectoderm development.

What is known already: It is common to select embryos for transfer based
on morphology during IVE. A retrospective study assessing ploidy and gen-
eral blastocyst morphology suggests that blastocysts graded “excellent” have
a higher euploid rate than embryos graded “good,” “average,” and “poor,” but
the value of this information is limited to the general definitions of morphol-
ogy used. A better understanding of how ploidy effects blastocyst morphology
and organization may help improve efficacy in non-PGS related IVF transfers.
Study design, size, duration: Embryo quality scores have been obtained for
528 blastocysts from 112 patients all using the same IVF center. Trophectoderm
biopsies from 528 blastocysts underwent PGS for chromosomal abnormalities
using array CGH or Next Generation Sequencing and the results were com-
pared to embryo quality score to determine any existent correlations.
Participants/materials, setting, methods: Blastocyst stage embryos were
scored according to the standard Gardner blastocyst grading system by a single
embryologist. Amplified trophectoderm biopsies were analyzed using either
Illumina’s 24-sure array CGH or VeriSeq NGS protocols and chromosomal
profiles were compared to embryo score to determine correlates.
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Main results and the role of chance: We received blastocyst morphology scores
for 528 embryos (112 patients) from a single IVF clinic. All 528 embryos were
subjected to PGS using aCGH or NGS platforms and chromosome ploidy was de-
termined for all but 4 embryos (all had poor quality or no DNA post biopsy). Em-
bryos were grouped based on their Gardner scale embryo score (3—6 for stage of
hatching, A—C, for inner cell mass and trophectoderm score with A being optimal)
and genotypes were compared. Embryos with the optimal A trophectoderm score
exhibited a significantly higher euploid rate (79.31%) compared to those with a
B (60.51%) or a C (38.66%) trophectoderm. No correlation was found between
stage of hatching or inner cell mass organization and embryo ploidy at this time.

Limitations, reason for caution: Identifying a correlation between blastocyst
morphology and ploidy provides an additional resource for optimal embryo
transfer but does have limitations. The process is dependent on consistent
scoring and grading of the blastocyst and on the judgment of the individual
embryologist, which undoubtedly varies across all clinics.

Wider implications of the findings: All subjects seeking IVF treatments stand
to benefit from a more accurate system of identifying suitable embryos for
transfer. In cases where PGS is not used, a comprehensive analysis of embryo
morphology is the most efficient method in obtaining the successful transfer of
an embryo. The findings of this study may transform the assessment of embryo
morphology and establish a more universal methodology in the morphological
determination of embryos that are suitable for transfer.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Genesis Genetics.

Trial registration number: NA.

Keywords: PGS, IVE, embryo morphology, blastocyst

0-004 An investigation into the developmental potential of mosaic
embryos

E. Fragouli', S. Alfarawati', K. Spath?, N. Tarozzi?, A. Borini*, D. Wells?
'Reprogenetics UK, Institute of Reproductive Sciences, Oxford,

United Kingdom

*University of Oxford, Nuffield Department of Obstetrics and Gynaecology,
Oxford, United Kingdom

3Tecnobios, Bologna, Italy

Study question: The existence of preimplantation embryos composed of a
mixture of diploid and aneuploid cells has been recognised for more than two
decades, but the developmental fate of such embryos has been impossible to
determine. Can mosaic diploid-aneuploid blastocysts implant and lead to ongo-
ing pregnancies and chromosomally normal births?

Summary answer: Most mosaic diploid-aneuploid blastocysts either fail to
implant or miscarry after transfer, although a minority do succeed in produc-
ing chromosomally normal pregnancies. These findings confirm that diploid-
aneuploid embryos have reduced developmental capacity in comparison with
uniformly euploid embryos, but that some are potentially viable.

What is known already: Mosaicism — the presence of chromosomally dis-
tinct cell lines within the same embryo — is common during preimplantation
development, affecting ~30% of blastocysts. Mosaicism is caused by incorrect
segregation of chromosomes, most often arising during the first three cleavage
divisions following fertilisation. Technical limitations have precluded detection
of mosaicism in preimplantation embryos transferred to the uterus, preventing
determination of its impact on clinical outcome and causing uncertainty over
the clinical utility of such embryos.

Study design, size, duration: The study involved next-generation sequencing
(NGS), a method capable of detecting aneuploidy in trophectoderm biopsies,
even when only a minority of cells are affected. Genetic material from trans-
ferred embryos, surplus after aneuploidy screening using microarray-CGH,
was reassessed using NGS, revealing mosaicism. Outcomes for mosaic and
non-mosaic embryos were compared.

Participants/materials, setting, methods: 42 mosaic blastocysts were identified
following reanalysis of biopsied material using NGS. All embryos had been trans-
ferred and had a known clinical outcome (i.e., implantation, miscarriage, birth).
Outcomes for these embryos were compared to those for 51 blastocysts, predicted
to be uniformly euploid, derived from a well-matched contemporary control group.
Main results and the role of chance: Of the blastocysts with mosaicism
detected, 62% did not implant, 12% miscarried and only 26% produced

ongoing pregnancies. A total of 109 mosaic abnormalities were detected, af-
fecting almost all chromosomes, 63% of which affected whole chromosomes,
the remainder involving chromosomal fragments (segmental). 30% of the mo-
saic embryos contained a mixture of segmental and whole chromosome ab-
normalities, 40% had whole chromosome errors only and 30% had segmental
errors alone. Blastocysts with mosaic whole chromosome aneuploidy failed
to implant significantly more often than those with mosaic segmental abnor-
malities (P = 0.0038). Embryos with mosaic errors affecting three or more
chromosomes never produced an ongoing pregnancy. Control group outcome
comparison showed that both implantation and ongoing pregnancy rates were
reduced by a third when mosaic embryos were transferred.

Limitations, reason for caution: Analysis of entire mosaic blastocysts should
be undertaken in order to determine the extent of euploidy and aneuploidy
within them.

Wider implications of the findings: NGS succeeded in detecting mosaic
abnormalities difficult to identify using previous methods. Most mosaic blas-
tocysts failed to implant or miscarried, although a minority produced viable,
euploid pregnancies. It can be concluded that mosaic embryos are usually com-
promised by the presence of aneuploid cells and have reduced developmental
potential. However, if no entirely normal embryos are found, those with only
1-2 aneuploidies or segmental abnormalities could be considered for transfer
(with appropriate patient counselling and prenatal follow-up).

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Reprogenetics UK.

Trial registration number: NA.

Keywords: embryo, mosaicism, next generation sequencing, implantation
potential

0-005 Does disappearance of multinucleation from the 2-cell to 4-cell
stage observed by time time-lapse correlate chromosomal normality
detected by PGS microarray?

A. Bayram', M. Fakih?, A. Shunnar’, J. Divakaran', N. Poukaram'

'Fakih Fertility Center, IVF Laboratory, Abu Dhabi, United Arab Emirates
*Fakih Fertility Center, IVF Clinic, Abu Dhabi, United Arab Emirates
3Fakih Fertility Center, IVF Clinic, Dubai, United Arab Emirates

Study question: Is multinucleation at the 2 cell and 4 cell stage of embryonic
development associated with increased aneuploidy rate and reduced blastocyst
formation rate?

Summary answer: Multinucleation in the 2 cell stage embryos is relatively
frequent during embryonic development, even in euploid embryos. Early mul-
tinucleation could later disappear when embryos progress to 4 cell stage. This
transitory event can be monitored using Time-lapse imaging system.

‘What is known already: Time lapse technology allows embryo development
to be monitored continuously. Embryos that have multinucleated blastomeres
have a greater chance of being chromosomally abnormal. Detection of multi-
nucleated blastomeres either on day 2 or 3 is associated with poor prognosis to
blastocyst formation and chromosomal status of day 3 embryos.

Study design, size, duration: This is a retrospective study including 261 em-
bryos from 50 patients (mean age = 34.9). Embryos were monitored in a special
tri-gas incubator with built-in time-lapse monitoring system (EmbryoScope™,
Unisense, Danmark). Data was collected from cycles carried out between Janu-
ary 2014 and December 2014.

Participants/materials, setting, methods: After standard microinjection, oo-
cytes were placed in the EmbryoScope and cultured in Global Total Medium
(LifeGlobal, IVF Online) under mineral Oil (Sage). Images were acquired every
20 min from 7 different focal planes. On day 3 of embryonic development, 236
embryos were biopsied and analyzed by array-CGH technique. Multinucleation
(MN) was annotated at 2-cell and 4 cell-stage. Blastocyst formation was scored
by according to Gardner’s grading system (Gardner, 1990). For statistical analy-
sis Chi-square contingency test was performed using Prism (GraphPad).

Main results and the role of chance: Among 236 embryos analyzed that had
multinucleation at 2-cell and 4-cell stage, 70 (29.6%) were detected as euploid.
In Table 1 shows parameters and number of embryos with multinucleation at
2-cell and 4-cell stage; and also embryos that did not have multinucleation at
both states.
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Table 1
Group 1 MN at only Group 2 MN at 2 and Group 3 No MN
2-cell stage 4-cell stage
No of embryos 87 33 116
Age 35.6 +6.02 36.3 £5.65 33.8+5.84
Blastocyst 57.4% (50/87) 51.5% (17/33) 63.7% (74/116)
Formation rate
Euploidy Rate 31.0% (27/87) 15.1% (5/33) 32.7% (38/116)

P-value > 0.05.

Limitations, reason for caution: Number of embryos and cycles included in
the study.

Wider implications of the findings: Although not significant, embryos with
multinucleation both 2-cell stage and 4-cell stage, have higher aneuploidy rate
compared to those with multinucleation at only at the 2-cell stage (31.0% vs.
15.1%). Blastocyst formation rate was similar in both groups (57.4% vs. 51.5%,
p > 0.05). These findings suggest that time lapse observation of multinucleation
at both 2-cell and 4-cell stages coincides with higher aneuploidy. A larger study
including higher number of embryos are needed to investigate this association.
Study funding/competing interest(s): Funding by hospital/clinic(s) — Fakih
Fertility Center, Abu Dhabi, UAE.

Trial registration number: 0

Keywords: A-CGH, multinucleation, time lapse, ICSI, blastocyst

0-006 Embryos with cell division aberrations monitored by time-
lapse imaging in a PGS program: are they able to develop into euploid
blastocysts?

C. Lagalla', N. Tarozzi', R. Sciajno', M. Nadalini!, M. Di Santo', V. Distratis',
D. Wells?, A. Borini®

Tecnobios Procreazione, Reproductive Medicine IVF Laboratory Unit,
Bologna, Italy

2Reprogenetics UK, Institute of Reproductive Sciences, Oxford,

United Kingdom

3Tecnobios Procreazione, Reproductive Medicine Clinical Unit, Bologna, Italy

Study question: What is the ultimate fate of embryos with cell division abnor-
malities (e.g., direct cleavage, reverse cleavage and asymmetric cleavage) ob-
served using time-lapse technology? How do affected embryos evolve throughout
preimplantation development and is there evidence of aneuploidy rescue?
Summary answer: The majority of embryos with cleavage aberrations arrest-
ed. Those which developed into euploid blastocysts excluded some cells during
morula compaction. Analysis of the excluded cells revealed a higher incidence
of aneuploidies with respect to corresponding trophectoderm cells, providing
evidence for a potential self-correction mechanism for mosaic embryos.

‘What is known already: Erroneous cleavage divisions (such as 1-3 cells and
2-5 cells) are considered negative morphological indicators of embryo viability
and are associated with a significant reduction in implantation potential. While
most anomalous cleavage divisions are expected to produce aneuploid cells, it
is unknown whether this occurs in all cases. Additionally, the existence of sys-
tems for the elimination of aneuploid cells has been proposed, although thus far
no mechanisms that could achieve such ‘self-correction” have been described.
Study design, size, duration: 130 patients underwent PGS and 730 embryos
were retrospectively morphokinetically analyzed. Cleavage aberrations were
observed affecting 89 embryos and only 19 of these formed blastocysts. Chro-
mosomal analysis was carried out to determine embryo ploidy status. Addition-
ally, excluded cells of 11 euploid blastocysts, which developed from partially
compacted morulae, were analyzed.

Participants/materials, setting, methods: Embryo development was ret-
rospectively analyzed using a time-lapse imaging system (Embryoscope,
Unisense Fertilitech). Multiple cell divisions were measured and evaluated.
Embryo biopsy was undertaken on Day 5-6 and comprehensive chromosome
screening performed through Array-CGH on trophectoderm and excluded cells.
Main results and the role of chance: Out of 730 embryos obtained from 130
patients (mean age 39.8 + 4.4), 89 (60 patients, mean age 39.1 £ 4.1) showed
cell division aberrations. Of those, 70 arrested or were discharged (78.7%): 47
arrested at <8/9 cell stage (67.1%), 13 at morula stage (18.6%) and 10 devel-
oped into not transferrable blastocysts (14.3%). Only 19 blastocysts out of 89

were suitable for TE biopsy (21.3%): 14 were found to be euploid (73.7%) and 5
aneuploid (26.3%). All the euploid blastocysts were derived from partially com-
pacted morulae, whereas all the fully compacted morulae produced aneuploid
blastocysts. Analysis of cells excluded by 11 chromosomally normal blastocysts
while at the partially compacted morula stage revealed aneuploidy in 5 samples,
apoptosis in 4 samples and euploidy only in 2 samples.

Limitations, reason for caution: Limited number of cases of the study group.
Further studies are recommended.

Wider implications of the findings: This study revealed the fate of embryos
displaying morphokinetic aberrations, confirming high rates of aneuploidy and
developmental arrest. Furthermore, a potential mechanism of aneuploidy ‘res-
cue’ was identified. The results suggest that mosaic embryos may form partially
compacted morulae in order to exclude aneuploid cells, which subsequently
undergo apoptosis. Not only is this finding of great biological interest, but there
are also significant clinical ramifications, especially in terms of cells chosen for
biopsy during PGS.

Study funding/competing interest(s): Funding by hospital/clinic(s) none.
Trial registration number: None.
Keywords: cell division aberrations,
ArrayCGH, morula compaction

time lapse, aneuploidy rescue,

0-007 Immunohistochemical study of abnormal mitosis in development
of human embryos

J. D. De Pinho!, G. Chia?, D. Georgieva®, D. Kort', R. A. Lobo', M. V. Sauer',
D. Egli*

'Columbia University College of Physicians and Surgeons, Department of
Obstetrics and Gynecology Division of Reproductive Endocrinology and
Infertility, New York, U.S.A.

2Columbia University College, Department of Pediatrics, New York, U.S.A.
3Columbia University College, Department of Molecular and Biophysical
Studies, New York, U.S.A.

4The New York Stem Cell Foundation Research Institute, Department of
Obstetrics and Gynecology Division of Reproductive Endocrinology and
Infertility, New York, U.S.A.

Study question: What is the consequence of abnormal mitosis on preimplanta-
tion development? And what are the mechanisms of formation for supernumer-
ary nuclei?

Summary answer: We demonstrate that nuclear abnormalities are frequent in
early human embryos, associated with DNA damage, the presence of centro-
mere-less chromosomal fragments, poor developmental potential, and chromo-
somal mosaicism. These results show that a significant portion of the genomic
abnormalities in embryo development arise from post-fertilization mitosis.
What is known already: The focus in genomic abnormalities in embryo-devel-
opment research has been on oocyte meiosis, although reports assert that mosa-
icism may frequently arise post-fertilization. It is also known that blastomeres
can contain extra-nuclear DNA (i.e., micro and macro-nuclei) in pre-implanta-
tion human embryos (cleavage and blastocyst stage). Mosaicism is challenging
to clinically diagnose, as multiple cells are required, and the mechanisms of
their formation are still poorly defined.

Study design, size, duration: An internal review board approved, academic
laboratory in-vitro research study, on consented, donated cryopreserved (2000—
2010) human embryos, from an university-affiliated infertility clinic. A total of
163 cryopreserved cleavage stage embryos containing 731 blastomeres were
analyzed. Mitotic abnormalities, including multiple nuclei, abnormal spindles,
abnormal cytokinesis were quantified.

Participants/materials, setting, methods: Vitrified stage embryos of good or
poor quality were thawed, stained for markers to study chromosome segrega-
tion (anti-centromere, pericentrin, and B-tubulin), and DNA damage (phospho-
YH2ax). Confocal microscopy was used to analyze abnormal DNA segregation,
cytokinesis anomalies, and distinguish spindle attachment from DNA packag-
ing errors (nuclear, mitotic spindle, +centromere).

Main results and the role of chance: Cleavage stage blastomeres contained
multinucleation in 15.7% (115/731 blastomeres), higher in low quality ar-
rested embryos (66%), comparing to successful developing blastocyst (5%),
suggesting it adversely affects preimplantation development (p < .0001).
Mechanistically, multinucleation arises if abnormal chromosome segregation
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[pre-mitotic (chromosome breaks preventing centrosome-microtubule-spindle
attachment), and mitotic errors (abnormal chromosome attachment due to
intrinsic microtubule-spindle defects)], and cytokinesis, defined for embryos
containing a supernumerary centrosomes and larger size blastomeres within the
embryo. Moreover, cells with a high number of multinucleation exhibited failed
cytokinesis, and suggest that is the consequence of abnormal chromosome seg-
regation. We found that cells with micronuclei frequently lack centromeres
(49%), and in all their DNA content analysis showed mosaicism, indicating
DNA damage as the cause for micronucleation that directly correlates with
chromosomal aneuploidy.

Limitations, reason for caution: The data on cytokinesis are preliminary and
are further investigated. Additional molecular studies regarding the mechanism
of abnormal cytokinesis will be performed.

Wider implications of the findings: This study reinforces the relevance of
mitotic errors in human embryo development and demonstrates that abnormal
mitosis significantly contributes to their developmental arrest. The presence of
abnormally segregating mitotic chromosomes, and nucleoplasmic bridges sug-
gest abnormalities in chromosome cohesion/segregation as the cause for ab-
normal nucleation. We also report that defective cytokinesis as an abnormal
blastomeric development mechanism, secondary of abnormal chromosome
segregation, and that centromere absence suggest pre-mitotic DNA damage as
the cause for multinucleation.

Study funding/competing interest(s): Funding by hospital/clinic(s) — The
study was funded by the Naomi Berrie Diabetes Research Center.

Trial registration number: NA.

Keywords: mitosis, cytokinesis, human embryo, developmental arrest,
multinucleation

0-008 Multi-nucleation in human embryos should not be used as a
marker for their elimination from candidates for transfer

S. Hashimoto', T. Nakano!, M. Inoue', K. Yamagata?, K. Ito!, Y. Morimoto?,

Y. Nakaoka'

'Sunkaky medical corporation, IVF Namba Clinic, Osaka, Japan

*Osaka University, Research Institute for Microbial Diseases, Osaka, Japan
3Sunkaky medical corporation, HORAC Grand Front Osaka Clinic, Osaka, Japan

Study question: Is the appearance of multinucleated blastomeres (MNBs) at
2-cell stage a marker for developmental failure of human embryos?

Summary answer: Appearance of MNBs is not always a predictor of chro-
mosomal aneuploidy. The blastulation rate of embryos with MNBs is similar
to that of embryos without MNBs. Blastocysts developed from embryos with
MNBs have a full term developmental competence to healthy babies.

What is known already: MNBs are frequently observed in human embryos
with poor morphology. Its appearance would be associated with low pregnancy
rates following transfer probably due to chromosomal aberration or chromo-
some mosaicism. Although such morphological abnormalities implicate devel-
opmental failure of embryos, it remains unknown whether these properties lead
to aneuploidy and implantation failure.

Study design, size, duration: This study was approved by the ethical com-
mittee of the Japan Society of Ob/Gy. We assessed relationships between the
appearance of MN in human embryos and their development in vitro using 139
donated embryos and in vivo by retrospective analysis of time-lapse images of
46 embryos which were singly transferred.

Participants/materials, setting, methods: Donated pronuclear ova were
injected with a mixture of mRNAs encoding EGFP-o-tubulin and mRFP1-
histone-H2B. Dynamic changes of their chromosomes were monitored continu-
ously using a confocal microscope inside an incubator for 120 h. Chromosome
analysis was performed using microarray-CGH. Time-lapse images of embryos
in clinical study were captured using PrimoVision.

Main results and the role of chance: Fluorescent imaging study revealed
that 74% of embryos (80/108) showed MNBs at 2-cell stage after RNA in-
jection. Nevertheless, embryos with MNBs developed to the blastocyst stage
(45%, 36/80) and morphologically good blastocysts (15%, 12/80). These values
were similar to those obtained from embryos without MNBs (blastulation rate
50%, good blastocyst rate 18%). The duration between first and second cleav-
age was 8.5-12.0 h for embryos with MNBs that developed to the blastocyst
stage. Seventy percent of blastocysts developed from embryos with MNB were
found to be euploid (14/20). This value was also similar to that of embryos
without MNBs (75%). In clinical study, sixteen embryos (35%) with MNBs

transplanted following transfer and four healthy babies were born at the present
time (January 5, 2015).

Limitations, reason for caution: Multi-nucleation of embryos at 2-cell stage
which had normal developmental competence appeared late at night. Thus, it is
difficult to observe multi-nucleation of normal embryos based on conventional
observation without time-lapse system. Further studies are required to make
critical evaluation of normal and abnormal embryos showing multi-nucleation.
Wider implications of the findings: This study suggests that the appearance of
MNB at first mitosis does not directly correlate with chromosomal aneuploidy
and subsequent embryo development. It would be of negligible significance
to assess the presence of MNBs compared with the observation of timing of
mitosis.

Study funding/competing interest(s): Funding by national/international
organization(s) — Japan Society for the Promotion of Science. No other com-
peting interests are declared.

Trial registration number: Japan Society of Ob/Gy (Obstetrics and Gynecol-
ogy) 112.

Keywords: microarray-CGH, delivering, fluorescent imaging, multi-nucleation,
time-lapse imaging
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0-009 The neurokinin B receptor antagonist AZD4901 decreases LH
and testosterone secretion in women with PCOS: a randomised, double-
blind, placebo-controlled clinical trial

L. T. George', R. Kakkar?, J. T. Marshall?>, M.L. Scott*, R. Finkelman®, T. W. Ho®,
S. Mclntosh’, J. D. Veldhuis®, R. A. Anderson’, L. Webber!'®

"University of Oxford, Oxford Centre for Diabetes Endocrinology and
Metabolism -OCDEM, Oxford, United Kingdom

2AstraZeneca Pharmaceuticals, Innovative Medicines and Early Development,
Waltham, U.S.A.

3AstraZeneca Pharmaceuticals, Biometrics Early Clinical Development,
Cambridge, United Kingdom

‘AstraZeneca Pharmaceuticals, Early Clinical Development, Waltham, U.S.A.
SFormer AstraZeneca Employee, U.S.A.

*AstraZeneca Pharmaceuticals, Global Product and Portfolio Strategy,
Gaithersburg, U.S.A.

"Former AstraZeneca Employee, United Kingdom

8Mayo Clinic, Endocrine Research Unit, Rochester; U.S.A.

*University of Edinburgh, MRC Centre for Reproductive Health, Edinburgh,
United Kingdom

WAstraZeneca Pharmaceuticals, Innovative Medicines and Early
Development, Manchester, United Kingdom

Study question: To test the hypothesis that Neurokinin B (NKB) receptor an-
tagonism will reduce LH secretion and thereby decrease testosterone in women
with Polycystic Ovary Syndrome (PCOS).

Summary answer: The selective NKB receptor antagonist AZD4901 reduced
LH secretion and pulse frequency in women with PCOS, with a significant and
sustained fall in serum testosterone.

What is known already: PCOS is characterized by elevated serum testosterone
(T) concentrations, and associated with increased luteinizing hormone (LH)
secretion and accelerated pulse frequency. Recent discoveries have led to the
emergence of the kisspeptin-NKB-dynorphin system as the pivotal modulator
of GnRH and gonadotropin secretion: manipulation of this pathway thus pres-
ents a therapeutic target to address a central pathophysiology in PCOS.

Study design, size, duration: We undertook a randomized, double-blind, pla-
cebo-controlled trial with daily oral dosing of 20, 40 or 80 mg of AZD4901 or
placebo for 28 days. Primary outcome: Change in 8 h LH area-under-curve
(AUC) between baseline (day-1) and day 7 vs. placebo. Secondary outcomes
included changes in LH pulsatility and testosterone.

Participants/materials, setting, methods: Key eligibility criteria: Diagno-
sis of PCOS (<6 cycles/year, hyperandrogenemia (Free T > 0.85 ULN) and
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polycystic ovary morphology). Statistical analyses: LH AUC was calculated by
trapezoid summation. LH pulsatility was analysed with blinded deconvolution.
Comparisons between groups were performed using mixed effects models for
repeated measures with baseline as a covariate.

Main results and the role of chance: Sixty-five women were randomized
(27 + 5 years, BMI 31.5 + 6.0 kg/m?, mean + SD), with 13 to 16 patients con-
tributing to the primary endpoint in each of the four arms. At day 7, LH AUC
reduced by 52% (95% CI 30-67%) in the 80mg group (from 67.4 + 1.6 to
36 + 2.3 [U/L*h) compared to placebo (from 61.1 + 1.9 to 69.8 + 1.7 IU/L*h);
p = 0.0003. LH pulse frequency also reduced from 5.8 + 2.1 to 3.7 + 2.1
pulses/8hr in this group (from 7.2 £ 2.3 to 6.8 + 2.6); p < 0.0001 vs. placebo.
Concurrently, testosterone decreased by 29% (14-41%) at day 7 in the 80mg
group (from 2.2 + 1.3 nmol/L to 1.6 + 1.5) vs. placebo (from 1.5 + 1.7 to
1.6 = 1.9 nmol/L); p = 0.0006. Average T reduction was maintained in this
group over the remaining study period (17% decrease from baseline vs. placebo
at day 28).

Limitations, reason for caution: Larger studies with a longer duration of
follow-up assessing clinical outcomes are required to fully assess therapeutic
potential. Applicability of our findings to the subset of women with normo-
androgenemic phenotype requires further investigation.

Wider implications of the findings: We have demonstrated the potential for
Neurokinin B antagonism as a therapeutic approach to address LH and testos-
terone hypersecretion in PCOS. This approach addresses the central neuroendo-
crine pathophysiology in this common, yet unmet, medical need. Our findings
are consistent with decreased LH secretion and pulse frequency observed in
patients with NKB signaling defects. Neurokinin B antagonism may therefore
have potential in other reproductive disorders where decreased gonadotropin
secretion is of therapeutic benefit.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — AstraZeneca.

Trial registration number: Clinicaltrials.gov; NCT01872078.

Keywords: PCOS, testosterone, LH pulsatility

0-010 Randomized controlled trial of the effects of metformin versus
combined oral contraceptives in adolescent PCOS women through a
24 months follow up period

A. Elnashar!, H. El Maghraby?, T. Nafee®, D. Guiziry?, I. Fourtia®

'Benha University Hospital, Obs and Gyn, Mansoura, Egypt

*Alexandria University Hospital, Obs and Gyn, Alexandria, Egypt

3Keele University Medical School, Obs and Gyn, London, United Kingdom
‘Fertility Center, Obs and Gyn, Misrata, Libya

Study question: What are the effects of metformin and combined oral con-
traceptive pills (COC) over 24-month period on adolescent girls with PCOS
presenting hyperandrogenemia and menstrual irregularities

Summary answer: Metformin and COC have comparable therapeutic effec-
tiveness on cycle regularity and hirsutism. Metformin was associated with sig-
nificant weight loss and improvement in the metabolic syndrome, while COC
was associated with non-significant weight gain and deterioration of the meta-
bolic syndrome.

What is known already: No studies for 24-month period. Follow up for
12-month only showed no difference in the therapeutic effectiveness between
metformin and the COC on hirsutism and acne, but metformin treatment re-
sulted in a reduction in fasting insulin and lower triglyceride levels than COC.
Study design, size, duration: Randomized controlled trial. The study included
119 adolescent girls. Participants were randomly divided into three groups,
using computer-generated random-number tables. The duration of follow up
was 24 months. Based on 0.8 power to detect a significant difference (P = 0.05,
two-sided), 32 patients were required for each study group.
Participants/materials, setting, methods: PCOS was defined according to
Rotterdam consensus workshop group, 2004. Group A (n = 40): received oral
metformin 1700 mg/day, group B (n = 40): received low-dose combined oral
contraceptives, and group C (n = 39): were followed without treatment in the
outpatient clinic of Alexandria IVF/ICSI center.

Main results and the role of chance: In group B significant decline in serum
testosterone reached the lowest value by the end of the 2-year (0.7 + 0.2 vs.
1.3 +£ 0.5 ug/ml). By the end of the study, group A showed a significant decline
in fasting (18.6 = 3.0 to 10.0 £ 3.0 pulU/ml) and after-load insulin levels
(126 + 43 to 64 + 15 ulU/ml) with a significant rise in glucose/insulin ratio

(GIR) from 4.1 + 0.3 to 4.6 + 0.5. Group B showed significant rise in fasting
and after-load insulin (from 15.0 £ 3.0 mIU/ml and 103.0 + 91.0 ulU/ml to
19.0 +£4.0 and 187.0 + 22.0 pIU/ml respectively) and GIR dropped significantly
from 4.4 + 0.2 to 3.1 + 0.3. Metformin was associated with a significant loss of
weight from 87.0 + 6.0 to 72.0 + 0.5 Kg while COC was associated with a non-
significant gain in weight (from 84.0 + 6.0 to 91.0 + 9.0 Kg).

Limitations, reason for caution: None.

Wider implications of the findings: The choice of the proper line of therapy
should be tailored for every patient, according to her age, stage in life, present-
ing symptoms, various personal and familial risk indices, as well as her own in-
formed choices. This study suggests that insulin sensitizers are a proper choice
for adolescent PCOS women presenting with acne and hirsutism, having a safer
profile than combined oral contraceptives.

Study funding/competing interest(s): Funding by University(ies) — None.
Trial registration number: PACTR201307000567163.

Keywords: PCOS, combined oral contraceptives, adolescent, metformin,
insulin resistance

0-011 Overweight and obese but not normal weight women with PCOS
are in risk for pre-diabetes and type 2 diabetes mellitus: prospective
population-based cohort study

S. West!, M. M. Ollila', S. Keindnen-Kiukaanniemi?, T. Piltonen?,

M. R. Jérvelin*, J. S. Tapanainen®, S. Franks®, L. Morin-Papunen?

YUniversity of Oulu, Department of Obstetrics and Gynecology, Oulu, Finland
*University of Oulu, Institute of Health Sciences, Oulu, Finland

30ulu University Hospital and University of Oulu, Department of Obstetrics
and Gynecology, Oulu, Finland

*Imperial College London, Department of Epidemiology and Biostatistics,
London, United Kingdom

SUniversity of Helsinki and Helsinki University Central Hospital, Department
of Obstetrics and Gynecology, Helsinki, Finland

*Imperial College London, Institute of Reproductive and Developmental
Biology, London, United Kingdom

Study question: What are the respective roles of polycystic ovary syndrome
(PCOS) and weight gain and/or overweight/obesity for the development of pre-
diabetes [impaired fasting glucose (IFG) and/or impaired glucose tolerance
(IGT)] or type 2 diabetes mellitus (T2DM) by the end of reproductive life (at
46 years)?

Summary answer: PCOS was associated with an increased risk of pre-diabetes
and T2DM, and PCOS in association with overweight/obesity was the strongest
risk factor for both disorders, whereas the risk was not increased in normal-
weight women with PCOS.

What is known already: The risk of developing pre-diabetes and T2DM has
been shown to be increased in women with PCOS. However, additional pro-
spective longitudinal studies are needed to study the respective roles of PCOS
per se, body mass index (BMI) and weight gain on the development of pre-
diabetes and/or T2DM.

Study design, size, duration: In the prospective follow-up Northern Finland
Birth Cohort 1966 (n = 5889) questions on oligo-amenorrhea (OA) and hir-
sutism (H) were asked at 31 years (81% answered) and diagnosis of PCOS
at 46 years (72% answered). Clinical examinations were performed at 14, 31
and 46 years and 2-hour oral glucose tolerance test (OGTT, n = 2780) was
performed at 46 years.

Participants/materials, setting, methods: Women reporting both OA + H and/
or PCOS diagnosed by practitioner were considered as having PCOS (N =279).
The outcomes [(IGF (n=101), IGT (n=217) and T2DM (n = 313)] were diag-
nosed according to OGTT. T2DM diagnosis was also asked in questionnaires
(31 and 46 years) and verified from the national drug and hospital discharge
registers.

Main results and the role of chance: The increase in BMI between all three
time-points (14, 31 and 46 years) was significantly greater in women with
PCOS who developed pre-diabetes or T2DM than in women with PCOS and
normal glucose tolerance. The risks of impaired glucose metabolism [IGM (de-
fined as pre-diabetes and/or T2DM), odds ratio (OR) 1.97, 95% confidence in-
terval (CI) 1.32-2.95] and T2DM (OR 3.00, 95% CI 1.68-5.36) were increased
in women with PCOS. The risks of pre-diabetes (OR 3.89 95% CI 1.99-7.61),
T2DM (OR 13.62 95% CI 5.72-32.42) and IGM (OR 6.22 95% CI 3.64-10.62)
were increased in women with PCOS and BMI > 25 kg/m?, but not in women
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with PCOS and BMI < 25 kg/m?. All results were adjusted for consumption of
alcohol, smoking and socioeconomic status at age 46.

Limitations, reason for caution: The diagnosis of PCOS was based on self-
reporting, which may have led to information bias. Ovarian ultrasonography
was not available to aid the diagnosis of PCOS. The relatively high rate of miss-
ing data after combining the 31- and 46-year data (questionnaire and clinical
examination) may have biased the results.

Wider implications of the findings: The risk of IGM was increased in women
with PCOS. Overweight/obesity in association with PCOS was the strongest
predictor for pre-diabetes and T2DM, whereas the risk was not increased in
normal-weight women with PCOS. Moreover, weight gain during the long
follow-up played a crucial role for development of pre-diabetes or T2DM in
women with PCOS. These results emphasize the role of weight gain prevention
during adolescence and early adulthood.

Study funding/competing interest(s): Funding by hospital/clinic(s) Funding
by national/international organization(s) Finnish Medical Society Duodecim,
the North Ostrobothnia Regional Fund, the Academy of Finland, the Europe-
an Commission, Medical Research Council, the National Institute for Health
Research.

Trial registration number: NA.

Keywords: polycystic ovary syndrome, type 2 diabetes mellitus, pre-diabetes,
overweight, obesity

0-012 Metabolism alteration in follicular niche: the nexus between
intermediary metabolism, mitochondrial function, and classic polycystic
ovary syndrome

H. C. Zhao', Y. Zhao', R. Li2, Y. Yu?, J. Qiao’

' Peking University Third Hospital, Department of Obstetrics and Gynecology,
Beijing, China

Peking University Third Hospital, Department of Obstetrics and Gynecology,
Beijing, China

Study question: What is the function of intermediary metabolism in follicular
fluid and mitochondria of cumulus cell from classic PCOS patients?
Summary answer: Follicular fluid intermediary metabolic profiles provide
signatures of classic PCOS ovary local metabolism and establish close link
with mitochondria dyfunction of cumulus cells and highlighting the role of
metabolic signal and mitochondrial crosstalk involved in the pathogenesis of
classic PCOS.

‘What is known already: Classic polycystic ovary syndrome (PCOS) is a high-
risk phenotype accompanied by increased risks of reproductive and metabolic
abnormalities; however, the local metabolism characteristics of the ovaries and
their effects on germ cell development are unclear.

Study design, size, duration: This study analyzed Follicular fluid (FF) and
cumulus cells (CCs) collected from PCOS and matched control group at the
time of oocyte retrieval.

Participants/materials, setting, methods: 95 FF of PCOS group and 55
FF of Control group were collected for the targeted metabolomics study.
80 CCs of PCOS group and 91 CCs of Control group were collected to as-
sess mitochondrial function by transmission electron microscopy, flow
cytometer,immunofluorescence, real-time-PCR and luminometer.

Main results and the role of chance: The targeted metabolomics study showed
that glycolysis pathway was down regulated, BCAA catabolism pathway was
up regulated, acylcarnitines was decreased, ketone bodies was increased, TCA
cycle was up regulated and dysregulated, metabolites of NAD catabolism was
decreased in FF of PCOS group. The mitochondria in CCs from PCOS pa-
tients showed abnormal mitochondrial structure, a decreased transmembrane
potential, an aggregated distribution of mitochondria and a decreased mtDNA
content with a decrease PGC-1a mRNA expression and hypermethylation of
PGC-1a promoter. Follicular fluid intermediary metabolic profiles provide sig-
natures of classic PCOS ovary local metabolism and establish close link with
mitochondria dyfunction of cumulus cells and highlighting the role of meta-
bolic signal and mitochondrial crosstalk involved in the pathogenesis of classic
PCOS.

Limitations, reason for caution: The relationship of those alterations with
clinical parameters of PCOS such as metabolic parameters and pregnancy rate,
need further analyzed.

Wider implications of the findings: All those changes of intermediates
metabolites have important epigenetic modifying roles could influence

post-translational modification. Those epigenetic and PTM alterations could
induce dysfunction of mitochondrial, and vice versa. The study of crosstalk
between intermediary metabolism and mitochondrial function confirm the im-
portant role of epigenetic and PTM in the pathogenesis of classic PCOS, and
probably bring a more integrated understanding of pathogenesis and possibly,
new therapeutic opportunities for women with classic PCOS.

Study funding/competing interest(s): Funding by national/international
organization(s) — This work was supported in part by the Ministry of Sci-
ence and Technology of China Grants (973 program; 2014CB943203 and
2011CB944504), the National Natural Science Funds for general program
(31371521 and 31230047). The authors have no conflict of interest to
declare.

Trial registration number: NA.

Keywords: polycystic ovary syndrome, metabolism, follicle fluid, cumulus
cells, pregnant outcome

0-013 LncRNAs expression signatures of cumulus cells isolated from
PCOS patients revealed by microarray

X. Huang!, C. Hao!, H. Bao', X. Liu', M. Wang', H. Dai'
Yantai Yu Huang Ding Hospital, Reproductive Medicine Centre,
Yantai Shandong, China

Study question: Polycystic ovary syndrome (PCOS) is the most common
and complex endocrinopathy, being found in 6-8% of women at reproductive
age and accounting for about 75% of anovulatory infertility. To date there
has been no study of IncRNAs expression profiles or their functional roles
in PCOS.

Summary answer: Clusters of IncRNAs were aberrantly expressed in PCOS
patients compared with non-PCOS patients, which revealed that IncRNAs dif-
ferentially expressed in cumulus cells may exert a partial or key role in hormone
abnormalities of PCOS patients and maybe impact the oocyte development.
What is known already: Long noncoding RNAs (IncRNAs) are an important
class of pervasive genes involved in a variety of biological processes including
reproductive and metabolic pathways of the endocrine system.

Study design, size, duration: In this study, we described IncRNAs profiles in
cumulus cells isolated from ten patients (5 PCOS and 5 non-PCOS patients)
by microarray.

Participants/materials, setting, methods: Seventy patients (thirty-five
women with PCOS and thirty-five normal women without PCOS) referred to
our center for IVF were included in this study after obtaining written informed
consent. The cumulus cells isolated from ten patients (5 PCOS and 5 non-PCOS
patients) were used for microarray analysis of IncRNAs and that isolated from
the other sixty patients (30 PCOS and 30 non-PCOS patients) were used for an
extra evaluation.

Main results and the role of chance: From the data, we found 623 In-
cRNAs were significantly up-regulated or down-reguated, which could be
used to discriminate PCOS from non-PCOS cumulus cells (2twofold). Of
them, the up-regulated IncRNAs (n = 620) were more common than down-
regualted ones (n = 3). In addition, the distribution of the differentially
expressed IncRNAs was unbalance in all human chromosomes, i.e., there are
74 IncRNAs were transcribed from regions on chromosome 2 while only 7
IncRNAs were transcripts from regions on chromosome 22. Further analysis
showed the differentially expressed IncRNAs were classified into three sub-
groups: HOX loci IncRNAs (n = 2), Enhancer-like IncRNAs (n = 87) and lin-
cRNAs (n = 6). Five differentially expressed IncRNAs (ENST00000454271,
ENST00000433673,  ENST00000450294,  ENST00000432431  and
XLOC_011402) were selected to validate of the microarray results by quan-
titative RT-PCR.

Limitations, reason for caution: More work will be needed to determine
whether these IncRNAs can serve as new therapeutic targets and diagnostic
biomarkers in PCOS.

Wider implications of the findings: As a common endocrine and metabolic
disorder in women, the occurrence or abnormal oocyte development of PCOS
was proved to be regulated by a lot of IncRNAs. To reveal the functions of
differentially expressed IncRNAs will provide potential targets for further treat-
ment of PCOS and novel insights into other endocrine diseases.

Study funding/competing interest(s): Funding by national/international
organization(s) — National Basic Research Program (grant 81170622 and grant
81401172).
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Trial registration number: The study is not a RCT research.
Keywords: PCOS, long noncoding RNA (IncRNA), cumulus cells, microarray

0-014 Combined effect of insulin resistance condition and
environmental pollutant — cadmium on cell survival and
steroidogenesis in human granulosa cells from follicular
fluid of IVF patients

M. Belani', P. Shah?, M. Banker®, S. Gupta'

'The M.S. University of Baroda, Biochemistry, Vadodara, India
*Nova Pulse IVF Clinic, Embryology, Ahmedabad, India
3Nova Pulse IVF Clinic, Director, Ahmedabad, India

Study question: Environmental endocrine pollutant-cadmium (Cd) is a known
risk factor for dysfunctional granulosa cell. Because insulin resistance (IR) is
also involved in granulosa cell malfunctioning and is currently targeted pre-
dominantly, we questioned whether Cd along with insulin resistance is aggra-
vating the functioning of granulosa cells ultimately leading to aberrations in
follicular development.

Summary answer: Inhibition of steroidogenesis and decrease in cell survival
with respect to decrease in protein expression of StAR, CYP19A1, 173-HSD
and 3B-HSD, progesterone and estradiol concentrations and increase in cleaved
PARP-F2, active caspase-3 and ANNEXIN-V/PI staining respectively was ob-
served in insulin resistant human granulosa cells treated with 32 uM Cd as
compared to control.

‘What is known already: IR is prevalent in 60—80% of women with polycys-
tic ovarian syndrome (PCOS). The tolerable weekly intake for Cd is 2.5 pg/
Kg body weight. 32 uM Cd has been observed in follicular fluid of cigarette
smoking females undergoing IVF. Cd inhibits hypothalamus pituitary ovarian
axis, steroidogenic enzymes in ovary and granulosa cells, different develop-
mental stages in rodents. Pre-clinical studies on combined exposure of Cd
and IR on granulosa cells of rats revealed deleterious effect on reproductive
function.

Study design, size, duration: Control vs. treatment: Granulosa cells were iso-
lated from 18 donors and 24 PCOS women. IR was confirmed in PCOS granu-
losa cells by protein expression of IR, p-IRS-1(307), PI(3)K, p-Akt, PPAR-g.
Cd dose was standardized by MTT assay. Control and PCOS-IR granulosa cells
were incubated with 32uM Cd for 24 hrs.

Participants/materials, setting, methods: /nvifro granulosa cell culture:
control, control + Cd, PCOS-IR, PCOS-IR + Cd, in triplicates, repeated 3
times. Estradiol and progesterone analysis from supernatant and protein ex-
pression analysis of StAR, CYP11A1, CYP19A1, 17b-HSD, 3b-HSD, cleaved
PARP-F2, active caspase-3 from cell lysate. ANNEXIN-V/PI staining by FACS
and Confocal microscopy for cell death.

Main results and the role of chance: In PCOS-IR significant decrease in
protein expression of IR (p < 0.01), PI(3)K (p < 0.05),increase in p-IRS-
1(307) (»p < 0.001), p-Akt (p < 0.01) and PPAR-g (p < 0.01) as compared
to control and PCOS-non IR granulosa cells. MTT revealed that 32 uM Cd
revealed significant decrease in granulosa cell viability as compared to control
(p <0.001). In PCOS-IR + Cd group significant decrease in protein expres-
sion of StAR (p < 0.001, p < 0.05, p <0.05), CYP19A1 (p <0.01, p <0.01,
ns), 17B-HSD (p < 0.001, ns) and 3b-HSD (p < 0.01, p < 0.01, ns), proges-
terone (p < 0.05, ns, p < 0.001) and estradiol concentrations (p < 0.001, ns,
p <0.001). In cell death parameters increase in protein expression of cleaved
PARP-F2 (p <0.001 and p < 0.05), active caspase-3 (p < 0.01 and P < 0.05)
and a positive ANNEXINV/PI staining as compared to control, PCOS-IR and
Cd group was observed indicating granulosa cell death through apoptosis.
(ns = non significant).

Limitations, reason for caution: Insulin resistance was confirmed at cellular
level because of unavailability of serum samples from the patients.

Wider implications of the findings: Although individual parameters were var-
iedly affected at protein level in different groups, overall effects seemed to me
more deleterious in PCOS-IR + Cd group. Increase in apoptosis and decrease
in steroidogenesis would affect the normal developmental programme of the
follicle by depriving nutrients required for the achievement of a healthy oocyte
and its release ultimately compromising fertility at the level of preconception.
Research on IR and pollutants needs to be emphasized for better understanding
of idiopathic infertility.

Study funding/competing interest(s): Funding by national/international
organization(s) — CSIR-SRE.

Trial registration number: Registration number is not required for this study.
Keywords: insulin resistance, cadmium, human granulosa cell, apoptosis,
steroidogenesis
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0-015 Opioid receptors are present in male germ cells and modulate
meiosis

N. Subiran', N. Estomba', I. Mufioa', M. Gianzo', I. Urizar', L. Casis', J. Irazusta'
"University of Basque Country, Physiology, Bilbao, Spain

Study question: To analyze the expression and distribution of the three
types of opioid receptors in male germ cells and analyze its role during the
spermatogenesis

Summary answer: Male germ cells express active mu-opioid receptor (MOR),
delta-opioid receptor (DOR) and kappa opioid receptor (KOR) in mice and de-
scribe its function as a modulator of mice spermatogenesis

What is known already: Numerous studies have demonstrated the presence
of endogenous opioid peptides in different testicular cell types, providing evi-
dences that the opioid system participates in an important way in the regula-
tion of testicular function. However, the exact role of the opioid system during
spermatogenesis has not been clarified since the presence of the three receptors:
MOR, DOR, KOR remain unknown.

Study design, size, duration: Transillumination-assisted microdissection tech-
nique we used to obtain the stage-specific segments of seminiferous tubules
for qRT-PCR and Immunoblotting thecniques. Isolated total testis cells were
treated for 1 h and 24 h, and used in functional experiments, immunocytochem-
istry and FACS analyses. Treatments: morphine, DPDPE and U-50488 as the
MOR, DOR and KOR selective agonist respectively.

Participants/materials, setting, methods: Testis from 100 adult healthy Swiss
male mice. qRT-PCR, Immunoblotting, Inmunofluorescence and FACS approches.
Main results and the role of chance: We have evidenced for the first time that
active MOR, DOR and KOR are present in male germ cells by qRT-PCR, Im-
munoblotting and Immunofluorescence techniques. By using flow cytometry and
qRT-PCR approaches we found that the three receptors act as a modulator of sper-
matogenesis, being the response time-exposure dependent. Our results suggest that
the three opioid receptors are involved in meiosis of the mice spermatogenesis by
modifying the expression of synaptonemal complex proteins SYCP1 and SYCP3.
Limitations, reason for caution: /n vitro studies.

Wider implications of the findings: The presence of opioid receptors in mice
spermatogenic cells, contribute to resolve several long-standing issues concern-
ing the role of opioid receptors in spermatogenesis and open up novel avenues
of research of the opioid system as a biochemical tool for the diagnosis and
treatment of male infertility.

Study funding/competing interest(s): Funding by University(ies), Funding by
national/international organization(s) — This work was supported by grants from
by a grant from the Basque Government (GIC 12/173).) IM and MG (Zabalduz)
was supported by fellowship from Basque Government (Zabalduz). TU was
supported by fellowship from University of the Basque Country and HE was
supported by fellowship from Gangoti Barrera Foundation. The authors have no
conflicts of interest to declare. The authors have no conflicts of interest to declare.
Trial registration number: No trial registration number.

Keywords: Opioid receptors, spermatogenesis, fertility, meiosis

0-016 Environmental exposure to selected endocrine disrupting
chemicals adversely influences reproductive hormone levels in men

J. Knez', B. Kovacic!, M. Reljic!, V. Vlaisavljevic'
'University Medical Centre Maribor, Department of Reproductive Medicine,
Maribor, Slovenia

Study question: Does environmental exposure to bisphenol A (BPA), phthal-
ates and alkylphenols affect reproductive hormone levels (follicle stimulating
hormone (FSH), luteinising hormone (LH), total testosterone (T), sex hormone
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binding globulin (SHBG), oestradiol (E) and inhibin B) in men attending repro-
ductive medicine clinic?

Summary answer: Selected endocrine disrupting chemicals (EDCs), as
phthalates and their metabolites, can adversely affect the levels of reproduc-
tive hormones measured in serum of men attending reproductive medicine
clinic, however, there was no evidence confirming the adverse effects of BPA
or alkylphenols.

What is known already: Reproductive toxicities of BPA, phthalates and alkyl-
phenols have been extensively studied in laboratory animals. A number of re-
cent epidemiologic studies have also suggested toxic effects of BPA and certain
phthalates on human male reproductive system, but the results of these are not
conclusive, since there is considerable amount of contradicting data. There are
no epidemiologic studies to investigate the influence of environmental exposure
to alkylphenols on human health.

Study design, size, duration: Prospective cohort study included 140 men of
subfertile couples seeking fertility treatment at university-based tertiary cen-
tre. Data was collected from February 2011 until June 2012. Single-spot urine
samples were obtained to measure EDCs and creatinine concentration to ac-
count for urinary dilution. Non-fasting blood samples were taken to measure
hormone levels.

Participants/materials, setting, methods: Gas chromatography/mass spec-
trometry was used to measure: BPA, nonylphenol (NP), octylphenol (OP), di(2-
ethylhexyl)-phthalate (DEHP), dibuthyl-phthalate (DBP), diethyl-phthalate
(DEP) and their metabolites. Additionally to the measured hormones, free an-
drogen index (FAI), inhibin B/FSH and T/LH ratios were calculated to evaluate
Sertoli and Leydig cell function, respectively.

Main results and the role of chance: BPA was detected in 98% of all mea-
sured samples. Phthalates with their metabolites were detected in >95% of the
urine samples, OP was detected in 90% and NP was detected in 79% of samples
with 0.3 ng/mL limit of detection. After adjusting for confounding factors using
linear regression models, DEHP and its metabolites showed negative associa-
tion with T (primary metabolite mono-(2-ethyl-5-oxohexyl)phthalate b =-0.61,
95% CI -1.13 to -0.10), inhibin B (DEHP B = -12.24, 95% CI -23.06 to -1.44)
and with inhibin B/FSH ratio (DEHP B = -0.19, 95% CI -0.32 to -0.05). DEP
has shown inverse correlation with LH in univariate analysis, however this was
insignificant in multivariable model (§ = -0.05, 95% CI -0.11 to 0.01). There
was no influence of BPA or alkylphenols on any of the observed outcomes.
Limitations, reason for caution: Urinary EDC exposure measurements are
subject to temporal variability. EDCs can also cause negative reproductive ef-
fects by other pathways that are not reflected in altered serum hormone levels.
Many studied outcomes provide a potential for incidental correlations.

Wider implications of the findings: We have shown that phthalates can ad-
versely influence male reproductive hormone levels. This is in agreement with
the previous laboratory and some epidemiologic studies showing negative ef-
fects on male reproductive function. BPA and alkylphenols do not seem to have
a comparable effect, which suggests their minor relevance at environmentally
present concentrations compared to phthalates. Still, our study was comprised
of men attending fertility clinic and the results may not be representative of the
general population.

Study funding/competing interest(s): Funding by national/international
organization(s) — Slovenian Research Foundation (P3-334-0327).

Trial registration number: NA.

Keywords: endocrine disrupting chemicals, bisphenol A, phthalates, alkylphe-
nols, male reproductive hormones

0-017 FSH treatment improves sperm DNA damage in men with
idiopathic infertility carriers of the FSH receptor p.N680S homozygous
N genotype: an interim analysis

S. Manuela!, D. Santi', F. Linari!, E. Baldi?, M. Cambi?, A. Ferlin?,

L. Gandini*, P. E. Levi Setti®, F. Lombardo®, M. Marino', M. Muratori?,
L. Negri’, E. Pignatti', G. Rastrelli?, H. M. Behre®
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3University of Padova, Department of Medicine Unit of Andrology and
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SHumanitas Research Hospital, Department of Gynaecology Division of
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8Center for Reproductive Medicine and Andrology, University Ernst-Grube-
Str. 40, Halle D-06120, Germany

Study question: To assess whether in men with idiopathic infertility, the sperm
DNA fragmentation (sDF) improves depending on the FSH receptor (FSHR)
genotype as assessed by the non-synonymous polymorphisms (SNP) rs6166
(wild type or p.N680S).

Summary answer: FSH treatment improves sDF in a subgroup of idiopathic
infertile men, although 40% of these men do not show any significant improve-
ment. The response of sDF, a surrogate marker of sperm quality, together with
the evaluation of FSHR SNP p.N680S might be useful to predict the response
to FSH treatment.

What is known already: FSH is fundamental for spermatogenesis and is em-
pirically used to treat male idiopathic infertility. Several studies suggest that
sDF could be a candidate predictor of response to FSH treatment, in terms of
probability to conceive. Furthermore, it is widely accepted that the FSHR SNP
p-N680S influences ovarian response in women and testicular volume in men.
Study design, size, duration: Multicenter, longitudinal, prospective, open-la-
bel, two-arms clinical trial. Subjects enrolled were idiopathic infertile men and
received 150 IU of recombinant FSH (Gonal f*) every other day for 12 weeks
and were then followed-up for further 12 weeks after FSH-withdrawal. Patients
were evaluated at baseline and at the end of the two phases.
Participants/materials, setting, methods: Eighty-eight men with idiopathic
male infertility carrier of the homozygous FSHR p.N680S N or S genotype,
FSH < 8 TU/L and sDF > 15%, were enrolled. 66 patients completed the sDF
analysis. sDF was centrally evaluated by TUNEL/PI assay coupled to flow cy-
tometry, resolving two different sperm populations, namely: Plbrighter and
PIdimmer.

Main results and the role of chance: Thirty-seven men (56%) were carriers
of the p.N680S homozygous-N and 29 (44%) of the homozygous-S genotype,
respectively. Total sDF (Plbrighter + PIdimmer) was significantly lower at the
end of the study in patients carriers of the p.N680S-N allele than patients carri-
ers of p.N680S-S allele (p = 0.008). Only in patients carriers of the p.N680S-N
allele, total sDF decreased significantly from baseline to the end of the study
(p = 0.021) and this decrease was entirely sustained by the sperm population
containing vital sperms (i.e., PIbrighter fraction) (» = 0.008). PIdimmer frac-
tion, including only non-vital sperms, was significantly higher in patients car-
riers of the p.N680S-S allele than in carriers of N allele (p = 0.018). Total sSDF
was inversely related to total sperm number (p = 0.020) and progressive sperm
motility (p =0.014).

Limitations, reason for caution: The statistical power of the results obtained
so far is 86.9%, with alpha-error 0.05. This is an interim-analysis.

Wider implications of the findings: The study suggests that FSH treatment
induces a significant improvement of total sDF in men carriers of the p.N680S
homozygous N allele. This sDF decrease awaits confirmation, since the study
will be completed by June 2015.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — The study was supported by unrestricted grant by Merck
Serono.

Trial registration number: EudraCT number 2010-020240-35.

Keywords: FSH treatment, male infertility, Sperm-DNA fragmentation

0-018 Meiotic studies of ejaculate-derived spermatocytes in
Robertsonian translocations and small supernumerary marker
chromosomes carriers using a novel immunocytogenetic technique

S. Ma!, G. Kirkpatrick', A. H. Ren', T. Liehr!, V. Chow!'
"University of British Columbia, Department of Obstetrics and Gynecology,
Vancouver, Canada

Study question: What are the meiotic behaviors of the chromosome abnormali-
ties in carriers of Robertsonian translocations (ROBs) and small supernumerary
marker chromosomes (sSMCs)?
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Summary answer: Carriers of ROBs and sSSMCs showed decreased recombina-
tion, impaired synapsis, and an association of chromosome abnormalities with
the XY body, as well as the improper segregation of uninvolved chromosomes.
What is known already: ROBs and sSMCs are associated with infertility and
increased sperm aneuploidy. Chromosome segregation studies in ROBs have
found variability in the percentage of unbalanced sperm produced. Reorganized
chromosomes are shown to associate with the transcriptionally silenced XY
body, which is suggested to cause spermatogenic arrest. Studies of reciprocal
translocations have found evidence of transcriptional silencing at the break-
points of rearrangements. The majority of sperm studies have shown that the
segregation of sSSMCs is variable.

Study design, size, duration: The ejaculate sperm was studied in three carriers
of chromosome abnormalities: one SSMC only carrier, one ROB only carrier,
and one sSMC plus ROB carrier. Control testicular sperm was retrieved from
the testicular tissue of five normospermic fertile men with normal karyotypes
who were undergoing vasectomy reversals.

Participants/materials, setting, methods: Meiotic recombination, synapsis
and meiotic inactivation in ejaculate spermatocytes were investigated using im-
munostaining. The chromosomal origin of the sSSMC was assessed by Multiplex
Fluorescence In Situ Hybridization (M-FISH). The segregation of the ROB and
sSMC in the sperm and incidence of an interchromosomal effect (ICE) were
examined by FISH.

Main results and the role of chance: The sSSMC-only and ROB-only carri-
ers showed decreased global recombination compared to controls (P < 0.05),
although impaired synapsis and an association of the chromosome abnormality
with sex chromosomes were also observed. In the sSSMC-only and sSSMC plus
ROB carriers, the sSSMC was found in 13.5% and 11.5 % of sperm, respectively.
Segregation analysis of the sSSMC plus ROB case showed that 91.2% of the
sperm were normal/balanced and 8.8% were unbalanced. ICE involving the sex
chromosomes were greater in both sSSMC carriers. The frequency of XX/YY di-
somy for the sSSMC plus ROB case was higher than controls (P <0.0001). In the
sSMC-only case, total aneuploidy (P = 0.0176), XX/XY disomy (P = 0.0003),
and XY disomy (P = 0.0268) were higher than controls.

Limitations, reason for caution: We compared ejaculate-derived spermato-
cytes to control testicular-derived spermatocytes. The differences observed may
be a result of the spermatocyte source. However, our preliminary date compar-
ing ejaculate and testicular derived spermatocytes in the same individuals saw
no statistical differences in the meiotic characteristics examined in this study.
Wider implications of the findings: We observed impaired meiotic recom-
bination, synapsis, and XY body association in carriers of ROB and marker
chromosomes, marking the first such study in sSSMC carriers. We report the first
immunofluorescent study of meiotic defects on ejaculate-derived spermato-
cytes, providing an exciting new opportunity to study meiosis in infertile men.
Furthermore, FISH studies on infertile carriers of marker chromosomes support
previous observations that this population tends to produce sperm with markers
at frequencies lower than theoretically expected.

Study funding/competing interest(s): Funding by national/international
organization(s) — Canadian Institutes of Health Research.

Trial registration number: NA.

Keywords: male infertility, interchromosomal effects, meiotic segregation,
small supernumerary marker chromosomes, Robertsonian translocation

0-019 Infertile men have frequently leydig cell dysfunction: study on
hypogonadism, vitamin d and bone mass in 5,177 subjects

A. Ferlin', A. Garolla', R. Selice!, N. Caretta', D. Pizzol!, C. Foresta'
"University of Padova, Department of Medicine, Padova, Italy

Study question: Are infertile men at risk of Leydig cell dysfunction?
Summary answer: Hypogonadism and low vitamin D levels are very frequent
in infertile males. Both conditions, caused by Leydig cell dysfunction, are im-
plicated in the frequent low bone mass seen and osteoporosis seen in these
patients.

‘What is known already: Male factors are responsible for half of the cases of
couple infertility. Whatever the cause, spermatogenic disruption is clinically
and hormonally recognized by low sperm count and Sertoli cell markers (FSH
levels). However, recent evidence showed that Leydig cell impairment is also
frequent in subjects with primary testicular damage, as evidenced for exam-
ple by reduced INSL3 and 25(OH)-vitamin D levels. The latter is caused by
reduced expression of CYP2R1, a major enzyme involved in 25-hydroxylation

of cholecalciferol, and lower 25(OH)-vitamin D levels are well known cause of
low bone mass. Furthermore, testosterone (T) production by the Leydig cells
might be also impaired in men with primary spermatogenic damage. These as-
pects have not been comprehensively analyzed in large number of subjects.
Study design, size, duration: Prospective cohort study on subjects referred to
our tertiary Universitary Centre for semen analysis during the period January
2011-June 2014.

Participants/materials, setting, methods: We evaluated the presence and type
of hypogonadism, 25(OH)-vitamin D status and bone mass in men who had
semen analysis (n: 11,516), complete andrological program [including semen
culture (n: 10,394), history and physical examination (n: 7,527), hormone anal-
ysis (FSH, LH, T, 25(OH)-vitamin D; n: 5,884), and ultrasound of the testes
(n: 5,177)]. Men with total sperm count <10 million/ejaculate (n: 2,583) under-
went also genetic analysis (karyotype, Y chromosome microdeletions, CFTR
mutations; n: 2273) and DEXA (n: 855).

Main results and the role of chance: Azoospermia was present in 9.3% of
cases (n: 481/5,177), oligozoospermia (with or without reduced motility and/or
normal sperm morphology) in 40.6% (n: 2302), asthenozoospermia in 12.2%
(n: 632), and normozoospermia in 34.5% (n: 1787). Main causes or risk factors
were varicocele (28%), genetics (15%), obstruction/sub-obstruction of seminal
tract (12%), cryptorchidism (6%), infections/iatrogenic causes/ejaculation dis-
orders/prior surgery (14%) and idiopathic forms (25%). Primary hypogonadism
(T <10.4 nmol/L, LH > 8 IU/L) was found in 25.7% of cases, secondary hypo-
gonadism (T < 10.4 nmol/L, LH < 1.5 TU/L) in 1.3%, subclinical hypogonadism
(T>10.4 nmol/L, LH > 8 IU/L) in34.2%. Men with all forms of hypogonadism
have frequently insufficient (48.5%) or deficient (25.4%) 25(OH)-vitamin D
levels and higher risk of low bone mass, osteoporosis (16.8%) and osteopenia
(31.5%). The role of chance is limited by the high number of subjects studied.
Limitations, reason for caution: Longitudinal studies are necessary to confirm
these data.

Wider implications of the findings: This study, performed in a very large co-
hort of subjects, showed that hypogonadism, low vitamin D levels, and low
bone mass are very frequent in infertile males. Metabolic and other clinical
conditions associated with low T and low vitamin D levels need therefore to be
accurately evaluated in these subjects, and treatment should consider also these
aspects other than specific treatment only of infertility.

Study funding/competing interest(s): Funding by University(ies), Funding by
hospital/clinic(s) — Department of Medicine.

Trial registration number: NA.
Keywords: male infertility,
testosterone

hypogonadism, vitamin D, osteoporosis,

0-020 Early diagnosis of testicular tumours in non-obstructive
azoospermia: a comparative study

M. Hessel', L. Ramos', K.W.M. d’Hauwers?, D.D.M. Braat',

C.A. Hulsbergen-van de Kaa®

'Radboud University Medical Center, Obstetrics and Gynaecology, Nijmegen,
The Netherlands

*Radboud University Medical Center; Urology, Nijmegen, The Netherlands
*Radboud University Medical Center, Pathology, Nijmegen, The Netherlands

Study question: In men with non-obstructive azoospermia (NOA) undergoing
testicular sperm extraction (TESE) for fertility treatment, is immunohistochemical
detection of intratubular germ cell neoplasia (IGCN) in AgarCytos, made of the
remnants of the TESE specimen, equally accurate as in a standard testicular
biopsy?

Summary answer: No cases were encountered in which the standard testicular
biopsy was positive for IGCN, while the AgarCyto was negative. Therefore, the
standard testicular biopsy did not have added value in this study.

What is known already: Infertile men are at higher risk for testicular cancer
compared to the general population. IGCN can be detected by immunohisto-
chemistry in standard testicular biopsies and, albeit less accurate, in semen
using PLAP and OCT3/4. Previously we have shown that IGCN can also be
successfully detected by immunohistochemical evaluation of AgarCytos, made
of the TESE remnants. The observed incidence of a germ cell (pre)malignancy
in NOA patients undergoing TESE for fertility treatment was 4.4%.

Study design, size, duration: Between January 2013 and May 2014 a pro-
spective cohort study was conducted at a Dutch University Hospital. All males
with NOA (n = 197) undergoing a urological work-up followed by a diagnostic
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TESE (n =303) for fertility treatment were included. Simultaneously a standard
testicular biopsy was performed.

Participants/materials, setting, methods: After cryopreservation of sperm,
if present, an AgarCyto was made of the remnants of these TESE biopsies.
Sections of the AgarCyto and standard testicular biopsy were stained with
hematoxylin-eosin for pathological examination as well as PLAP and OCT3/4
for immunohistochemistry to detect IGCN.

Main results and the role of chance: Six men (3.0%) were diagnosed with a
germ cell (pre)malignancy. In three cases TESE and a (partial) orchidectomy
were performed in the same setting because of a suspect ultrasound (n = 2) or
inguinal located testis (n = 1). One of them had a negative AgarCyto but partial
orchidectomy revealed IGCN, a subsequent TESE AgarCyto was positive for
IGCN. Microscopic evaluation including immunohistochemical analysis of the
AgarCytos diagnosed three (1.5%) more cases of a germ cell (pre)malignancy
compared to scrotal ultrasound alone. Two patients opted for radiation without
histological confirmation of a positive AgarCyto, in one case the standard biopsy
was negative and in another case it was lost. In the other four patients result of the
AgarCyto were either confirmed by the standard biopsy and/or by orchidectomy.
Limitations, reason for caution: Although very unlikely based on the
test-characteristics of the immunohistochemical markers, the chance of a
false-positive AgarCyto is not completely ruled out in two cases. Because of
the lack of a standard biopsy when an orchidectomy was performed simultane-
ously with TESE, possible superiority of the AgarCyto could not be established.
Wider implications of the findings: Men undergoing TESE because of NOA
should be offered simultaneous screening for IGCN because of the increased
incidence of germ cell (pre)malignancies. The principal advantage of using the
TESE remnants is that all available testicular tissue can be used for both sperm
recovery and pathological evaluation, increasing the yield of spermatozoa as
well as the chance to find (pre)malignant cells. Limiting the number of biopsies
from the testis decreases the possibility of complications after TESE.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — This study was (partially) funded by Merck Serono (Schiphol-
Rijk, the Netherlands), but there are no conflicting interests to disclose.

Trial registration number: NA.

Keywords: infertility, TESE, intratubular germ cell neoplasia, screening,
immunohistochemistry
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0-021 High-resolution imaging of meiosis in live human oocytes

Z. Holubcova', M. Blayney?, K. Elder?, M. Schuh!
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*Bourn Hall Clinic, Embryology, Cambridge, United Kingdom

*Bourn Hall Clinic, Assisted Conception Unit, Cambridge, United Kingdom

Study question: How do live human oocytes develop into fertilisable eggs?
Summary answer: By imaging chromosomes and the microtubule spindle at
high resolution over the entire course of meiosis in live human oocytes, we were
able to determine the stages of meiosis and to gain insights into the causes of
aneuploidy in human eggs.

What is known already: Chromosome segregation errors during meiosis in
human eggs are the leading cause of pregnancy loss and human aneuploidy.
Studies of chromosome segregation in live human oocytes that could reveal the
causes of aneuploidy are currently missing.

Study design, size, duration: A long-term study involving the systematic
collection and quantitative high resolution imaging of immature human eggs
obtained from patients enrolled in the in vitro fertilization programme in Bourn
Hall Clinic (Cambridge, UK) between September 2012 and November 2014. A
total of 374 cells were analysed in this study.

Participants/materials, setting, methods: A total of 140 women (aged 23-43,
mean age 33.5 + 4.5 years) undergoing ovarian stimulation for intracytoplasmic
sperm injection (ICSI) took part in this study. Donated immature eggs were
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collected for in depth analysis by high resolution live imaging of meiosis on au-
tomated confocal microscopes combined with immunofluorescence labelling.
Main results and the role of chance: We established methods that allowed
us for the first time to study chromosome segregation and spindle assembly in
live human oocytes. We labelled chromosomes and microtubules in immature
human oocytes and used high resolution confocal microscopy to follow their
maturation into fertilisable eggs. Quantitative image analysis of the time-lapse
videos revealed the stages of meiosis in human oocytes and provided insights
into the causes of egg aneuploidy.

Limitations, reason for caution: Immature human oocytes included in this
study were developmentally delayed and would have been rejected for ICSI
procedures and discarded, because they had not yet reached the required stage
for sperm injection at the time of the fertility treatment.

Wider implications of the findings: Most of our knowledge about the devel-
opment of eggs in mammals comes from studies in mouse oocytes. Our work
generated the first comprehensive data set on the mechanism of spindle assem-
bly and chromosome segregation in live human eggs. This work not only sheds
light on a fundamental process at the beginning of our life, but it also provides
a basis to improve and develop fertility treatments in the future.

Study funding/competing interest(s): Funding by national/international
organization(s). Medical Research Council. European Research Council (grant
agreement no. 337415). The Lister Institute of Preventive Medicine.

Trial registration number: NA.

Keywords: female infertility, egg aneuploidy, live imaging, meiosis, chromo-
some segregation

0-022 Whole genome sequencing reveals the complex etiology
of primary ovarian insufficiency

Hu-T. Seliger!, R. Berro' D. E. Parfitt', N. Stong', B. Burnett', S. T. Globus!,
A. B. Copperman?, P. Yurttas Beim'

'Celmatix Inc, Research and Development, New York, NY, U.S.A.
*Reproductive Medicine Associates of New York, Reproductive Endocrinology,
New York, NY, US.A.

Study question: Our primary goal was to assess the level of genetic complexity
underlying primary ovarian reserve disorders such as primary ovarian insuf-
ficiency (POI) and diminished ovarian reserve (DOR).

Summary answer: Our analysis identified 10,350 novel and known deleterious
single nucleotide variants (SNVs) among patients in a POI cohort. While this
is the first indication that many of these variants may be predictors of human
ovarian reserve, of the 668 common to all patients, 94 are among genes that
regulate apoptosis, estrogen-regulated inflammation, primordial follicle pro-
gression, and meiosis.

What is known already: A number of studies have linked individual genetic
loci with the development of ovarian reserve phenotypes such as POI and DOR.
While many of these loci have been characterized in mouse models and de-
tected in different patient cohorts, the targeted nature of these studies means
the full genomic landscape underlying ovarian reserve mechanisms in humans
remains largely unexplored.

Study design, size, duration: Our cohort study included women with idiopath-
ic POI diagnosed before 38 years of age and utilized blood samples collected
between November 2012 and February 2014. Women with a natural parity of
21, history of gynaecological surgery, cancer treatment, genetic syndromes or
major illness or trauma that would compromise fertility, were excluded.
Participants/materials, setting, methods: After obtaining IRB consent, blood
samples were collected from all patients and whole genome sequencing per-
formed on extracted DNA using Next Generation Sequencing platforms. Bioin-
formatics tools were then applied to report variant calls, novel and deleterious
variants, and those shared across samples.

Main results and the role of chance: Of the variants we identified in the whole
genome sequences of our POI cohort, 10,350 (including 223 novel) were pre-
dicted to be deleterious due to loss of function or protein structural changes.
Additionally, many SNVs shared among our cohort were within conserved
non-coding regions. We used an in-house, fertility specific annotation tool to
filter genes according to their impact on reproductive potential. Thus, 94 delete-
rious variants common to all of our POI patients were identified among genes
known to regulate processes such as primordial follicle progression and meiotic
chromosome stability, as well as a number of maternal effect genes. Notably,
featured among these genes were a number of NLRP family members, many
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orthologues of which have been well characterized for their role in oogenic
processes in animal models.

Limitations, reason for caution: The short read length used in our whole ge-
nome sequencing makes the detection of complex structural variants and repeti-
tive regions more challenging.

Wider implications of the findings: The identification of rare, exonic and in-
tronic genetic variants among our cohort highlights the power of whole-genome
sequencing in the identification of variants that associate with altered human
ovarian reserve. Our data emphasizes the complex, polygenic nature of ovarian
reserve disorders and the likelihood that loci reportedly associated with these
disorders represent only a small fraction of coding and non-coding loci regulat-
ing ovarian reserve.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Celmatix Inc.

Trial registration number: NA.

Keywords: POI, ovarian reserve, next generation sequencing, genetics, infertility

0-023 Sirt2-mediated BubR1 regulation promotes oocyte maturation

H. Homer!, A. Riepsamen!, L. E. Wu?, D. Sinclair?

"University of New South Wales, School of Women's and Children’s Health,
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3Genetics Department, Harvard Medical School, Boston, U.S.A.

Study question: Does the sirtuin family member, Sirt2, positively influence
oocyte maturation and what is its mechanism of action?

Summary answer: Sirt2 over-expression stabilizes BubR1 in mouse oocytes,
promotes the formation of attachments between chromosomes and spindle mi-
crotubules and accelerates progression through meiotic maturation.

What is known already: Sirtuins (Sirt1-7) are a family of NAD'-dependent
deacetylases with diverse functions and potent anti-aging properties. In somatic
cells, Sirt2 modulates a key cellular regulator known as BubR1 (for Budding
uninhibited by benzimidazole-Related 1). BubR1-depletion disrupts meiotic
progression in oocytes and the formation of attachments between chromosomes
and spindle microtubules. It is unknown whether BubR 1 is regulated by Sirt2 in
oocytes and if this could be important for meiotic control.

Study design, size, duration: In order to examine the effect of increased Sirt2
levels, we engineered a transgenic mouse model of the C57BL/6J strain that
over-expresses Sirt2 (hereafter referred to as Sirt2Tg). Fully-grown germinal
vesicle (GV)-stage oocytes (n > 30 per group in triplicate) were isolated from
hormonally-primed wild-type (WT) and Sirt2Tg mice.
Participants/materials, setting, methods: The timing of first polar body extru-
sion — which marks the completion of meiotic maturation — was assessed. High
resolution confocal microscopy was used for detailed analyses of spindle as-
sembly, chromosome alignment and sub-cellular localization of BubR 1. Protein
expression was quantified using Western blotting.

Main results and the role of chance: We used immunoblotting to compare
Sirt2Tg oocytes with WT oocytes and confirmed that Sirt2Tg oocytes specifi-
cally over-expressed Sirt2 but not Sirtl. We found that Sirt2Tg females pro-
duced twice as many fully-grown oocytes as age-matched wild-type animals
(P < 0.05). Significantly, Sirt2Tg oocytes expressed ~threefold higher levels
of BubR1 than wild-type oocytes consistent with Sirt2-dependent BubR1
stabilization. Furthermore, at the sub-cellular level, BubR1 was enriched on
spindle microtubules in Sirt2Tg oocytes. Importantly, spindle-localized BubR1
in transgenic oocytes was associated with accelerated formation of stable at-
tachments between chromosomes and microtubules suggestive of increased
meiotic efficiency. Entirely consistent with this, Sirt2Tg oocytes completed
meiotic maturation marked by first polar body extrusion ~2 h in advance of
WT oocytes.

Limitations, reason for caution: Although Sirt2 over-expression was asso-
ciated with increased BubR1 and the observed effects inSirt2Tg oocytes are
consistent with potentiated BubR1 function, Sirt2 could influence additional
non-BubR1 targets that could also contribute to our findings.

Wider implications of the findings: Increased Sirt2 levels were associated
with increased BubR1 stability and with effects consistent with potentiated
BubR1 function, notably accelerated chromosome-microtubule attachment
formation. Intriguingly, a recent paper examined the effect of Sirt2-depletion
in mouse oocytes and reported impaired attachment formation between chro-
mosomes and microtubules entirely in line with our results. Permeable small

molecule Sirt2 agonists provide a novel prospect for impacting BubR1 function
to improve oocyte quality.

Study funding/competing interest(s): Funding by University(ies). Funding
by national/international organization(s) — UNSW MREII Grant. Ramaciotti
Establishment Grant.

Trial registration number: NA.

Keywords: oocyte, meiosis, oocyte maturation, sirtuins, BubR 1

0-024 Reproductive and metabolic effects of exogenous administration
of irisin versus physical activity in high-fat diet-fed female mouse model
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3Namik Kemal University School of Medicine, Department of Obstetrics and
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Study question: Would the effects of physical activity and exogenous admin-
istration of irisin be similar or different on parameters related with reproduc-
tion and metabolism in the high-fat diet-induced obesity model of the female
C57BL/6] mice? We hypothesized that exogenous administration of irisin
would have similar affects as physical activity.

Summary answer: Exercise promotes weight-loss and healthy metabolism. It
seems that irisin administration provides similar results compared to exercise
in a female mouse model. Reproductive and metabolic parameters in blood
showed similar improvements between exercise and irisin groups compared
to controls. Moreover, ovarian histology presented comparable improvements
after exercise and irisin administration.

What is known already: Obesity affects every aspect of reproduction in fe-
males, while exercise promotes healthy metabolism and protects against
metabolic disorders like obesity. It has been documented that exogenously ad-
ministered irisin (FNDCS5), which is a new polypeptide hormone regulated by
PGCl-alpha, induces the browning of subcutaneous fat and thermogenesis, and
it presumably could be prepared and delivered as an injectable polypeptide.
Indeed, increased formation of brown fat has been shown to have anti-obesity
effects in adult humans.

Study design, size, duration: 60 female C57BL/6] mice were gathered at ap-
proximately 5—6 week of age and were divided into three groups. They were fed
with a high-fat diet. Control group remained sedentary. Irisin group remained
also sedentary but intravenously received 10'° FNDC5-expressing adenovirus
after 20 weeks. Exercise group performed treadmill after 12 weeks.
Participants/materials, setting, methods: The study was carried out in an uni-
versity hospital. Mice were killed at 22wk and had their ovaries excised for
histological assessment. Blood was obtained by cardiac puncture. E2, FSH, LH,
AMH, BMP, ANP, BNP, FGF21, ghrelin, insulin, leptin, adiponectin, resistin,
kisspeptin, RBP4, visfatin levels were measured in blood.

Main results and the role of chance: Final weight, blood levels of estradiol
(E2), follicle stimulating hormone (FSH), luteinizing hormone (LH), anti-mul-
lerian hormone (AMH), bone morphogenetic proteins (BMP), atrial natriuretic
peptide (ANP), brain natriuretic peptide (BNP), fibroblast growth factor 21
(FGF21), ghrelin, insulin, leptin, adiponectin, resistin, kisspeptin, retinol bind-
ing protein 4 (RBP4), visfatin were statistically similar between exercise and
irisin groups (p > 0.05). Final weight, blood levels of BMP, FGF21, ghrelin,
insulin, resistin, kisspeptin, visfatin were significantly lower in exercise and
irisin groups compared to controls (p < 0.05), while LH/FSH ratio, ANP, BNP,
RBP4 levels were significantly higher in the controls (p <0.05). AMH level was
significantly higher in exercise and irisin groups (p < 0.05). Ovaries of mice in
exercise and irisin groups manifested different stages of follicular development,
whereas the ovaries of mice in control group were inactive.

Limitations, reason for caution: Data of this study revealed that short treat-
ments of obese female mice with irisin improved reproductive and metabolic
parameters and caused a small weight loss. Whether similar or longer treat-
ments with irisin and/or higher doses would cause similar or more weight loss
in human subjects remains to be determined.

Wider implications of the findings: The therapeutic potential of irisin is ap-
parent. Exogenously administered irisin induces the browning of subcutane-
ous fat and thermogenesis, and it presumably could be prepared and delivered
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as an injectable polypeptide. After comprehensive studies on human subjects,
pharmacological induction of irisin may be of interest to promote weight loss
and improve reproductive and metabolic parameters that were impaired due to
obesity in patients who cannot benefit from the favorable effects of exercise.
Study funding/competing interest(s): Funding by University(ies) — Scientific
Research Projects Coordination Unit of Istanbul University.

Trial registration number: NA.

Keywords: obesity, irisin, exercise, female infertility

0-025 Serum five-miRNA panel as potential therapeutic targets for POI

T. Fang', G. J. Yan', H. X. Sun!, Y. L. Hu!
The Affiliated Drumtower Hospital Reproductive Medicine Center,
Reproductive Medicine Center, Nanjing, China

Study question: Our objective was to evaluate the levels of miRNA expression
in serum samples of premature ovarian insufficiency (POI) patients to explore
whether circulating miRNAs in serum can be used as therapeutic targets for
POL

Summary answer: These novel results may further indicate a physiological
involvement of miR-21, miR-132, miR-145, miR-181a and miR-599 during
follicle selection and ovulation in the ovary. miRNA profiling in serum has po-
tential as a novel method for POI detection in the Chinese Han population. The
five-miRNA panel in serum may serve as potential non-invasive therapeutic
targets in POI patients.

‘What is known already: miRNAs are endogenous, nonprotein-coding, regula-
tory RNAs with important roles in health and disease. miRNAs are present
in the circulation in a stable form and their levels are altered in diseases. The
wide range of sources of circulating miRNAs makes it possible for circulating
miRNAs to reflect every aspect of human physiological status and therefore,
provides an advantage for them to serve as better biomarkers than other circu-
lating molecules.

Study design, size, duration: We present the miRNA expression profiles in
pooled serum of nine POI samples compared with normal volunteer samples
by microarray, a panel of candidates (miR-21/132/145/181a/599) with highest
expression patterns were selected. The differentially expressed miRNAs were
further assessed in large cohorts of forty POI patients and twenty healthy vol-
unteers in individual samples by qRT-PCR.

Participants/materials, setting, methods: Paticipants: Chinese Han women
presenting with POI and normal volunteer. Setting: University affiliated hos-
pital. Methods: We present the miRNA expression profiles in pooled serum of
nine POI samples compared with normal volunteer samples by microarray, a
panel of candidates (miR-21/132/145/181a/599) with highest expression pat-
terns were selected. The differentially expressed miRNAs were further assessed
in large cohorts of forty POI patients and twenty healthy volunteers in indi-
vidual samples by qRT-PCR.

Main results and the role of chance: Main results: We present the miRNA
expression profiles in pooled serum of nine POI samples compared with
normal volunteer samples by microarray, a panel of candidates (miR-
21/132/145/181a/599) with highest expression patterns were selected. The dif-
ferentially expressed miRNAs were further assessed in large cohorts of forty
POI patients and twenty healthy volunteers in individual samples by qRT-PCR.
The large cohort also witnessed an increase compared with healthy volunteers
(miR-21 (p = 0.0198)/miR-132 (p = 0.0429)/miR-145 (p = 0.0295)/miR-181a
(p = 0.002)/miR-599 (p = 0.0165)). The role of chance: Further systematic
analysis was used to validate these miRNAs involved in follicular cell survival
(miR-181a and miR-145), proliferation (miR-599) and estradiol production
(miR-21 and miR-132) in granular cells. It is promising to use circulatory mi-
croRNAs as therapeutic targets for POI. Evidence from in vitro studies in our
lab also suggests specific roles for these miRNAs in regulating ovarian granular
cell function.

Limitations, reason for caution: Serum miRNAs tests in POI patients have
less time and money benefits compared with the FSH and AMH tests, but may
witness great importance as therapeutic targets in Chinese Han population.
Wider implications of the findings: This finding suggests a phenotypic overlap
expression of miRNAs in two cohorts of POI patients. These novel results may
further indicate a physiological involvement of miR-21, miR-132, miR-145,
miR-181a and miR-599 during follicle selection and ovulation in the ovary.
Future research of microRNAs in physiologic and dysfunctional ovulation may
offer new diagnostic and treatment strategies for POI.
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Study funding/competing interest(s): Funding by national/international
organization(s) — 973 Project No. 2010CB945104.

Trial registration number: Reg No. in ChiCTR:20100002.

Keywords: premature ovarian insufficiency, miRNA, therapeutic targets

0-026 Periostin a new non-invasive parameter in addition to the
morphologic criteria for evaluating oocyte/blastocyst quality and its
impact on endometrial receptivity

A. Di Cello!, E. Rania', M. Di Sanzo?, E. Alviggi®, L. Rienzi*, M. Morelli’,

F. Zullo!, F. Costanzo®

"University Magna Graecia, Unit of Obstetrics and Gynaecology Department
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*University Magna Graecia, Department of Experimental and Clinical
Medicine, Catanzaro, Italy

3G.EN.E.R.A Centre for Reproductive Medicine Ruesch, Viale Maria Cristina
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4G.EN.E.R.A Centre for Reproductive Medicine Ruesch, Valle Giulia Clinic,
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SUniversity Magna Graecia, Unit of Obstetric and Gynecology. Department of
Experimental and Clinical Medicine, Catanzaro, Italy

Study question: Does the periostin (POSTN) content of follicular fluids (FFs),
embryo wash-out or serum represent an additional non-invasive parameter to
evaluate the oocyte/blastocyst quality and predict good implantation and preg-
nancy outcome?

Summary answer: POSTN expression in serum, FFs and embryo wash-out
was significantly correlated with blastocyst quality. According to our data,
POSTN levels combined with morphological criteria were able to predict
pregnancy outcomes more than the morphological evaluation alone. Therefore
POSTN could be used as an innovative non-invasive biomarker to improve IVF-
outcome prediction.

What is known already: Embryo-endometrium cross-talk represents the limit-
ing factor to have a good implantation and achieve pregnancy. Several extra-
cellular matrix (ECM) proteins such as laminin, fibronectin and osteopontin
have been already identified as key regulators of this interaction. Experimental
data recently demonstrated that POSTN, a secreted protein belonging to the
ECM family, may play a central role in regulating the embryo-endometrium
cross-talk. Specifically, POSTN expression was able to predict endometrial
receptivity and pregnancy outcome in spontaneous cycles.

Study design, size, duration: This is an experimental study with prospective
collection and evaluation of 200 individual FF samples, collected from 50 fe-
male patients undergoing ICSI. A total of 50 wash-out medium derived from
an equal number of transferred blastocysts were collected. From each patient, a
serum sample at pick-up day was withdrawn.

Participants/materials, setting, methods: POSTN content was firstly veri-
fied in a random pool of samples by western blot (WB) and then measured
by ELISA in 200 individual FFs, in 50 wash-out medium samples of trans-
ferred blastocysts and serum samples of patients. The relationship between
POSTN levels, morphological blastocyst quality and pregnancy outcome was
evaluated.

Main results and the role of chance: POSTN levels decreased with increasing
patient’s age and in case of poor ovarian reserve and of recurrent abortions his-
tory both in FF and serum. POSTN levels were significantly higher in women
who got pregnant (17/50) than in those who did not both in FFs (63.45 + 10.05
vs. 29.02 + 14.47 ng/mL) and in serum (306.23 + 41.40 vs. 120.92 + 38.10).
In FFs, levels were directly related to the blastocyst morphological quality
and pregnancy outcome. POSTN levels were significantly higher in type A
blastocysts and, in particular, in those giving pregnancy both in FF and wash-
out (95.93 + 18.20 vs. 41.83 + 8.98 ng/mL; 10.74 £ 3.68 vs. 1.09 + 2.95 ng/
mL; in FF and wash-out medium of blastocyst resulted or not in pregnancy,
respectively).

Limitations, reason for caution: Confirmation of our preliminary data on a
large population may be required and on endometrial samples.

Wider implications of the findings: POSTN evaluation in individual FF sam-
ples might represent a new non invasive biomarker of embryo quality to use as
a supplemental tool to predict embryo quality during IVE. Since this protein
is a marker of embryo-endometrial cross-talk, POSTN concentration in FFs,
wash-out or serum may give also information on the efficiency of endometrial
receptivity and embryo implantation.
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Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Merck-Serono S.p.A.

Trial registration number: No trial registration number.

Keywords: periostin, embryo-endometrial cross talk, embryo implantation,
blastocyst quality, endometrial receptivity
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0-027 Endometrial biopsy prior to assisted reproductive techniques
(ART) does not improve treatment outcome in unselected patients

L.T. Polanski', M. N. Baumgarten', A. Richardson?, K. Sewell?, J. J. Brosens?,
S. Quenby?®, B. Campbell*, Raine-N. Fenning?

'University of Nottingham, School of Medicine, Nottingham,

United Kingdom

*University of Nottingham, NURTURE Fertility, Nottingham, United Kingdom
3University of Warwick, Reproductive Health, Coventry, United Kingdom
“University of Nottingham, Human Development, Nottingham,

United Kingdom

Study question: Does a timed mid-luteal phase endometrial biopsy (EB) affect
the chances of a clinical pregnancy in an unselected population of women
undergoing ART in the next menstrual cycle?

Summary answer: EB performed in the mid-luteal phase of the menstrual
cycle does not increase clinical pregnancy rates in an unselected group of
women undergoing ART.

What is known already: A growing number of studies employing different
methodologies and assessing different populations of infertile patients indicate
a possible beneficial effect of EB on ART outcome. This was mainly observed
when women with recurrent implantation failure (RIF) were included in the
studies, but little is known about that effect on women undergoing their first
cycle or frozen embryo transfers (FET). The cause of the beneficial effect of the
biopsy is unclear and is under investigation.

Study design, size, duration: The design was that of a prospective, random-
ized, non-blinded controlled study with 1:1 allocation. The target population of
this UK-based study was 160 women based on recruitment period. All partici-
pants were screened and recruited from a university affiliated infertility clinic
from January 2013 to January 2015.

Participants/materials, setting, methods: Women <49 years of age with no
major uterine anomalies undergoing treatment using own oocytes were eligible.
Research ethics committee approval was obtained. Pipelle EB was conducted
on LH + 7-9 or on days 18-23 of cycle preceding ART when no LH surge. No
intervention was performed in the control group.

Main results and the role of chance: The outcomes of 76 women in the EB
group and 75 in the control group are known. No differences in age, BMI,
smoking status, cause of infertility, number of previous live births, ovarian re-
serve, embryo quality, or day of transfer were observed. There were no sig-
nificant differences in clinical pregnancy rates between the biopsy and control
groups on an intention-to-treat basis [56.9% (41/72) versus 48.5% (33/68); RR
1.17 (95% CI = 0.85-1.61); P = 0.319] or per embryo transfer [65.1% (41/63)
versus 55% (33/60); RR 1.18 (95% CI =0.88-1.58); P = 0.254]. No differences
were observed in the rates of biochemical pregnancy or first trimester miscar-
riage. Subgroup analysis of first cycle patients and treatment types showed no
difference in outcome variables. One woman did not tolerate the EB and vaso-
vagal episodes were experienced by another four women. There were no infec-
tious or haemorrhagic complications.

Limitations, reason for caution: Lack of blinding can be a potential source of
bias, however due to the nature of the intervention, blinding was not possible.
Live-birth data is being collected and will be reported when available. Only 14
FER cycles were included which prevents any definitive conclusions in this group.
Wider implications of the findings: The findings of our study suggest that
EB performed in the cycle preceding ART does not increase clinical pregnancy
rates in an unselected population. Based on these results, routine EB in this pop-
ulation prior to ART should not be carried out. The procedure is well-tolerated,

feasible and associated with minimal risks. Further research is needed to assess
the effect of EB in selected women with RIF,uterine pathology and/or in women
undergoing FET only.

Study funding/competing interest(s): Funding by University(ies), Funding by
hospital/clinic(s) — The funding for this study was provided by University of
Nottingham and Nurture Fertility.

Trial registration number: The study was prospectively registered on Clini-
calTrials.gov (NCT01882842).

Keywords: endometrial biopsy, ART, clinical pregnancy, randomised con-
trolled trial

0-028 Local endometrial injury: a treatment strategy to improve
implantation rates: a systematic review and meta-analysis

C. Coughlan', C. Harrity?, S. Laird®, T. C. Li*
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Study question: This is a systematic review and meta-analysis of RCTs com-
paring the efficacy of endometrial injury as compared to no intervention in
women with recurrent implantation failure and an unselected group compris-
ing patients with previous failed cycles and those embarking on their first IVF
cycle.

Summary answer: Clinical pregnancy rate was significantly improved follow-
ing local endometrial injury in women with recurrent implantation failure (OR
3.50, 95% CI 2.04-6.01, p < 0.00001) and points towards a benefit in women
embarking on their first cycle but does not reach statistical significance (OR
1.32,95% CI 0.93-1.86, p = 0.12).

What is known already: This is the first systematic review and meta-analysis
to include only randomized controlled studies and the first meta-analysis to
review the effect of local endometrial injury on women with recurrent implanta-
tion failure and an unselected group comprising patients with previous failed
cycles and those embarking on their first IVF cycle.

Study design, size, duration: Systematic review of RCTs to September 2014
comparing the efficacy of endometrial injury as compared to no intervention in
women with recurrent implantation failure and an unselected group compris-
ing patients with previous failed cycles and those embarking on their first IVF
cycle. 7 RCTs and 907 participants were included.

Participants/materials, setting, methods: Participants included women with
recurrent implantation failure and patients with previous failed cycles and those
embarking on their first IVF cycle. MEDLINE, EMBASE, Cochrane Library,
National Research Register, ISI Conference Proceedings, ISRCTN Register
and Meta-register were searched for RCTs to September 2014. 7 RCTs and 907
participants were included.

Main results and the role of chance: Meta-analysis showed that clinical preg-
nancy rate was significantly improved after local endometrial injury in patients
with at least 1 previous failed cycle (OR 3.5 [95% CI12.04 to 6.01, P <0.00001].
The evidence points towards a benefit for local endometrial injury in the un-
selected population but does not reach statistical significance (OR 1.32, 95%
CI 0.93-1.86, p = 0.12). In the unselected group the power of the analysis is
diluted by including first cycle patients. This is probably where the difference
lies. Inter-study variation is avoided by including randomized controlled stud-
ies only. Two reviewers assessed the quality of the studies independently.
Limitations, reason for caution: In the unselected group the power of the
analysis is diluted by including first cycle patients. Further studies are required
to examine the effect of local endometrial injury in first cycles only.

Wider implications of the findings: The evidence is strongly in favour of in-
ducing local endometrial injury in the cycle preceding IVF in patients experi-
encing recurrent implantation failure. This study is clinically very relevant as
it determines the group of patients most likely to benefit from this novel proce-
dure. Further studies are required to determine the effect of local endometrial
trauma in the cycle preceding ovarian stimulation in patients embarking on their
first IVF treatment cycle.

Study funding/competing interest(s): Funding by hospital/clinic(s) — NA.
Trial registration number: 21463.

Keywords: endometrium, implantation
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0-029 Endometrial injury: reflections about bias in meta-analyses

J.G. Franco Jr.,!, C. G. Petersen', A. L. Mauri', F. C. Massaro', L. D. Vagnini?,
A. Renzi?, Oliveira-Pelegrin, G.R.2, J. Ricci!, M. Cavagna’, F. Dieamant',
Baruffi, R.L.R.!, Oliveira, JB.A.!

!Centre for Human Reproduction Prof. Franco Jr/Paulista Center for
Diagnosis Research and Training, Research, Ribeirao Preto, Brazil

*Paulista Center for Diagnosis Research and Training, Research, Ribeirao
Preto, Brazil

3Centre for Human Reproduction Prof. Franco Jr/Paulista Center for
Diagnosis Research and Training/Women's Health Reference Center Perola
Byington Hospital, Research, Ribeirao Preto, Brazil

Study question: Do the data currently available from meta-analyses confirm
that endometrial injury (EI) can truly improve clinical pregnancy rates (CPRs)
in patients with implantation failure (IF) without any possibility of damage?
Summary answer: At present, EI has no definitive support in evidence-based
medicine for use in ART.

What is known already: Meta-analyses are of primary importance as a
source of findings for evidence-based medicine, but the quality is strictly
dependent on the quality/quantity of available randomised controlled trials
(RCTs). In 2012, three meta-analyses that examined EI showed beneficial ef-
fects on CPRs in patients with IF. However, these results were based on a few
RCTs, which used restricted populations. In addition, further RCTs did not
confirm this beneficial effect and suggested harmful effects, specifically in
repeated IFs.

Study design, size, duration: A systematic review based on electronic searches
of databases up to November/2014 was conducted to identify RCTs that com-
pared any type of intentional EI in a cycle prior to the cycle of embryo transfer
in ART cycles with no intervention or with a simulated procedure that could
not cause EIL

Participants/materials, setting, methods: Seven RCTs (810 patients) were
included as targets for data extraction and meta-analysis. The primary outcome
was CPRs in patients with IE. Data management and analysis were conducted
using StatsDirect statistical software. The measure of heterogeneity was evalu-
ated using Cochran’s Q and P tests.

Main results and the role of chance: A random-effects model was used in
the meta-analysis because of high heterogeneity between studies: Cochran’s Q:
17.59, P=0.0073; ’= 65.9%. A chi-squared test statistic was used with its as-
sociated probability that the pooled Relative Risk was equal to 1. The general
pregnancy rate did not differ between the group of patients submitted to EI
(34.6%, 140/404) and the group not submitted to EI (control group: 22.7%,
92/406) (P = 0.08; RR = 1.47, 95% CI = 0.96-2.27). Figure 1 summarises
the results.

Figure 1. Random-effect model. Forest plot for clinical pregnancy rate.

Relative risk meta-analysis plot (random effects)
Control End. Injury

/N /N relative risk (95% confidence interval)
Karimzadeh et al. 2009 4/57 13/58 —— W —— 319(1.18,699)
Narvekar etal 2010 7/51 16/49 —+—— 2.38(1.11,5.25)
Inal et al 2012 (Selcuk University)  17/50 30/50 - 1.76 (1.15, 2.80)
Shohayeb & Ei-Khayat 2012 18/105 32/105 —.— 1.78 (1.08, 2.96)
Baumetal2012  5/18 Y18 ——— 0.20 0,03, 1.13)
Nastiietal2013  23/79 39/79 - 1.70 (1.14, 2.58)
Yeungetal 2014 18/46 9/45 —l— 0.51(0.26, 0.99)
combined [random]  92/406 140/404 e— 1.48 (0.96, 2.27)
) — T T —
0.01 0.1 0.2 0.5 2 5 10
Control End. Injury

Random effects: Chi? (test relative risk differs from 1) =3.15 P = 0.08
Non-combinability of studies

Cochran Q= 17.59 (df = 6) P = 0.0073

12 (inconsistency) = 65.9% (95% CI = 0% to 82.9%)

Limitations, reason for caution: Robust randomised trials comparing a stan-
dardised protocol of endometrial injury with no intervention are still needed
before definitive conclusions can be reached.

Wider implications of the findings: Methodological problems caused by
clinical heterogeneity (differences in inclusion criteria and in interventions per-
formed) and insufficient power (low sample size) cause difficulties in drawing
inferences from meta-analyses. Accordingly, meta-analyses must be analysed
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with extreme caution and not considered source of absolute truth. For EI, even
a few new studies can change the initial expectations about the procedure. The
observed heterogeneity challenges the validity of EI, indicating that it can, at
least potentially, jeopardise the outcomes of ART.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Cen-
tre for Human Reproduction Prof. Franco Jr. Paulista Center for Diagnosis
Research and Training.

Trial registration number: Not applicable. The study was authorised by the
local ethics committee.

Keywords: evidence-based medicine, endometrial injury, meta-analysis,
implantation failure, pregnancy

0-030 Endometrial receptivity evaluation in a natural cycle preceding
IVF can predict the pregnancy success
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Study question: We assessed to what extent the endometrial receptivity status
diagnosed with the Win-Test in a natural cycle preceding the IVF cycle can
predict the IVF success?

Summary answer: Women with a receptive endometrium in the natural cycle
preceding their IVF cycle, double their pregnancy rate after a fresh transfer fol-
lowing ovarian stimulation compared to patients which were evaluated with a
non receptive endometrium.

‘What is known already: Implantation failures caused by endometrial receptiv-
ity problem is a major issue for IVF laboratories. Endometrial receptivity status
can be assessed by the Win-Test (Patent EP10305561.2; PCT/EP2011/058757).
This test allows personal care management by determining the cycle day where
endometrium is the most receptive to identify the appropriate timing for em-
bryo replacement. In which measure the endometrial receptivity status under
a natural cycle can predict the success of a subsequent IVF attempt remains a
full question.

Study design, size, duration: We conducted a mono-centric prospective study.
All patients were treated at clinic OVO, Montréal, Canada. Women were re-
cruited from February until December 2014.

Participants/materials, setting, methods: Fifty women undergoing ART with
autologous eggs at clinic OVO were recruited. The cycle before their IVF, an
endometrial biopsy was performed during the participant’s implantation win-
dow. RNAs were extracted from the endometrial samples and 11 biomarkers of
endometrial receptivity were assessed by RT-qPCR.

Main results and the role of chance: Among the 50 collected endometrial
biopsies, 12 were discarded due to inappropriate timing of the endometrial
sampling collection outside the theoretical implantation window. Thirty-
eight endometrial biopsies were assessed to determine the prevalence of
receptive endometria under natural cycle. Then, according to the endome-
trial receptivity status in natural cycle, the pregnancy outcome following IVF
was analyzed in 18 patients which had an embryo transferred. We evaluated
that 73% of the patients had a receptive endometrium during the implanta-
tion window in natural cycle. For the receptive patients (n = 11), 91% had
a biochemical pregnancy and 82% had a clinical pregnancy (one pregnancy
with early miscarriage), whereas only 43% of patients which were diagnosed
as non-receptive (n = 7) had a clinical pregnancy following their embryo
transfer.

Limitations, reason for caution: Further investigations with a larger number
of patients are recommended.

Wider implications of the findings: The evaluation of endometrial receptiv-
ity status the cycle preceding the ovarian stimulation can predict IVF success,
opening new perspective in the patient care management. Embryos from pa-
tients diagnosed as non-receptive in natural cycle should be cryopreserved for
a later transfer once the best timing of the endometrial receptivity will be deter-
mined using the Win-Test.

Study funding/competing interest(s): Funding by hospital/clinic(s) —
Clinic OVO.
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Trial registration number: NA.
Keywords: endometrial receptivity, IVE, win-test

0-031 Role of maximum endometrial thickness in prediction of clinical
pregnancy rate in assisted reproduction treatment cycles
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Study question: Is maximum endometrial thickness at fresh embryo transfer a
useful predictor of clinical pregnancy rate?

Summary answer: Maximum endometrial thickness (MET) in fresh embryo
transfer cycle is a clinically significant and independent predictor of clinical
pregnancy and can be used for counselling patients and deciding on fresh em-
bryo replacement or freezing all embryos and deferring transfer to frozen em-
bryo replacement cycle.

What is known already: A systematic review of studies on role of endo-
metrial thickness in prediction of clinical pregnancy has shown no predictive
capacity yet reporting a good discriminatory capacity at lower cut off values
of endometrial thickness. The risk of bias was considered high and there were
no adjustment for important confounders as number and quality of embryos
transferred.

Study design, size, duration: This is an observational cohort study of 24649
assisted reproduction cycles between 2008 till 2013 from all UK CARE (Cen-
tres for Assisted Reproduction Clinics).

Participants/materials, setting, methods: All patients having Assisted repro-
duction cycles and fresh embryo transfer in the period from January 2008 till
December 2013 in CARE clinics were included. The maximum endometrial
thickness (MET) recorded during ovarian stimulation at the time of HCG ad-
ministration was recorded and used for the analysis.

Main results and the role of chance: Logistic regression analysis for predic-
tion of clinical pregnancy rate (CPR) has shown that MET is an independent
significant predictor of CPR in fresh embryo transfer cycles (OR 1.02,95%
CI 1.01-1.03). MET has modest performance as a sole predictor of CPR
(Area under receiver operating curve (AUROC) = 0.56). When used in com-
bination with other predictors as woman’s age, previous live birth, number of
oocytes retrieved, number of embryos transferred, and embryo transfer day,
the predictive performance is improved (AUROC = 0.68). Subgroup analysis
by the day of embryo transfer, number of embryos transferred and transfer of
euploid embryos after aneploidy screening of embryos has shown that MET
is still a significant predictor. A multilevel Likelihood ratio (LR) analysis
has shown that the likelihood ratio and 95% confidence intervals when MET
is below the 5*centile (<7 mm),3rdcentile (<6 mm) and lstcentile (<5 mm)
are 0.55 (0.49-0.66), 0.37 (0.27-0.50), 0.18 (0.09-0.35), respectively, cor-
responding to CPRs of 26.9%, 19.3%, and 10.6% respectively. At the upper
end of MET, no adverse impact on CPR was detected with multilevel like-
lihood ratios and 95% ClIs at 95thcentile (>15 mm), 97thcentile (>17 mm),
99thcentile (>18 mm) being 1.14 (1.03-1.26), 1.09 (0.92-1.28), 1.05
(0.84-1.31), respectively, with corresponding CPRs of 42.6%, 41.5%, and
40.6% respectively.

Limitations, reason for caution: This is a retrospective analysis of data which
although including large number of patients and using statistical adjustment for
confounding variables as age, number of oocytes, number and quality of em-
bryos transferred could not adjust for all potential confounders e.g., as previous
uterine surgery, infection, endometrial scarring or use of adjuvant treatment to
correct thin endometrium.

Wider implications of the findings: With a current lack of any reliable
endometrial receptivity test in ART cycles a simple test as MET has the
potential to give clinically useful information. Knowledge of clinical preg-
nancy rate (CPR) at various cut-offs of MET can better inform patients and
practitioners and may help them to make informed decisions regarding can-
cellation of fresh embryo transfer and freezing all embryos. This study has
shown that MET is a significant independent predictor of CPR but its over-
all performance was modest. This is expected due to the complexity of the

implantation process and involvement of multiple maternal (endometrial)
and embryonic factors. The likelihood of clinical pregnancy is significantly
reduced when the MET is below 7 mm. This may be clinically significant
and impact on the decision of clinicians/ patients to proceed with embryo
transfer.

Study funding/competing interest(s): Funding by University(ies). Funding
by hospital/clinic(s) — Birmingham Women'’s hospital/Academic department of
obstetric and Gynaecology in Birmingham university-United kingdom.

Trial registration number: NA.

Keywords: endometrium, embryo transfer, endometrial thickness, clinical
pregnancy rate

0-032 Effect of long term combined pentoxifylline and tocopherol
administration on the endometrial proliferation: a prospective cohort
study of 368 cases of thin endometrium

F. Turki', A. Methni', R. Balet!, M. Rahmati?, El Irani, E.!, N. Lédée'
'Hopital Pierre Rouqués-Les Bluets, Service de PMA, Paris, France
*Hopital St Louis, INSERM UMRS-976, Paris, France

Study question: Does long term administration of combined Pentoxyfylline
and Tocopherol improve endometrial proliferation (thickness and volume) in
infertile patients with a documented thin unresponsive endometrium?
Summary answer: Long term combined Pentoxifylline and Tocopherol admin-
istration significantly promotes endometrial proliferation and increases endo-
metrial thickness and endometrial volume.

‘What is known already: Previous Meta-analysis reported that the probability
of clinical pregnancy in patients with thin endometrium (<7 mm) is signifi-
cantly lower compared with cases presenting an appropriate endometrial prolif-
eration. Its Treatment remains a real challenge since repeated failure to achieve
adequate endometrial development may request gestational surrogacy. Long
term combined Pentoxyfylline and Tocopherol treatment has been previously
reported to improve the endometrial growth, but no study has evaluated their
long term endometrial effects on a large prospective cohort of infertile patients
during the implantation window.

Study design, size, duration: We are presenting a prospective cohort study
including 368 women with thin endometrium. Thin endometrium was defined
as an endometrial volume below 2ml or an endometrial thickness below 7 mm
during the mid luteal phase of a non conceptional cycle. Patients were included
between 2012 and 2014.

Participants/materials, setting, methods: Patients were evaluated during mid
luteal phase twice three months apart: once before, then after the introduction
of the combined treatment including 800 mg of Pentoxifylline and 1000 UI of
Tocopherol administered daily. An endometrial ultrasonic evaluation in two and
three dimension defined the endometrial thickness and volume.

Main results and the role of chance: 15% of the included patients did not
improve their endometrial volume, 67% normalised their volume while 18%
improve their endometrial volume but without a complete normalisation after
3 months of treatment. The mean endometrial volume and thickness increased
significantly from 1.6 ml (+0.4) and 4.7 mm (+1.6) before, to 2.1 ml (0.3 ml)
and 7.1 mm (+1.8) respectively after 3 months of treatment (p < 0.001,
p =0.001).No change was observed regarding Doppler of the uterine artery or
the endometrial vascularization under treatment.

Limitations, reason for caution: Only a randomized trial using a placebo may
definitely prove the effectiveness of a long term combined treatment with Pent-
oxyfylline and Tocopherol to improve thin unresponsive endometrium.

Wider implications of the findings: Approximately 80% of the replaced
human embryos fail to implant. Multiple factors may contribute to this failure,
but the majority of these failures are linked to a poor endometrium conjugated
with a poor embryo quality. Even if an ideal thickness has never been able
to predict pregnancy, deficiency of the endometrial proliferation is clearly as-
sociated with a poor prognosis for implantation and placentation. Preventive
treatment optimizing the endometrial proliferation may be useful to increase
implantation rates.

Study funding/competing interest(s): Funding by hospital/clinic(s). Hopital
Pierre Rouqués — Les Bluets, Service de PMA, Paris, France. No conflict of
interest.

Trial registration number: No trial registration number.

Keywords: thin endometrium, embryos implantation failures, echo 3D,
pentoxifylline — tocopherol, in vitro fertilization
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0-033 Perinatal outcomes following stimulated versus natural cycle
IVF: analysis of 90,980 singleton live births following stimulated and
unstimulated IVF

S.K. Sunkara', P. Seed?, Y. Khalaf?

'Aberdeen Fertility Clinic, Aberdeen Maternity Hospital University of
Aberseen, Aberdeen, United Kingdom

’King's College London, Women's Health, London, United Kingdom
3Guy's and St Thomas’ NHS Foundation Trust, Assisted Conception Unit,
London, United Kingdom

Study question: Does ovarian stimulation affect perinatal outcomes such as
preterm birth (PTB) and low birth weight (LBW) following IVF treatment.
Summary answer: There was no increase in the risk of adverse perinatal out-
comes of PTB, early PTB, LBW and very LBW following acceptable limits
of ovarian stimulation (<20 oocytes retrieved) compared to unstimulated IVF
treatment.

What is known already: Pregnancies resulting from assisted reproductive
treatments (ART) are associated with a higher risk of pregnancy complications
compared to spontaneously conceived pregnancies. The possible reason of ad-
verse obstetric outcomes following ART has been attributed to the underlying
infertility itself and embryo specific epigenetic modifications due to the in vitro
fertilisation techniques. It is of interest whether ovarian stimulation that is rou-
tinely used in IVF to optimise live birth rates, affects perinatal outcomes.
Study design, size, duration: Anonymous data were obtained from the Human
Fertilization and Embryology Authority (HFEA), the statutory regulator of assist-
ed reproduction treatment (ART) in the UK. The HFEA has collected data pro-
spectively on all ART performed in the UK since 1991. Data from 1991 to 2012
involving at total of 90,980 singleton live births (78,761 following stimulated
fresh IVF cycles and 12,219 following unstimulated IVF cycles) were analysed.
Participants/materials, setting, methods: Data on all women undergoing
either a stimulated fresh IVF treatment cycle or an unstimulated IVF cycle
during the period from 1991 to 2012 were analysed to compare perinatal
outcomes of PTB, early PTB and LBW and very LBW among singleton live
births. Occurrence of a live birth at <37 weeks gestation is defined as a PTB
and at <32 weeks gestation as early PTB. Birth weight <2500 g is defined as
LBW and <1500 g as very LBW. Logistic regression analysis was performed
adjusting for female age, year of treatment, previous IVF cycles, previous live
birth, number of oocytes (<20 or >20) and day of embryo transfer (cleavage or
blastocyst stage).

Main results and the role of chance: The unadjusted odds of PTB (OR 1.41,
95% CI11.34, 1.49), early PTB (OR 1.57,95% CI 1.44 to 1.71), LBW (OR 1.82,
95% CI 1.72 to 1.92), and very LBW (OR 1.83, 95% CI 1.61, 2.08) were sig-
nificantly higher with stimulated compared to unstimulated IVE. However there
was no significant increase in the risk of adverse perinatal outcomes follow-
ing stimulated IVF after adjusting for the potential confounders: PTB (adjusted
odds ratio (a OR) 0.92, 95% CI 0.80, 1.05), early PTB (a OR 0.93, 95% CI
0.74, 1.16), LBW (a OR 1.11, 95% CI 0.97, 1.28) and very LBW (a OR 1.07,
95% CI10.79, 1.45).

Limitations, reason for caution: Although the analysis was adjusted for a
number of important confounders, the dataset had no information on confound-
ers such as smoking, body mass index (BMI) and the medical history of women
during pregnancy to allow adjustment.

Wider implications of the findings: Analysis of this large dataset suggests
that there is no increased risk of adverse perinatal outcomes following IVF in-
volving ovarian stimulation within acceptable safe limits compared to unstimu-
lated IVFE. These findings support the use of safe ovarian stimulation aiming
to retrieve <20 oocytes to maximise the chances of IVF success compared to
unstimulated IVF without concerns of adverse effects.

Study funding/competing interest(s): Funding by hospital/clinic(s) —
Funding: none.

Trial registration number: NA.

Keywords: stimulated IVF, natural cycle IVF, perinatal outcomes
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0-034 A multivariate analysis of large-for-gestation risk factors in IVF
and naturally conceived singletons

S. Korosec!, H. Ban Frangez', L. Steblovnik?, 1. Verdenik®, E. Vrtacnik Bokal'
'Division of Gynaecology University Medical Centre Ljubljana, Department
of Human Reproduction, Ljubljana, Slovenia

*Division of Gynaecology University Medical Centre Ljubljana, Department
of Perinatology, Ljubljana, Slovenia

3Division of Gynaecology University Medical Centre Ljubljana, Research Unit,
Ljubljana, Slovenia

Study question: Does the frozen-thawed embryo transfer (FET) procedure act
as a significant independent risk factor for a birth of a large for gestational age
(LGA) singleton?

Summary answer: FET procedure was identified as significant independent
risk factor for the birth of a LGA singleton in a larger group of singletons, born
after FET, fresh ET and after natural conception.

‘What is known already: Pregnancy outcome after FET seems reassuring, but
higher risk for birth of LGA singletons after FET has been revealed. The birth
of a LGA neonate represents a higher risk for maternal and perinatal morbidity
and mortality, therefore the reasons must be investigated. Moreover, there is a
potential concern that LGA birth weight could derive from underlying epigen-
etic disturbances.

Study design, size, duration: In retrospective case-matched study the risk fac-
tors for LGA were analysed in 4508 singleton pregnancies and births after FET,
fresh ET and natural conception. The IVF procedures were performed in the
time period between January 2004 and December 2011 at University Medical
Centre Ljubljana.

Participants/materials, setting, methods: For identification of LGA risk fac-
tors, 1127 IVF singleton pregnancies and births (211 after FET, 916 after fresh
ET) and 3381 naturally conceived controls (for each IVF pregnancy 3 pregnan-
cies, matched by maternal age, parity and hospital) were included into a logistic
regression model.

Main results and the role of chance: Smoking, hypertension, multiparity,
BMI, gestational diabetes and IVF procedure were included into the LGA lo-
gistic regression model. Smoking, hypertension and double embryo transfer re-
duced the risk for LGA, while multiparity, higher BMI and gestational diabetes
raised the risk for LGA.

FET was found to be a significant independent risk factor for LGA (p = 0.032;
OR 1.697 with 95% CI 1.047-2.752). Fresh ET and ICSI procedures did not
influence the LGA rate at all, whereas the transfer of 2 embryos slightly reduced
the LGA risk.

BMI between 25 and 30 was another significant independent risk factor
for LGA in both IVF pregnancy groups: FET (p = 0.041, OR 2.460 with
95% CI 1.030-5.857) and fresh ET (p = 0.003; OR 2.188 with 95% CI
1.297-3.691).

Limitations, reason for caution: In our study 95% of embryos were trans-
ferred at the blastocyst stage on day 5, so influence of embryo development
stage to the LGA birth in IVF groups was not performed.

Wider implications of the findings: FET and higher BMI are the main risk
factors for LGA birth among IVF conceived singletons. The most obvious
maternal and IVF reasons for higher LGA rate after FET procedure are being
excluded, and it seems that more subtle reasons for this phenomenon exist. Be-
sides speculating on epigenetic disturbances, we should continue to search for
other, not yet revealed, causes.

Study funding/competing interest(s): Funding by hospital/clinic(s) — No spe-
cial funding needed from Division of Gynaecology, University Medical Centre
Ljubljana.

Trial registration number: No trial registration number needed.

Keywords: IVF, singletons, large-for-gestation, frozen embryo transfer,
birthweight

0-035 Is peak estradiol during the follicular phase associated with
neonatal birthweight in singleton pregnancies conceived after fresh or
frozen embryo transfer? Analysis of 3600 pregnancies

T. Tarlatzi', C. Venetis?, A. Sassi', F. Devreker!, Y. Englert!, A. Delbaere!
'Hopital Erasme—ULB, Fertility Clinic Department of Obstetrics and Gynecol-
0gy, Brussels, Belgium

2University of New South Wales, School of Women's and Children's Health,
Sydney, NSW, Australia
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Study question: Do singletons resulting from frozen thawed embryo transfer
(FRET) have an increased birthweight compared to those after fresh embryo
transfer and could this difference be associated with the estradiol (E2) serum
concentrations during early stages of implantation?

Summary answer: Singletons born after FRET have an increased birthweight
compared to those born after fresh embryo transfer and this seems to be associ-
ated with peak estradiol concentrations during the late follicular phase.

What is known already: Most studies report that singleton pregnancies re-
sulting from FRET seem to have an increased neonatal birthweight compared
to those from fresh embryo transfer. The different hormonal environment and
especially the E2 serum concentrations during the late follicular phase between
stimulated cycles with fresh transfer and FRET cycles has been hypothesized
to be one of the main explanations for this finding. However, evidence directly
linking late follicular phase E2 with birthweight are currently lacking.

Study design, size, duration: Singleton pregnancies resulting from FRET
(n = 747) were retrospectively compared to those from fresh embryo transfer
(n = 2885), during the period 1990-2013 at the Fertility Clinic of the Erasmus
hospital of the French-speaking Free University of Brussels.
Participants/materials, setting, methods: The neonatal birthweight of sin-
gleton pregnancies after frozen (n = 747) or fresh embryo transfer (n = 2885)
leading to a delivery >21 gestational weeks was compared. Generalized esti-
mating equation (GEE) analysis was used in order to assess associations while
accounting for the non-independence of data and also adjusting for important
confounders.

Main results and the role of chance: A singleton delivered after a FRET cycle
had a significantly higher birthweight by 102 grams (95% CI: 59.5-144.9,
p <0.05) even after adjusting for maternal age at delivery, parity, BMI, smoking
status and gestational age at delivery. However, when the peak estradiol level at
the end of the follicular phase was added to the regression analysis model, the
birthweight difference between frozen and fresh embryo transfer cycles was not
significant while for every 1000 pg/mL increase in the concentration of E2 the
birthweight was reduced by 28.4 grms (95% CI: -49.7 to -7.01).

Limitations, reason for caution: The study was not adjusted for the number
of embryos transferred or the type of culture media used. Although this study
links E2 concentration and birthweight, the underlying mechanism remains to
be elucidated. Furthemore, other factors might contribute to the difference in
birthweight between pregnancies after fresh or FRET cycles.

Wider implications of the findings: Our findings confirm the observation that
singletons born after fresh ET have a lower birthweight than those born after
FRET. Furthermore, they support the hypothesis that this difference seems to be
related to the altered endocrine environment following ovarian stimulation for
IVF. Whether this altered endocrine environment during early embryo develop-
ment is associated with other health aspects of the neonate is a question that
warrants further investigation.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Erasme
Hospital, Brussels, Belgium.

Trial registration number: None.

Keywords: FRET, IVF, ICSI, estradiol, outcomes

0-036 Academic performance in adolescent children at 9th grade of
primary school born after assisted reproductive technology (ART) — a
national controlled cohort study

A.L. Spangmose Pedersen', S. Malchau!, L. Schmidt?, D. Vassard?, S. C.
Rasmussen’, A. Loft*, A. L. Pinborg'

'Fertility Clinic, Copenhagen University Hospital Hvidovre, Copenhagen,
Denmark

Institute of Public Health, University of Copenhagen, Copenhagen, Denmark
3Gyn/Obs Department, Copenhagen University Hospital Hvidovre, Copenha-
gen, Denmark

4Fertility Clinic, Copenhagen University Hospital Rigshospitalet, Copenha-
gen, Denmark

Study question: Is academic performance, measured as test scores after ninth
grade of primary school, different in ART than in spontaneously conceived
(SC) adolescents aged 15—16 years? Do mean ninth grade test scores differ in
ART singletons vs. ART twins?

Summary answer: Higher crude ninth grade mean test scores were observed
in both ART singletons and twins compared to SC singletons and SC twins.
The difference disappeared after adjustments for child sex, maternal age, birth

weight, gestational age and socio-economic status. Similar mean test scores
were observed in ART-singletons and ART-twins.

What is known already: Only few and smaller studies with selected control
populations have explored 1Q in ART children and no previous studies have
included ninth grade test scores from a standardized national test in a complete
national ART cohort of 15-16-year old adolescents. Most studies in younger
aged children have found similar IQ in ART and SC offspring. One previous
Danish study found similar test scores in the SC twins and singletons.

Study design, size, duration: National register-based controlled cohort study
including all ART children (n = 8,251; n =4,991 singletons and n = 3,260 twins)
born in Denmark from 1995-2000 and two control populations conceived after
spontaneous conception; (1) All twins born in Denmark (n = 10,833) and (2) A
randomly selected singleton population two-times the ART singleton popula-
tion (n = 10,052).

Participants/materials, setting, methods: Data on test scores and maternal
socio-economic status were obtained in Statistics Denmark. All ninth grade
students (age 15-16 years) complete a general test of academic achievements,
scored on a scale from -3 to 12 (average 4.6). Ninth grade test scores were com-
pared by student’s t-test and multivariate linear regression analysis.

Main results and the role of chance: In the unadjusted analyses, ART single-
tons achieved higher test scores than SC singletons. Mean test score in ART
singletons was 7.13 (SD 2.38) vs. 6.71 (SD 2.42) in SC singletons (P < 0.001).
ART singletons achieved 0.213 (95% CI: 0.156-0.271) points higher grades
than SC singletons. When adjusting for maternal age, birth weight, gesta-
tional age, sex and socioeconomic status, no difference was found. ART twins
achieved a higher mean test score than SC twins 7.19 (SD 2.27) vs. 6.78 (SD
2.45)(P <0.001). Adjusted, ART twins achieved 0.098 (95% CI: 0.031-0.165)
points higher grade than SC twins. ART twins vs. ART singletons had similar
mean test scores in the unadjusted analyses, but in the adjusted analyses ART
singletons achieved 0.36 (95% CI 0.187-0.538) points lower grades than ART
twins.

Limitations, reason for caution: Adjustments were made for important con-
founders like child sex, maternal age and socio-demographic status. However,
the risk of residual confounding from factors like family stability, parental edu-
cational length, etc. will be addressed in further analyses.

Wider implications of the findings: Even though ART children have high-
er risks of preterm birth and low birth weight, ART adolescents have similar
school performance as SC adolescents in a compulsory national test performed
by all students both from public and private schools in Denmark. Further ART
singletons and twins had comparable scores hence the higher obstetric risk in
twins does is not associated to poorer academic performance in adolescence.
These findings are very important information for the infertile patients.

Study funding/competing interest(s): Funding by hospital/clinic(s), Fund-
ing by national/international organization(s) — Hvidovre Hospital, Copenhagen
University Hospital: Danish Medical Association in Copenhagen (KMS).
Trial registration number: NA.

Keywords: school performance, ART, spontaneous conception, singletons,
twins

0-037 Risk of cancer in children born after assisted reproductive
technology in Norway

M.M. Reigstad', I. K. Larsen?, T. A. Myklebust?, T. E. Robsahm?,

N. B. Oldereid?, L. A. Brinton*, R. Storeng!

'Norwegian National Advisory Unit on Women's Health, Women and Childrens
Division Oslo University Hospital Rikshospitalet, Oslo, Norway

*Cancer Registry of Norway, Institute of Population-based Cancer Research,
Oslo, Norway

30slo University Hospital Rikshospitalet, Section of Reproductive Medicine
Women and Childrens Division, Oslo, Norway

“National Cancer Institute, Division of Cancer Epidemiology and Genetics
Hormonal and Reproductive Epidemiology Branch, Bethesda, U.S.A.

Study question: Do children born to mothers who underwent assisted repro-
ductive technology (ART) have an increased risk of cancer compared to chil-
dren born to mothers not exposed to ART?

Summary answer: Although this population based cohort study did not ob-
serve overall increased cancer risk for children born to women after ART as
compared to children born to women who conceived without ART, there were
elevated risks of leukemia and Hodgkin lymphoma.
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‘What is known already: The causes of childhood cancer are still unknown.
Procedures used during ART have been speculated to cause epigenetic modi-
fications in early fetal development that later could increase cancer risk.
However, it has also been suggested that parental infertility itself could be a
contributory factor. Several studies have reported increased risks of cancer in
children conceived by ART, most notably for leukemia, although results have
been inconsistent.

Study design, size, duration: The study cohort consisted of all children born
between 1984 and 2011, registered in the Medical Birth Registry of Norway
(MBRN). Cancers were identified by linkage to the Cancer Registry of Norway
(CRN). Study subjects were followed from birth, until the first cancer, death,
emigration, or 31st December 2011.

Participants/materials, setting, methods: Out of 1 628 677 children, 25 782
were born to mothers after ART. Hazard ratios (HR) and 95% confidence in-
tervals (CI) were used to compare risk of cancer in ART children to non-ART
children, adjusting for maternal age, birth order, calendar period, gender, birth
weight and gestational age.

Main results and the role of chance: 51 cancers in the ART group comprised:
17 leukemias (33%), 12 cancers of the central nervous system (CNS) (24%), 5
soft tissue cancers (10%), 3 Hodgkin lymphomas (6%), 14 cancers at other sites
(25%). 4503 cancers in the non-ART group included: 1021 leukemias (33%),
1020 CNS cancers (33%), 308 soft tissue cancers (7%), 258 Hodgkin lym-
phomas (6%), 1896 cancers at other sites (42%). Median age at diagnosis was
3.2 years in the ART group and 8.8 in the non-ART group. Median follow-up
time was 6.9 and 13.7 years, respectively. HR for overall cancer in ART children
compared to non-ART children was 1.21 (95% CI 0.90-1.63). Significantly in-
creased HRs, however, were observed for leukemia (1.67, 95% CI 1.02-2.73)
and Hodgkin lymphoma (3.63, 95% CI 1.12-11.72).

Limitations, reason for caution: The study may be underpowered due to few
cancer cases in the ART group. This was especially true for Hodgkin lymphoma,
which has not previously been described as elevated among ART children. In
addition, our follow-up time, especially for ART children, was relatively short.
Wider implications of the findings: The demonstrated increased risk of leuke-
mia in children conceived by ART is consistent with previous findings. An asso-
ciation between maternal subfertility and childhood cancer has also been found.
The present study cannot determine whether it is the ART or the subfertility
that may cause increased risk, and further research is necessary to make this
differentiation. ART children should also be monitored in the future to ascertain
whether their increased cancer risk persists into adulthood.

Study funding/competing interest(s): Funding by national/international
organization(s). The study was funded by the Norwegian National Advisory
Unit on Women’s Health. All authors claim no competing interests.

Trial registration number: Not applicable, the study is not a clinical trial.
Keywords: ART, IVF, leukemia, Hodgkin lymphoma, childhood cancer

0-038 Risk of cancer in children and adolescents conceived by assisted
reproductive technologies

M. Spaan', A.W. van den Belt-Dusebout', C. W. Burger?, FE. van Leeuwen'
'Netherlands Cancer Institute, Epidemiology, Amsterdam, The Netherlands
*Erasmus University Medical Center, Obstetrics and Gynecology, Rotterdam,
The Netherlands

Study question: The aim of this study is to investigate whether offspring con-
ceived by assisted reproductive technologies (ART) has an increased cancer
risk, compared with the general population and with naturally conceived off-
spring from subfertile parents.

Summary answer: In preliminary analyses, after a median follow-up of
14.4 years no significantly increased risk of cancer was found in offspring con-
ceived by ART compared with naturally conceived offspring from subfertile
parents.

What is known already: It is estimated that more than 5 million ART-babies
have been born worldwide. Each phase of the ART procedure is different from
natural conception and there is growing evidence that ART procedures could
perturb epigenetic processes during the pre-implantation period. Few studies
examined cancer risk in ART-conceived offspring. Although the results of most
studies are reassuring, recent studies showed slightly increased risks. However,
most studies had a short follow-up and a small number of cases.

Study design, size, duration: The study population consists of all offspring
of a nationwide historic cohort of subfertile women treated with ART between
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1983 and 2000. The cohort includes = 44,000 live-born children, of whom
26,000 were ART-conceived and 18,000 were naturally conceived. The median
follow-up time is estimated at 18 years.

Participants/materials, setting, methods: Data on type of subfertility treat-
ment and maternal risk factors are available from Study questionnaires and
medical records from the mothers. Cancer incidence has been ascertained
through linkage with the Netherlands Cancer Registry. Cancer risk is compared
between ART-conceived offspring and naturally conceived offspring using mul-
tivariable Cox regression.

Main results and the role of chance: Since data preparation is still ongoing
analyses could only be performed on the more recently born offspring of the
cohort (5,184 ART-conceived and 4,526 naturally conceived). After a median
follow-up 14.4 years, 32 cancers were observed of which 17 were observed in
the ART offspring and 15 in the naturally conceived offspring. No significantly
increased risk of cancer was found in the ART-conceived offspring when com-
pared with naturally conceived offspring (hazard ratio = 1.45, 95% confidence
interval 0.69-3.07). Adjusting for maternal age and birth weight did not materi-
ally change the risk.

Limitations, reason for caution: Since data preparation is ongoing, current
results are based on a subgroup of the cohort. Therefore, results must be inter-
preted with caution. Results based on the whole cohort (=44,000 children with
18 years follow-up time) are available in May 2015 and can be presented at the
conference.

Wider implications of the findings: Despite the increasing use of ART tech-
niques, information about the possible health risks for children conceived by
these techniques is essentially lacking. This means that there is inadequate
knowledge for physicians to advice parents who consider ART about potential
health risks for ART-conceived children. Furthermore, pediatric oncologists
caring for ART-conceived children/adolescents with cancer need evidence-
based information about the presence or absence of a (causal) association be-
tween infertility treatment and risk of cancer.

Study funding/competing interest(s): Funding by national/international
organization(s). Foundation Children Cancer Free.

Trial registration number: NA.

Keywords: ART, childhood cancer, epidemiology, cohort study, subfertility
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0-039 Polycystic ovary syndrome in adolescent girls: Assessment and
health-related quality of life

A. Balen'

'The Leeds Centre for Reproductive Medicine, Professor of Reproductive
Medicine and Surgery, Leeds, United Kingdom

The polycystic ovary syndrome (PCOS) remains a conundrum, not least be-
cause of its evolution during adolescence and difficulties in making the diag-
nosis. Many of the symptoms of PCOS occur naturally during adolescence,
namely erratic menstrual cycles and acne. Furthermore the ultrasound appear-
ance of the ovary can have a characteristic multicyctic or polycystic pattern —
another topic of much debate and some disagreement. There are few studies that
look at normative ranges of endocrine profiles or ovarian ultrasound parameters
in the adolescent population, or for that matter how they may change over time
in different populations. Consensus opinion suggests that PCOS should not be
diagnosed until at least 2 years after the menarche, even though some indi-
viduals may have clear pointers to the likely diagnosis. At all ages obesity will
amplify the expression of PCOS and increase the difficulties in management.
Obesity also has the greatest impact upon quality of life, followed by signs
of androgen excess and menstrual irregularity — concerns about fertility come
later, but are often expressed by worried mothers. Management focuses on life-
style interventions, where possible and anti-androgen therapy, often in the form
of the combined oral contraceptive pill. Metformin therapy appears to confer
minimal benefit as indeed is the case for adult women with PCOS.

Keywords: PCOS, adolescence, anovulation, hyperandrogenism, polycystic
ovary
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0-040 Aromatase inhibitors vs. clomiphene citrate for induction of
ovulation in PCOS

R. Homburg'
'Homerton University Hospital, Homerton Fertility Centre, London,
United Kingdom

For the past 60 years clomiphene citrate (CC) has been the first line treatment
for those with absent or irregular ovulation but who have normal basal levels
of endogenous oestradiol (almost all of whom have PCOS). The action of CC
is by blocking hypothalamic oestrogen receptors, signaling a lack of circulating
oestrogen to the hypothalamus and inducing a change in the pattern of pul-
satile release of gonadotrophin releasing hormone (GnRH) and consequently
a discharge of FSH. Although CC restores ovulation in approximately 80%
of patients it results in pregnancy in only about 35-40%, a gap thought to be
mainly due to the anti-oestrogen effect of CC on the endometrium. Aromatase
inhibitors are non-steroidal compounds that suppress oestrogen biosynthesis by
blocking the action of the enzyme aromatase which converts androstendione
to oestrogens. Letrozole, the most widely used aromatase inhibitor, is given
orally in a dose of 2.5 mg—5 mg/day, is almost free of side effects and does not
affect the endometrium. Theoretically, it has several advantages over CC. These
were confirmed in an RCT from Legro and colleagues in which 750 women
with anovulatory PCOS were randomized to receive either CC or letrozole. A
44% increase in pregnancy rate was achieved by letrozole over CC (27.5% vs.
19.5%). Twinning rate was non-significantly higher in those who received CC
(7.4% vs. 3.2%) with no significant difference in the rate of congenital abnor-
malities. The conclusion would seem to be that letrozole can be regarded as a
serious competitor to CC for first-line therapy for induction of ovulation. More
is the pity that letrozole is still deemed to be ‘off label” due to spurious data,
subsequently disproved, linking it with a possible teratogenic effect.
Keywords: clomiphene, letrozole, PCOS

INVITED SESSION
SESSION 09: DATA REPORTING SESSION (PGD CONSORTIUM)

Monday 15 June 2015 11:45-12:15

0-041 Data from the ESHRE PGD consortium

E. Coonen', M. De Rycke?, G. Kokkali®, C. Moutou*, S. SenGupta®, Traeger-J.
Synodinos®, V. Goossens’

'"Maastricht University Medical Center, Clinical Genetics/Obstetrics and
Gynecology, Maastricht, The Netherlands

*UZ Brussel, Centre for Medical Genetics, Brussels, Belgium

3Genesis Athens Hospital, Centre for Human Reproduction, Athens, Greece
*Université de Strasbourg Hopitaux Universitaires de Strasbourg, Service de
la Biologie de la Reproduction, Schiltigheim, France

SUniversity College London, UCL Centre for PG and D Institute for Women s
Health, London, United Kingdom

®University of Athens St Sophia’s Children’s Hospital, Dept. of Medical Genet-
ics, Athens, Greece

"ESHRE, Science office, Grimbergen, Belgium

Introduction: The ESHRE PGD Consortium was set up in 1997 and from that
time has been collecting data on PGD and PGS. In addition, the PGD Con-
sortium has created different Working Groups (WGs) over the years to look at
important aspects of PGD. Current WGs include the development and imple-
mentation of an on-line database for the annual data collections, retrospective
data mining, a survey of new technologies introduced into PGD practice, evalu-
ation of the clinical utility of PGD for HLA compatibility testing, evaluation
of collaborative working practices between IVF and genetic teams and finally
interactive webinars for PGD consortium members.

Methods: So far, 15 retrospective data collections, representing cycles per-
formed until 2012 with babies born until 2013 have been analysed. All data
collections were based on a Filemaker Pro database submitted via email by
each centre. The data includes all aspects of PGD/PGS cycles and data cura-
tors include the ESHRE Scientific Officer along with volunteers from the PGD
Consortium Steering Committee and other experts in PGD. Currently there are
125 registered centres worldwide, including from Europe, Argentina, Australia,

Brazil, Canada, Egypt, India, Israel, Japan, Korea, Pakistan, Russia, Singapore,
South Africa, Taiwan, Thailand, United Arab Emirates and the USA.

Results: Data from over 58,000 PGD/PGS cycles have been included in the
ESHRE PGD database. As such, it comprises the world’s largest collection of
PGD / PGS data providing a valuable resource for data mining and for follow-
ing trends in PGD practice. As a result of a huge increase in the number of re-
ported cycles each year, the Steering Committee have found it very difficult and
time consuming to mine the data and produce accurate tables. Moreover, the
nature of PGD/ PGS treatments has changed significantly over the last years and
today we face complexity in IVF cycle management and genetic analysis tech-
niques. Therefore, the Steering Committee have found it timely to rejuvenate
the data collection and make it more fit for purpose. To do so, we have invested
time in strategic initiatives, first to determine what technologies are being used
or are being introduced into genetic diagnosis and also how IVF cycles are
being managed for PGD. This information has allowed us to restructure data
collection and mining and has led to the setup of a new online PGD database.
The design of the new database will allow centres to input and analyse their own
data in real time. Now that the database is ready our focus will be to inspire and
encourage all PGD centres to submit data and find out more about the advan-
tages of the online database: Add your data prospectively from oocyte retrieval
to analysis, embryo transfer and pregnancy / live birth. Keep track of your fresh
and cryopreserved PGD / PGS cycles. Audit your centre’s pregnancies and live
births according to ART and genetic analysis techniques. And last but not least,
network with PGD practitioners, discuss trends and identify good practice.
Discussion: The ESHRE PGD Consortium continues its activities as an impor-
tant forum for PGD practitioners to share data and exchange experiences. The
information extracted from the data collections helps to monitors quality issues
in PGD and survey the introduction and effectiveness of new PGD technologies
and methods. The WG activities of the Consortium are focused towards sup-
porting PGD centres to continue their provision of high quality PGD services.
The SC acknowledges the contribution of all active PGD centres to the aims of
the Consortium.

Keywords: ESHRE PGD consortium, PGD data collection
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0-042 Embryo morphokinetic development is the same for patients with
and without polycystic ovaries and is not impaired by ivm treatment

M.L. Walls', J. P. Ryan?, J. A. Keelan!, R. Hart'

"University of Western Australia, School of Women's and Infant’s Health,
Subiaco, Australia

Fertility Specialists of WA, Embryology Laboratory, Claremont, Australia

AIM: To determine if polycystic ovarian syndrome (PCOS) or in vitro matu-
ration (IVM) treatment affect embryo development events and morphokinetic
parameters after time lapse incubation.

Method: This paper represents a prospective case-control study. The study in-
volved 83 participants who underwent 83 treatment cycles. Cycles were com-
pleted between November 2012 and July 2014. Participants were recruited
for the study at the Fertility Specialists of WA and Fertility Specialists South,
Perth, Western Australia. Of the PCOS diagnosed patients, 32 underwent IVM
treatment (PCOS-IVM) and 23 had standard ICSI treatment (PCOS-ICSI).
There were 38 patients without PCOS who underwent standard ICSI treatment
comprising the control group (control-ICSI). All embryos were cultured in an
embryoscope (Unisense Fertilitech) time-lapse incubator. Morphokinetic an-
notations were performed retrospectively. All normally fertilised embryos were
included in the analysis of abnormal events and early embryo arrest; however,
only embryos with annotations completed to the blastocyst stage (tB) were in-
cluded in the final morphokinetic analysis.

Results: The PCOS-IVM group showed significantly more embryos with mul-
tinucleated two cells (p = 0.041), multinucleated four cells (p = 0.001) and
uneven two cells (p = 0.033) compared with the control-ICSI group, but not
the PCOS-ICSI group. There were no significant differences in the rates of any
abnormal events between the PCOS-ICSI and control groups. Embryo arrest
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between day two to three was higher in the PCOS-IVM and PCOS-ICSI groups
compared to the controls (p < 0.001 and p = 0.001). Embryo arrest from day
three to four was higher in the PCOS-IVM group compared to both the PCOS-
ICSI and Control groups (p < 0.001). There were no differences in embryo
arrest rates across all three groups at the compaction or blastulation stages. Cu-
mulative rates of embryo arrest, from time tPB2 to time tB, result in a decreased
proportion of useable PCOS-IVM blastocysts compared to the PCOS-ICSI and
Control groups; however, of the embryos remaining, there was no significant
difference in morphokinetic development between the three groups.
Conclusions: This study to compares the time-lapse analysis of IVM to stan-
dard ICSI for patients with and without PCOS. This allows for a more detailed
and specific timeline of events from embryos generated using this approach for
patients diagnosed with PCOS and shows that embryos generated from IVM
have an increased rate of early embryo arrest, however; morphokinetic develop-
ment is not impaired in embryos which progress to the useable blastocyst stage.
Keywords: IVM, ICSI, PCOS, morphokinetics

INVITED SESSION
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0-043 Artificial gametes: biology, implications and patient perspectives
S. Hendriks', E.A.F. Dancet', S. Repping'

'Academic Medical Center, Center for Reproductive Medicine, Amsterdam,
The Netherlands

Reproductive medicine is awaiting novel Artificial Reproductive Techniques
(ARTs) that no longer require couples with a wish for a child to have functional
male and female gametes in order to conceive a child, which is genetically re-
lated to both intended parents. These ARTs will use ‘artificial gametes’, gener-
ated by manipulation of the intended parents’ stem cells. Artificial gametes will
fundamentally change the type of cells used by reproductive medicine and the
patient groups that they can help conceive a genetically related child. Proactive
consideration of the biological progress, the implications of clinical application
and patients’ interest is important and timely. To study the biological progress
on artificial gametes, we conducted a systematic literature review. This review
summarizes the findings of studies reporting on a priori defined starting-points
and end-points including gamete formation, fertilization, and the birth of off-
spring. To study the implications of clinical application of artificial gametes we
conducted another systematic review. This review summarizes reflections on the
implications of clinical application of artificial gametes, reported on by all stake-
holder groups (e.g., biologists, ethicists) and in all types of papers published in
peer-reviewed journals (e.g., editorials, opinion papers). To study patients’ inter-
ests, an anonymous survey questioning hypothetical treatment preference and
important treatment characterizes was send to all 921 couples confronted with
non-obstructive azoospermia and treated with TESE-ICSI in Dutch fertility clin-
ics in the past 5 years. The review including 70 biological studies identified nine
potential pathways to conceive offspring with the aid of artificial gametes. For
seven of them, the formation of artificial sperm and/or artificial oocytes resulted
in the birth of animal offspring. Animal offspring has even been born from arti-
ficial sperm from a female donor animal and fertilization has been achieved with
artificial oocytes from a male donor animal. To date, no study has reported the
birth of human offspring from artificial gametes. Nevertheless, the creation of
human sperm and/or human oocytes was reported using six pathways to create
artificial gametes. One of these pathways even resulted in fertilization. Human
artificial sperm has also been created from women, while the formation of
artificial oocytes from men has not been reported. Although these studies proof
that artificial gametes can be generated, efficacy and long-term safety has not
been unambiguously proven. The review including 84 papers on stakeholders
reflections, identified the following eight overall objectives to be safeguarded
during clinical application of artificial gametes: (i) timing the implementation of
new treatments correctly, (ii) meeting ‘plausible demands of patients’, (iii) im-
proving and safeguarding public health, (iv) promoting the progress of medical
science in the interest of future patients, (v) providing treatments that are mor-
ally acceptable for the general public, (vi) controlling medical practice, (vii) of-
fering treatments that allow acquisition of informed consent, and (viii) funding
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treatments fairly. The patient survey showed that the vast majority (88.5%) of
couples confronted with non-obstructive azoospermia would opt for an artifi-
cial gamete based treatment as either a first or a last resort option. The most
important treatment characteristics were safety for the child, pregnancy rates,
and treatments ability to permanently cure infertility. Other treatment charac-
teristics of influence are costs, burden, naturalness, advancedness of technology,
in vivo versus in vitro conception, and moral acceptability. Achieved biological
progress, ongoing preclinical research on effectiveness and safety, reflections on
potential implications and patients’ interest demonstrate the urgency of defining
minimal conditions for clinical application. Given the broad scope of the identi-
fied objectives to be safeguarded during clinical application of artificial gametes,
several (societal) stakeholders should be consulted during pre-implementation
processes to define the minimal criteria to be met prior to clinical application.
Keywords: artificial gametes, biology, ethics, patient perspectives

0-044 Human semen quality in the new millennium: prospective studies
of semen quality in Europe and other countries

N. Jorgensen'
'Copenhagen University Hospital Rigshospitalet, University Department of
Growth and Reproduction/GR-5064, Copenhagen, Denmark

The debate whether semen quality in general has decreased re-emerged in
1992 when a meta-analysis showed that semen quality had decreased by 50%
during a 50 years period. Several publications followed, and some detected
a temporal trend whereas other did not. The overall conclusion that semen
quality had declined is mainly based on retrospective, historic data, which
limits their significance, and the topic has been controversial. On this back-
ground standardised and coordinated studies of semen quality of young men
not selected due to fertility status and partners of pregnant women (i.e., fer-
tile men) have been undertaken in various countries. Some of the studies of
the young men, which have been ongoing since the late 1990s, have shown a
somewhat heterogeneous temporal pattern. A decrease or more than 20% in
total sperm counts and sperm concentration has been shown for Finnish men
between 1998 and 2006, and a decrease of approximately 15% has also been
indicated for young Spanish men during the recent decade whereas no chang-
es were observed between 2000 and 2010 for Swedish men. In contrast, an
increase in total sperm count and sperm concentration (approximately 14%
and 12%, respectively) among Danish men in the period 1996-2010 was
observed, however, still compatible with a pronounced reduction in both total
sperm counts and sperm concentration when compared to the early 1940s. A
French study corroborated the previously indicated decreasing trend among
French men. Several studies have shown that chances of conception increase
when sperm concentration increases towards 40—60 mill/mL and the number
of spermatozoa with normal morphology increases to 9-12%. According to
the current WHO guidelines a sample is classified as normal if the sperm
concentration is 15 million per mill or more, the number of morphologically
normal spermatozoa is 4% or more and more than 32% have good motil-
ity. There is little doubt that many men with semen parameters at that level
or lower may be infertile with a need of fertility treatment if they want to
reproduce. On the other hand, there is no guarantee that a man with better
semen quality, including higher sperm counts has normal fecundity (ability
to reproduce). A striking feature is the high frequency of young men with
poor semen quality in all examined countries. When interpreted against stud-
ies describing associations between pregnancy chances and sperm counts
and frequencies of morphologically normal spermatozoa it seems like only
approximately 25% of men have an optimal semen quality, that 20-30% may
be at risk of prolonged waiting time to pregnancy if they want to become
fathers, and another 10-15% may have so low sperm counts that they may
be at risk for need of fertility treatment. Humans are globally exposed to
many classes of chemicals with endocrine disrupting potential via a vari-
ety of mechanisms. Exposure during fetal life may compromise testicular
development, leading to reduced semen quality in adulthood, increased risk
of testicular cancer and potentially also reduced capacity for testosterone
production, besides an increased risk of being born with cryptorchidism and
hypospadias as described by the Testicular Dysgenesis Syndrome (TDS)
hypothesis. Since the first description of TDS hypothesis more and more
evidence has emerged to support this hypothesis. Adverse effects caused by
prenatal exposures do not exclude that exposures in adulthood may also alter
testicular function; however, less focus has been on this aspect. Similarly,
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limited attention has been on the effect of life-style factors. However, recent
publications have also indicated a possible contribution from such factors to
the impaired human testicular function.

Keywords: semen quality, general population, European countries
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0-045 Single step media

R. Sturmey
University of Hull, Centre for Cardiovascular and Metabolic Research, Hull,

United Kingdom

0-046 Sequential media

T. Pool!
!Fertility Center of San Antonio, Assisted Reproduction Technology Labora-
tory, San Antonio, TX, U.S.A.

Clinical embryologists currently enjoy a wide selection of commercially avail-
able components for the construction of their preferred culture system, to in-
clude embryo culture media. These media carry regulatory approval, both of the
products and of the manufacturing facilities, and the literature makes clear that
most, if not all, of these media can produce stellar clinical outcomes, at least
in the right hands. The ability to produce viable human blastocysts, ones that
implant at significantly higher rates than cleavage-stage embryos, is a crucial
adjunct, not only in the strategy of expanding single embryo transfer with ac-
companying high pregnancy rates, but also in the melding of ART with mo-
lecular diagnostics and in cryobiology. It was historically the use of sequential
culture systems that fostered blastocyst production and transfer in human ART
as earlier versions of monoculture, meaning those in use prior to the advent of
KSOMAA and its current derivatives, fell short in this respect. Without a doubt,
contemporary single-step media derived from KSOMAA, of which there are
several commercial variations, can generate viable human blastocysts at rates
equivalent to sequential pairs. But the question of “is one better than the other”
remains elusive for a number of reasons. First, it becomes clear that arguing
“is one better than two” seems absurd as one views the breadth of intermedi-
ary metabolism. Both are compromises that average across the requirements
of hundreds of pathways so that a more accurate question may be “which is
least harmful?”. Second, although there are many comparative studies in the
literature, a number are flawed by a failure to optimize both medium systems
so that managerial issues cloud results. Others present subpar clinical outcomes
that reduce the sensitivity of the study to discriminate between the variables
of medium composition/presentation. Still others are conducted over such an
extensive period of time that isolating even the laboratory contributions to out-
come is difficult. Lastly, we are debating a snapshot in time, one where we
culture embryos on a two-dimensional, polystyrene surface under conditions
developed originally for anchorage-dependent somatic cells. Will there be cul-
ture platforms of the future that reproduce, in a temporally correct fashion, the
unique chemical and physical environments of the infundibulum, ampulla and
endometrium, complete with nutrient gradients? Likely, yes and if so, it is cer-
tain that multiple media will best support such a culture system.
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0-047 Adolescent endometriosis

C. Chapron!, P. Santulli', L. Marcellin!, V. Gayet!, de D. Ziegler', B. Borghese!
!Université Paris Descartes Faculté de Médecine, Service de Gynecologie Ob-
stetrique Il et Médecine de la Reproduction Unite de Chirurgie, Paris, France

Endometriosis, histologically defined as functional endometrial glands and
stroma developing outside of the uterine cavity, is a common gynecologic dis-
order. Pathogenesis of endometriosis is enigmatic and remains controversial,
even if retrograde menstruation seems the most probable mechanism for the
development of the disease. There three types of endometriotic lesions: peri-
toneal superficial endometriosis (SUP); ovarian endometrioma (OMA); deep
infiltrating endometriosis. The economic burden of endometriosis is consider-
able notably because of repeated absenteeism from work, numerous medical
(hormonal and non hormonal) treatments, repetitive surgery and long delay in
diagnosis. If endometriosis is usually diagnosed in adults, the disease has its
roots in adolescence. Clinical questioning is simple, cost-effective and essen-
tial for the diagnosis of endometriosis. A link exists between certain perimen-
archial symptoms and the diagnosis of endometriosis, especially DIE. Markers
at adolescence associated with the development of endometriosis are the fol-
lowing: family history of endometriosis (especially in first-degree relatives);
severe primary dysmenorrhea; absenteeism from school during menses; dys-
menorrhea resistant to nonsteroidal anti-inflammatory drug treatment; noncon-
traceptive use of oral contraceptives to treat severe dysmenorrhea. Questioning
patients about their adolescent history can identify markers associated with en-
dometriosis. A better awareness of these markers could help in singling those
youngsters who are more prone to develop endometriosis. Today it can only be
speculated that a prompter and more thorough handling of severe dysmenor-
rhea could lead to an earlier diagnosis and a better management. Studies are
necessary to precise the relationship between endometriosis and oral contra-
ceptive use, to determine whether we will have to reconsider the management
of severe pelvic pain in adolescent and to be able to precise exactely when the
disease starts.

Keywords: endometriosis, adolescent, diagnosis, oral contraceptive pills

0-048 The need to have a laparoscopic diagnosis of endometriosis
before starting treatment

C.M. Becker'
!University of Oxford, Nuffield Department of Obstetrics and Gynaecology,
Oxford, United Kingdom

Endometriosis is a common disease, affecting women mostly during their re-
productive phase. The prevalence is estimated to range between 5—10%, howev-
er, due to the predominantly intra-abdominal presence of endometriotic lesions,
a lack of clinically robust biomarkers and imaging techniques it remains unclear
how common the disease really is. While adolescent girls typically present with
dysmenorrhea, older women often also suffer from non-cyclical pain, deep
dyspareunia, dyschezia and dysuria as well as fatigue. In addition, 30-50% of
women with endometriosis experience fertility problems. There is no place for
hormonal treatment in women trying to conceive naturally, however, it is one
of the options for women suffering predominantly from pain symptoms. Lapa-
roscopic identification, ideally coupled with the histological confirmation of
endometriotic lesions, is generally considered the diagnostic gold standard. In
the right clinical setting with sufficient surgical expertise this diagnostic proce-
dure is then combined with surgical excision and/or ablation of endometriotic
lesions. However, despite its wide use and years of experience since its intro-
duction into the clinic, laparoscopy, as any surgery, is an invasive procedure
associated with potential morbidity and, rarely, mortality. This lecture will dis-
cuss the potential pros and cons of empirical treatment, i.e., treatment without
a surgical diagnosis of endometriosis assuming the presence of endometriotic
disease. It will cover all aspects of diagnostic and therapeutic risks and aims to
making a recommendation based on the existing evidence.

Keywords: endometriosis, laparoscopy, diagnosis
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0-049 Normal telomere shortening and elongation

D. M. Baird'
!Cardiff University, Institute of Cancer and Genetics School of Medicine,
Cardiff Wales, United Kingdom

Telomeres cap the ends of eukaryotic chromosomes, preventing the recognition
and repair of the natural chromosomal terminus by the DNA damage response
apparatus. As a consequence of end-replication losses, telomeres shorten with
on-going cell division. Short telomeres can elicit a p53-dependent cell cycle
arrest, referred to as replicative senescence, that provides a stringent tumour
suppressive function. However, in the absence of a functional DNA damage
checkpoint response, on-going cell division results in continued telomere ero-
sion and ultimately the loss of the end-capping function. Telomeres can then
be subjected to DNA repair activities, resulting in telomere fusion, the forma-
tion of dicentric chromosomes and the initiation of cycles of anaphase-bridging,
breakage and fusion. The ensuing cellular crisis leads to a strong selection pres-
sure for the up-regulation of telomere maintenance mechanisms, principally
telomerase activity, which facilitates the escape from crisis. This process is con-
sidered a key mutational mechanism that drives genomic instability and clonal
evolution during malignant progression. Our approach has been to develop
high-resolution, single-molecule technologies, to study telomere length and fu-
sion in detail; these methods have provided a level of clarity that was hitherto
impossible to achieve in human cells. Our work has focused on understanding
the mechanisms underlying telomere dynamics and the fusion of short dysfunc-
tional telomeres in human cells. Importantly, this work has provided tools that
have allowed us to translate our understanding of telomere dynamics into clini-
cal situations resulting in the development of powerful prognostic markers that
are likely to have broad utility in both solid and haematological malignancies.
In addition to the role that telomeres play in replicative senescence and genomic
instability in somatic tissues, telomere maintenance is also required in the germ-
line to ensure that functional telomeres are passed between the generations.
Despite this requirement, we have documented telomeric deletion events in the
male germ-line that create extremely short telomeres. These events have the
potential to drive large-scale chromosomal mutation events in the male germ
line. Our work concerning telomere dynamics and dysfunction in replicative
senescence, tumour progression and in the male germ line will be presented.
Keywords: telomere, senescence, DNA repair

0-050 Telomeres and reproductive aging

D. Keefe!
'NYU Langone Medical Center, Ob/Gyn, New York, U.S.A.

Aneuploidy condemns a large proportion of human embryos to implantation
failure or miscarriage, and it underlies the aging effect on reproduction in
women. Why so many human oocytes and embryos succumb to aneuploidy
remains an enigma. Understanding how age increases non disjunction in oocytes
and pre implantation embryos is an urgent priority because women increas-
ingly delay childbearing. We have proposed a Telomere Theory of Reproductive
Aging. Unlike male germ cells, oocytes and early embryos lack appreciable lev-
els of telomerase activity. Moreover, late ovulating oocytes have traversed more
cell cycles during fetal oogenesis and spend longer time in the ovary, exposed
to the inevitable effects of reactive oxygen. We have tested this theory in mice
and women, and shown that telomere shortening in oocytes drives oocyte aging.
Experimental telomere shortening in mice, which in most strains have long
telomeres and only modest oocyte aging, recapitulates the reproductive aging
phenotype observed in women, including chromosome abnormalities, reduced
chiasma and synapsis, spindle abnormalities, pre implantation embryo arrest
and apoptosis. Telomere length in the polar body correlates highly with that in
the oocyte, so it provides an approach to assess telomere length in oocytes and
resulting embryos without perturbing them. Studies in women undergoing IVF
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show that short polar body telomeres are associated with embryo fragmenta-
tion, blastocyst aneuploidy, and failed IVF cycles. Telomere attrition in circu-
lating leukocytes also has been associated with aging, recurrent pregnancy loss
and aneuploid offspring. We employed a robust single cell gPCR based assay to
measure telomere length in polar bodies and gPCR to measure telomere length
in leukocytes from the same women. Telomere lengths in the female germ line
and somatic cells showed minimal correlation. Moreover, oocyte but not leu-
kocyte telomere length reflected ovarian function. Finally, experiments in mice
show that long term administration of a potent antioxidant and the SIRUIN
agonist resveratrol can mitigate the effects of reproductive aging and conserve
telomere reserve in the ovary.

SELECTED ORAL COMMUNICATIONS

SESSION 15: NURSING INTERVENTIONS IN CLINICAL PRACTICE

Monday 15 June 2015 14:00-15:00

0-051 Training of assisted reproduction nurses in 3D folliculometry and
individualized learning

A. Rodriguez', R. Vassena!, A. Blazquez', J. J. Guillén', S. Franci', O. Coll',
V. Vernaeve!
Clinica EUGIN, Barcelona, Spain

Study question: Can nurses with no previous experience in transvaginal ul-
trasound learn to perform folliculometry with 3D transvaginal ultrasound
(3DTVUS) during ovarian stimulation cycles (OSC) in assisted reproductive
techniques (ART)?

Summary answer: Nurses with no previous experience in transvaginal ultra-
sound can learn 3D folliculometry during OSC, and they achieve competence
within a reasonable timeframe.

What is known already: 3D folliculometry has been shown to be more accurate
than conventional 2D ultrasound, producing less intra- and inter-observer vari-
ability. Qualified paramedical personnel such as nurses could play an important
role in ART by performing specialized technical acts. As LC-CUSUM has been
already applied to evaluate learning procedures in folliculometry during OSC
in ART physicians, we applied this statistical methodology to nurses, in order to
perform tailored training and assess their learning curve in 3D folliculometry.
Study design, size, duration: Prospective study including 8 nurses with more
than 2 years experience in ART, carried out between February and September
2014. Study duration was determined by the scan number necessary to achieve
competence by each nurse as assessed by LC-CUSUM curves. Fifteen gyne-
cologists participated in the study as experts.

Participants/materials, setting, methods: 3DTVUS scans were performed in oo-
cyte donors from the 8th day of OSC by the expert and the nurse. LC-CUSUM
curves were used to assess learning. Success of each nurse measurement was
defined as a deviation from the expert’s of <3 follicles 210 mm and <2 follicles
214 mm measured with 3DTUVS.

Main results and the role of chance: Six of the eight nurses achieved
competence in 3DTVUS folliculometry after 68, 106, 141, 153, 185 and
194 ovarian scans, respectively. Two of them did not achieve competence after
200 scans. Customized individual training is being offered outside the study
to these two trainees in order to improve their learning and achieve com-
petence. There was significant variability in the number of scans needed to
achieve competence by the nurses; however, they were all within a reasonable
timeframe. Scans were performed in oocyte donors, a relatively homogeneous
population, thus eliminating the possibility of subject characteristics to influ-
ence the learning curve.

Limitations, reason for caution: This study cannot evaluate whether interrupt-
ing the training will result in longer learning curves, therefore, the results apply
only to centers with high patients flow and continuous learning options. LC-
CUSUM is an individualized approach to training; the curve must be monitored
closely due to the variability in number of scans needed to achieve competence.
Wider implications of the findings: Easiness in achieving competence in
3DTVUS folicullometry in nurses, as shown by this study, may play an im-
portant role in standardizing performance in ART units not only in physicians
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but also in nurses. No previous experience in ultrasound scanning is needed to
become proficient in 3D folliculometry, making 3DTVUS a promising tool to
improve the professional reach of nurses with beneficial implications for both
the personnel and the ART center.

Study funding/competing interest(s): Funding by hospital/clinic(s).

Trial registration number: NA.

Keywords: 3D ultrasound, nurses training, folliculometry

0-052 Hospitalisation for ovarian hyperstimulation syndrome:
prevalence and risk factors in a monocentric cohort study

A. Beltran Anzola!, A. Amar-Hoffet', D. Montjean', V. Lubin', C. Geoffroy-
Siraudin', P. Boyer', M. Gervoise-Boyer'

'Hopital Saint Joseph, Service de Medecine et de Biologie de la Reproduction,
Marseille, France

Study question: How important is the prevalence and risk factors of hospitali-
sation for ovarian hyperstimulation syndrome (OHSS) in women undergoing
induction of ovulation for in vitro fertilization in an IVF centre?

Summary answer: Results showed a low prevalence (17/867 patients) of
hospitalization for OHSS with a short mean duration 4.75 £ 3.10 in patients
undergoing induction of ovulation for in vitro fertilization. All cases with hospi-
talization, moderate capillary leak syndrome, ascites with or without hydrotho-
rax were recorded. Neither hepatic, cardiac or thrombosis complications were
observed.

‘What is known already: OHSS is a complication of hormonal IVF treatment,
two clinical entities are known, early and late OHSS. Early OHSS that is the
most iatrogenic can be predicted based on patient risk factors (e.g., polycystic
ovary syndrome) and adapted ovulation stimulation or delayed transfers can be
proposed to these patients. Late OHSS occurs after embryonic implantation
and is prevented by single embryo transfer. Despite the precaution taken, severe
OHSS cases were recorded.

Study design, size, duration: It was a 2-year observational study including
867 patients who benefited IVF treatment in a French Center. Cycles with hos-
pitalization (n = 17) for OHSS were included in the “cases group” and were
compared with cycles without hospitalization (n = 1082) based on following
criteria: E2 > 900 pg/mL and number of oocyte at pick up >4.
Participants/materials, setting, methods: Database was obtained using medi-
cal records. Each patient was monitored at least 5 weeks after treatment, and
longer when pregnancy occurred. Descriptive analysis of the population was
performed and Khi2, fisher-exact-test or student-test analysis used to compare
hospitalized for OHSS and non hospitalized cases.

Main results and the role of chance: There were 1099 cycles with ovarian
follicles pick up, 17 patients (1.54%) were hospitalised for OHSS. These pa-
tients were younger (p = 0.017) and displayed more dysovulation (p = 0.015)
than others. They have more frequently received a recombinant FSH than
urinary FSH (p = 0.010). Number of oocytes were significantly more im-
portant in hospitalised cases (p < 0.001). There is no agonist short protocol
in the cases group, neither statistical difference using long agonist protocol.
The mean number of transferred embryo is less important in cases group
(p <0.001). Pregnancy rate per transfer was not significantly different. All pa-
tients hospitalized presented pain and ascites. Four of them were hospitalised
for pleural effusion. Risk factors of OHSS were identified for three patients;
one for previous uncontrolled response, and the others for polycystic ovary
syndrome.

Limitations, reason for caution: The risk factors of OHSS in women un-
dergoing induction of ovulation for IVF are consistent with literature, but a
multicentric study is required to confirm the role of urinary FSH in limiting
hospitalization. Increasing number of participant would allow evaluating the
implication of body mass index in OHSS severity.

Wider implications of the findings: For patient with risk factors, we propose
short ovarian stimulation protocols, single embryo transfer or postponed trans-
fer to limit hospitalisation. The development of vitrification had a key role to
play in the management of patients at risk of OHSS either by embryo freezing
or by oocyte vitrification. The next step is to define the best strategy: oocyte or
embryo preservation.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Hopital
Saint Joseph.

Trial registration number: NA.

Keywords: hospitalisation, OHSS, IVEF, risk factors

0-053 Fertility awareness in the Flemish population: optimism can be
disadvantageous

L. Delbaere!, T. Vanderplancke', A. Bogaerts?, V. Provoost’, P. De Sutter?,
T. Tyden®

Wives University College, Nursing/Midwifery, Kortrjik, Belgium
*KHLim University College, Nursing/Midwifery, Hasselt, Belgium
3Ghent University, BioEthics, Ghent, Belgium

4Ghent University, Obstetrics, Ghent, Belgium

SUppsala University, Public Health, Uppsala, Sweden

Study question: Do Flemish adolescents, students and people of reproduc-
tive age have sufficient fertility-related knowledge in order to make informed
decisions?

Summary answer: There is a lack of fertility-related knowledge within the
Flemish population. Adolescents, students and people of reproductive age over-
estimate both their fertility and the efficacy of assisted reproduction.

‘What is known already: Similar studies have been performed in student-popu-
lations. Our results confirm earlier findings. Our study is the first in the Flemish
(Belgian) population and the first study including results of adolescents and
people of reproductive age.

Study design, size, duration: This study has a cross-sectional design. We in-
cluded 989 adolescents (mean age 15 years), 348 students (mean age 23 years)
and 374 persons of reproductive age (mean age 35 years, range 25-45 years).
Participants/materials, setting, methods: Adolescents were recruited at
school (different education types). Students were recruited at their Universi-
ty College or at their University. People of reproductive age were randomly
addressed in hospitals, sports facilities, play courts and shops. The Swedish
Fertility Awareness Questionnaire (Lampic, 2006) was translated and adapted
according to the study group.

Main results and the role of chance: The majority of Flemish adolescents,
students and people of reproductive age believe that female fertility starts to
decline after the age of 35 years. More than 50% of Flemish adolescents believe
that there is a marked decrease in female fertility after age 50. Thirty-five per-
cent of Flemish students believe there is a marked decrease in female fertility at
age 40-44, 12% think there is a marked decrease at age 45-49 and 20% think
there is only a marked decrease after the age of 50. Similar results are found
in people of reproductive age. The majority of the Flemish population believes
that there is a 40-100% chance to become pregnant in one ART-cycle.
Limitations, reason for caution: Schools were randomly selected, but partici-
pating schools were located in only two (out of five) provinces of Flanders. The
difficulty-level of the questionnaire was possibly too high for the adolescents.
Wider implications of the findings: These results indicate that more education
is needed in fertility-related factors. Increased knowledge is desired in order to
allow informed decisions in family planning. Lack of knowledge may contrib-
ute to the tendency to postpone parenthood in Western countries.

Study funding/competing interest(s): Funding by national/international
organization(s) — Praktijkgericht Wetenschappelijk Onderzoek (PWO).

Trial registration number: NA.

Keywords: fertility awareness, knowledge, maternal age

0-054 Nursing use of failure mode and effects analysis (FMEA) to
review incident reports in an infertility clinic

G. De Franco', T. Skuza'
'Mount Sinai Hospital, CFRH, Toronto, Canada

Study question: The objective of the study is to review and analyze, using
FMEA, all incident reports submitted to the hospital safety reporting database
primarily focusing on ART lab /nursing communication.

Summary answer: Thirty-three percent of the incident reports were related to
failure in communication between nursing and laboratory staff. Eight percent
of the incidents were classified as severe; however, the majority were classified
as mild.

What is known already: Communication is key to the delivery of safe, quality
care in a medical setting. The complexity of a IVF clinic together with its rapidly
changing technology, can complicate the exchange of information among differ-
ent care providers. FMEA is a risk assessment tool designed to identify failure
that may occur in a process in order to understand how and why mistakes happen.
Study design, size, duration: Review of incidents reports submitted between
December 2013 and November 2014. Seventy-three incident reports filed.
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Participants/materials, setting, methods: Members of the clinic report inci-
dents that may compromise care. This could include any deviation from proto-
cols, documentation, and transcription errors. All reports submitted to the safety
reporting database between December 2013 and November 2014 were divided
between those pertaining to ART lab and nursing communication and all others.
Main results and the role of chance: Seventy-three incidents were submitted
in the period of December 2013 and November 2014. Twenty four (24) of the re-
ports (33%) were related to communication between nursing and ART lab. These
reports were classified according to FMEA. They were divided into 3 categories:
minor, moderate, and severe. Fifteen (63%) were minor, two (8%) were severe
and the remaining seven were moderate (29%). The majority of the incidents cov-
ered issues such as consents, transcription errors, physicians orders and documen-
tation. None of these incidents caused harm to the patient. Chance is not a factor.
Limitations, reason for caution: There is no bias or confounding factors in
this study.

Wider implications of the findings: The findings of this study are in line with
other studies about communication and its complexity in healthcare. By im-
proving communication many of these errors could be eliminated. The stream-
lining of paperwork and obtaining an electronic medical records (EMR) could
also reduce communication errors.

Study funding/competing interest(s): Funding by hospital/clinic(s) — None.
Trial registration number: NA.

Keywords: nursing, communication, ART lab, quality
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0-055 The beneficial effect of autologous endometrial cells in an in vitro
coculture system on human early embryo development: a randomized
study

C. Le Saint', M. P. Lachambre', C. Lévesque', S. Phillips?, B. Couturier?,
F. Bissonnette?, J. N. Gouze?®, S. Hamamah*, 1. J. Kadoch®

Clinique Ovo, Ovo R&D, Montréal, Canada

2Clinigue Ovo, Ovo Fertilité, Montréal, Canada

3Genbiotech, Sophia Antipolis, France

*CHRU Montpellier Hopital Arnaud de Villeneuve, ART-PGD, Montpellier,
France

3Clinique Ovo, Ovo Fertilité/R&D, Montréal, Canada

Study question: What is the influence of autologous endometrial cells in a co-
culture system on blastocyst rate at day 5/6 (D5/6) compared with conventional
culture medium in in vitro fertilization (IVF).

Summary answer: Autologous endometrial cells in an in vitro coculture sys-
tem significantly improved the available blastocysts (D5/6) for single fresh
embryo transfer and cryopreservation compared with conventional extended
culture medium.

What is known already: /n vitro culture conditions, including culture medium
affect early embryo quality. For mimicking the microenvironment of early
embryo development under IVF conditions, autologous endometrial coculture
(ECC) system using the patient’s own endometrial cells (EC) has been reported.
Study design, size, duration: This interventional, monocentric, randomized,
double-blind controlled trial was conducted at our clinic in Canada, from April
2013 to November 2014 and is still ongoing. Forty-four IVF couples were en-
rolled into one of two embryo culture systems: conventional culture medium
(26 controls) or on a coculture system of EC (18 coculture).
Participants/materials, setting, methods: For each patient, an endometrial
biopsy was performed during luteal phase of the cycle prior to IVE For the
coculture group, EC were isolated from biopsies and grown on the day after
ovulation triggering. At day 2, top quality embryos were placed either on ECC
or in conventional culture medium.

Main results and the role of chance: At day 2, a total 193 and 108 top qual-
ity embryos were compared between control and coculture (mean + SD per
patient 7.4 + 3.7 and 6.0 + 2.2 respectively). At days 5 or 6, the blastulation rate
was 34.7% (67/193) versus 60.2% (65/108) in the control and coculture groups
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respectively (P =0.00002). Consequently, the proportion of useful blastocysts
(for fresh replacement or cryopreservation) in the coculture group was signifi-
cantly higher (25.5 %) compared to the control group.

Limitations, reason for caution: The cohort size is low and the study is still
ongoing at our institution.

Wider implications of the findings: The data revealed that a coculture system
on endometrial cells improves the percentage of blastocysts for fresh transfer or
cryopreservation compared with conventional culture medium. The coculture
system of endometrial cells could potentially lead to a reduction of IVF cycles
by increasing the cumulative implantation and clinical pregnancy rates. This
hypothesis remains to be demonstrated by further analysis.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Genbiotech supplied the ECC freezing/culture kits free of
charge. There were no conflicts of interests to be declared.

Trial registration number: ClinicalTrials.gov ID: NCTO1886118.
Keywords: autologous coculture, endometrial cells, in vitro fertilization,
embryo quality, blastocyst

0-056 Single step versus sequential culture medium: effects on embryo
development, genetic and clinical outcomes

C. Scarica', F. M. Ubaldi', G. Orlando', L. Dovere', R. Maggiulli', M. Stoppa',
E. Ievoli!, A. Capalbo', L. Rienzi'
'Genera c/o Clinica Valle Giulia, Gynaecology, Roma, Italy

Study question: What is the impact of performing embryo culture in sequential
or single step culture medium on embryo development, genetic and clinical
outcomes?

Summary answer: Single medium culture system has a positive effect on
embryo development. In particular, embryos cultured in this system show an
increased blastocyst developmental rate as compared to embryos cultured in
sequential media. No significant differences were found in aneuploidy rate and
clinical outcomes between the two groups.

What is known already: The embryo culture has an important role to deter-
mine IVF success. Two approaches have been proposed. The first, defined “back
to nature” is based on sequential culture media, which mimic in vivo conditions.
The second, defined “let the embryo choose” is based on a single medium,
which contains all the components needed during embryo development. No
clear evidences are available to understand which is the most efficient approach.
Study design, size, duration: Prospective randomized cohort study conducted
from September 2013 to September 2014. Patients were randomly assigned to
Group A (embryo cultured in sequential medium; SAGE, USA), or Group B
(single step medium without refresh on day 3; IrvineScientific, USA). Blas-
tocyst formation rate, aneuploidy rate and clinical outcomes were compared
between the two groups

Participants/materials, setting, methods: A total of 3.652 embryos were
cultured either in a bench-top incubator (MINC, Cook, USA) or in the Em-
bryoscope (Unisense, Denmark). 1.617 reached blastocyst stage, among which
1.007 blastocysts underwent also comprehensive aneuploidy screening on
trophectoderm biopsy. Logistic regression analysis was used to control for con-
founding factors.

Main results and the role of chance: Blastocyst developmental rate was 43.0%
(766/1782) for group A, and 45,4% (877/1930) for group B (p < 0.05). Lo-
gistic regression analysis adjusted for female age, sperm quality, stimulation
protocol, incubator type, aneuploidy rate and clinical outcomes confirmed
this association (OR = 0.86, 95% CI = 0.74-0.98). Blastocyst formation rate
was significantly different according to the incubator type, 48,2% (519/1077)
and 42.6%(1098/2575) for embryoscope and bench-top incubator respectively
(OR1.36,95% CI=1.17-1.57; p < 0.001). Aneuploidy rate was similar between
the two groups after adjustment for female age (58.6% and 61.8% for group A
and B, respectively P = NS). Biochemical (group A = 3.3% and group B = 6.6%,
OR = 0.59, p = NS), miscarriage (group A = 8.0% and group B =7.0%,
OR = 0.89, p = NS) and ongoing implantation rates (group A = 46.4% and
group B=42.2%, OR = 1.15, p = NS) were comparable between the two groups.
Limitations, reason for caution: Clinical outcomes analysis should be ex-
tended to cumulative live birth rate, including all the thawed embryo trans-
fers of the involved patients, to have more evidences about the culture systems
efficiency. From this study design it cannot be excluded that the advantages
observed in the use of single media system is also due to the reduced manipula-
tion of embryos.

20z 1Mdy g1 uo1senb Aq £6G/+9/11/1 |ddns/og/a01e/daiwny/woo dno-olwapeose//:sdiy woly papeojumoq



ABSTRACTS OF THE 315" ANNUAL MEETING OF ESHRE | LISBON, PORTUGAL - 14 to 17 June, 2015

Wider implications of the findings: Optimal in vitro conditions to support blas-
tocyst development is crucial in the modern embryology. Most of the new ap-
proaches for embryo selection and evaluation require extending the culture to
blastocyst stage. The possibility to increase the relative blastocyst formation rate
up to 20% by adjusting some simply laboratory protocols, excluding any negative
effect on clinical outcomes, is crucial to continue the progression of embryology.
Study funding/competing interest(s): Funding by hospital/clinic(s) — None.
Trial registration number: NA.

Keywords: embryo culture, human embryo development, single medium, se-
quential medium, clinical outcomes

0-057 Effect of oxygen tension on embryo development and live birth
in clinical in vitro fertilization (IVF) — the reproductive medicine network
physiologic oxygen (PhOx) study

C. Coutifaris', J. Nulsen?, M. Cedars’, E. Eisenberg’, H. Zhang®

YUniversity of Pennsylvania, Division of Reproductive Endocrinology and
Infertility, Philadelphia Pennsylvania, U.S.A.

2University of Connecticut, Division of Reproductive Endocrinology and
Infertility, Hartford Connecticut, U.S.A.

3University of California San Francisco, Division of Reproductive Endocrinol-
ogy and Infertility, San Francisco California, U.S.A.

“National Institute of Child Health and Human Development, Fertility and
Infertility Branch, Bethesda Maryland, U.S.A.

*Yale University, Center for Biostatistics in Medicine, New Haven Connecti-
cut, US.A.

Study question: Does a more physiologic oxygen tension (5% pO,) improve
live birth and embryo development rates in clinical IVF?

Summary answer: In fresh IVF cycles, in spite of an increase in implantation
rate with the use of 5% pO,, there is no difference in live birth rates between
5% and 20% pO,. However, culture in 5% pO, results in significantly increased
numbers of blastocysts available for transfer and cryopreservation.

What is known already: Embryos in vivo are exposed to substantially lower
partial oxygen tension than in air. Elevated pO, increases free radicals leading
to DNA damage and even short term oxidative stress is detrimental to gametes
and embryos. In animal studies a 5% pO, is preferable, but human studies have
been more difficult to interpret either showing improvement in development
and/or live birth in good prognosis patients or demonstrating no significant
benefit.

Study design, size, duration: Prospective, randomized, multicenter, double
blind clinical trial evaluating the use of 5% vs. 20% pO, for the culture of
human embryos. Primary outcome: Live birth. Secondary outcomes: Embryo
development and utilization rates, implantation rate, pregnancy loss rate.
Participants/materials, setting, methods: 840 couples undergoing their first
or second fresh, autologous IVF cycle with female partner <42 years of age.
Sample size calculated to detect a 10% absolute difference in live birth rate
between 5% and 20% pO, with 80% power and a 2-sided Type I error of 5%.
Main results and the role of chance: “There was no significant difference
between live birth rates following embryo culture in 5% vs. 20% pO, (40.4%
vs. 38.3%; p = 0.551). However, culture in 5% pO, resulted in a lower rate of
day 3 and a higher rate of day 5/6 transfers (p = 0.004), a higher implantation
rate regardless of day of transfer (32.4% vs. 27.7%; p = 0.044) and a higher
blastocyst utilization rate (20.2% vs. 14.8%; p < 0.001) and frozen blastocyst
per retrieved egg rate (7.7% vs. 5.7%; p < 0.001). There were no differences in
pregnancy loss rates, neonatal birth weights or the incidence of low birth weight
between the two groups. Although singletons in both groups delivered at or
close to term (38.4 + 2.2 vs. 39 £ 1.5 weeks), this difference favored embryos
cultured in 5% pO, (p = 0.045).

Limitations, reason for caution: This study was powered to evaluate overall
differences in live birth rates between 5% vs. 20% pO,. No conclusions can be
drawn as to whether there may be subgroups of couples whose delivery rate
following IVF may benefit from a reduced pO,. Nevertheless, the statistically
significant results presented are intriguing.

Wider implications of the findings: Although live birth rates per embryo
transfer procedure for embryos cultured in 5% vs. 20% pO, do not differ, the
highly significant improvement in embryonic development and the increased
number of generated and cryopreserved blastocysts support the conclusion that
the more physiologic 5% pO, is the preferred oxygen tension for the culture of
human embryos in clinical IVF at the present time.

Study funding/competing interest(s): Funding by national/international
organization(s). Eunice Shriver National Institute of Child Health and Human
Development, National Institutes of Health, Bethesda, Maryland, USA

Trial registration number: NCT01010386.

Keywords: IVF, oxygen tension, embryo development

0-058 Should we consider Day-2 embryo quality before Day-5 transfer
when blastocysts reach a similar good quality?

C. Herbemont', N. Sermondade’, C. Sonigo?, J. Boujenah?, 1. Cedrin-
Durnerin?, J. N. Hugues?, C. Poncelet’, M. Grynberg?, C. Sifer

'Hopital Jean Verdier, Histologie-Embryologie-Cytogénétique, Bondy, France
*Hépital Jean Verdier, Médecine de la Reproduction, Bondy, France

3Hopital Jean Verdier, Gynécologie-Obstétrique-Médecine de la Reproduction,
Bondy, France

Study question: Does Day-2 embryo morphology have an impact on the out-
come of good-quality blastocysts transfers (BT)?

Summary answer: The present investigation failed to find any significant dif-
ference in the clinical pregnancy rates (CPR) between the transfers of good-
quality blastocysts derived either from good or poor-quality embryos on Day-2.
What is known already: Recently, extended culture strategy has considerably
spread, as a consequence of advances in culture media. BT improves implanta-
tion rates, as a result of the synchronization between embryonic stage and en-
dometrial receptivity, and the possibility to improve embryo selection. Actually,
the efficiency of this strategy has been demonstrated in good prognosis popula-
tion. However, nothing is known upon the impact of Day-2 embryo morphology
on the outcome of BT having equivalent good quality.

Study design, size, duration: We retrospectively analyzed 124 BTs performed
on Day-5 between January 2012 and September 2014. Inclusion criteria were:
(i) female age <37 years; (ii) IVE/ICSI rank <2; (iii) transferred blastocyst qual-
ity: blastocoele B3/4, inner cell mass A/B, trophectoderm A/B, according to
Gardner and Schoolcraft classification; (iv) known implantation data.
Participants/materials, setting, methods: Embryo quality on Day-2 was re-
ported and sorted into «good» or «poor» quality for each transferred blastocyst.
Day-2 good-quality embryos were defined by the presence of 3—5 adequately-
sized blastomeres and <20% fragmentation with no multinucleation. CPR were
compared between groups of transferred blastocyst(s) derived from “good” or
“poor Day-2 quality” embryo(s).

Main results and the role of chance: Patients’ characteristics were similar be-
tween the «good» and «poor Day 2 quality» groups. Overall, women’s mean age
was 30.3 + 4.1 and 30.2 + 4.2 years, respectively. In addition, in both groups,
mean attempt rank was 1.2, and an average of 1.1 blastocyst was transferred.
Finally, in group «good Day-2 quality», 51 clinical pregnancies were obtained
following 99 BTs (51.5%), whereas 12 clinical pregnancies out of 25 transfers
(48.0%) were reported in the «poor Day-2 quality» group. The difference be-
tween those two rates was not significant.

Limitations, reason for caution: The main weakness of this work is the low
number of analyzed cycles. A further prospective randomized study enrolling a
larger number of patients is required to confirm these present data. Moreover,
the analysis of live birth rates among both groups would be relevant.

Wider implications of the findings: Taking those results into account, good
quality blastocyst transfer should be performed irrespective of embryo quality on
Day-2, since it may not compromise success rates in our good prognosis population.
Study funding/competing interest(s): Funding by University(ies), Funding by
hospital/clinic(s) — Jean Verdier University Hospital.

Trial registration number: NA.

Keywords: good quality blastocyst, blastocyst transfer, Day-2 embryo quality
interest

0-059 Comparison of development and ploidy status obtained in 127
sibling embryos, cultured in one-step or two-step medium with time-lapse
technology in preimplantation genetic screening cycles

M. G. Minasi', S. Bono?, V. Casciani', T. Riccio', M. Mariano?, F. Scarselli',
M. Barberi!, V. Zazzaro!, E. Tovine!, M. T. Varricchio!, F. Fiorentino?, E. Greco'
'Reproductive Medicine, European Hospital, Rome, Italy

*Molecular Genetics Laboratory, Genoma Group, Rome, Italy

Study question: The aim of this study was to evaluate possible differences
among blastocyst formation rate, ploidy status and time-lapse morphokinetics
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in 127 sibling embryos, cultured in one-step or two-step media from the same
brand, in Preimplantation Genetic Screening (PGS) cycles performed with
trophectoderm biopsy and array comparative genomic hybridization (aCGH).
Summary answer: A statistically higher percentage of blastocyst was obtained
and biopsied in one-step compared to two-step medium. In addition, the blasto-
cysts started to blastulate faster in one-step than in two-step medium. However,
the percentage of euploid blastocysts was comparable in the two groups.

What is known already: Some reports showed that the choice of culture me-
dium could have a significant effect on early embryonic and fetal development.
The choice of the best culture medium is still controversial. Different culture
media can lead to morphologically identical blastocysts, suggesting that preim-
plantation embryos have high capability to adapt to different culture conditions.
To date, most studies comparing different media have not considered their im-
pact on ploidy status of the derived blastocysts.

Study design, size, duration: The development of 127 sibling embryos, ob-
tained in 16 PGS cycles performed from November to December 2014 with
trophectoderm biopsy and aCGH, were analyzed. Mean female age was
36.1 + 4.46 years old. All embryos were cultured in a time-lapse incubator, al-
lowing the morphokinetic parameters to be analyzed.

Participants/materials, setting, methods: The oocytes from each patient were
randomly incubated in 1:1 ratio in one-step or two-step media (SAGE, ORIGIO,
USA). After denudation, all mature oocytes were injected and cultured until the
blastocyst stage, maintaining the same culture medium. The obtained blasto-
cysts were biopsied and vitrified waiting for the genetic analysis.

Main results and the role of chance: In both group, 85 oocytes were injected,
obtaining equivalent fertilization rates of 77.6% (N = 66) and of 82.4% (N =70)
in one-step versus two-step medium, respectively (NS). The embryos obtained
on day-3 were 63/66 = 95.5% and 64/70 = 91.4% in one-step and two-step me-
dium, respectively (NS). The number of blastocysts obtained was higher in one-
step (73.0%, N =46) compared to two-step medium (50.0%, N=32; p =0.0106).
Forty and twenty-five of them were biopsied in one-step and in two-step groups,
respectively. The percentages of euploid blastocysts were 40.0% (N = 16) in
one-step and 52.0% (N = 13) in two-step groups (NS). All the morphokinetic
parameters were analyzed: the only significant difference observed between the
two groups was the starting blastulation time, being faster in one-step compared
to two-step medium (107.42 + 11.55 vs. 100.74 £ 9.46 h, p <0.01).
Limitations, reason for caution: There is still a considerable disagreement
regarding which morphokinetic parameters are useful to predict blastocyst for-
mation, implantation potential and ploidy status of the embryos. More data,
including clinical pregnancy, implantation and take home baby rates, are neces-
sary, in order to choose the best culture conditions.

Wider implications of the findings: Although it seems that employing single-
step medium can lead to a higher number of blastocysts available for genetic
analysis and cryopreservation, the final percentage of euploid transferable ones
is comparable to that obtained with sequential-medium. It remains to be es-
tablished whether faster and more numerous blastocysts will lead to improved
clinical outcomes, especially in some categories of patients that usually have a
high cycle cancellation rate, as poor responders or severe male infertility.
Study funding/competing interest(s): Funding by hospital/clinic(s) — No spe-
cific funding was obtained for this study. None of the authors have any compet-
ing interests to declare.

Trial registration number: NA.

Keywords: embryo culture, culture media, blastocyst formation rate, time-
lapse technology, blastocyst biopsy
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0-060 Diabetes mellitus (DM) during pregnancy is associated with
maternal hyperandrogenism and elevated anti-Miillerian hormone
(AMH) levels in the female offspring

C. Villarroel', P. Lopez?, A. Salinas', G. Rencoret?, P. Kohen', E. Codner!
"Universidad de Chile, IDIMI, Santiago, Chile
*Hospital Clinico San Borja Arriardn, Servicio de Salud Centro, Santiago, Chile
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Study question: Is DM associated with maternal hyperandrogenism during
pregnancy and elevated AMH levels in the female offspring?

Summary answer: Hyperandrogenism is observed in pregnant women with
DM during the 2nd trimester and at time of delivery (TOD), which is asso-
ciated with higher insulin levels. Daughters of women with DM have higher
AMH levels suggesting that DM during pregnancy affects ovarian function of
the offspring.

What is known already: Non-pregnant women with DM have higher androgen
levels compared to healthy women, but it is not known whether hyperandrogen-
ism is observed during pregnancy in diabetic women and the effect of maternal
DM on the ovarian function of the female offspring

Study design, size, duration: Prospective study of pregnant women with Type
2 DM (mT2D, n = 20), Gestational Diabetes (mGD, n = 27) and control (mC,
n = 22) carrying a female fetus. Assessment of the ovarian function of daugh-
ters of women with mT2D (dT2D, n = 20), mGD (dGD, n = 27), and mC (dC,
N=22).

Participants/materials, setting, methods: Blood sample of the mother was
obtained: 24-28 weeks, 32-34 weeks and at TOD. A venous blood cord sam-
ple (VBCS) of the offspring was obtained at TOD. Androgens, insulin, IGF-1
HbAIc, and AMH levels were measured. Data analysis: ANOVA and Dunnett
post test and Pearson’s 7 correlation coefficient.

Main results and the role of chance: mT2DM and mGDM group had high-
er testosterone and insulin levels than mC at 32-34 weeks (1.0 + 0.1 ng/ml;
0.7 £ 0.1 ng/m vs. 0.5 £ 0.1, P < 0.001; 28.4 = 7.1 uUi/ml; 17.2 + 4.4 uUi/
ml vs. 9.5 = 1.1 ng/ml; P = 0.03, respectively) and at TOD (1.1 + 0.1 ng/ml;
0.8 0.1 ng/ml vs. 0.7+ 0.1 ng/ml; P=0.001; 18.5 £2.6 ng/ml; 13.9 £ 2.3 ng/m
vs. 10.2 = 1.5 ng/ml; P = 0.04, respectively). Maternal T levels had a pos-
itive correlation with insulin (» = 0.2; P = 0.04) and IGF-1 levels (» = 0.3;
P =0.01). dT2DM and dGDM had higher AMH levels than dC (2.5 + 0.7 ng/
ml; 2.2 £ 0.9 ng/ml vs. 0.6 + 0.3 ng/ml; P = 0.04.

Limitations, reason for caution: The size of our study may have limited the
power of the study to detect an association of metabolic control with testoster-
one levels in pregnant women with DM.

Wider implications of the findings: This is the first study that shows that hy-
perandrogenism is observed in pregnant women with T2DM and GDM during
the 2nd half of pregnancy. Diabetic environment during pregnancy affects the
ovarian function of the female offspring at TOD, as shown by elevated AMH
levels in these newborns. Long term follow up of the offspring is needed to
evaluate their predisposition to develop Polycystic Ovary Syndrome is needed.
Study funding/competing interest(s): Funding by University(ies) — FOND-
ECYT grant No 11121460 to Claudio Villarroel.

Trial registration number: None.

Keywords: diabetes mellitus, fetal programming, ovarian function of the
offspring, hyperandrogenism, anti-Miillerian hormone

0-061 The influence of in vivo exposure to nonylphenol ethoxylate
10 (NP-10) on the ovarian reserve

Y. Shufaro!, A. Saada?, B. Tsuberi’, M. Simeonov', C. Belaiche?, A. Kogot-
Levin?, T. Shochat!, B. Fisch!, R. Abir!

'Beilinson Hospital Rabin Medical Center, Sackler Faculty of Medicine, Tel
Aviv University, Infertility and IVF Unit, Helen Schneider Hospital for Women,
Petach Tikvah, Israel

*Hadassah-Hebrew University Medical Center, Department of Genetic and
Metabolic Diseases, Jerusalem, Israel

3Hadassah-Hebrew University Medical Center, Transgenic Mice Unit,
Jerusalem, Israel

Study question: To determine the effect of environmental exposure to nonyl-
phenol ethoxylate 10 (NP10, Tergitol), a non-ionic detergent, on the ovarian
reserve in a controlled mouse model.

Summary answer: Exposure to NP-10 in the drinking water delayed the ex-
pected age-related decline in the ovarian response to gonadotropins, most prob-
ably by inhibiting primordial follicle recruitment.

What is known already: NP-10 is a common non-ionic detergent and is a
wide spread environmental polluent. It penetrates the cellular and mitochon-
drial membranes and was recently shown in vitro to inhibit respiratory chain
complex I activity. Its impact on the ovarian reserve is unknown.

Study design, size, duration: Female CB[F, mice were maintained in a
plastic free environment from 3 to 7 weeks. They drank HPLC grade water
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supplemented with 4 pmol/L NP-10. Controls drank HPLC water. Untreated
control groups were 3-weeks and 7-weeks old mice. At the endpoint they were
stimulated, mated and embryos were in vitro cultured.

Participants/materials, setting, methods: Identically treated mice were sac-
rificed without ovarian stimulation. Their ovaries were examined for follicular
population composition, apoptosis and proliferation. The enzymatic activities
of respiratory chain complexes I and IV (cytochrome ¢ oxidase) and citrate
synthase (control enzyme) and reactive oxygen species (ROS) production was
determined in brain and liver mitochondria.

Main results and the role of chance: Untreated 7-week old mice produced
less oocytes (23.3 £ 3.1 vs. 66 £+ 15.9) and embryos (15.3 + 3.5 vs. 60 + 15.5)
than untreated 3-week old mice. 7-week old mice exposed to NP-10 produced
more oocytes (34.2 £ 8.5 vs. 21.7 + 8) and embryos (26.7 £ 6.5 vs. 5 £ 3.9)
than the 7-week old controls drinking HPLC grade water. In the histological
cross sections, significantly more primordial and primary follicles were counted
in the ovaries of 7-week old NP-10 treated mice, than in the ovaries of the
7-week old controls (drinking HPLC grade water or untreated). In liver and
brain mitochondria, the respiratory chain activities in citrate synthase, as well
as ROS production, were not significantly different in NP-10 treated mice in
comparison to controls.

Limitations, reason for caution: Our findings may be limited to the specific
animal model studied.

Wider implications of the findings: In-vivo exposure to NP-10, in an animal
model, ameliorated the age related decline in the ovarian response to gonadotro-
pins by inhibiting recruitment of primordial follicles, without any detrimental
effect on the cellular respiratory chain in the brain or liver. To the best of our
knowledge this is the first reported successful inhibition of physiologic ovarian
aging in vivo. The mechanism underlying this process is yet to be investigated.
Study funding/competing interest(s): Funding by hospital/clinic(s) — Hadas-
sah-Hebrew University Medical Centre, Beilinson Hospital, Rabin Medical
Centre, affiliated to the Sackler Faculty of Medicine, Tel Aviv University.

Trial registration number: NA.

Keywords: ovarian reserve, nonylphenol ethoxylate 10, primordial follicles,
mouse model

0-062 Longitudinal and cross sectional assessment of the relationship
between serum testosterone at age 15 and AMH levels at ages 7,9, 11, 13
and 15

H. Lashen', K. Ong?, D. B. Dunger?, G. Davey-Smith?

YUniversity of Sheffield, Department of Ob/GynLevel 4 — The Jessop Wing,
Sheffield, United Kingdom

2University of Cambridge, Department of Paediatrics, Cambridge,

United Kingdom

3University of Bristol, Department of Epidemiology, Bristol, United Kingdom

Study question: Do girls in the upper end of testosterone range have higher
anti-Miillerian Hormone (AMH) levels at age 7, 9, 11, 13 and 15?

Summary answer: Girls with relatively high testosterone at age 15 had rela-
tively higher AMH levels at ages 7,9, 11 and 15.

What is known already: Longitudinal studies assessing the trends in AMH
levels from childhood up to puberty are scanty. They are needed to establish a
wider predictive value for ovarian reserve and testosterone levels in girls. There
is evidence to a strong intra-individual tracking in AMH levels between ages 7
and 9 and 9 and 11 in girls. A recent report found strong correlation between
AMH and testosterone levels at age 16 and future PCOS and hyperandrogenism.
Study design, size, duration: A retrospective study on a prospective European
birth cohort. The study includes longitudinal assessment of the relationship be-
tween AMH levels at age 7, 9, 11, 13, and 15 and the testosterone, SHBG and
FAI at age 15-16 years in 486 girls from the ALSPAC birth cohort.
Participants/materials, setting, methods: AMH assayed in blood samples col-
lected age 7, 9, 11 and 13 in 486 girls. AMH, Testosterone and SHBG assayed
age 15-16 in 1770 girls including the previous 486. Correlational statistical
analyses were conducted to assess the relationship between AMH (at different
ages) and testosterone, SHBG and FAI at age15-16.

Main results and the role of chance: There was a statistically significant
relationship between testosterone and SHBG levels at age 15-16 and AMH
levels at ages; 7 (P < 0.001), 9 (p < 0.001), 11 (p < 0.001), 13 (p < 0.001)
and 15-16 (p < 0.001). There was a negative correlation between AMH at age
15-16 and SHBG at the same age (p < 0.001). The relationship between AMH

and testosterone and SHBG remained statistically significant after adjusting for
age of menarche, body mass index and total body fat. We conclude that AMH
measured in childhood from age 7 years onwards has the potential to predict
testosterone levels after menarche.

Limitations, reason for caution: The relatively small number that limits the
proportion of girls with high testosterone level may limit establishing a reliable
cut off points to assess AMH value as an early predictor of testosterone levels
and potentially PCOS risk in early adulthood.

Wider implications of the findings: The results of the study suggest that
the ovarian testosterone production is decided from as early as 7 years of
age and potentially earlier. This is encouraging that in a larger samples we
would be able to establish cut off points of AMH in childhood to predict ac-
curately future testosterone levels thence the risk of related conditions such
as PCOS and potentially cardiovascular risk. This should help guide health
care measures.

Study funding/competing interest(s): Funding by national/international
organization(s) — Wellcome Trust.

Trial registration number: WT089549.

Keywords: anti Miillerian hormone, testosterone, birth cohort

0-063 Ovarian reserve screening in young women

E Raga!, M. J. Esquembre!, S. Cholvi', M. Aznar', A. Carratala?, A. Cano'
'Hospital Clinico Universitario, OB/GIN, Valencia, Spain
*Hospital Clinico Universitario, BIOCHEM, Valencia, Spain

Study question: Do we have the capability to detect young women with a poor
ovarian reserve through the ultrasonographic and hormonal assessment of its
ovarian reserve (OR)?

Summary answer: Using 3D-ultrasound technology and serum anti-Miillerian
hormone (AMH) concentrations we are capable of identifying women with a
diminished OR at an early age.

What is known already: OR is generated by the net result of the original mag-
nitude of primordial follicle endowment. The size of this reserve, evaluated by
antral follicle count (AFC), seems to be decidedly variable between individuals
of similar age. Currently, AFC can be accomplished by two different methods:
ovarian ultrasonography and measurement of endocrine markers, as both have a
notable agreement with histologically assessed primordial follicle number and
the response to gonadotropin stimulation in IVF treatment.

Study design, size, duration: A prospective, population-based, cross-sectional
study conducted in our Department of Obstetrics, Gynaecology and Reproduc-
tive Medicine, from January 2009 to January 2015. The study was approved
by the institutional review Board and all participants gave informed consent
for the trial.

Participants/materials, setting, methods: Study group: 653 healthy women
(18-29 years) recruited from students at University of Valencia. Positive con-
trol group: 12 women with high risk of premature ovarian insufficiency. Nega-
tive control group: 15 women with BCRA mutation undergoing prophylactic
salpingo-oophorectomy (PBSO). 3D-ultrasound AFC and AMH level were de-
termined on days 2—5 of menstrual cycle.

Main results and the role of chance: Positive control group: Young women in
high risk of premature ovarian insufficiency presented significant low levels of
AMH as well as reduce AFC. Negative control group: BCRA mutation carri-
ers with normal AMH and AFC presented obviously undetectable AMH/AFC
following PBSO. Study group: The prevalence of young women with poor ovar-
ian reserve under both ultrasonographic and hormonal test was 4.74%. On the
other hand, 14.69% of the participants presented a high ovarian reserve as they
fulfilled both ultrasonographic and hormonal features of polycystic ovary syn-
drome. Therefore, 80.57% of the participants presented a mainstream OR. The
mean AMH levels and AFC in women with poor OR in the study group were
comparable to those detected in the group of patients in high risk of premature
ovarian insufficiency.

Limitations, reason for caution: We cannot exclude potential selection bias
due to undetermined differences between our sample (tertiary educated women)
and background community.

Wider implications of the findings: A later start of childbearing is a prominent
feature of recent fertility trends in developed countries. This postponement of
motherhood has resulted in couples having children in a period when women’s
fecundity is already in decline. OR screening at a young age gives women the
possibility to plan their childbearing. Consequently, those women presenting
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a poor OR have the opportunity of anticipating maternity or preserving their
fertility trough oocyte vitrification.

Study funding/competing interest(s): Funding by University(ies), Funding by
hospital/clinic(s) — University of Valencia, Spain, Hospital Clinico Universita-
rio, Valencia, Spain.

Trial registration number: None.

Keywords: ovarian reserve, screening, 3D-ultrasound, anti-Miillerian hormone,
young women

0-064 Clinical assessment of ovarian function in long-term female
survivors of childhood cancer: results of the Dutch nationwide DCOG
LATER-VEVO study
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“Willem-Alexander Children's Hospital/ Leiden University Medical Center,
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"Netherlands Cancer Institute, Epidemiology, Amsterdam, The Netherlands
12The Netherlands

Study question: What is the effect of anti-cancer treatment on the ovarian func-
tion of long-term female survivors of childhood cancer (CCSs)?

Summary answer: Female CCSs are at an increased risk of a diminished ovar-
ian function as measured by FSH, AMH, Inhibin B, and antral follicle count
(AFC). Radiotherapy to the abdomen and/or pelvis, total body irradiation, as
well as the use of alkylating agents are treatment factors associated with this
increased risk.

What is known already: Over the past decades major improvements in the
treatment of childhood cancer have resulted in high survival rates. However,
among female CCSs a compromised reproductive system is an important and
frequently encountered late effect. Anti-cancer treatment, often consisting
of a combination of radiotherapy and chemotherapy, may reduce fertile life
span and induce premature menopause, since therapy may deplete or
accelerate the decline of the non-renewable pool of primordial follicles in
the ovaries.

Study design, size, duration: The study is part of the DCOG LATER-VEVO
study, a nationwide retrospective cohort study on female fertility of Dutch
CCSs. The control group consisted of sisters of survivors and females from
the general population. Data collection took place between January 2008 and
May 2014.

Participants/materials, setting, methods: The study population consisted of
female 5-year CCSs who were between 1963 en 2002 in The Netherlands, and
who were at least 18 years at inclusion. Of the 1,108 CCSs and 819 controls
who participated in the study, 633 (57%) and 433 (53%), respectively, provided
blood and/or ultrasound data.

Main results and the role of chance: In general, median (interquartile range)
FSH values were higher for CCSs compared to controls, whereas AMH, Inhibin
B, and AFC were significantly lower (see Table).
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FSH (UN) AMH AMH Inhibin B AFC (no.)
(ugh) (ng/l)
Surv Contr Surv Contr Surv Contr Surv Contr
Age 5.5 55 2.7 3.4 72.3 71.7 13.0 20.0

1830years | 24) | @1 |35 |G8 |04 |48 |70 | 130
(n = 606)

ns p=001 p=0.02 p<0.001
Age 6.3 6.1 1.2 1.5 535 73.8 9.0 13.0
31-40 years (3.3) 2.7) (23) (2.6) (70.6) (51.4) | (8.0) (11.0)
(n=317)

p=0.02 p=0.004 »<0.001 »<0.001

Age =41 14.7 9.3 0.1 0.2 5.0 28.7 3.0 5.0
years 36.1) | (162) | (0.2) 0.8) 34.1) | 615 | (7.0) (6.0)
(n=138)

ns »=0.002 »=0..002 ns

CCSs were at risk of having elevated FSH levels (>10 U/l), low AMH levels
(<0.5 ng/l), low Inhibin B levels (<50 ng/l), as well as a low AFC (no. <5) (all
p < 0.001). Treatment with radiotherapy to the abdomen and/or pelvis, total
body irradiation, and alkylating agents, were significant independent predictors
of reduced ovarian function.

Limitations, reason for caution: Treatment for childhood cancer often in-
volves multimodal therapies. The effect of interaction of different treatment
modalities as well the effect of doses and age at time of treatment remains to be
established and will be evaluated in the near future.

Wider implications of the findings: The results of the study greatly improve
the physician’s ability to counsel female CCSs on family planning. However,
not only female CCSs will potentially benefit from this study. Also females who
are about to undergo cancer therapy may benefit since proven high risk popula-
tions can be offered fertility preservation timely. All with the aim of maintain-
ing or improving the quality of life of these women.

Study funding/competing interest(s): Funding by national/international
organization(s) — This work was supported by the Dutch Cancer Society (grant
no. VU 2006-3622) and by Foundation Children Cancer Free. None of the au-
thors report a conflict of interest.

Trial registration number: NTR2922 http://www.trialregister.nl/trialreg/
admin/rctview.asp? TC=2922.

Keywords: ovarian function, childhood cancer survivors, ovarian reserve,
reproductive endocrinology
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0-065 Chlamydia trachomatis serostatus is an independent predictor
of pregnancy and pregnancy outcome

A. Steiner!, W. M. Geisler?, E. Eisenberg®, M. Diamond*, R. S. Legro’,

The Reproductive Medicine Network®

"University of North Carolina at Chapel Hill, Obstetrics and Gynaecology,
Chapel Hill, NC, U.S.A.

*University of Alabama, Medicine, Birmingham, AL, U.S.A.

3National Institutes of Health, NICHD, Bethesda, MD, U.S.A.

‘Georgia Regents University, Obstetrics and Gynaecology, Augusta, GA, U.S.A.
SPenn State University, Obstetrics and Gynaecology, Hershey, PA, U.S.A.
SUS.A.

Study question: Does seropositivity to Chlamydia trachomatis (Ct) predict
pregnancy and pregnancy outcome among infertile women with documented
tubal patency?

Summary answer: Even in the presence of tubal patency, anti-Ct IgG3
seropositivity is associated with a lower likelihood of pregnancy and live birth.
Anti-Ct IgG3 seropositive women have up to 3 times the risk of ectopic preg-
nancy. Women on letrozole who are seropositive for anti-Ct IgG3 experience
the greatest reduction in fertility.

What is known already: Ct antibody titers have been shown to pre-
dict tubal patency as documented by laparoscopic chromopertubation or
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hysterosalpingography. However, specificity and reproducibility of results of
commercial Ct antibody assays have been questioned, and few studies have ex-
amined the ability of Ct antibody assays to predict pregnancy without ART.
Study design, size, duration: We conducted an analysis of serum samples
obtained from 1251 women enrolled in one of two randomized controlled tri-
als: PPCOS 11, a randomized controlled trial comparing clomiphene citrate and
letrozole for treatment of PCOS, and AMIGOS, a randomized controlled trial
comparing gonadotropins, clomiphene citrate, and letrozole along with intra-
uterine insemination in the treatment of unexplained infertility.
Participants/materials, setting, methods: All participants had documented
patency of at least one fallopian tube. Sera were analyzed for anti-Ct 1gG1
and IgG3 antibodies using a research Ct elementary body (EB)-based enzyme
linked immunosorbent assay. OD,; readings >0.35 and >0.1 were consid-
ered positive for IgG1 and IgG3, respectively. Primary outcomes included
pregnancy, live birth, and ectopic pregnancy. Log linear regression was used
to determine the relative risk after adjusting for age, race, treatment, smok-
ing status, and current alcohol use. Interaction terms were used to determine
whether the association was modified by medication or number of patent
tubes.

Main results and the role of chance: 243 (19%) women were seropositive
for anti-Ct IgG3. They tended to be non-White and smokers. Anti-Ct IgG3 se-
ropositive women were significantly less likely to conceive (RR 0.65, 95% CI
0.52—0.83) or to have a live birth (RR 0.59, 95% 0.43-0.80); these associations
were weakened after adjusting for number of HSG-documented patent tubes
(RR 0.73, 95% CI 0.56-0.97) and (0.73, 95% CI: 0.50, 1.04). Anti-Ct IgG3
seropositive women who conceived had 2.7 (95% CI: 1.40-5.34) times the
risk of ectopic pregnancy. The association between anti-Ct 1gG3 seropositiv-
ity and treatment outcome was not modified by number of patent tubes but
was modified by treatment type; women on letrozole who were seropositive for
anti-Ct IgG3 had a significant reduction in risk of pregnancy (RR 0.47, 95% CI:
0.32—0.71). Seropositivity for anti-Ct IgG1 antibodies was not associated with
any of the outcomes.

Limitations, reason for caution: This is a secondary analysis. Although no
women received ART, all women received treatment, thus these results cannot
be generalized to predict spontaneous pregnancy among infertile women. The
Ct EB ELISA used in this study is not commercially available.

Wider implications of the findings: Women who are seropositive for anti-Ct
1gG3 have a significantly lower chance of conceiving, even in the setting of
documented tubal patency; this may be due to underlying damage to fallopian
tubal architecture. Future assessment of infertile women may include both an
assessment of anti-Ct IgG3 seropositivity and hysterosalpingography.

Study funding/competing interest(s): Funding by national/international
organization(s) — National Institutes of Health (NIH)/Eunice Kennedy Shriver
National Institute of Child Health and Human Development (NICHD).

Trial registration number: NCT00719186 and NCT01044862.

Keywords: Chlamydia, pregnancy prediction, ectopic

0-066 Anti-Miillerian hormone did not predict time-to-pregnancy in
301 spontaneously conceived pregnancies in women of reproductive age
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Study question: Is anti-Miillerian hormone (AMH) serum levels associated
with time-to-pregnancy (TTP) in spontaneously conceived (SC) pregnancies;
and does serum-AMH concentration decrease in early second trimester of
pregnancy?

Summary answer: AMH measured in pregnancy was not associated with TTP
in SC pregnancies in younger women. Fecundability estimated by TTP declined
with female age, nulliparity, and oral contraceptive (OC) use prior to concep-
tion. Circulating serum-AMH concentration decreased slightly but significantly
with gestational week (GW).

What is known already: AMH is a sensitive marker of the ovarian reserve and
the response to ovarian stimulation, and to some extend AMH predicts ongoing

pregnancy rates in ART. TTP is a well-established measure of fecundability.
Few studies have investigated the correlation between AMH and TTP in natural
conception and it remains uncertain whether AMH can predict TTP in fertile
women. AMH-levels are known to decrease during pregnancy, but knowledge
of the changes in second trimester is still limited.

Study design, size, duration: A cross sectional study of 301 couples with a
spontaneous conception. Participants were residents in the Capital Region of
Denmark and recruited at the time of the nuchal translucency scan between
2012 and 2014. Women were aged 21-42 years and pregnant at inclusion.
Participants/materials, setting, methods: TTP was reported retrospectively in
an online questionnaire. AMH was measured within 4 weeks of inclusion. AMH
z-scores defined as the deviation from the mean AMH for the specific GW were
calculated. Data were analysed by discrete-time survival-analysis adjusted for
female age, AMH z-score and sperm concentration.

Main results and the role of chance: The mean (SD) female age was
31(3.6) years and the median(range) TTP was 2(1-32) months. Four-
teen (4.7%) women had a TTP >12 months. The median(range) AMH was
23.0(<3.0;144) pmol/l. Median(range) GW at blood sampling was 13(11-19).
In a linear regression analysis, AMH decreased with GW (0.93, 95% CI: 0.88—
0.97). AMH z-score and TTP were unrelated in the unadjusted survival analysis
(OR:0.91, 95% CI: 0.78; 1.07). In the adjusted survival analysis, TTP remained
unrelated to AMH z-score (OR: 0.87, 95% CI: 0.73; 1.03) and sperm concentra-
tion (OR:1.05, 95% CI: 0.92; 1.20), whereas TTP decreased with female age
(OR: 0.94, 95% CI: 0.89; 0.99), preconception OC-use (OR: 0.61, 95% CI:
0.43; 0.86), and nulliparity (OR: 0.66, 95% CI: 0.44; 0.97). AMH remained
an insignificant predictor if crude AMH-levels were used instead of AMH z-
scores. Six women had a very low AMH (<5 pmol/l), of whom five conceived
within 2 months.

Limitations, reason for caution: The retrospective design implies a risk of
recall bias. No data on pre-pregnant AMH-levels were available. Few had an
AMH <5 pmol/l and 85% were aged between 26 and 35, limiting our ability to
conclude whether very low AMH-levels in women of advanced reproductive
age are associated with prolonged TTP in natural conception.

Wider implications of the findings: We did not find a correlation between
AMH and TTP in SC ongoing pregnancies, possibly because AMH reflects oo-
cyte quantity rather than quality in younger women of reproductive age. Pro-
spective studies including women of a broader age range, ensuring pre-pregnant
measurement of AMH and sperm concentration in pregnancy-planners are
needed. Identifying reliable measures to advice women on their future fecun-
dity would be an important step towards preventing unwanted childlessness.
Study funding/competing interest(s): Funding by national/international
organization(s), Funding by commercial/corporate company(ies) — The study
received funding from MSD and the European Union (EU) Interregional proj-
ects “ReproSund” and “ReproHigh”. The authors have no conflict of interest.
Trial registration number: NA.

Keywords: anti-Miillerian hormone, time-to-pregnancy, natural conception,
female fecundability, fertility prediction

0-067 Predicting live birth from in vitro fertilisation: a novel
pre-treatment prediction tool

R. K. Dhillon', D.J. McLernon?, P. P. Smith!, K. Dowell?, S. Fishel?, J. Deeks?,
S. Bhattacharya?, A. Coomarasamy'

"University of Birmingham, School of Clinical and Experimental Medicine,
Birmingham, United Kingdom

2University of Aberdeen, Division of Applied Health Sciences School of
Medicine and Dentistry, Aberdeen, United Kingdom

3CARE Centres for Assisted Reproduction, John Webster House 6 Lawrence
Drive Nottingham Business Park, Nottingham, United Kingdom

“University of Birmingham, School of Health and Population Sciences,
Birmingham, United Kingdom

Study question: The aim of this study was to build and validate a model to
predict live birth for women undergoing their first fresh non-donor IVF cycle
using key covariates available before start of treatment.

Summary answer: Our validated final model allows estimation of the prob-
ability of live birth, before commencing treatment, for women undergoing their
first fresh non-donor cycle of IVF, while accounting for: age, body mass index
(BMI), ethnicity, ovarian reserve, history of previous live birth, history of mis-
carriage, and cause and duration of infertility.
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What is known already: The two most widely recognised prediction models
for live birth following IVF were developed on data from 1991 to 2007. Given
the advancements in assisted reproduction technology over time, there is a need
for a more up-to-date model built on recent data. Furthermore, the existing IVF
outcome prediction models do not incorporate key pre-treatment predictors,
such as BMI, ethnicity and ovarian reserve, which are readily available.

Study design, size, duration: In this cohort study a model to predict live birth
was derived using data collected from 9915 women who underwent IVF treat-
ment at any CARE (Centres for Assisted Reproduction) clinic from 2008 to
2012. Model validation was performed on data collected from 2723 women
who underwent treatment in 2013.

Participants/materials, setting, methods: Data were collected from 12 fertility
clinics within the CARE consortium: Nottingham, Manchester, Northampton,
Sheffield, Dublin, Bolton, Boston, Derby, Leicester, Mansfield, Northampton
and Peterborough. Multivariable logistic regression was used to develop the
model. Discriminatory ability and calibration were assessed using the c-statistic
and calibration slope test respectively.

Main results and the role of chance: The predictors in the final model were
female age, BMI, ethnicity, antral follicle count (AFC), previous live birth, pre-
vious miscarriage, cause and duration of infertility. Upon assessing predictive
ability, the c-statistic for the final model and validation cohort was (0.6204; 95%
CI 0.6088-0.6321) and (0.6167; 95% CI 0.5988-0.6401) respectively. The cali-
bration slope was not statistically significant (p = 0.28), suggesting the model fitted
the data. A 38-year-old Caucasian woman (BMI = 35; AFC = 14) with 5 years of
male factor infertility and a previous miscarriage, would have a probability of live
birth of 0.26. Other factors remaining the same, this probability would rise to 0.28
if her BMI was 25, and fall to 0.21 if her age was 30 and ethnicity was Black.
Limitations, reason for caution: Our model is unable to account for factors
such as smoking and alcohol that can affect IVF outcome. In addition, patients
and clinicians should understand this model is designed for use before treatment
begins and does not include variables that become available (oocyte, embryo
and endometrial) as treatment progresses.

Wider implications of the findings: We have developed a novel, up-to-date
model, which encompasses key prognostic factors that have not previously been
used, such as body mass index, ovarian reserve and ethnicity. The model can be
used to build a user-friendly interface to help couples and their clinicians. It
could then be possible to conduct a feasibility study of its implementation, fo-
cused on patient acceptability and impact on counselling and decision-making.
Study funding/competing interest(s): Funding by University(ies) — Dr. Dhil-
lon is paid by the University of Birmingham, however, the study itself required
no specific funding/grant.

Trial registration number: NA.

Keywords: prediction model, IVE, predictive factors, live birth

0-068 Does donor oocyte conception act as an independent risk factor
for pregnancy complications?

Y. B. Jeve!, N. Potdar!, M. Khare'

'University Hospitals of Leicester, Obstetrics and Gynaecology, Leicester,
United Kingdom

Study question: Are donor oocyte (DO) conceptions associated with in-
creased risk of antenatal and obstetric complications compared to conceptions
with autologous oocyte in vitro fertilization?

Summary answer: DO conception is associated with statistically significant
increased risk of hypertensive disorders in pregnancy, intrauterine growth re-
striction, preterm delivery and caesarean section compared with autologous
oocyte in vitro fertilization conceptions.

What is known already: The most common complications observed with DO
conceptions are higher than expected incidence of pregnancy-induced hyper-
tension and pre-eclampsia ranging from 16 to 40% of cases. It is suggested that
immunologic intolerance between the mother and the fetus plays an important
role in the pathogenesis of pre-eclampsia, however, advanced maternal age has
been reported as a significant confounding factor in many studies.

Study design, size, duration: Evidence synthesis was done by performing a
systematic review and meta-analysis of the existing literature. Literature search
was done using Medline (1950-Oct 2014), Embase (1980-Oct 2014) and the
Cochrane Library (Oct 2014) for relevant citations. In total, 16 prospective con-
trolled studies with 82,947cycles were included in this study. Quality assess-
ment was performed using Newcastle-Ottawa scale.
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Participants/materials, setting, methods: All observational studies compar-
ing various antenatal and obstetric outcomes in DO pregnancies with a pre-
defined control group for comparison were included. Primary outcome measure
was hypertensive disorders in pregnancy. Secondary outcome measures in-
cluded gestational diabetes, intrauterine growth restriction, preterm delivery,
intrauterine death and caesarean section.

Main results and the role of chance: The risk of developing hypertensive
disorders in pregnancy was significantly higher in the DO conception than au-
tologous oocyte conception (OR 3.85, 95% CI 3.06-4.85). Subgroup analy-
sis showed increased risk in twin gestation (OR 3.77, 95% CI 2.59-5.49) and
maternal age > 40 (OR 2.33, 95% CI 1.21-4.49). Similarly the risk of intra-
uterine growth restriction (OR 1.81, 95% CI 1.26-2.60), preterm delivery (OR
1.39, 95% CI 1.13—1.70) were significantly higher in DO conception. Risk for
caesarean delivery was significantly higher (OR 2.71, 95% CI 2.23-3.30) for
singleton DO pregnancies. The risk of intrauterine death and development of
gestational diabetes were not statistically significant.

Limitations, reason for caution: The meta-analysis is performed on prospec-
tive observational studies since there were no randomised trials performed. Some
heterogeneity between studies was observed and accordingly Fixed and Random
effect models were used. We included. only published data in the review.
Wider implications of the findings: DO conception should be treated as an in-
dependent risk factor for various pregnancy complications including hypertensive
disorders of pregnancy. Couples should be counselled carefully about the risks
before undergoing fertility treatment. There may be a role for managing uch preg-
nancies be managed in dedicated Obstetric clinics with appropriate surveillance
strategies to improve outcomes for mother and babies. Although hypertensive dis-
orders of pregnancy are attributed to immunological origin by few authors, further
research is required to explain the pathogenesis involved in donor egg pregnancies.
Study funding/competing interest(s): Funding by hospital/clinic(s) — None.
Trial registration number: NA.

Keywords: donor oocyte, pregnancy complications, [IVF

0-069 The effect of small uterine dimensions on pregnancy and live
birth rates after embryo transfer

S. Ates', T. Shaulov', M. H. Dahan'

'McGill University, Gynaecology, Montreal, Canada

Study question: Do small uterine dimensions affect the likelihood of preg-
nancy and live birth after single embryo transfer?

Summary answer: Shorter uterine cavity length and uterine width are associ-
ated with decreased chances of pregnancy after in vitro fertilization (IVF) after
controlling for confounding effects, while a shorter baseline cervical length is
associated with preterm delivery.

What is known already: Women with uteri that are enlarged due to pathology
such as leiomyomata are prone to subfertility. The impact of smaller uterine
dimensions on embryo transfer outcomes is not as clear. A study evaluating
endometrial cavity length by sounding found lower pregnancy rates among
women with shorter cavities, and consequently suggested a subsequent study
using ultrasonographic measurements.

Study design, size, duration: This retrospective study includes 274 nulliparous
and 37 multiparous who underwent their first single blastocyst transfer from
2010 to 2014 at a university IVF center. Uterine dimensions were divided into
quartiles, and data was analyzed using stepwise logistic regression, controlling
for age, ovarian reserve, smoking and body mass index.
Participants/materials, setting, methods: Baseline uterine dimensions were
measured by transvaginal ultrasound using a General Electric Voluson E§8 ma-
chine. The endometrial cavity length and thickness; uterine body length, depth,
and width; and cervical length, were evaluated between cycle day 2 and 5.
Women were excluded if they had any uterine anomalies.

Main results and the role of chance: For nulliparous women, there was a
lower likelihood of pregnancy among those in the lowest quartile for endome-
trial length (EL) (p = 0.05) and uterine width (UW) (p = 0.02). Pregnancy rate
was not affected by baseline endometrial thickness (ET) (p = 0.34), uterine
length (UL) (p = 0.12), uterine depth (UD) (p = 0.30) or cervical length (CL)
(p=10.95). None of the following measurements predicted progression to a clin-
ical pregnancy with a heart beat: EL (p = 0.06), ET (p = 0.14), UL (p = 0.79),
UD (p =0.06), UW (p =0.73), or CL (p = 0.10). Progression to a live birth was
less likely in the lowest quartile of cervical length (p = 0.02), but none of the
other measurements were predictive of a term live birth. In multiparous women,
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none of the measurements predicted the likelihood of pregnancy, clinical preg-
nancy or live birth.

Limitations, reason for caution: This is a retrospective study with its inherent
limitations and bias. However, it is the first study in the literature to evaluate
this question.

Wider implications of the findings: Since shorter endometrial length and
uterine width were associated with lower pregnancy rates, this could be valu-
able prognostic information for those undergoing IVF. Uterine width may be
a useful surrogate for endometrial cavity width. Women with shorter baseline
cervical lengths could be identified for closer surveillance during pregnancy,
as this seems to favour pre-viable preterm delivery. Future prospective studies
would be useful in further examining the relationship between small uterine
dimensions and pregnancy outcomes.

Study funding/competing interest(s): Funding by hospital/clinic(s) — None
Trial registration number: None.

Keywords: uterine size, pregnancy, embryo transfer, endometrial length, IVF
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confirmed (1,80 p 1000). Their frequency was not higher with ART (2.58 vs.
1.69 p 1000, p = 0.25). In the multilogistic model, the risk was not significant
higher for ART (OR = 1.57; 0.74-3.33, p = 0.24) and there was no difference
according to ART type.

Limitations, reason for caution: This study is one of the largest performed on
this topic. It relies on a retrospective cohort and on multivariate analysis. How-
ever, The number of cases with Down syndrome is still relatively low which is
a limitation to analyse individual ART techniques.

Wider implications of the findings: This study clearly shows, on a large
sample, that the current calculations performed to evaluate the risk of Down
syndrome in the first trimester screening results in a doubling of risk in ART.
On the other hand, the percentage of really diagnosed DS is not significantly
increased. This still needs to be confirmed, but is also a strong argument to
work on an adaptation of the equation in case of ART, to obtain a more reliable
risk estimation.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Labora-
toire Eylau Unilabs, Paris.

Trial registration number: NA.

Keywords: Down syndrome, first trimester screening, ART, pregnancy

0-071 Correlation between ultrasound findings and abnormal
karyotypes in the embryos from early pregnancy loss after in vitro
fertilization-embryo transfer

X. H. Li", Y. Yi3, E. Gong?, Y. Q. Tan?, G. Lin?, Y. Ouyang, %, G. X. Lu?

0-070 Is there an increased risk of Down syndrome in ART as often
shown in the first trimester prenatal screening: results of a large
multicentre study

M. Cohen Bacrie!, S. Bourriquet?, S. Belloc?, T. Ternaux?, J. de Mouzon*
'Laboratoire d’Eylau Unilabs, ART Unit, Paris, France

Laboratoire Biomnis, Prenatal Diagnosis, Paris, France

3Laboratoire d Eylau Unilabs, ART Unit, Paris, France

4INSERM, Public Health, Paris, France

Study question: The purpose of the study was to verify if the increased risk of
Down syndrome (DS) calculated by the screening procedures, shown in ART,
was related to a real increase of this syndrome or to a simple artefact of the
equation, thus needing its adaptation for ART.

Summary answer: The equation for risk estimation at screening procedure
showed an increased estimated risk of DS in ART compared to natural pregnan-
cies. However, the total number of confirmed DS (abortions + births) was not
significantly increased

What is known already: In first trimester screening for Down syndrome, risk
calculation combines maternal age, nuchal translucency and 2 biochemical
markers: pregnancy-associated plasma protein A (PAPP-A) and free b-hCG.
Several authors reported decreased levels of PAPP-A in pregnancy after IVF/
ICSI and, consequently, an increased of DS in ART pregnancies. However,
which is questionable, is the origin of PAPPA-decrease, ART pregnancy itself
or artefact due to treatments.

Study design, size, duration: This study is a retrospective cohort of tests per-
formed from January 2010 to December 2013 in 2 centres performing first
trimester screening of Down syndrome. In total, 28920 tests performed at ges-
tational age 10-13 weeks were included in the analysis (19053 and 9867 in
centres 1 and 2, respectively).

Participants/materials, setting, methods: The sample comprised 1510 IVF
pregnancies, 436 ICSI, 351 frozen embryo transfers (FET), 719 egg donations
(ED), 351 intrauterine inseminations (IIU), and 25430 natural conceptions. The
risk of DS and the total percentage of DS (abortions + births) were compared.
Main confounders were considered with analysis of variance-covariance and
logistic regression.

Main results and the role of chance: Pregnancies with high DS risk (>1/250)
were significantly more frequent in IVF (6.9%), ICSI (7.6%), FET (5.7%),
ITU (6.3%), compared to natural conceptions (3.9%). In the multiple logistic
model (including women’s age, previous history, centre), IVF was associated to
a higher risk (OR = 1.65, 95% confidence interval = 1.31-2.07), as ICSI (2.26,
1.54-3.32) and 11U (1.65, 1.11-2.46). FET and ED were not significant (1.17,
0.78-2.05 and 0.61, 0.33—1.11, respectively). Finally, PAPPA was decreased in
ART, while BHCG and nuchal translucency was increased. In total, 52 DS were

'Reproductive and Genetic Hospital of CITIC-XIANGYA, Medical Imaging
Department, Changsha, China

*Central South University, Institute of Reproductive and Stem Cell Engineer-
ing, Changsha, China

3Reproductive and Genetic Hospital of CITIC-XIANGYA, Assisted Reproduc-
tive Center, Changsha, China

Study question: To evaluate the correlation between ultrasound findings and
karyotypes in the embryos from patients with early pregnancy loss (EPL) after
in vitro fertilization-embryo transfer (IVF-ET).

Summary answer: ultrasound findings are associated with abnormal karyo-
types in embryos from EPL after IVF-ET.

What is known already: Approximately 10-15% of natural pregnancies end
with miscarriage in the first trimester, and about 50% of spontaneous miscar-
riages result from chromosomal abnormalities. Whether the ultrasound find-
ings of embryos from EPL are related to specific chromosomal abnormalities
remains unclear. Few studies have evaluated the correlation between ultrasound
findings and karyotypes in embryos from EPL after IVF-ET, but existing results
are inconsistent.

Study design, size, duration: The embryos data from 793 IVF patients who ex-
perienced EPL between July 2005 and December 2011 were retrospectively ana-
lyzed. The samples of chorionic villi from all miscarriage tissues were collected.
Participants/materials, setting, methods: This analysis included 793 sub-
jects with EPL after IVF-ET. All subjected were examined by transvaginal
ultrasonography before diagnosis EPL. Karyotyping of miscarriage tissues
was performed using cytogenetic analysis by comparative genomic hybridiza-
tion (CGH) analysis plus fluorescence in situ hybridization technology(FISH)
technology. The correlation between ultrasound findings and karyotypes was
evaluated.

Main results and the role of chance: In the 793 embryos from EPL, the ab-
normal karyotype rate was 44.77% (355/793). According to different ultra-
sound findings, the abnormal karyotype rates in the groups of small gestational
sac, early symmetrical arrested growth, small embryonic pole, normal ultra-
sound, only yolk sac, and empty gestational sac were 58.33% (14/24), 56.17%
(91/162), 50.49% (52/103), 44.67% (67/150), 44.51% (77/173), and 29.83%
(54/181). Compared to the study population, the prevalence of chromosomal
abnormalities was significantly higher in the early symmetrical arrested growth
group, but markedly lower in empty sac group (P < 0.05). Trisomy 16 was the
most frequent chromosomal abnormality in the only yolk sac, early symmetrical
arrested growth and small embryonic pole groups. Monosomy X was the most
common aneuploidy in the empty gestational sac and normal ultrasound groups.
Limitations, reason for caution: The abnormal karyotype rate in the small
gestational sac group was 58.33% (14/24), and was not associated with a spe-
cific chromosomal abnormality. Thus, further study with a larger sample may
be helpful to elucidate this inconsistency.
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Wider implications of the findings: All patients in this study received IVF
treatment and gestational age was accurate, which are helpful to assess the
ultrasound findings. We used CGH technology to overcome the limitation of
long-duration cell culture for conventional chromosome G-banding. DNA
from chorionic villi was extracted for CGH analysis using conventional DNA
extraction methods, and FISH detection was used to exclude polyploidy. The
ultrasound findings may indicate the frequency of specific chromosomal abnor-
mality in the embryos from EPL.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Repro-
ductive and Genetic Hospital of Citic-Xiangya.

Trial registration number: None.

Keywords: ART, early pregnancy loss, karyotype, ultrasound findings

0-072 Miscarriages in female rheumatoid arthritis patients —
associations with serology, disease activity and anti-rheumatic treatment

J. Brouwer', R. J. E. M. Dolhain?, J. M. HazesW.2, J. S. LavenE.}
!'Ervasmus MC, Division of Reproductive Medicine — Obstetrics &
Gynaecology/Rheumatology, Rotterdam, The Netherlands
’Erasmus MC, Rheumatology, Rotterdam, The Netherlands
*Erasmus MC, Division of Reproductive Medicine — Obstetrics &
Gynaecology, Rotterdam, The Netherlands

Study question: Are miscarriages in women with rheumatoid arthritis (RA)
associated with RA serology, disease activity or periconceptional use of anti-
rheumatic drugs?

Summary answer: RA patients who miscarried tended to be older, to have
higher disease activity, to be anti-citrullinated protein antibody (ACPA) positive
and to have a past of methotrexate use. This indicates that miscarriages are more
likely to occur in RA patients with a more severe disease.

What is known already: Since human embryo implantation appears to be fa-
cilitated by local inflammatory reactions of the endometrium, chronic inflam-
matory conditions like rheumatoid arthritis (RA) may increase the risk for
miscarriage. Several reports confirm an increased risk of miscarriage in women
with RA. However, the association of miscarriage with RA disease activity or
the use of anti-rheumatic medication is unclear, mainly due to lack of prospec-
tive studies.

Study design, size, duration: within a nationwide prospective cohort study on
pregnancy in RA (PARA study), 213 patients were enrolled preconceptionally
in 2002-2008 and followed until 6 months after delivery or miscarriage.
Participants/materials, setting, methods: Variables of interest were: maternal
age, presence of rheumatoid factor, presence of ACPA, disease activity, use of
non-steroidal anti-inflammatory drugs, use of sulfasalazine, past use of metho-
trexate, and total number of disease modifying anti-rheumatic drugs. Variables
with a p-value <0.20 in the univariate analysis, were further analysed using
logistic regression.

Main results and the role of chance: Amongst 162 pregnancies 28 miscar-
riages occurred [17% (95% CI = 12.2-24.0%)]. Women who miscarried were
older than women with an ongoing pregnancy (33.9 + 3.9 vs 32.0 £ 3.8 years,
p = 0.022), tended to be more often ACPA positive (82 vs 60%, p = 0.058),
to have higher disease activity scores (DAS 28 of 3.92 £ 0.94 vs 3.59 £ 1.17,
p = 0.166) and more often to have used methotrexate in the past (82 vs 68%,
p=0.174).

Logistic regression showed a tendency towards a higher odds ratio to mis-
carry for increasing age [OR 1.11 (0.99-1.25) per year increase, p = 0.076],
presence of ACPA [OR 2.49 (0.86-7.20), p = 0.092], and past methotrexate
use [OR 2.52 (0.86 — 7.08), p = 0.091]. The association with disease activ-
ity was less significant in the multivariate analysis [OR 1.27 (0.86-1.88),
p=0.227].

Limitations, reason for caution: Although the PARA study is the world’s larg-
est prospective cohort on pregnancy in RA, the frequency of miscarriages was
relatively low, limiting the possibilities for multivariate analysis. The relatively
low number of miscarriages may be due to a known healthy cohort effect in the
PARA study.

Wider implications of the findings: Since both ACPA positivity as well as
previous methotrexate treatment, both markers for a more active disease,
showed an association with the occurrence of miscarriage, it is likely that
disease severity increases the risk for miscarriage. Chronic inflammation and
the use of anti-inflammatory drugs may cause a disturbance in embryo im-
plantation and decidualisation. This may also be true for other auto-immune
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diseases or for women using anti-inflammatory drugs periconceptionally for
other conditions.

Study funding/competing interest(s): Funding by national/international
organization(s) — Dutch Arthritis Foundation (Reumafonds).

Trial registration number: NA.

Keywords: miscarriage, rheumatoid arthritis, inflammation

0-073 Decidualization of human endometrial stromal cells regulates
cellular and extracellular retinoic acid levels at implantation

R. Ozaki', K. Kuroda', F. Tsutomu?, M. Kitade', J. Kumakiri', M. Jinushi',

A. Matsumoto', A. Ttakura', J. Brosens®, S. Takeda'

YJuntendo University Faculty of Medicine, Obstetrics and Gynaecology, Tokyo,
Japan

ZJuntendo University Faculty of Medicine, Proteomics and BioMolecular
Science Biomedical Research Center, Tokyo, Japan

3Clinical Science Research Laboratories Warwick Medical School, Division of
Reproductive Health, Coventry, United Kingdom

Study question: To investigate the role of retinoids in decidualization of human
endometrial stromal cells (HESCs).

Summary answer: Decidualization decreases cellular levels of retinoic acid
(RA) and retinal. Conversely, treatment of HESCs with RA inhibited decidu-
alization, further emphasizing the importance of the retinol pathway in endo-
metrial preparation. Decidualizing HESCs may regulate extracellular levels of
retinoids, critical for post-implantation embryogenesis, through induction of
metabolic enzymes and the transport protein.

What is known already: Optimal decidual transformation of HESCs is essen-
tial for embryo implantation and placental formation. Retinoids are key regula-
tors of cellular differentiation/apoptosis and important for maternal tolerance
of the embryonic semi-allograft. Excessive levels, however, are embryotoxic.
Previous microarray data studies indicated that genes involved in retinol signal-
ing and metabolism are highly regulated in the endometrium during the implan-
tation window and upon decidualization.

Study design, size, duration: This study was approved by the Local Eth-
ics Committee of Juntendo University, Faculty of Medicine (No.14-103).
Timed endometrial biopsies (LH + 7—11) were processed for primary HESC
cultures.

Participants/materials, setting, methods: Primary HESCs were decidualized
with 8-bromo-cAMP, progesterone and cortisone in the presence or absence of
RA or retinal. Various molecular techniques, including chromatography, RTQ-
PCR, and Western blot analysis, were employed to define the role and mecha-
nisms of retinoid metabolism signaling.

Main results and the role of chance: Compared to undifferentiated HESCs,
cellular concentrations of RA and retinal were decreased in decidualizing cells.
Treatment of primary cultures with RA suppressed the expression of decidual
markers (PRL, IGFBP1, and 11bHSD1) in a dose-dependent manner. Decidu-
alization also decreased the expression of the RA-binding proteins CRABP2
and FABPS in HESCs. Expression of the RA receptors, RARalpha (associated
with apoptosis induction) and PPARdelta (associated with cell differentiation),
were inhibited and induced upon decidualization, respectively. Treatment with
RA or retinal selectively upregulated the expression of CRABP2 and RARal-
pha, but not FABP5 or PPARdelta. In addition, decidualization was associated
with induction of the enzymes, which convert retinal to retinol, and the retinol
transport protein RBP4, and these expression was further enhanced in response
to treatment with retinal.

Limitations, reason for caution: The present results were obtained by
in vitro analysis of HESCs. These in vitro findings do not necessarily reflect the
complex in vivo situations.

Wider implications of the findings: Apart from promoting differentiation
of the endometrium, the wholesale reprogramming of the retinol signal-
ing, transport, and metabolism pathways in decidualizing HESCs may be
critical in limiting exposure of the implanting conceptus to RA in early
pregnancy.

Study funding/competing interest(s): Funding by University(ies) — Funding
by JSPS KAKENHI Grant Number 25861508, the Uehara Memorial Founda-
tion, and Juntendo University Young Investigator Award 2013.

Trial registration number: None.

Keywords: decidualization, retinoid metabolism, endometrium, all-trans-
retinoic acid, 11B-hydroxysteroid dehydrogenase type 1
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0-074 The effect of bone marrow mesenchymal stem cells (MSCs) on
the recurrent spontaneous abortion (RSA)

Y. Meng!, X. Zhu!, L. Yan!, Y. Zhang', R. Li', J. Qiao!
!Peking University Third Hospital, Reproductive Medical Center Department
of Obstetrics and Gynaecology, Beijing, China

Study question: The aim is to study the effect of bone marrow mesenchymal
stem cells (MSCs) on the recurrent spontaneous abortion (RSA).

Summary answer: Injection of MSC through uterine horn make the CD4 *T
cells and macrophages at the maternal-fetal interface shifted to the immune
tolerance phenotypes.

‘What is known already: It is reported that MSCs have the effect on the innate
immune sysytem and adaptive immune system, including neutrophils, DCs,
monocytes, T cells and so on.

Study design, size, duration: The abortion-prone (CBA/J X DBA/2) mice were
used.

Participants/materials, setting, methods: We utilized the abortion-prone
(CBA/J x DBA/2) H-2% x H-2X mice. The CBA/J mice were treated with RFP la-
beled mouse MSCs (MSC-RFP), and they were divided into the control group,
the tail vein MSC-RFP group (MSC-vein), the uterine horn PBS group and the
uterine horn MSC-RFP group (MSC-horn), and then they were mated 14 days
after the treatment. Subsequently, the mice were killed at the Day 12.5 of gesta-
tion, and the embryo resorption rates were observed. The placentas and uterus-
es were collected, and the distribution of MSCs at the maternal- fetal interface
was detected by immnohistochemistry. In addition, we collected the spleens
and uteruses in each group and cultured the primary cells. Next, we analyzed
whether there were differences in the phenotypes of CD4 “T cells and macro-
phages, IL-4, IL-10, TNF-a and IFN-g among these groups by flow cytometry.
Main results and the role of chance: Compared with other groups, the em-
bryo resorption rate of MSC-horn group dramatically decreased (P < 0.05).
The immunohistochemical results showed that MSCs—RFP were observed at
the maternal-fetal interface in the MSC-horn group. No matter which treat-
ment was given, there were no significant differences in IL-4, IL-10, TNF-a
and IFN-y in CD4 *T cells in spleens of each group (P > 0.05). There were
no significant differences in IL-10 and IL-12 in monocytes in spleens of each
group (P > 0.05). In contrast to the other groups, the levels of IL-4 and IL-10
in CD4 *T cells at the maternal-fetal interface in MSC-horn group strikingly
increased, and the TNF-a notably decreased (P < 0.05). IL-10 in macrophages
was obviously higher than other groups (P < 0.05), and IL-12 in macrophages
was significantly lower than other groups (P < 0.05).

Limitations, reason for caution: It need to be investigated further.

Wider implications of the findings: It may be used to treat the recurrent spon-
taneous abortion in the future.

Study funding/competing interest(s): Funding by national/international
organization(s) — Postdoctoral Science Foundation of China.

Trial registration number: No. 2014M550573.

Keywords: MSC, recurrent spontaneous abortion, the maternal-fetal interface
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0-075 Reduced clinical pregnancy rates by ART in women with a
history of unilateral oophorectomy. Results of a large multi-center cohort
study

T. Lind', J. I. Olofsson?, J. Holte®, N. Hadziosmanovic*, L. Berglund*,

J. Gudmundsson®, Rodriguez-K. W. R. Wallberg®

'Karolinska Institutet, Oncology-Pathology, Stockholm, Sweden
*Reproductive medicine, Karolinska Sjukhuset, Stockholm, Sweden
3Akademiska Sjukhuset, Department of Women's and Children’s Health Carl
von Linné Clinic, Uppsala, Sweden

‘Akademiska Sjukhuset UCR, Uppsala Clinical Research Center, Uppsala,
Sweden

SUppsala University Hospital, Reproductive Medicine Centre, Uppsala, Sweden
®Karolinska Institutet, Oncology-Pathology and Reproductive medicine,
Stockholm, Sweden

Study question: Is there a reduced pregnancy rate by ART treatment in women
with unilateral oophorectomy (UO)?

Summary answer: Significantly reduced pregnancy rates after IVE/ICSI were
found in women with previous UO when compared to women with both ova-
ries, both crude and after adjustment for age, and regardless if the transfer of
embryos was performed in the fresh cycle or using frozen-thawed embryos.
What is known already: Previous case-control studies and small cohort studies
have reported similar pregnancy rates by ART in women with UO when com-
pared to control women. Consistently, women with UO had needed higher doses
of gonadotropins and fewer oocytes were retrieved at ovum pick up (OPU). In
all previous studies multiple embryos were replaced during the treatments.
Study design, size, duration: Multicentre cohort study including at three ART
centres in Sweden. All women underwent IVF/ICSI treatments between 2003
and 2014. Single embryo transfer (SET) was performed in 77% of the treat-
ments. The dataset included all fresh and frozen consecutive treatments.
Participants/materials, setting, methods: The exposed cohort included 76
women with UO who underwent 139 IVF/ICSI cycles and the unexposed co-
hort 12879 control women who underwent 22477 IVF/ICSI cycles. Primary
outcome was clinical pregnancy rate. Clinical pregnancies were ultrasound-
verified at week 8-9 and analysed per OPU and per embryo transfer.

Main results and the role of chance: The two groups were comparable and
did not differ significantly with regard to age, BMI or performance of IVF or
ICSI. Clinical pregnancy rate/OPU differed significantly between women with
UO when compared to controls, both after fresh embryo replacement (24.5%
vs. 32.4%) and cumulative (32.4% vs. 42.9%), and both crude (»p = 0.030 and
p = 0.043, respectively) and after adjustment for the women’s age (p = 0.021
and p = 0.031, respectively). The cumulative pregnancy/OPU odds ratio was
about 30% significantly lower in the women with UO; OR = 0.66 (CI 0.45-0.96,
p =0.031). The age-adjusted OR for live birth/OPU was also lower in women
with UO compared to controls 0.71 (CI 0.47-1.05, p = 0.090).

Limitations, reason for caution: Although a significant reduction in clinical
pregnancy rates was observed in women with UO, the reduced likelihood of
achieving a live birth was not significant. The small sample size of exposed
women might lack sufficient power for the investigation of differences in live
births between the groups.

Wider implications of the findings: The present large cohort study is the first
indicating reduced chance to pregnancy by ART, predominantly performed
with SET, in women with previous UO. The findings contradict the earlier no-
tion that fertility treatment outcome is not affected by a previous UO. As live
birth events appear more seldom than pregnancy, our study might not have had
enough power to detect a difference in live births.

Study funding/competing interest(s): Funding by University(ies), Funding by
hospital/clinic(s) — The local Research, Education and Development Council,
Department of Obstetrics and Gynecology, Sodersjukhuset. Clinical research
grants from Stockholm County Council.

Trial registration number: NA.

Keywords: unilateral oophorectomy, pregnancy, infertility, assisted reproduc-
tive techniques, ovarian surgery

0-076 Core-pulling Salpingectomy: A Novel Surgical for Hydrosalpinx
before IVF-ET

X. R. Wang!, H. C. Bao!, C.F. Hao'
"Yantai Yu Huang Ding Hospital, Reproduction Center, Yantai Shandong, China

Study question: We investigated the effects of a new surgical procedure to treat
hydrosalpinx prior to IVF-ET.

Summary answer: Patients who underwent core-pulling salpingectomy re-
ceived IVF-ET and achieved increased clinical conception rate compared to the
conventional salpingectomy, but the difference was not statistically significant.
What is known already: The fluids secreted by epithelial cells in dilated fal-
lopian lumens are toxic to embryos. They interfere with embryo development,
embryonic implantation, conception, and increase the rate of abortion.

Study design, size, duration: /n vitro fertilization and embryo transfer (IVF-
ET) is the primary treatment option for infertile patients with hydrosalpinx.
However, if the hydrosalpinx is not treated first, outcomes of IVF-ET are
compromised.

Participants/materials, setting, methods: Infertile females receiving treat-
ment for hydrosalpinx (n = 633) were divided into one exposed group and two
comparison groups. The exposed group was patients receiving pretreatment
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with core-pulling salpingectomy (n = 105). The first comparison group were
patients who had conventional salpingectomy prior to IVF-ET (n = 104), and
the second comparison group were patients receiving IVF-ET without a history
of previous hydrosalpinx (n = 424). Outcome in the exposed group, ovarian
reserve, ovarian responsiveness and conception rates were compared to the two
comparison groups.

Main results and the role of chance: After core-pulling salpingectomy, antral
follicle number, endocrine profile, total dosage of ovulation-inducing agents
required for ovarian stimulation, E2 level on the day of HCG administration
and the number of oocytes retrieved following core-pulling salpingectomy were
significantly higher compared to conventional salpingectomy, but not different
from women without hydrosalpinx. Patients who underwent core-pulling sal-
pingectomy received IVF-ET and achieved increased clinical conception rate
compared to the conventional salpingectomy, but the difference was not statisti-
cally significant.

Limitations, reason for caution: All participants were women from 23 to
44 years old. They were included if they met the following criteria: (i) both
ovaries present; (ii) FSH < 12 TU/l, estradiol <80 pg/ml and prolactin in the
normal range before ovarian stimulation; (iii) normal uterine cavity; (iv) normal
thyroid-stimulating hormone concentration or euthyroid as determined by the
investigator; and (v) no current or past diseases affecting the administration of
gonadotrophins. Couples with male factor and tubal tuberculosis were excluded.
Wider implications of the findings: Laparoscopic core-pulling salpingectomy
should be recommended for patients with hydrosalpinx before receiving IVF-
ET. This procedure did not interfere with ovarian reserve or responsiveness, and
improved the conception rate.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Science
and technology development plan of Yantai City.

Trial registration number: NA.

Keywords: infertility, hydrosalpinx, salpingectomy

0-077 Imaging of organ viability during uterine transplantation surgery

M. Y. Thum!, S. Saso!, N. Clancy?, J. R. Smith?

'The Lister Hospital, Fertility, London, United Kingdom

Ymperial College London, Biomedical Engineering, London, United Kingdom
3Imperial College London, Surgery and Cancer, London, United Kingdom

Study question: Is there a role for biomedical photonics, and in particular, two
novel, experimental techniques — a liquid crystal tuneable filter based multi-
spectral imaging and laser speckle contrast analysis — in assessing uterine per-
fusion and viability pre-, intra- and post-transplantation surgery?

Summary answer: When assessing the overall picture, multispectral imaging
may be an efficient tool to assess uterine tissue re-oxygenation in both time and
space in the period immediately following the re-anastomosis, as well as in the
post-operative period overall. Laser speckle contrast analysis has demonstrated
potential with both qualitative and quantitative application.

What is known already: Uterine transplantation surgery has been proposed as
a treatment for permanent absolute uterine factor infertility in the case of loss
of the uterus. Due to the complexity of the vasculature correct re-anastomosis
of the blood supply during transplantation surgery is a crucial step to ensure
reperfusion and viability of the organ. While techniques such as fluorescent dye
imaging have been proposed to visualise perfusion there is no gold standard for
intraoperative visualisation of tissue oxygenation.

Study design, size, duration: This was a longitudinal study involving a small-
and large-animal model (nine rabbit cross-transplants and five sheep auto-trans-
plants). The study was performed at the Royal Veterinary College and Imperial
College London, United Kingdom between June 2012 and June 2013.
Participants/materials, setting, methods: The above mentioned techniques
were used to monitor uterine oxygen saturation and blood flow before and after
transplantation. An absorption spectrum was calculated at each spatial pixel lo-
cation using reflectance data from a reference standard, and the relative contri-
butions from oxy- and deoxyhaemoglobin were calculated using a least-squares
regression algorithm.

Main results and the role of chance: Results acquired during animal surgeries
show that cornual oxygenation changes are consistent with those observed in
point measurements taken using a pulse oximeter, showing reduced SaO2 fol-
lowing re-anastomosis. Values obtained using the multi-spectral imaging lapa-
roscope were lower than those taken with the pulse oximeter, which may be due
to the latter’s use of the pulsatile arterial blood acquired.
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The preliminary results show that LASCA has the potential to determine blood
flow, as well heart rate, respiratory rate and oxygen saturation.

As a first attempt to trial two experimental technique in a previously untested
area of medicine, the experience may be considered as useful. With further tri-
als in the future in both the animal and human models, a more definitive conclu-
sion may be arrived at.

Limitations, reason for caution: Multispectral imaging and laser speckle con-
trast analysis remain a prototype. For the former, a major disadvantage is mo-
tion artefacts. They are introduced by breathing, peristalsis and relaxation of
tissue during image acquisition, with cornual peristalsis an issue. For the latter,
the acquired data was limited and difficult to conclude from.

Wider implications of the findings: The use of multispectral imaging and
laser-speckle contrast analysis here is the first such case with respect to fertility
surgery and has demonstrated promise of possible future use in a human model.
Accurate, real-time, non-contact imaging modalities, which use a mathematical
model to process the final results, are an improvement on current tools. In addi-
tion, other parameters can be derived: heart rate, respiratory rate and blood flow.
Study funding/competing interest(s): Funding by national/international
organization(s) — Research was funded by Womb Transplantation UK (regis-
tered charity).

Trial registration number: NA.

Keywords: uterine transplantation, multispectral imaging, laser speckle con-
trast analysis, pulse oximetry, uterine perfusion

0-078 Effect of hemostatic method on ovarian reserve following
laparoscopic endometrioma excision; comparison of suture, hemostatic
sealant and bipolar cauterisation; a systematic review and meta-analysis

B. Ata', E. Turkgeldi', A. Seyhan Ata?, B. Urman!
'Koc University, Obstetrics and Gynecology, Istanbul, Turkey
2American Hospital of Istanbul, Obstetrics and Gynecology, Istanbul, Turkey

Study question: Is there a difference between various hemostatic methods used
in laparoscopic endometrioma excision with regard to preservation of ovarian
reserve measured by serum anti-Miillerian hormone (AMH) levels?

Summary answer: Bipolar cauterization (BC) use for hemostasis after lapa-
roscopic endometrioma excision is associated with a greater loss of ovarian
reserve than suturing the cyst bed or applying hemostatic sealent (HS).

What is known already: Excisional surgery for endometrioma has a negative
effect on ovarian reserve. Hemostatic methods may contribute further to this
effect. Several studies have compared BC with suturing or HS. No systematic
review has been undertaken previously.

Study design, size, duration: Cochrane Central Register of Controlled Tri-
als, MEDLINE, EMBASE and OVID MEDLINE(R) In-Process and Other
Non-Indexed Citations databases were screened until August 2014. Abstracts
of the annual meetings of the American Society of Reproductive Medicine, the
European Society of Human Reproduction and Embryology, and the American
Association of Gynecological Laparoscopists were searched.
Participants/materials, setting, methods: Seven-hundred-twelve articles were
identified and 18 were assessed in detail. Of these, 6 studies were included
in the qualitative analysis. Four studies evaluating 213 women in total were
included for meta-analysis. The main outcome measure was the rate of change
in serum anti-Miillerian hormone (AMH) 3 months after surgery, expressed
as a percentage of the preoperative AMH level. Subgroup analyses were done
for studies comparing BC with HS or sutures. The Cochrane risk of bias tool
was used for risk assessment. Grade system was used to evaluate quality of
evidence. Study-to-study variation was assessed by using the Chi? statistic. The
results were combined for meta-analysis using the Mantel-Haenszel model. All
results were combined for meta-analysis with Revman Software.

Main results and the role of chance: This meta-analysis showed that alterna-
tive hemostatic methods were associated with a significantly lesser decline in
ovarian reserve than BC. The mean decline in serum AMH levels was 6.95%
less with alternative hemostatic methods than BC (95% CI —13.0% to —0.9%,
p = 0.02) 3 months after surgery. When subgroup analysis of the studies com-
paring BC with HS or with sutures was performed, neither hemostatic method
appeared to protect ovarian reserve significantly better than BC. Qualitative
analysis concluded that 5 out of 6 studies reported greater decline in serum
AMH levels with BC compared to alternative hemostatic methods. While HS
was suggested to protect ovarian reserve better than BC, it was not clear wheth-
er suturing was more protective than BC.
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Limitations, reason for caution: Limited number of studies were published on the
subject, and some authors of original trials did not provide the required information.
Blinding was not possible in any trial. The quality of evidence is low to moderate.
Wider implications of the findings: Available evidence suggests that alterna-
tive hemostatic methods preserve the ovarian reserve better than BC. However,
taking the cost and possible adverse effects of HS in to consideration, choosing
HS over BC may not be justified. Suturing may be preferred by experienced
surgeons and more high quality studies comparing BC with sutures are needed.
Study funding/competing interest(s): Funding by University(ies) — Koc Uni-
versity School of Medicine.

Trial registration number: PROSPERO CRD 42014013848.

Keywords: endometrioma, laparoscopy, ovarian reserve, excision

0-079
methods

Vascularity after laparoscopic myomectomy depends on suturing

A. Fujimoto', C. Morimoto', Y. Hosokawa!, K. Kubota!, Y. Nishimori',
A. Hasegawa'
'Sanraku Hospital, Obstetrics and Gynaecology, Chiyodaku Tokyo, Japan

Study question: Does vascularity of uterus after laparoscopic myomectomy
vary depending on operative procedure?

Summary answer: Simple interrupted suturing is superior to continuous sutur-
ing in terms of vascularity evaluated using contrast enhanced magnetic reso-
nance imaging (CE-MRI).

‘What is known already: Uterine rupture during pregnancy is a rare but seri-
ous complication associated with myomectomy. Uterine scar repair after myo-
mectomy has been evaluated with ultrasound examination, but there has been
no clear evidence regarding appropriate operative procedure or contraception
period to minimize the risk of uterine rupture.

Study design, size, duration: A prospective cohort study was conducted in a sin-
gle institution. In total, 21 patients with symptomatic intramural uterine fibroids
underwent laparoscopic myomectomy (LM) between June 2013 and April 2014.
Participants/materials, setting, methods: In 12 patients, continuous suturing
of uterine wound in 2 or 3 layers was performed using braided absorbable su-
ture thread (group A). In 9 patients, simple interrupted suturing was performed
(group B). Three-months after surgery, uterine wound vascularity was evaluated
using CE-MRI.

Main results and the role of chance: The ratio of avascular area to cross-
sectional area of fibroids before surgery was measured in each patient. In group
B, there was a statistically significant decrease of avascular area compared to
that in group A (1.3% vs. 5.6%, p <0.01).

Limitations, reason for caution: This is a prospective cohort study and not a
randomized trial.

Wider implications of the findings: Simple interrupted suturing of the uterine
wound might be associated with prompt uterine healing, shortening of contra-
ception period or reduction of uterine rupture after LM.

Study funding/competing interest(s): Funding by hospital/clinic(s) — There is
no funding to support the present study. We also have no conflict of interest.(We
cannot check the option of “no Funding”).

Trial registration number: NA.

Keywords: uterine fibroid, laparoscopic myomectomy, suturing
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0-080 Men living with endometriosis: perceptions and experiences
of male partners of women with the condition

N. Hudson', L. Culley', H. Mitchell', C. Law', E. Denny? N. Raine-Fenning?
'De Montfort University, Applied Social Sciences, Leicester, United Kingdom
*Birmingham City University, Centre for Health and Social Care Research,
Birmingham, United Kingdom

3University of Nottingham, Faculty of Medicine and Health Sciences,
Nottingham, United Kingdom

Study question: How do male partners of women with endometriosis under-
stand the condition and what role do they play in supporting women in manag-
ing their symptoms and access medical treatment?

Summary answer: Endometriosis and its management significantly disrupts
the lives of both women and men in many domains. Men experienced a disrup-
tion to their own quality of life and a corresponding impact on the couple rela-
tionship. Male partners played an important role in women’s decision-making
around and subsequent management of endometriosis.

What is known already: Endometriosis is a chronic gynaecological condition
affecting women of reproductive age with an estimated incidence of 5-15%.
Symptoms include dysmenorrhoea, chronic pelvic pain, fatigue, heavy menstrual
bleeding and dyspareunia. It is associated with 40% of attendances at infertility
clinics. Studies report strain on social and marital relationships, as well as identi-
fying partners as an important source of support. Such studies only capture wom-
en’s experiences with scant evidence about the specific impact on the male partner.
Study design, size, duration: The UK-based ‘Endopart’ study is a qualitative,
cross-sectional interview study. Inclusion criteria for couples were a laparoscopic
diagnosis of endometriosis and that couples were living together at the time of in-
terview. Interview data were collected between April 2012 and December 2012.
Participants/materials, setting, methods: In-depth, face-to-face interviews
with 22 heterosexual UK couples were conducted. Women and their partners
were interviewed separately (n = 44). This paper draws on the interviews with
the male partners. Data were analysed in vivo using a systematic, thematic
method, informed by an interpretivist relational approach.

Main results and the role of chance: The practical and emotional impact on :

men of living with endometriosis was found to be substantial. Whilst all chronic
conditions will affect the “well” partner to some extent, endometriosis can be
particularly problematic for couples because of its potential impact on fertil-
ity and sexual relationships. Involvement in treatment-seeking and associated
decision-making was one way in which men provided support to their female
partners. In particular, our data demonstrate men’s involvement in interactions
with healthcare providers; decisions about treatment; and supporting their part-
ners through treatment regimes.

Principles of systematic sampling were employed to ensure sample diversity
regarding age, ethnicity, illness trajectory, and recruitment route. Interim out-
comes from the study were discussed at an expert stakeholder workshop in
order to enhance interpretive validity.

Limitations, reason for caution: The cross sectional design makes it difficult
to capture the dynamic nature of the impact of endometriosis across the life
course. The sample contained a significant proportion of well educated indi-
viduals. It would be helpful to confirm findings from the rich and detailed inter-
view data with a larger quantitative study.

‘Wider implications of the findings: An estimated 176 million women are affected
by endometriosis worldwide. There is no known cure, and treatment has variable
impact on symptoms. Finding effective ways to manage the condition is crucial.
Discussions of management are focused on the woman, largely ignoring the impact
on men/couples. These findings have implications for the development of couple-
centred management and counselling, adding unique data to the knowledge base of
clinicians and others providing support to people living with endometriosis.
Study funding/competing interest(s): Funding by national/international
organization(s)

The study was funded by the UK Economic and Social Research Council, grant
reference: ES/J003662/1. The authors have no competing interests to report.
Trial registration number: NA.

Keywords: endometriosis, men, couples, gender

0-081 E-therapy to reduce symptoms of anxiety and/or depression in
women after unsuccessful artificial reproduction technology (ART): a
randomised controlled trial

M. A.J. C. van Dongen', M. W. L. D. Nelen?, J. IntHout?, J. A. M. Kremer?,

C. M. Verhaak*

'Radboud University Medical Center, Obstetrics and Gynaecology Huispostnr
791, Nijmegen, The Netherlands

*Radboud University Medical Center; Obstetrics and Gynaecology, Nijmegen,
The Netherlands

3Radboud University Medical Center, Health Evidence Section Biostatistics,
Nijmegen, The Netherlands

*Radboud University Medical Center, Medical Psychology, Nijmegen,

The Netherlands
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Study question: Does an e-therapy program for women during fertility treat-
ment reduce the chance of having clinically relevant symptoms of anxiety and/
or depression after an unsuccessful artificial reproduction technology (ART)
treatment?

Summary answer: This study did not prove that this personalised e-therapy
program reduces the chance of having clinically relevant symptoms of anxiety
and/or depression shortly after a first unsuccessful ART treatment.

What is known already: Internet-based interventions are promising in reduc-
ing psychological distress, especially when treatment is personalised to specific
risk profiles of patients. However in fertility care, the beneficial effects of per-
sonalised therapy on psychological distress still have to be evaluated.

Study design, size, duration: A prospective, two-arm, parallel group, single
blind randomised controlled trial with a 1:1 allocation was conducted. To re-
duce the percentage of women suffering from emotional distress from 48%
to 20%, 72 non-pregnant women were needed. In total, 120 women were ran-
domised between February 1st, 2011 and June 1st, 2013.
Participants/materials, setting, methods: Women at risk for emotional
maladjustment were included. We used symptoms of anxiety and depression
measured by the Hospital Anxiety and Depression Scale (HADS) as outcome
measure. The control group received psychological support on request (usual
care), whereas the intervention group also received access to a personalised
e-therapy program.

Main results and the role of chance: We were able to analyse 38 women in
the intervention group versus 42 in the control group. There was no signifi-
cant reduction in the percentage of women scoring above the cut-off level for
clinically relevant symptoms of anxiety and/or depression 2 weeks after the first
unsuccessful ART treatment; intervention group 30% (95% CI: 17%-42%) vs.
control group 41% (95% CI: 23%—-58%), risk difference 11%, p = 0.30. How-
ever, exploratory analysis showed that the e-therapy might have a positive effect
3 months after ART, reflected by the risk difference of 19% (intervention group
22% versus control group 40%, p = 0.06).

Limitations, reason for caution: Of all women screened as at risk, 151
(55.8%) declined participation. Moreover, exclusion of women with HADS
>13 could have reduced the possible benefit of the e-therapy program. Finally,
the e-therapy program only focused on women, whereas in fertility care it is
important to involve the partner as well.

Wider implications of the findings: Internet interventions for treating mood
and anxiety disorders have produced encouraging results, although the effect
sizes vary. In fertility care, this is the first randomised controlled trial that
evaluates a personalised e-therapy program to reduce symptoms of anxiety
and depression during ART treatment. Future research should focus on a
detailed process evaluation and the timing of offering personalised psycho-
social care.

Study funding/competing interest(s): Funding by national/international
organization(s) — NutsOhra (Study Number 0702-94) funded this study. There
were no competing interests.

Trial registration number: ClinicalTrials.gov NCT 01283607.

Keywords: ART, E-therapy, psychology, anxiety, depression

0-082 Three Natural cycle IVF treatment imposes less psychological
stress than one conventional IVF treatment cycle

K. Haemmerli Keller!, G. Alder!, M. Faeh?, S. Rohner?, M. von Wolff
YWniversity of Zurich, Clinical Psychology, Zurich, Switzerland

*University Women's Hospital, Division of Gynaecologic Endocrinology and
Reproductive Medicine, Bern, Switzerland

Study question: Is the psychological stress reduced during and following three
natural cycle in vitro fertilization treatment cycles (NC-IVF) compared to one
conventional IVF treatment cycle (cIVF; classical in vitro fertilisation with
gonadotropins)?

Summary answer: Women undergoing three NC-IVF treatment cycles showed
significantly less depressive symptoms and were more satisfied with the treat-
ment compared to women undergoing one cIVF treatment cycle. The psycho-
logical distress decreased and the quality of life increased during the course of
three NC-IVF treatments.

What is known already: IVF is the one of the most stressful infertility treat-
ments, leading to high levels of psychological stress. NC-IVF has been shown
to be less or equally expensive per achieved pregnancy than cIVF and imposes
less discomfort and risks. The pregnancy rate following three modified NC-IVF
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treatment cycles is similar than one cIVF treatment cycle. Until know it has
never been systematically evaluated if NC-IVF is less psychological stressful
for infertile patients than cIVE.

Study design, size, duration: A prospective study was performed with NC-IVF
(without and with 25 mg clomifen citrate per day) and cIVF patients May 2013
until December 2014. The level of mental distress was analysed by validated
psychological questionnaires filled in online before, during (NC-IVF) and after
completed treatment cycle(s) at home.

Participants/materials, setting, methods: We analysed psychological distress
(BSI), depression (CES-D), infertility specific distress (IBS), influence of fertil-
ity problems on daily life (FertiQoL) and quality of life (WHOQOL-Bref). The
outcome measures were assessed before starting the treatment (T1), before the
first (T2), second (T3), third NC-IVF treatment (T4) and after the pregnancy
test (T5).

Main results and the role of chance: Data of 32 NC-IVF and 26 cIVF pa-
tients who completed the T1 and TS questionnaires were evaluated. At T1 were
no differences in psychological variables between the two groups. At TS the
pregnancy rate was equal in the two groups. At T5 NC-IVF patients had a sig-
nificant lower level of depression (CES-D; z = —2.156, P < 0.02) and a higher
satisfaction with the treatment (FertiQoL Treatment; z = —1.727, P < 0.04) than
cIVF patients. During the course of NC-IVF treatment there was a reduction of
infertility specific distress (IBS; #(40) = 2.2, P < 0.03), an increase of quality
of life (WHOQOL-Bref; #(39) = 2.5, P < 0.02) and lower influence of fertility
problems (FertiQol; #(23) = 2.3, P < 0.03).

Limitations, reason for caution: Even though all patients were offered both
treatment options, some bias concerning a more positive expectation concern-
ing the NC-IVF treatment cannot be excluded. It cannot be excluded that the
dropout rate has some impact on the study results.

Wider implications of the findings: NC-IVF treatment seems to be less
stressful for infertile patients. Furthermore, previous studies have shown that
modified NC-IVF treatments can be equally effective and less risky compared
to cIVE Therefore this kind of treatment should be considered as an alterna-
tive treatment option in certain cases, especially in psychologically distressed
women.

Study funding/competing interest(s): Funding by University(ies), Funding by
commercial/corporate company(ies) — MSD Merck Sharp & Dohme GmbH.
No competing interests.

Trial registration number: NA.

Keywords: natural cycle IVF, psychological distress, depression

0-083 The risk of clinically diagnosed unipolar depression among men
in ART treatment — a national register-based cohort study of 37,913 men

C. S. Sejbaek!, A. Pinborg?, I. Hageman®, A. M. S. Serensen', J. L. Forman®,
L. Schmidt'

"University of Copenhagen Faculty of Health and Medical Sciences,
Department of Public Health Section of Social Medicine, Copenhagen,
Denmark

*Copenhagen University Hospital Hvidovre Hospital, Department of
Obstetrics and Gynecology, Copenhagen, Denmark

*Copenhagen University Hospital Rigshopitalet, Psychiatric Center
Copenhagen, Copenhagen, Denmark

4University of Copenhagen Faculty of Health and Medical Sciences,
Department of Public Health Section of Biostatistics, Copenhagen, Denmark

Study question: Are men who initiated assisted reproductive technology (ART)
treatment, due to male factor infertility, at a higher risk of a clinically diagnosed
unipolar depression compared to men in ART treatment due to female factor or
unexplained infertility?

Summary answer: Men who initiate ART treatment due to male factor infertil-
ity are not at a higher risk of developing a clinically diagnosed unipolar depres-
sion compared to men in ART treatment due to female factor or unexplained
infertility.

What is known already: Studies have shown that men in fertility treatment
for male factor are more distressed and experience more negative emotions in
relation to feelings of stigma, loss and self-esteem compared to men in fertility
treatment due to other causes. Furthermore, low semen quality may be associ-
ated with depression. Previous studies on these topics are both qualitative and
quantitative and limited in sample size. Only one previous study has explored
clinically diagnosed depression in men ART treatment.
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Study design, size, duration: A national, register-based cohort study; 37,913
cohabitant male partners to women in ART treatment recorded in the Danish
IVF register were identified via the Central Personal Register. Data were linked
to the ICD-8 and ICD-10 codes for clinically diagnosed unipolar depression
from the Danish Psychiatric Central Research Register (1969-2009).
Participants/materials, setting, methods: For the initial analysis the full
cohort of 37,913 male partners were used. A Cox regression analysis was
used to investigate the association between male factor infertility and unipo-
lar depression subsequent to initiating ART treatment in a sub-population of
34,817 men without clinically diagnosed unipolar depression prior to ART
treatment.

Main results and the role of chance: Of the 37,913 men cohabiting with a
female partner who initiated ART treatment, 446 (1.2%) had a clinically di-
agnosed unipolar depression either before or after initiating ART treatment.
Among the men with a unipolar depression diagnosis, 32.7% were diagnosed
prior to initiating ART treatment, while the remaining 67.3% were diagnosed
with unipolar depression after initiating ART treatment. In the sub-population
(n=34,817), only 266 men had a clinically diagnosed unipolar depression. The
full sub-population was included in the further analysis. Men with male factor
infertility did not have an increased risk of unipolar depression compared with
men in ART treatment due female factor or unexplained infertility (adjusted
Hazard Ratio = 1.04 (0.79-1.36), p = 0.804).

Limitations, reason for caution: Only men with a clinically diagnosed uni-
polar depression recorded at a psychiatric hospital are included in the national
registers; i.e., only severe cases of depression. Men who were treated with anti-
depressive medication and/or in counselling outside the hospital setting were
not recorded in the Central Psychiatric Register.

Wider implications of the findings: Though previous studies have shown that
male factor infertility is a potential severe stressor for men in fertility treatment,
it is very reassuring to see that in this large national cohort study, male factor
infertility was not a risk factor for developing a clinically diagnosed unipolar
depression subsequent to treatment when compared to men in couples with dif-
ferent infertility diagnoses. Counselling men in fertility treatment should in-
clude this very important information.

Study funding/competing interest(s): Funding by national/international
organization(s) — Research grants are funded by the Danish Health Insurance
Foundation and Merck Sharp & Dohme. The funders had no influence on the
data collection, analyses or conclusions of the study. No conflicts of interests
to declare.

Trial registration number: NA.

Keywords: men, ART treatment, depression, infertility diagnosis

0-084 Infertility coping strategies and their effect in infertility stress: is
the relationship equivalent across cultures?

M. P. Sobral', M. E. Costa', L. Schmidt>, M. V. Martins'

"University of Porto Faculty of Psychology and Education Sciences, Center for
Psychology at University of Porto, Porto, Portugal

2University of Copenhagen Section of Social Medicine, Department of Public
Health, Copenhagen, Denmark

Study question: Is the relationship between infertility-related coping (namely, ac-
tive-avoidance and meaning-based strategies) and infertility-related stress (person-
al, marital, and social domains) in women significantly invariant across cultures?
Summary answer: Culture can affect the way infertility-related coping strat-
egies influence infertility stress. The effects of active-avoidance coping on
personal, marital, and social stress depend on the country of origin. While
meaning-based coping had similar impact on stress domains across all coun-
tries, the effect on social stress was only significant in Sweden.

‘What is known already: The effect that coping strategies have on the way women
deal with the infertility stressor is widely known. A large number of studies have
shown the negative influence of avoidant coping strategies on infertility stress, and
some have reported a mitigating effect of seeking a positive meaning in infertility.
However, there are no studies comparing these relationships between countries.
Study design, size, duration: This study emerges from multinational collabo-
rations with the Copenhagen Multi-centre Psychosocial Infertility (COMPI)
research programme. Data was collected administrating the same measures
across countries between 2000 and 2013, with samples differing only in cul-
ture. Among the nine collaborating countries, three samples were eligible to this
study: Denmark, Sweden and Greece.

Participants/materials, setting, methods: Participants were 1609 women
seeking fertility treatment in Denmark, Greece, and Sweden. The COMPI Cop-
ing Strategies Scales assessed the use of active avoidance and meaning-based
coping strategies. The COMPI Fertility Problem Stress Scales assessed person-
al, marital and social stress. Multi-group analyses were conducted and critical
ratios (]Z]) were used to compare parameters.

Main results and the role of chance: Positive associations between active-
avoidance coping strategies and personal, marital, and social stress were found
in all countries. The deleterious effect of active-avoidance coping on personal
and social stress was significantly higher for Danish women (|Z] > Z , ). Stron-
ger effects were also found on personal and marital stress in Greek women
when compared to Swedish (|Z] > Z ). Meaning-based coping was found to
have a decreasing effect on all stress domains, but the association with social
stress was significant only in the Swedish sample. Meaning-based coping had
similar impact on stress domains across all countries (|Z] <Z ).

Limitations, reason for caution: Although the design of this study is based on
solid theoretically driven hypotheses and replicates other longitudinal designs
based on a single culture, claims of directional influence cannot be made due to
its cross-sectional nature. Because samples were derived from European coun-
tries, results cannot be generalizable to other continents.

Wider implications of the findings: Understand the impact of culture when
coping with infertility has became especially relevant with cross-border repro-
ductive care. This research represents a first step towards increasing practitioners’
knowledge on cultural specificities. Results suggest that active-avoidance strate-
gies can be particularly harmful to Danish and Greek women.. Meaning-based
coping strategies are important for clinicians to train, as they can be protective
of personal and marital stress independently of the patient’s country of origin.
Study funding/competing interest(s): Funding by national/international
organization(s)

This work is supported by European Union Funds (FEDER/COMPETE — Op-
erational Competitiveness Programme) and by national funds (FCT — Portu-
guese Foundation for Science and Technology) under the projects PTDC/
MHC-PSC/4195/2012 and SFRH/BPD/85789/2012.

Trial registration number: NA.

Keywords: infertility coping strategies, infertility stress
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0-085 Sex-specific aspects of meiotic failure in relation to meiotic
checkpoints and genome integrity of germ cells

W. M. Baarends', A. Enguita!, M. Ooms!, L. H. Looijenga? G. R. Dohle?,
J. A. Grootegoed!

'Erasmus MC, Department of Developmental Biology, Rotterdam, The
Netherlands

2Erasmus MC, Department of Pathology Erasmus MC Cancer Institute,
Rotterdam, The Netherlands

3Erasmus MC, Department of Urology Erasmus MC Cancer Institute,
Rotterdam, The Netherlands

During meiotic prophase, all chromosomes have to stably associate (synapse)
with their partner chromosome, and exchange genetic information, in order to
ensure correct segregation and ploidy reduction. These processes both depend
on the formation and repair of around 200 programmed DNA double-strand
breaks (DSBs) at hotspots that are located throughout the genome. In male
meiotic prophase, the presence of the largely heterologous X and Y provides a
challenge to the system. An intricate regulatory system ensures that an obligate
crossover is formed in the small homologous region that they share, the so-
called pseudoautosomal region. The heterologous regions remain unsynapsed,
and display persistence of DSBs. This triggers global transcriptional inactiva-
tion of both the X and Y chromosome, culminating in formation of the XY
body in the periphery of the spermatocyte nucleus. When meiotic DSB repair,
or chromosome pairing, or both, are somehow impaired for multiple or all
chromosomes, overall DSB repair stalls, and XY body formation fails, and this
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triggers a very robust checkpoint in male mice, leading to a complete arrest in
meiotic prophase. This prevents further meiotic and postmeiotic progression
of cells with a damaged genome. In addition to this prophase checkpoint, a
very efficient meiotic metaphase checkpoint can be activated by even a single
chromosome misalignment in male mice. It is not clear to what extend similar
checkpoints are activated in men that display a maturation arrest phenotype
in testicular biopsies, based on morphological criteria. We are using a fluo-
rescent immunostaining approach, to investigate whether similar checkpoints
are activated in human males with meiotic arrest. We are analysing remnant
material of paraffin embedded testis biopsies of azoospermic patients with
Johnson score 3—6 (JS3—6; n = 21) and Johnson score 9-10 (control; n = 15),
using specific antibodies to asses meiotic entry, XY body formation, meiotic
metaphases, and the presence or absence of postmeiotic spermatids. Complete
failure of XY body formation was observed in only 10% of the JS3—-6 patients.
Analyses of activation of other checkpoints and of the efficiency of meiotic
DSB repair in relation to checkpoint activation are currently underway. The
results from this type of approach may help to estimate the risk of obtain-
ing elongated or condensed spermatids with a damaged or aneuploid genome
that might have escaped checkpoint activation mechanisms in testis biopsies
of azoospermic men.

Keywords: meiosis, sex chromosomes, spermatogenesis, meiotic checkpoint,
DNA repair

0-086 Why are males dying younger? Evolutionary and functional
aspects of maternal mitochondrial inheritance and mitochondria in
ageing

N. J. Gemmell!
"University of Otago, Allan Wilson Centre Department of Anatomy, Dunedin,
New Zealand

Mitochondria are central to eukaryotic life. They retain their own genome
(mtDNA) and this molecule has important roles in energenesis and a grow-
ing list of other processes. mtDNA is almost universally inherited solely
through the female lineage, which provides opportunity for selection to op-
erate asymmetrically between males and females. A growing body of work
suggests that mtDNA mutations may have stronger effects on phenotype in
males than females — an idea I termed ‘Mother’s Curse”. In particular, I
pointed out that male specific traits, such as sperm function, would be pro-
foundly affected by this asymmetry in selection. Recent work also impli-
cates this selection asymmetry in the strong sexual dimorphism in ageing
observed across a diversity of species. In this talk I will review some of
the background around the development of the Mother’s Curse hypothesis,
particularly around the effects predicted on male reproductive functions, evi-
dence that supports the hypothesis, and then consider areas in biology where
this theory might have impact.

Keywords: mitochondria, fertility, sperm, fitness
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0-087 Early pregnancy units: Are they worth it?

R. Farquharson'
'"Miscarriage Clinic, Gynaecology Department, Liverpool, United Kingdom

The emergence of early pregnancy units (EPU) began in the late 1980’ fol-
lowing triage audit of emergency gynaecology patient admissions which dem-
onstrated unnecessary admissions to hospitals and bed blockage. The seminal
paper of Bigrigg and Read (1991) heralded the cost-effective analysis of setting
up an out-patient, ultrasound- based assessment of early pregnancy symptoms
and complications which remain the commonest gynaecology emergency. This
acted as a spring well for the local development and delivery of emergency
assessment of early pregnancy leading to the appearance of a national network
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across the UK (earlypregnancy.org.uk) under the aegis of the Association of
Early Pregnancy Units.

The bewildering array of terms used to describe the plethora of early pregnan-
cy events and complications was rationalised in 2005 by the Early Pregnancy
specialist interest group of the European Society of Human Reproduction and
Embryology (ESHRE) and soon after by the Royal College of Obstetricians
and Gynaecologists (Farquharson et al, 2005: RCOG guideline 2006). The basis
for this initiative was to emphasise the ultrasound scan assessment as a more
patient-orientated understanding and to make the distressing diagnosis of early
pregnancy loss (EPL) involve a fully trained team who are empathic and caring
when dealing with breaking bad news.

The sheer scale of national demand for EPU capacity is reflected, certainly
within the UK, with provision of over 250,000 scans each year which correlates
with the estimated number of miscarriage (200,000) and ectopic pregnancy
(15,000) diagnoses. These impressive figures are seen against the backdrop of
700.000 births many of whom self-refer for reassurance scan in early pregnancy
prior to antenatal booking. It is of utmost importance to provide adequate edu-
cational support for all EPU health care professionals. As a result, the level of
competence at scanning remains the biggest variable in care provision across
the European Union (EU).

The adoption of high resolution transvaginal ultrasound allied to serial mea-
surement of serum HCG levels has helped discriminate cases of life-threatening
ectopic pregnancy amenable to both medical and/or surgical management. The
NICE guideline (2012) on ectopic pregnancy and miscarriage has attempted
to assess evidence based practice in a highly diverse area of practice. Early
pregnancy has been the subject of increasing research interest with international
collaborative RCT’s planned, in recruitment phase or completed.

In terms of training and education, early pregnancy has ‘come of age’ and
is a popular choice for trainees in areas of specialisation for healthcare
professionals.

Keywords: early pregnancy, the value of early pregnancy units

0-088 Recurrent pregnancy loss programs: optimizing care and
research opportunities

M. Stephenson'
"University of lllinois at Chicago College of Medicine, Obstetrics and

Gynaecology, Chicago, U.S.A.

Recurrent pregnancy loss (RPL) affects as many as one in 20 couples seeking
parenthood. Despite extensive research worldwide, causes of recurrent preg-
nancy loss remain elusive. Genetic testing of miscarriage tissue offers the
promise to identify pregnancy loss due to numeric chromosome errors and
submicroscopic additions or deletions to the genome, which may be respon-
sible for lethal embryonic developmental defects. Without answers, patients
are left to make decisions without information, and prolonged unresolved
grief.

Recurrent pregnancy loss evaluation is complex, requiring an interdisciplin-
ary rather than traditional specialty-based approach. Therefore, this requires
changes in the standard organizational model of health care delivery to opti-
mize clinical care and research, and teaching across disciplines. Proximity to an
IVF Program allows convenient access to assisted reproductive technologies, if
required. Following evaluation and development of a management plan, close
monitoring and supportive care in early pregnancy is associated with high live
birth rates.

A robust RPL database is essential for clinical research. Informed consent at
time of consultation allows prospective collection of demographics, evalu-
ations, diagnosis and management to be entered into a database, along with
subsequent pregnancy outcomes. A data dictionary is essential to optimize data
entry consistency. Data entry and management personnel can optimize data
entry and storage.

Concurrent storage of blood (from both partners), urine, endometrial and
miscarriage tissue, and placental tissue and cord blood with ongoing preg-
nancies, facilitates RPL clinical and basic science research, rather than
selectively collecting for a specific study. Research banking is essential to
advancing the field in our lifetime. International collaboration is essential
for clinical trials since the sample size is usually not attainable with a few
RPL centers.

Keywords: recurrent pregnancy loss, recurrent miscarriage, patient care,
research
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0-089 Ovarian function in long-term survivors of childhood cancer

J. S. E. Laven', W. van Dorp', M. M. Heuvel-Eibrink?, R. Pieters?

'Div. Reproductive Medicine, OBGYN Erasmus MC, Rotterdam,

The Netherlands

*Pediatric Oncology, Prinses Maxima Centre for Pediatric Oncology, Utrecht,
The Netherlands

Childhood cancer has become a curable disease. Currently, two-third of all chil-
dren with cancer reach long-term survival. Overall survival of childhood cancer
has increased dramatically over the past decades, which has urged clinicians
to pay attention to short- and long-term adverse effects of cancer treatment
(Anderson, 2013).

Th emost frequent long-term side effect of cancer treatment is gonadal dys-
function, often resulting in impaired fertility (Lie Fong et al., 2008, 2009).
Gonadal dysfunction does occur especially after treatment with alkylating
agents or pelvic radiotherapy. Fertility can also be impaired as a result of cra-
nial irradiation by disruption to the hypothalamic-pituitary-gonadal axis. The
magnitude of this impairment depends on the treatment modality, the total
cumulative dosages, as well as on the genetic susceptibility of a cancer sur-
vivor (Anderson 2013; Van Dorp et al., 2013a). Besides infertility in women
cancer treatment might also cause a subsequent loss of bone mass due to the
depletion of estrogens.

Ovarian function is nowadays assessed by measuring the serum levels of anti-
Miillerian hormone (AMH) (Visser et al, 2012). In adult women it has been
shown that AMH levels are already reduced before the start of chemotherapy
(Lawrenz et al., 2012). This indicates that not only therapy but also the disease-
and general health status may influence ovarian function at the time of diagnosis.
Similarly, in adolescent and young adult women diagnosed with cancer signifi-
cant damage to gametes has been observed before the start of treatment (Fabbri
etal., 2011). We have recently shown that AMH levels in pre-pubertal girls with
newly diagnosed cancer are already compromised before treatment starts, sug-
gesting that the disease itself affect ovarian function (van Dorp et al., 2014).
The occurrence and the magnitude of gonadal dysfunction after cancer
treatment varies according to chemotherapy regime and dosages, pelvic ra-
diotherapy used as well as age at diagnosis. Moreover, genetic variation,
which determines ovarian reserve in normal healthy women, may modify
ovarian reserve in female childhood cancer survivors as well (van Dorp et al.,
2013b).

Ovarian dysfunction after chemotherapy has been well described; premature
follicular depletion will result in early menopause. Byrne and colleagues fol-
lowed up women treated for cancer before the age of 20 years and recorded that
nearly half of those treated with radiotherapy and chemotherapy had reached
menopause by the age of 31 years, compared with 5% of controls (Byrne
etal.,1992).

Potential ovarian mechanisms behind increased infertility include a loss of ovar-
ian reserve and genotoxic effects on oocytes. One study (Barton et al., 2013) has
prospectively analyzed reduced ovarian reserve in relation to fecundity in young
women. They and others concluded that there was no delay in conception in
women with low concentrations of AMH (Hagen et al., 2012). The genotoxic
effects on germ cells of both radiotherapy and alkylating agent chemotherapy
have long been a cause for concern, although the risk of genetic disease does
not seems to be increased in the children of cancer survivors (Wallace et al.,
2012; Anderson 2013).

Women who have had radiotherapy treatment to a field that included the uterus
are at increased risk of adverse outcome in pregnancy, including late miscar-
riage, premature delivery, low birth weight and postpartum hemorrhage. Pre-
conception counseling may be appropriate and these women should be advised
that pregnancy needs to be supervised in a high-risk obstetric unit (Lie Fong
etal., 2012; Wallace et al., 2013).

Last but not least one should consider cryopreservation of ovarian tissue in girls
at high risk of premature ovarian insufficiency. Cryopreservation of ovarian

tissue in pre-pubertal girls remains experimental. In post-pubertal girls, oocyte
cryopreservation may be an option (Wallace et al., 2013).

Keywords: ovarian function, childhood cancer, survivor, management,
fertility

0-090 Testicular function in long-term survivors of childhood cancer

K. Jahnukainen'
'Helsinki University Central Hospital, Children’s Hospital, Huch — Helsinki,
Finland

Testis has been shown to be highly susceptible to the toxic effects of cancer
therapy at all stages of life, even in childhood despite the relative quiescence
of the hypothalamic-pituitary (HP)-gonadal axis. Future fertility relies on the
presence of spermatogonial stem cells (SSCs) to produce a constant supply of
spermatozoa from puberty onwards. It is generally accepted that cancer treat-
ment which results in a complete loss of SSC will lead to permanent infertility.
Chemotherapy: Acute leukemias, the most common cancer type in children,
involve treatment with antimetabolites and vinca-alkaloids which inhibit DNA
and RNA synthesis and mitosis. Long-term follow-up of leukemia survivors
indicates that treatment with these chemotherapeutic drugs does not completely
deplete the SSCs. Treatment with a high cumulative dose of alkylating agents
is one of the major factors decreasing the probability of fertility. Many studies
have described threshold doses for long term subfertility. However, a recent
large study of non-irradiated childhood cancer survivors failed to identify any
threshold dose for alkylating agent exposure that predicted impaired spermato-
genesis after long-term follow-up. There may be other factors, in addition to
absolute doses and regimen, such as genetic variation in drug metabolizing
pathways that modulate the impact of alkylating agent exposure on spermato-
genesis or its recovery.

Radiotherapy: Even low scattered irradiation doses can damage spermatogo-
nia: permanent azoospermia can result when the testes are exposed to doses
higher than 6-10 Gy. Leydig cells are more resistant to radiation damage.
Leydig cell dysfunction is associated at doses 225 Gy. Radiotherapy exposing
the HP region 225 Gy contributes to risk of androgen deficiency.
Hematopoietic stem cell transplantation: Germ cell failure with raised
serum levels of FSH and decreased testicular growth in puberty are observed
among most of the male patients after hematopoietic stem cell transplanta-
tion (HSCT) irrespectively to conditioning therapy. However, the probability
for recovery of spermatogenesis post-treatment, is associated with the type
of conditioning therapy, age of the patient, time interval since transplanta-
tion and absence of chronic graft-versus-host-disease. One third of adult
HSCT patients receiving high dose cyclophosphamide had sperm in the
ejaculate after a recovery period of 1 year. But after total-body-irradiation
(TBI), recovery of spermatogenesis never occurred before the 4th year after
transplantation. Similar findings have recently been reported in the pediat-
ric population. HSCT conditioning with busulfan or cyclophosphamide was
associated with better pubertal growth with larger adult testicular volumes,
lower serum levels of FSH and the more frequent presence of spermatozoa
than TBI conditioning.

Assessment of gonadal dysfunction: Semen analysis is a gold standard as the
primary surveillance modality for evaluation of spermatogenesis. Monitoring
of growth and pubertal development and progression is recommended for pre-
and peri-pubertal survivors treated with radiotherapy exposure of the testes and
HP region. Referral to a reproductive medicine clinic is recommended for sur-
vivors treated with potentially gonadotoxic therapy. Counselling regarding the
risk of androgen deficiency is recommended for survivors treated with radio-
therapy exposure of the testes or HP region. Survivors treated with one or more
potentially gonadotoxic treatment should be aware of the risk of physiological
sexual dysfunction including erectile and ejaculatory dysfunction.

Male fertility preservation: The gonads should be shielded from irradia-
tion when possible. Sperm cryopreservation should be offered to pubertal and
post-pubertal cancer-diseased boys. In adolescents, measurements of testicular
volume are helpful in predicting the chance for successful retrieval of sperma-
tozoa and semen production. The chances of improving fertility after sterilizing
cancer therapy remain poor. Rapid progress in the development of novel ex-
perimental strategies to generate fertile gametes from cryopreserved testicular
tissue may provide new methods for fertility preservation among pre-pubertal
patients in the future.

Keywords: infertility, androgen deficiency, childhood cancer therapy, recovery
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0-091 Organizing the lab: the effect of time to injection in
intracytoplasmic sperm injection (ICSI) on ongoing pregnancy

L. Van Den Hoven', J. C. M. Hendriks?, L. Ramos®

'Radboud UMC, Obst. and Gynaecology, Nijmegen, The Netherlands
*Radboud UMC, Epidemiology, Nijmegen, The Netherlands
3Radboud UMC, Obst. and Gynaecology, Nijmegen, The Netherlands

Study question: The purpose of this study is to investigate whether the timing of the
start of ICSI after ovum pick-up (OPU) influences the probability to become preg-
nant. As, specifically, extreme poor semen quality requires a more time consuming
ICSI procedure, the time that ICSI is started is inevitable subject to variation.
Summary answer: Differences of ICSI injection interval times between 1.0 h up
t0 6.0 h since ovum pick up does not influence the ongoing pregnancy rate (OPR).
‘What is known already: It is argued that 4 h are needed to complete nuclear
and cytoplasm maturation of oocytes before injection, despite an omission of
confirmative large studies. A fixed time-interval after OPU of the injection for
all patients is not feasible, because of the variation of the laboratory workload
(number of ICSIs per day) and semen quality. However, it is challenging to
organize the lab procedures without causing detrimental effect on fertilization,
embryo quality or pregnancy outcome.

Study design, size, duration: This retrospective study includes all first cycles
of patients who visited our clinic between February 2002 up to April 2014. The
ICSI injection interval is defined as the time interval between OPU and injec-
tion. The ICSI injection interval was categorized and evaluated in relation to:
pregnancy, ongoing pregnancy and abortion.

Participants/materials, setting, methods: The first ICSI cycles of 3032
women were included in this study. The treatments were related to type of
sperm used: either ejaculated, non-ejaculated, fresh/frozen. The median female
age was 32.0 years (range: 19.8—43.8 years) and the median injection time in-
terval was 2.3 h (range: 0.6-7.3).

Main results and the role of chance: The percentage of ongoing pregnancies
was 39% (95% confidence interval (CI): 37 — 41%) and this was not statisti-
cally significant different between the ICSI injection time intervals and even so
after adjustment for basic female characteristics: age, FSH doses, number of 0o-
cytes and of fertilized oocytes. In addition, on average the start of ICSI with fresh
sperm was 36 min (95% CI: 30-43) earlier compared to frozen sperm, while the
mean start of [CSI was similar with respect to ejaculated or non-ejaculated sperm.
After OPU, injection can be started as soon as 1.0 h after OPU without reducing
the chance to pregnancy.

Limitations, reason for caution: The groups with very early (<1.0 h) and the
very late (>6.0 h) injection times are small, and may be related to lower preg-
nancy rates. The primary outcome in this study is OPR of the first cycle; we did
not consider the cumulative outcome of the cryopreserved embryo’s.

Wider implications of the findings: The work load in an IVF-lab is not constant.
The limitations of personnel and ICSI- microscopes together with the difficulty
of some ICSI’s, implicate decision making of when to start an ICSI procedure.
Although the ongoing pregnancy rate may be lower before 1.0 h and after 6.0 h,
pregnancy rates are still good; extreme long or short periods between OPU and
injection is not desirable, but in extreme conditions it could be acceptable.
Study funding/competing interest(s): Funding by hospital/clinic(s) —
Radboud University Medical Center, Nijmegen, The Netherlands.

Trial registration number: NA.

Keywords: ICSI, timing, pregnancy, injection, ongoing pregnancy

0-092 Reliable High Resolution SNP-Array Analysis of Human
Embryos for Genomic’s Aberration Screening and Karyomapping

R. Xiong!, R. Duttagupta®, E. Fung?, B. Levy®, G. Lin'

'Reproductive and Genetics Hospital CITIC-XIANGYA, Genetics Center,
ChangshaHunan, China

2Affymetrix Inc 3420 Central Expressway Santa Clara CA 95051. USA, RD,
Santa Clara, U.S.A.
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*Columbia University Medical Center, The New York Presbyterian Hospital
3959 Broadway CHC — Room 406b, Medical Center, New York, U.S.A.

Study question: Can High-Resolution Single Nucleotide Polymorphism Array
(SNP-A) analysis be reliably used to screen for genomic aberrations on human
embryos from patients undergoing in vitro fertilization (IVF) treatment?
Summary answer: Empirical evidence demonstrates that High-Resolution
SNP-A can be reliably used to detect chromosomal aberrations on embryos
that have undergone trophectoderm (TE) biopsy. Previously characterized sam-
ples with known genetic profiles were analyzed by SNP-A in a blinded fash-
ion to determine the ability of SNP-A to identify previously known and novel
aberrations.

What is known already: FISH-PGD and BAC-arrays have been used in em-
bryo screening but the resolution (size of the smallest aberration detected) and
mosaic sensitivity are limited. SNP arrays can detect both chromosome seg-
mental imbalances and aneuploidy, and may overcome the limitations of FISH
and BAC arrays in embryo screening and PGD.

Study design, size, duration: This was a retrospective study of 84 samples
with and without detectable chromosomal aberrations by alternative technolo-
gies (FISH, NGS, aCGH), The 84 samples included TE biopsies (N = 16), leu-
kocytes from health individuals (N = 44).... The study was run and analyzed
between June 2014 and January 2015.

Participants/materials, setting, methods: Samples were either TE biopsies
comprising 2-5 cells or manually picked leukocytes from peripheral blood.

All samples were amplified using whole-genome amplification followed by
CytoScanO Cytogenetics Suite Protocol. A reference file (for normalization
purposes) was generated using the 44 normal leucocytes samples (from similar
amount of starting cells) using Chromosome Analysis Suite Software.

Main results and the role of chance: The SNP-A methodology was robust;
all analyzed samples (100%) yielded results. Aberrant/non-aberrant status
was concordant with those obtained using a predicate methodology in all
cases (100%). Further evaluation on the aberrations and genotypes is being
conducted.

Limitations, reason for caution: The method evaluated provides a higher po-
tential of detecting smaller aberrations when compared with BAC-array, aCGH
or NGS. However, a bigger study to evaluate its clinical efficacy and utility is
advisable.

Wider implications of the findings: This is the first study reporting analyti-
cal assessment of high resolution SNP-A for chromosomal aberrations screen-
ing in embryos obtained for IVFE. High resolution SNP-A have the potential
to discover smaller chromosomal aberrations that other methods (BAC arrays,
acGH, FISH, NGS), with the additional value of the genotypes that could serve
for karyomapping and forensic evidence of the embryos when compared to
samples obtained by amniocentesis or after birth.

Study funding/competing interest(s): Funding by national/international
organization(s), Funding by commercial/corporate company(ies) — National
Science Foundation of China (No. 81222007). Affymetrix INC. RD.

Trial registration number: NA.

Keywords: single nucleotide polymorphism array, preimplantation genetic di-
agnosis, chromosomal aberrations

0-093 Frozen-thawed in vitro matured oocytes collected at the time of
ovarian tissue processing, for the purpose of fertility preservation for
transsexual persons, show normal spindle formations.

S. Lierman', K. Tilleman!, C. De Roo', K. Braeckmans?, K. Peynshaert?,

S. Weyers®, G. T’Sjoen*, P. De Sutter!

"University Hospital Ghent, Centre for Reproductive Medicine, Ghent,
Belgium

*University Ghent, Department of Pharmaceutics Laboratory of General
Biochemistry and Physical Pharmacy, Ghent, Belgium

3University Hospital Ghent, Department of Gynaecology, Ghent, Belgium
4University Hospital Ghent, Department of Endocrinology, Ghent, Belgium

Study question: Does long term androgen treatment in female to male trans-
sexual persons (FTMs) have an effect on the spindle structure and chromosome
alignment of in vitro matured cryopreserved oocytes derived from cumulus en-
closed oocytes (CEOs) isolated at the time of ovarian tissue (OT) processing
and cryopreservation, before or after vitrification.

Summary answer: Spindle structure analysis and chromosomal alignment
is normal in in vitro matured CEOs that were identified at the time of OT
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processing. The metaphase IT (MII) oocytes do not seem to be morphologically
affected by long-term androgen treatment.

‘What is known already: It has been shown, for oncological patients, that after
OT processing and cortex freezing, CEOs can be found in the remaining solu-
tion. These CEOs can be the result of tissue processing where cortical antral fol-
licles are mechanically disrupted. Others have stated that the CEOs are derived
from surplus medulla tissue. These CEOs can be in vitro matured until they
reach metaphase II stage. This has not yet been described for fertility preserva-
tion programs for FTMs.

Study design, size, duration: /n-vitro matured CEOs reaching MII stage were
collected and split into 2 groups; group 1 was immediately fixed for spindle
staining and group 2 was first vitrified and warmed and then analyzed for
spindle structure and alignment of the chromosomes. Statistical analysis was
performed by Fisher’s exact-test.

Participants/materials, setting, methods: 16 FTMs were included with
a mean age of 24.1 £ 6.2 years, following a period of testosterone treatment
(53.6 + 21 weeks). A total of 680 CEOs were collected, [IVM culture was per-
formed using supplemented M199-medium, open vitrification using the cryo-
top system, spindle structure analysis was assessed by immunostaining and
confocal imaging.

Main results and the role of chance: After 48 h in vitro maturation, 38.1%
CEOs were at Mll-stage (259/680). Those MII-oocytes were split over 2
groups: (1) 126 MlI-oocytes in the non-vitrification group, and (2) 133 MII-
oocytes, which underwent vitrification. Immediately after warming, the sur-
vival rate was 73.7% (98/133); after 1 h of culture 68.4% (91/133) and after
2 h of culture 67.7% (90/133). These 90 survived MlII-oocytes were fixed and
stained for spindle/chromosome alignment analysis. Both the non-vitrified
and the vitrified group, showed comparable results concerning normal spindle
structure and chromosomes alignment, 85.7% (108/124) versus 92.2% (83/90)
(P=0.269).

Limitations, reason for caution: The results are based on transsexual per-
sons whose ovaries were processed at the time of transition surgery, after
long term androgen hormonal treatment. Although the in vitro matured frozen
warmed oocytes seem morphologically normal, the biological competence of
these oocytes like fertilisation capacity and implantation potential was not
analysed.

Wider implications of the findings: CEOs can be collected during OT cryo-
preservation for FTMs. The Mlls from the FTMs show a normal spindle
structure and chromosome alignment before and after vitrification. From a
morphological point of view, the in vitro matured oocytes do not seem to be
affected by the androgen treatment. This finding can maximise fertility preser-
vation options for FTMs.

Study funding/competing interest(s): Funding by University(ies) — This study
has not been supported by any grants and the authors declare no competing
interests.

Trial registration number: This research is conducted with the approval of the
local ethics committee (2012/780).

Keywords: human ovarian medulla tissue, metaphase-II oocytes, vitrification,
spindle, in vitro maturation

0-094 Laser assisted hatching of blasotcysts prior to ET may improve
outcome

S. Watson', N. Winson'
'City Fertility Centre, Laboratory, ROBINA, Australia

Study question: Does laser assisted hatching (LAH) and subsequent blastocyst
collapse prior to Embryo Transfer affect pregnancy and implantation rates in
fresh IVF cycles.

Summary answer: Fresh embryo transfer of a single blastocyst following laser
assisted hatching may improve implantation

What is known already: While LAH studies have been very well documented,
there is very little published regarding LAH of fresh blastocysts, a recent pre-
sentation at ASRM meeting 2015 (Henderson et al) concluded that LAH of
fresh blastocysts may benefit patients over 40 years.

Study design, size, duration: - This was a prospective cohort study of 235 pa-
tients undergoing fresh blastocyst transfer between August 2013 and December
2014 at City Fertility Centre.

Participants/materials, setting, methods: - All patients undergoing fresh
stimulated IVF cycles with either standard IVF or ICSI insemination

were included; donor oocyte, CGH cycles and patients having double em-
bryo transfer (DET) were excluded from analysis. Embryos were assessed
on the morning of embryo transfer and LAH performed 5-15 min prior to
embryo transfer. The results were compared using Fishers Exact test where
p <0.05.

Main results and the role of chance: A total of 272 cycles were included; 136
cycles with LAH with blastocyst collapse and 136 controls. The biochemical
and clinical pregnancy rate for the LAH group was 52.2% and 45.6% and in
the control group 38.8% and 31.3% respectively. These results were significant
when compared using Fishers Exact test (p <0.5).

Limitations, reason for caution: This was not a RCT

Wider implications of the findings: With greater numbers the aeitology of the
patients could be reviewed to determine if this practice is more beneficial to a
particular sub group of patients.

Study funding/competing interest(s): Funding by hospital/clinic(s) — CFC
Trial registration number: NA.

Keywords: blastocyst, hatching

INVITED SESSION
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0-095 Preventing the transmission of mitochondrial DNA disease

H.J. M. Smeets', S. C. E. SalleveltH.%, J. C. F. DreesenM.?, C. E. M. De Die?,
A. B. C. Otten’, D. M. E. Hellebrekersl.*, D. C. Samuels®, I. F. M. De Coo®
'"Maastricht University Medical Center, Department of Clinical Genetics
School for Growth and Development and for Cardiovascular Research, Maas-
tricht, The Netherlands

*Maastricht University Medical Center, Department of Clinical Genetics
School for Cardiovascular Research, Maastricht, The Netherlands
3Maastricht University Medical Center, Department of Clinical Genetics
School for Growth and Development, Maastricht, The Netherlands
*Maastricht University Medical Center, Department of Clinical Genetics,
Maastricht, The Netherlands

SVanderbilt University Medical Center, Department of Molecular

Physiology and Biophysics Center for Human Genetics Research,

Nashville, U.S.A.

*Erasmus MC-Sophia Children’s Hospital, Department of Pediatric Neurology,
Rotterdam, The Netherlands

Mitochondrial disorders are among the most common inborn errors of me-
tabolism, in at least 15% caused by mitochondrial DNA (mtDNA) mutations,
which can occur de novo or are maternally inherited. Considering the clini-
cal severity and lack of treatment, preventing transmission to subsequent
offspring is often being requested, but reproductive options are not always
evident. Recurrence risks vary considerably, ranging from high and unpre-
dictable for many familial mtDNA mutations to low for often de novo, large
single mtDNA deletions. In the latter case prenatal diagnosis (PND) is offered
for reassurance. We studied if the same applied to de novo mtDNA point mu-
tations. We performed PND in 4 likely de novo mtDNA disease cases, based
on absence of the point mutation in multiple maternal tissues. The mtDNA
mutation was absent in all 4 prenatal samples. In literature 107 cases with de
novo mtDNA point mutations were reported, but PND in a subsequent preg-
nancy was only performed in 6 cases. None showed the mutation. The absence
of the mtDNA mutation in 64 siblings of individuals with a presumed de novo
mtDNA mutation further adds to the low recurrence risk of de novo point
mutations. However, for ethical reasons most asymptomatic minor siblings
of an index patient were not tested for the mutation. Only few reports from
family studies describe recurrence, but the data is not unambiguous. So, for
de novo mtDNA point mutations and deletions the recurrence risk seems to
be low and PND can be offered for reassurance. PND is also the most suitable
option for female carriers with a low mutation load demonstrating skewing to
the extremes. Preimplantation Genetic Diagnosis (PGD) is currently the best
reproductive option for most maternally transmitted heteroplasmic mtDNA
point mutations. Embryos with mutant load below a mutation-specific or, if
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not possible, general expression threshold of 18% are transferred. A total of
19 PGD cycles were performed in our lab for 4 different mtDNA mutations
(m.3243A > G, m.8993T > G/C, m.8344A > G, m.14487T > C). Of the 100
embryos diagnosed, 32 were transferable and 14 were transferred, leading to
4 pregnancies. Two have resulted in the birth of a healthy child. All carriers
produced oocytes below the threshold. In general blastomere mutation load
was representative for the whole embryo, but rare outliers occurred, which
could lead to a wrong conclusion. Therefore, we always analyse 2 blastomeres
of an embryo. Another patient carried both a de novo m.3243A > G muta-
tion and was compound heterozygote for mutations in the polymerase gamma
(POLG1) gene, the latter most likely explaining the clinical symptoms. PGD
was performed for the mother on both the m.3243A > G and POLG1 muta-
tions in separate blastomeres of the same embryo and a healthy embryo was
transferred. None of the embryos carried the m.3243A > G mutation. Data on
the oocytes and embryos of a carrier during multiple cycles generates further
insight in the size of the individual genetic bottleneck and distribution of
mutant load during oogenesis. Although the data is still limited, based on the
m.3243A > G and m.8993T > G PGD cases only, and assuming the absence
of selection, the size of the bottleneck ranges from about 10 tot 100 mtDNA
molecules, which is less than the 200 reported in literature. The distribution
pattern of the mutation loads varies, ranging from random (m.324A > G),
derived from 2 populations (m.3243A > G) and skewed (m.3899T > G). These
data can be used to resolve the mechanisms of the bottleneck further and to
predict the chance of having offspring below the threshold of expression in
individual carriers. Finally, nuclear genome transfer techniques have recently
been approved in the UK and will offer additional reproductive options es-
pecially for carriers with high heteroplasmy levels or homoplasmic mtDNA
mutations.

Keywords: mtDNA disease, genetic bottleneck, prenatal diagnosis, preimplan-
tation genetic diagnosis, de novo disease

0-096 Towards therapeutic application of IVF-based techniques to
prevent transmission of mtDNA disease

L. Hyslop', L. Irving!, J. Richardson', L. Craven?, M. Choudhary?,

A. Murdoch?®, D. Turnbull?>, M. Herbert'

Unstitute of Genetic Medicine, Wellcome Trust Centre for Mitochondrial
Research, Newcastle Upon Tyne, United Kingdom

nstitute of Neuroscience, Wellcome Trust Centre for Mitochondrial Research,
Newcastle Upon Tyne, United Kingdom

3Newcastle Fertility Centre at LIFE, NA, Newcastle Upon Tyne,

United Kingdom

The fertilised egg contains >200,000 copies of mitochondrial DNA (mtDNA).
Unlike nuclear DNA, which we inherit from both parents, mtDNA is exclu-
sively maternally inherited. Pathogenic mutations in mtDNA cause a range of
debilitating and life-threatening diseases. MtDNA mutations may affect all,
or only some, copies of mtDNA. In the latter case, known as heteroplasmy,
the severity of disease is proportional to the ratio of mutated to non-mutat-
ed mtDNA. Because of random segregation and sampling effects during
early embryonic development, women who are heteroplasmic for a given
mtDNA mutation produce oocytes with varying mutation loads. It is there-
fore very difficult to predict the risk of serious disease in the children of af-
fected women. While preimplantation genetic diagnosis (PGD) may be used
to select embryos with the lowest mutation load, it is not useful for women
who consistently produce oocytes with mutation loads above the threshold
for mtDNA disease. An alternative approach, currently being developed, is
to uncouple the inheritance of nuclear DNA from mtDNA by transplanting
the nuclear DNA from the egg of an affected woman to that of an unaffected
donor. This would enable women with mutated mtDNA to have a genetically
related child with a greatly reduced risk of transmitting mtDNA disease. Fol-
lowing > 5 years of public debate and scrutiny, the UK Parliament has re-
cently voted in support of a change to legislation to enable the UK Regulator
to consider applications from clinics to offer the new techniques in clinical
treatment to prevent transmission of mtDNA disease. =~ We are currently
engaged in preclinical studies to investigate the likely safety and efficacy of
the new techniques. An update of progress towards clinical treatment will be
provided.
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0-097 Complicated Decisions: How individuals and couples end treatment

J. C. Daniluk'
"University of British Columbia, Educational and Counselling Psychology,
Vancouver BC, Canada

The number of patients who elect to end treatment prior to achieving a viable
pregnancy is estimated to range from 20% to 65%. Concerns have been raised
about these high “drop out” rates, particularly in cases when the prognosis is good
and patients do not have to bear the full financial costs of treatment. In response to
these concerns, considerable attention has recently been paid in the literature to the
importance of patient-centered care, early identification of psychosocial vulner-
abilities, and the availability of adequate, stage-specific counselling and tailored
interventions. Efforts to reduce treatment burden, improve the quality of medi-
cal care, and support patients through the physical, emotional, and psychological
challenges of fertility investigations and treatments should be vigorously pursued.
However, these efforts may not be sufficient to fully address “premature” treat-
ment termination. The decision to end fertility treatment prior to achieving a vi-
able pregnancy is indeed complicated. The literature indicates that these decisions
are based not just on prognosis or the financial costs of treatment, but on a range of
psychosocial factors specific to the individual, their significant relationships, their
values and cultural beliefs, as well as their perceptions of the risks and personal
costs associated with continued treatment. This presentation will include a brief
overview of the research literature addressing the primary reasons that patients
end treatment prior to achieving a viable pregnancy. The literature on the short-
and long-term outcomes for individuals and couples who end treatment before
they are able to realize their parenting dreams and goals will also be discussed.
Emphasis will be placed on the importance of patient empowerment through
patient-centered care, shared decision-making, language, and empathic commu-
nication. The need to expand our definition of successful treatment outcomes will
also be underscored. While we may not always be able to ensure happy endings,
this presentation will focus on what we can do to contribute to helpful endings.
Keywords: ending treatment, decision-making, helpful endings

0-098 Women’s long-term trajectories of psychological adjustment
during and after IVF treatment

S. Gameiro', A. W. van den Belt-Dusebout?, D. Braat®, F. E. van Leeuwen?,
C. M. Verhaak*

'Cardiff University, School of Psychology, Cardiff Wales, United Kingdom
*Netherlands Cancer Institute, Department of Epidemiology, Amsterdam,
The Netherlands

3Radboud University Nijmegen Medical Centre, Obstetrics and Gunecology,
Nijmegen, The Netherlands

‘Radboud University Nijmegen Medical Centre, Department of Medical
Psychology, Nijmegen, The Netherlands

Research on psychosocial adjustment to infertility and fertility treatment has
mostly focused on group-based responses to treatment (means), but neglected to
investigate how each individual adjusts across time. The goal of the present study
was to describe the most common longitudinal adjustment trajectories (anxiety,
depression) of women during and after In-Vitro-Fertilization (IVF) treatment and
to explore demographic, diagnosis, treatment and psychosocial predictors of these
trajectories. Finally we investigated differences in mental-health 11-17 years
after treatment according to adjustment trajectories. Women attending the Rad-
boud University Nijmegen Medical Center in The Netherlands (1998-2000,
STRESSIVF study) were consecutively recruited. Before the start of the first IVF
cycle (T1) data was collected on demographic, diagnosis and psychological (mar-
ital relationship, social support, helplessness and acceptance infertility cognitions,
avoidant and problem-focused coping) variables. Anxiety (STAI-S) and depres-
sion (BDI) were assessed before start, 1 month after their Ist cycle (T2), 6 months
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(T3) and 2.5 years after their last cycle (T4). Treatment outcome data after the first
and last cycle and compliance behaviour (compliers, discontinuers, persisters)
was collected. Mental-health data was collected from OMEGA project (rn = 180).
Latent class growth mixed modelling with maximum-likelihood-estimation was
implemented to identify subgroups of patients with distinct longitudinal tra-
jectories (T1-T4). Predictors of trajectory membership were investigated with
multinominal-logistic regressions. Response rate was 84%. 36 women (9.4%)
were excluded because they lacked data on more than two time-points. 348 were
retained. Average age was 32. 23% had children before treatment. 26% achieved
pregnancy after the 1st cycle and 51% after the last. 67% complied with treatment,
23% discontinued prematurely and 10% did more than 3 cycles. Four good-fitting
anxiety trajectories were identified (BIC = 7579.71, AIC = 7506.51, posterior
classifications >.79). Resilient trajectories (n = 232,66.7%) were characterized by
stable positive functioning and Recovery trajectories (n = 85,24.43%) by an initial
pathological response with return to normal functioning. Chronic (n = 15,4.31%)
trajectories presented consistent low levels of psychological functioning and
Delayed (n = 16,4.6%) trajectories were characterised by a late pathological re-
sponse. Three good-fitting depression trajectories were identified (BIC =4114.32,
AIC = 4041.13, posterior classifications >.90). Resilient (n = 299,85.92%), Re-
covery (n = 32,9.2%) and Delayed (n = 17,4.89%). For anxiety, compared with
resilient participants, chronic participants reported longer infertility duration
(OR =2.367), higher marital dissatisfaction (OR = 1.176) and were more likely to
discontinue treatment prematurely (OR = 7.904). Compared with resilient partici-
pants, delayed participants were less likely to have children (OR = 0.55), reported
higher marital dissatisfaction (OR = 1.172) and lower social support (OR =.722).
Compared with resilient participants, recovery participants reported higher help-
lessness infertility cognitions (OR = 1.154). For depression, compared with resil-
ient participants, delayed participants were less likely to achieve a pregnancy after
the last cycle of treatment (OR = 1.154), reported higher marital dissatisfaction
(OR = 1.098), lower social support (OR = .669) and lower infertility acceptance
cognitions (OR = .671). Compared with resilient participants, recovery partici-
pants were less likely to achieve a pregnancy in their Ist cycle (OR = .161), re-
ported higher marital dissatisfaction (OR = 1.069) and higher helpless infertility
cognitions (OR = 1.272). Participants with a resilient anxiety trajectory presented
better mental-health than participants with a delayed trajectory (p = .003). Par-
ticipants with a recovery (p = .002) and resilient (p <.001) depression trajectory
presented better mental-health than participants with a delayed trajectory. Most
individuals adjust well. Only a very small percentage of patients will never adjust
across treatment but 14-33% will present adjustment difficulties at some point
during or after treatment. Patients with less satisfaction in the partnership, with
less social support and a stronger focus on the child-wish are less likely to be
resilient. Recovery trajectories seem to be associated with achieving pregnancy
after the first cycle. Discontinuation from treatment is associated with a chronic
anxiety trajectory. Overall results suggest that adjustment is multi-determined by
demographic, psychosocial, behavioural (i.e., compliance) and treatment factors,
and not only a function of treatment outcome.

Keywords: psychosocial adjustment, individual adjustment trajectories,
risk factors, mental-health, latent class growth mixed modelling
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0-099 Impact of environmental toxins on female reproduction

L. C. Giudice'
"University of California San Francisco, Obstetrics Gynaecology and Repr.
Sciences, San Francisco CA, U.S.A.

Reproductive health and ultimately our reproductive capacity are under strain
globally. Indicators of reproductive adversity include increased rates of infer-
tility/longer time to pregnancy, premature pubertal onset, increased miscarriage
rates, poor birth outcomes, developmental disorders, and reproductive disorders

including male and female factor infertility, and endometriosis, polycystic ovarian
syndrome (PCOS) and uterine fibroids. Since these changes have occurred in a
relatively short timeframe, genetics alone is unlikely, and environmental factors
are now considered part of reproductive risk. In developed and developing coun-
tries, air pollution, stress, nutrition, and chemicals in agricultural areas, personal
care and household cleaning products, and in industrial waste, pesticides, and
nearly ubiquitous plastics are of concern. This lecture will focus on representative
examples of environmentally-based reproductive compromise and epidemiologic
and experimental evidence for epigenetic and trans-generational persistence of
some modifications and phenotypes with an eye to how to minimize risk and
maximize reproductive success, with a focus on female reproduction.
Keywords: environment, reproductive risk, environmental toxicants, endocrine
disrupters

0-100 Impact of environmental toxins on male reproduction

R. Z. Sokol'
"University of Southern California Keck School of Medicine, Obstetrics and
Gynaecology and Medicine, Los Angeles, CA, U.S.A.

Occupational and environmental risks to the reproductive system are a public
health concern. Population exposure to toxic environmental chemicals is global
and ubiquitous. Reports of occupational exposure to chemicals harmful to the
male reproductive system date back to Ancient Rome. More recently, epidemio-
logic evidence supports an association between environmental toxic exposures
and reproductive outcomes in the male. A toxicant, whether a chemical, physical,
or biologic agent acts by interrupting biologic processes either by a direct chemi-
cal action or indirectly when metabolic products alter physiologic control systems
in the reproductive system. Potential sites of disruption include the hypothalamic-
pituitary-testicular axis, spermatogenesis, sperm function and transport, fertiliza-
tion and embryo development, and alteration of the epigenetic code. Animal in
vivo studies suggest that adverse reproductive outcomes are dependent on age of
exposure, dose and duration of exposure, and may be trans-generational. The rela-
tionship between exposure and outcomes in the human are primarily derived from
observational studies that analyze the relationship between the chemical of interest
and the change in incidence or prevalence of the reproductive disorder of interest.
The most extensively studied toxicants can be categorized into industrial chemicals
and agricultural chemicals. A unifying hypothesis proposes that select toxicants
are endocrine disrupting chemicals or EDCs, which alter functions of the reproduc-
tive endocrine system, primarily via hormone receptors, and consequently cause
adverse outcomes. Potential adverse effects have been documented through out
the reproductive life cycle in laboratory animals and in some wildlife species. The
evidence that human reproductive health has been adversely affected by exposure
to chemicals is less definitive; however, a group of studies report a relationship
between exposure to EDCs and decreases in sperm production and/or function;
and an increase in GU abnormalities and testicular cancer. Current efforts are fo-
cused on better methods of laboratory and clinical evaluation; and on careful sys-
tematic review of the current scientific evidence to assess the quality and strength
of both the animal data and the epidemiologic data, to determine, in as objective
an approach as possible, the strength of the evidence of toxicity.

Keywords: toxicity, sperm, infertility, environment

INVITED SESSION
SESSION 29: PARAMEDICAL INVITED SESSION: NURSING

Tuesday 16 June 2015 08:30-09:30

0-101 Setting up a networking platform for single women using
donor semen

M. Salomon', K. K. Schenning', H. S. Krogh!, T. M. Loving'
'Copenhagen University Hospital Rigshospitalet, Fertility Clinic,
Copenhagen, Denmark

Study question: Evaluate the use of a patient-network for single women
undergoing fertility treatment with donor semen in terms of attendance,
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benefits for mother and child and the duration and the value of the contacts
they established.

Summary answer: Setting-up this patient-network requires minimal resources
and the women evaluated it as beneficial, both during the fertility treatment and
after their child was born. Women who stopped having contact with the Solo-
mother network or those who didn’t get pregnant recommend a similar network
to other Solo-mothers.

What is known already: The decision to become Solo-mother using donor
semen in Denmark is still controversial. For some women, the decision can
be associated with many considerations and difficult choices. The Fertility
Clinic, Rigshospitalet, Copenhagen have since 2010 create Solo-mothers net-
works that allows women to support each other, and allows a long-term op-
portunity to form relationships with other mothers and children with the same
background.

Study design, size, duration: This study was conducted using online question-
naire (www.enalyzer.com). In total 135 women (16 networks) were invited. The
survey was anonymous. Inclusion criteria: women who were active in one of 16
Solo-mother networks for at least 4 months. The 16 networks were initiated at
least 9 months earlier. Six were excluded.

Participants/materials, setting, methods: There were 129 participants provid-
ing 78 responses (61%). All women participated in two introductory meetings
facilitated by nurses, after which the Solo-mother networks were left alone. All
16 Solo-mother networks established each, their own group on Facebook for
communication. The online questionnaire was launched using these groups on
Facebook.

Main results and the role of chance: Responses (n = 78). Totally 79% (n = 62)
were still active in the networks, whereas 21% (n = 16) were not active any
more. In total 17% (n = 13) had a partner. Overall 69% (n = 54) delivered a child
and 9% (n = 7) achieved the child with a partner. On a 5-point-Linkert-scale
from very-important to not-important stated 90% (n = 70) it as very-important
or important that a nurse facilitated the first two meetings, and they totally-
agree or agree that the network has led to: 72% (n = 56) having a better network;
74% (n = 58) got new friends, and 77% (60) feeling less alone. When asking
only women who had delivered a child (n = 54) they totally-agreed or agree the
Solo-mothers network helped them: 61% (n = 33) during fertility treatment, and
65% (n = 35) after the child was born. They stated that 67% (n = 36) of their
children have contact with each other.

Limitations, reasons for caution: The participants were invited through Face-
book. If they were no longer active on Facebook they wouldn’t receive the
invitation. Some women did not attend the Solo-mother network because they
worried that it might be stressful, if they did not get pregnant.

Wider implications of the findings: In Denmark number of single women
treated with donor semen has increased since 2007, even though having a child
with donor semen is not their preferred choice to parenthood (Salomon et al.,
in press, Obstetricia et Gynecologica Scandinavica 2015). We believe that the
opportunity to join a Solo-mother network will contribute to the well-being of
these women and their children. Setting-up a patient-network like this could
easily be used to the benefit of other patients groups.

Study funding: The evaluation of the solo-mother networks was partly funded
by a grant from Nordic Cryobank.

Trial registration number: NA.

Keywords: single women, solo mothers, donor semen, fertility treatment,
network

0-102 Needs and determinants that have an influence on the intention
to use preconception care among Flemish women

J. Goossens!, 1. Delbaere?, C. Dhaenens!, L. Willems', A. Van Hecke',

S. Verhaeghe!, D. Beeckman'

'University Centre for Nursing and Midwifery, Department of Public Health,
Ghent, Belgium

2VIVES University College, Health Care, Kortrijk, Belgium

Study question: The study question is two-folded (1) what are the
preconception-related needs of reproductive-aged Flemish women, and (2)
which determinants and associated factors have an influence on their intention
to use preconception care (PCC) in the future?

What is known already: Despite the increased use of prenatal care services, re-
productive outcomes remain stable over the last two decades. Many of the adverse
reproductive outcomes (such as preterm birth, low birth weight, congenital
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malformations ...) are associated with maternal and paternal risk factors that can
be addressed before conception through PCC. Although PCC has been recom-
mended by internationally recognized bodies (such as WHO), most women do
not request it. Little is known about women’s reasons for not using PCC.

Study design: Cross-sectional study.

Participants/materials, setting, methods: Study part 1: 242 reproductive-
aged women with a desire to have (additional) children were recruited online
through social media and discussion forums, and in the Women’s Clinic of
Ghent University Hospital, Flanders, Belgium; study part 2: the study is ongo-
ing and preliminary results will be presented at the conference.

Main results and the role of chance: Study part I: reproductive-aged women
are interested in PCC and prefer to receive this care directly from a profes-
sional caregiver. The gynecologist (93%) was the most preferred PCC supplier,
followed by the midwife (73%) and the GP (63%). Preconception-related in-
formation needs were high. Most women wanted information about nutrition
(82%), environmental exposures (76%), work conditions (80%), and medical
conditions (54%-74%). Information needs were higher among women with cer-
tain medical conditions, such as a (history of) mental illness (OR = 3.50; 95%
CI 1.08-11.36), a (history) of eye- and otolaryngological diseases (OR = 2.22;
95% CI 0.95-5.21), and being overweighed (OR = 2.22; 95% CI 1.01-4.93).
Few women indicated that they need preconception-related support. Women
with overweight had a higher need for lifestyle-related support (p = 0.001);
study part 2: the study is ongoing.

Limitations, reasons for caution: Study part 1: women were recruited on a
voluntary basis, which increases the risk of selection bias. Our sample tends to
over-represent women with a higher socioeconomic profile. The actual needs
and attitude towards preconception care can be different than our findings sug-
gest; study part 2: the study is ongoing.

Wider implications of the findings: Study part 1: our study results indicate
that PCC should be offered to women of reproductive age as they are interested
in PCC and have high information needs. Midwives can have an important role
in providing preconception care as more women prefer to receive PCC from a
midwife than a GP; study part 2: the study is ongoing.

Study funding/competing interest(s): This study was funded by the Research
Foundation — Flanders (FWO). The authors declare that they have no competing
interests.

Trial registration number: (1) B670201420381, (2) B670201422053.
Keywords: preconception care, needs assessment, determinants
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0-103 Qualitative and quantitative grading of human blastocysts and its
association with live-birth rate and neonatal outcome

T. Ebner', O. Shebl', K. Tritscher?, P. Oppelt’, H. C. Duba®, M. Maurer*,

G. Schappacher-Tilp’, E. Petek?, R. B. Mayer!

Landesfrauen- und Kinderklinik Linz, Kinderwunsch Zentrum, Linz, Austria
*Medical University, Institute of Human Genetics, Graz, Austria

*Johannes Kepler University, Medical Faculty, Linz, Austria

‘Landesfrauen- und Kinderklinik, Department of Human Genetics, Linz,
Austria

SKarl Franzens University, Department for Mathematics and Scientific
Computing, Graz, Austria

Study question: Does qualitative and quantitative blastocyst assessment on day
5 allow for prediction of neonatal outcome (placental and birth weight, live
birth, malformation)?

Summary answer: After adjustment for gestational age vitrified blastocysts
resulted in a higher birth weight as compared to fresh ones. Trophectoderm
(TE) but not inner cell mass (ICM) or blastocyst expansion was associated with
the sex of the embryo as well as the rates of implantation, pregnancy, miscar-
riage, and live birth.

What is known already: The practice of culturing embryos until blastocyst
stage for transfer has become more common in the field of ART with the de-
velopment of optimized culture media. However, it should also be noted that
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several drawbacks have been reported for blastocyst culture, such as monozy-
gotic twinning, preterm delivery, congenital malformations or increased birth
weight. With respect to the latter it seems that in humans intrauterine growth is
impaired as early as in the second trimester of pregnancy.

Study design, size, duration: This prospective analysis comprises all fresh and
vitrified/warmed single blastocyst transfers meeting the inclusion criteria dur-
ing an 18-month period.

Participants/materials, setting, methods: A total of 254 blastocysts (162 fresh
and 92 vitrified/warmed) were included which showed at least full stage guaran-
teeing the presence of an extensive blastocoel and distinct cell lineages. Qualita-
tive scoring of blastocysts was done according to the classical criteria expansion,
inner cell mass as well as trophectoderm appearance. In parallel, all three pa-
rameters were quantified semi-automatically. Placental and birth weights and
malformations, respectively, were provided by the maternity hospitals.

Main results and the role of chance: Vitrified blastocyst transfers led to a signifi-
cantly higher birth (P = 0.012) but not placental weight (P = 0.106) as compared
to the fresh counterparts. Degree of expansion was not related to outcome nor
was ICM grade and area. However, hatching blastocysts had significantly smaller
ICMs as compared to full (P > 0.01) and expanded blastocysts (P < 0.05). Troph-
ectoderm quality and cell number were the only parameters that were significantly
related to rates of implantation, pregnancy, and live birth. Pregnancies that went to
live birth could be distinguished from those pregnancies that aborted (biochemical
pregnancies, missed abortion with and without heart activity) on the basis of troph-
ectoderm grade (P < 0.05) and cell number (P < 0.001). Male blastocysts had a
2.53 higher chance to show TE of quality A as compared to female ones (P = 0.04).
Limitations, reason for caution: Since the routine performance of the lab-
oratory was to transfer and vitrify blastocysts with the largest ICM, number
of study blastocysts that showed very small ICMs of class C was limited. In
general, it should be kept in mind that two-dimensional measurement may not
accurately reflect 3-dimensional structure of the cell-lineages.

Wider implications of the findings: The presented correlation of TE with out-
come indicates that sooner or later trophectoderm scoring will replace inner cell
mass scoring in terms of priority. This would automatically require a rethinking
process in terms of blastocyst selection and cryopreservation strategy.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Landes-
Frauen- und Kinderklinik Linz, Austria.

Trial registration number: NA.

Keywords: blastocyst expansion, inner cell mass, placental and birth weight,
trophectoderm, live-birth

0-104 For patients with repeated implantation failures, a
morphologically poor blastocyst could affect the implantation rate of a
morphologically good blastocyst during a double blastocyst transfer

S. Ohgi', C. Nakamura', Y. Kurata', H. Anakubo', C. Hagihara', A. Yanaihara'
Yanaihara Women's Clinic, Division of Reproductive Medicine, Kanagawa, Japan

Study question: Increasing the number of transferred embryos or blastocysts
is sometimes selected as the strategy for patients with repeated implantation
failure (RIF). Does this strategy actually contribute to an increase in the implan-
tation rate for the patients with RIF?

Summary answer: Although double blastocyst transfer (BT) with two morpho-
logically good blastocysts (MGBs) increases the chances for a multiple preg-
nancy, it does not increase the pregnancy rate compared with a single BT with a
morphologically poor blastocyst (MPB) among patients with RIF.

What is known already: An increase in the number of transferred blastocysts
is believed to also increase the pregnancy rate. Therefore, a double BT is some-
times selected as one of the strategies for patients with RIF. However, a double
BT also increases the risk for multiple pregnancies. We previously demonstrat-
ed that the implantation rate for a double BT with morphologically good and
poor blastocysts was significantly lower than that for a single good blastocyst.
Study design, size, duration: This retrospective study was performed between
April 2009 and September 2014 and included 634 cycles for 354 patients who
had experienced more than two failures with a single BT. Patients received ei-
ther a vitrified-warmed single or a double BT in either the natural ovulatory
cycle or the HRC.

Participants/materials, setting, methods: A MGB consists of an ICM and
TE of grade A or B. The remainders are MPB. We compared pregnancy rates
among the groups that received a single BT with a MGB, a double BT with two
MGBEs, or a double BT with both a MGB and a MPB.

Main results and the role of chance: The pregnancy rate in the group that
received double BTs with two MGBs was 45.6%, which was comparable to the
single BT group with a MGB (37.8%) and to the double BT group with both
a MGB and a MPG (39.5%). The multiple pregnancy rate for the double BT
group with two MGB was 14.6%, but there was no multiple pregnancy in the
single BT group.

Table
Single BT Double BT
MGB MPB MGB + MGB | MGB + MPB

BT cycle, n 468 3 90 76
Transferred MGB, n 468 0 180 76
Transferred MPB, n 0 3 (1] 76
Pregnancy rate; % 37.8 0 45.6 39.5
Implantation rate; % 37.8 0 26.1° 224"
Multiple pregnancy rate; % 0 0 14.6 133

“p <0.001 vs single BT

Limitations, reason for caution: In this study, patients with more than two
unsuccessful IVF cycles were selected, because the definition of RIF in the
literature usually ranged between 2 and 6 unsuccessful IVF cycles. Therefore,
the patients in this study would have been categorized as falling somewhere
between severe and mild RIF cases.

Wider implications of the findings: The implantation rates of a double BT with
two MGBs or one each of a MGB and a MPB were significantly lower than that
of a single BT with a MGB. A double BT didn’t decrease the pregnancy rate, but
it did increased multiple pregnancies. Therefore, even for treatment of RIF pa-
tients, we should avoid double BTs when two or more MGBs might be acquired.
Study funding/competing interest(s): Funding by hospital/clinic(s) — The
authors have received no funding for this study, and they have no financial
interests in any companies. Also, there are no competing interests.

Trial registration number: This study is not an RCT study, so no trial
registration number was assigned.

Keywords: morphologically good blastocyst, morphologically poor blastocyst,
mplantation rate, repeated implantation failure

0-105 Blastocyst development in single-step versus sequential culture
media of the same brand: analysis of 386 sibling oocytes

A. Alteri', G. Fabozzi', E. Rega', M. F. Starita!, P. Giannini', C. Piscitelli',
A. Colicchia'
Willa Margherita, Ferticlinic, Roma, Italy

Study question: To compare embryo development between sibling oocytes cul-
tured in single-step and sequential media produced by the same manufacturer
(SAGE).

Summary answer: Embryo culture in single-step medium (One-Step)
is associated with significantly higher blastocyst formation rates (BFR)
and overall blastocyst quality compared to culture in sequential media
(Cleavage-Blastocyst).

‘What is known already: Embryo culture is a complex task, and culture media
play a key role for embryo development in vitro. Two different approaches are
commercially available: single-step, a medium formulated for the entire preim-
plantation period, based on the principle of ‘letting the embryo choose’, and se-
quential media, which mimic the environment of the female reproductive tract,
requiring medium renewal at least every 48 h. The question of which system
performs better remains highly contentious.

Study design, size, duration: Prospective randomized study of 386 sibling oo-
cytes from 50 women (aged < 39 years) undergoing oocyte retrieval procedure
for intracytoplasmic sperm injection (ICSI) at Ferticlinic, Villa Margherita,
from September to December 2014.

Participants/materials, setting, methods: A total of 386 injected oocytes were
randomly allocated in two different dishes containing single-step (group A) and
sequential medium (group B) respectively. Culture was performed up to blasto-
cyst stage in multi-gas incubators (Sanyo) at 37°C, 5% 02, 5.5% CO2. Medium
change was performed only for sequential medium on Day-3.

Main results and the role of chance: No significant difference was detected in
the fertilization rate between group A and B, respectively 84.76% (178/210) vs.

45

20z 1Mdy g1 uo1senb Aq £6G/+9/11/1 |ddns/og/a01e/daiwny/woo dno-olwapeose//:sdiy woly papeojumoq



ABSTRACTS OF THE 315" ANNUAL MEETING OF ESHRE | LISBON, PORTUGAL - 14 to 17 June, 2015

79.55% (140/176). On day-3, the percentage of grade-A, (77.53% vs. 64.29%),
grade-B (7.87% vs. 12.86%), grade-C (14.61% vs. 22.86%) and grade-D em-
bryos (0% vs. 0%) did not differ as well. On day-5, culture in one-step yielded
a significant higher BFR [144/178 (80.9%) vs. 94/140 (67.14%) P = 0.04]
and more top-quality blastocyst rate [76/144 (52.78%) vs. 24/94 (25.53%),
P =0.003].

Limitations, reason for caution: This was a prospective randomized study
with sibling oocytes. To confirm the result, it is necessary to evaluate clinical
data in a prospective RCT with randomization of patients. Furthermore, studies
evaluating epigenetic effects of the two different approach should be conducted.
Wider implications of the findings: Probably we should critically reexamine
the conviction that sequential culture approach, mimicking the female repro-
ductive tract environment, is the ideal strategy. The additional handling required
for medium renewal and the lost of accumulated endogenous growth factors
changing culture dish is likely to provide an environmental stress to embryos,
making this choice not worthwhile and preferring the one which leaves
embryos undisturbed.

Study funding/competing interest(s): Funding by hospital/clinic(s) —
Ferticlinic, Villa Margherita, Rome, Italy.

Trial registration number: NA.

Keywords: embryo culture, single medium, sequential media

0-106 Blastocyst inner cell mass and trophectoderm grading lends to
euploidy predictability

R. E. Anderson', J. B. Whitney', N. L. Nugent', K. Waggoner', J. Borba!,

L. Gamboa!, S. Zozula!, M. C. Schiewe!

'Southern California Institute for Reproductive Sciences, ART, Newport Beach
C4, US.A.

Study question: Can independent quality grades for blastocyst inner cell mass
(ICM) and trophectoderm (TE) predict early embryo euploidy? Can a chart
utilizing combined ICM and TE blastocyst grades be made to predict the best
choice for embryo transfer?

Summary answer: ICM and TE grades show significance for euploid predict-
ability. Blastocysts with a grade A resulted in higher euploid predictability.
When combining grades to access overall blastocyst quality, TE grade is more
predictive. Experience dictates that a grade A TE should be preferentially se-
lected for transfer to optimize implantation success

What is known already: Morphology has been the most used and reliable
method for embryo transfer selection. Ahlstrom and coworkers (ESHRE 2013)
provided strong embryo transfer evidence that an ‘A’ quality TE grade versus
ICM grades is more predictive of pregnancy success in fresh, non-PGS cycles.
Early embryo aneuploidy is widely accepted as a major reason of implantation
failures. However, to-date, there are no clear morphologic characteristics that
accurately predict genetic normality.

Study design, size, duration: Retrospective analysis of ICM and TE qual-
ity grades was associated with 1,311 euploidy screened blastocysts. Patients
autonomously chose to perform PGS-trophectoderm biopsy/microSecure
vitrification-all cycles (n = 288), between January 1, 2014 and December
31, 2014. Array CGH and NextGen sequencing was used for aneuploidy
determination.

Participants/materials, setting, methods: On day 5-6, all expanded blasto-
cysts were assigned a quality grade for ICM and TE. Grades ranged from A
(good) and B (fair) to C (poor). All blastocysts with ICM or TE quality grades
of A or B were used for analysis. Statistical significance was determined by
Fishers exact test.

Main results and the role of chance: Independent quality grade analyses
indicate that grade ‘A’ blastocysts resulted in statistically higher euploidy
predictability. Euploidy occurrence for ICM revealed: grade A-57%, grade
B-43%; and TE: grade A-62%, grade B-37%. Combined blastocyst grade eu-
ploidy analysis indicated: AA-62%, BA-62%, AB-41%, and BB-33%. A com-
parative chart was made to determine which combined blastocyst grade had
the best predictive ability for euploidy. The chart indicated that when TE was
accessed as grade A, euploidy predictability was highest and when TE was
graded B euploidy predictability was lowest. ICM grades were predictive with
emphasis on grade A, but poor quality graded ICM embryos with top quality
grade TE showed significance for similar or higher euploidy predictability.
Overall, high levels of implantation (85%) and ongoing pregnancies (79%)
were achieved.
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Limitations, reason for caution: Morphology assessments are a non-diagnos-
tic procedure, which is subject to technician and program variation. Although
blastocyst grades are predictive of potential euploidy status, the morphologi-
cal quality assessment is not absolute. Therefore, some poor morphological
graded blastocysts may be euploid, while other high quality blastocysts are in
fact aneuploid.

Wider implications of the findings: Euploidy determination in our clinic has
facilitated routine single embryo transfer with increased success, while drasti-
cally decreasing twinning rates. Although this study highlights that morphology
can be predictive, it clearly is not diagnostic. Many embryos could be incor-
rectly selected or de-selected for transfer, thus effecting overall take home baby
rates. Preimplantation screening is the best option for embryo selection to elim-
inate the inherent variability associated with morphological assessments, with
or without developmental time lapse imaging.

Study funding/competing interest(s): Funding by hospital/clinic(s) — South-
ern California Center for Reproductive Medicine.

Trial registration number: NA.

Keywords: blastocyst, embryo grading, euploidy

0-107 Identifying chromosomes with significant roles in blastocyst
development

D. H. McCulloh', H. L. Lee!, C. McCaffrey', B. Hodes-Wertz!, J. A. Grifo!
'New York University Langone Medical Center, NYU Fertility Center, New York
NY, US.A.

Study question: Aneuploidy screening helps to identify embryos that will not
become healthy babies; however, little is known about the influence of individ-
ual chromosome aneuploidies (ICAs) on embryonic development. Knowledge
of which ICAs affect early embryonic development may help us to understand
where critical genetic elements controlling early development can be found.
Summary answer: Trisomies were transmitted preferentially to blastocysts for
chromosomes 1, 6,9, 11, 17 and 20 whereas monosomy was transmitted prefer-
entially for chromosome 18. This suggests that preferentially transmitted triso-
mic chromosomes carrying excess genetic material enable blastocyst formation
whereas preferentially transmitted monosomic chromosomes carrying genetic
material preclude blastocyst formation.

What is known already: Most aneuploid embryos are incapable of developing
into living babies. We routinely identify aneuploid embryos and deselect them
for transfer since their prospects for live birth are slim. However, we know that
some aneuploid embryos are capable of blastocyst formation, implantation and
development to advanced fetal stages since they may be found in products of
conception and in live births.

Study design, size, duration: We compared the incidences of ICAs in embryos
biopsied on day 3 with embryos biopsied as blastocysts. Knowledge of ICAs
for which the incidence varies between day 3 and the blastocyst stage may help
us to learn more about where genetic elements that control embryonic develop-
ment are found.

Participants/materials, setting, methods: Array Comparative Genomic Hy-
bridization (aCGH) Data for 560 day 3 embryos and 1014 blastocysts were
assembled. Incidences of aneuploidy for each chromosome (ICAs) were deter-
mined and compared. Transmittance of each ICA from day 3 to blastocysts was
calculated as the ratio of incidences for each ICA (blast/day 3).

Main results and the role of chance: Incidences of euploidy (day 3:28.8%;
blastocyst: 35.8%) were significantly different. ICAs were found for every
chromosome (1-22, X, Y) both on day 3 and in blastocysts. The mean inci-
dences of aneuploid chromosome/aneuploid embryo (day 3: 2.06 + 1.64;
max = 23; blastocyst 3.23 + 3.35 max = 13) differed significantly. Incidences
of autosome ICAs (per aneuploid embryo) averaged 0.069 (range: 0.033 [tri-
somy 11] to 0.125 [monosomy 16]) for day 3; 0.046 (range: 0.013 [monosomy
3] to 0.096 [monosomy 16]) for blastocysts. Transmittances averaged 0.655
(range: 0.23 [monosomy 1] to 1.36 [trisomy 11]). Comparing transmittances of
trisomy:monosomy for each chromosome, we estimated the effect of two copies
of the chromosome. Trisomies 1, 6, 9, 11, 17 and 20 and monosomy 18 were
transmitted preferentially to blastocysts.

Limitations, reason for caution: ICAs were assessed in two different groups
of patients (day 3 versus blastocyst biopsy) rather than investigating the pro-
gression from day 3 to blastocyst in embryos with known ICAs. While our
method avoids the issue of harm from day 3 biopsy, it lacks the statistical sensi-
tivity expected from a paired approach.
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Wider implications of the findings: ICAs occur with unequal incidences in
both day 3 embryos and blastocysts. Lower incidence of multiple aneuploidies in
blastocysts suggests that embryos with multiple aneuploidies progress poorly to
the blastocyst stage. Accentuated inhomogeneity of incidences for ICAs in blas-
tocysts suggests preferential transmittance. The significantly different transmit-
tance of trisomies 1, 6, 9, 11, 17 and 20 and monosomy 18 suggest that genetic
elements enabling progression to the blastocyst stage lie on these chromosomes.
Study funding/competing interest(s): Funding by hospital/clinic(s) — NYU
Fertility Center.

Trial registration number: NA.

Keywords: blastocyst formation, aneuploid chromosomes, genetic control of
development, PGS

0-108 Number of trophoectoderm cells removed for biopsy is correlated
with first trimester miscarriage

J. Ten Morro', A. Rodriguez-Arnedo!, M. C. Diaz!, H. Blanca', J. Guerrero',
B. Lledo?, B. Moliner?, F. Sellers®, A. Bernabeu?, J. Llacer’, R. Bernabeu?®
!Instituto Bernabeu, Department of Biologia de la Reproduccion, Alicante,
Spain

Instituto Bernabeu Biotech, Molecular Biology, Alicante, Spain

3Instituto Bernabeu, Reproductive Medicine, Alicante, Spain

Study question: Trophectoderm biopsy provides the possibility of removing
several cells, which allows more accurate genetic diagnosis. Although it is rec-
ommended not to remove more than 10 cells, in many cases, the technique itself
makes it difficult. This could affect embryo implantation and miscarriage in
early stages, despite being euploid embryos.

Summary answer: The removal of more than 10 cells during trophectoderm
biopsy increases the rate of miscarriage in the first trimester in euploid embryos
after comprehensive chromosome screening (CCS).

‘What is known already: Day 3 biopsy is considered to be harmful to the em-
bryo. The risk of misdiagnosis due to mosaicism and the aggression for the em-
bryo decreasing dramatically the implantation rate making it unacceptable. In
contrast, trophectoderm biopsy offers the possibility of obtaining several cells
without apparent embryo damage. However, we have not enough information
to ascertain which is the number of cells that can be drawn without affect clini-
cal outcomes.

Study design, size, duration: Prospective study. We include the known clinical
results of 161 euploid embryos transferred coming from 98 women that under-
went CCS treatments from January to September 2014.
Participants/materials, setting, methods: At least one euploid embryo was
transferred to 98 patients. Assisted hatching was performed on day 3 using
laser pulses (Saturn Active, Research Instruments). On day 5 of development,
conventional trophoectoderm biopsy was done. Images were recorded using
Cronus software, and trophoectoderm cells were counted. Clinical outcomes
were evaluated.

Main results and the role of chance: We removed < 10 cells in 105 blasto-
cysts (group I), and more than 10 in 56 (group II) according to the hatching
of the embryos. These embryos were chromosomally analyzed by array-CGH.
Euploidies embryos were transferred on day 6. The global clinical pregnan-
cy rate (sac visualization after 6 weeks of gestation) was 51.8%. There was
no statistically significant difference in the clinical pregnancy rate between
groups I and II. However, an increase in the first trimester miscarriage was
strongly associated with the biopsy of more than 10 cells (6.3 % in group
T vs 25% in group II, with an odds ratio 6.45, 95% confidence interval
1.26-32.90).

Limitations, reason for caution: Study currently under development to in-
crease the number of cases and test this assertion and to ascertain which is the
ideal number of trophoectoderm cells for biopsy.

Wider implications of the findings: The results obtained in this preliminary
study confirm that the cells that give rise to the placenta and extraembryonic
tissues play a crucial role in the maintenance of early stages of embryo de-
velopment. The biopsy of more than 10 cells in the blastocyst stage may be
detrimental, perhaps not for the embryo implantation, but for the later develop-
ment. According to our results we should remove less than 10 cells.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Instituto
Bernabeu.

Trial registration number: NA.

Keywords: CCS, biopsy procedure, miscarriage, ART
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0-109 Efficacy of Dehydroepiandrosterone (DHEA) to overcome the
effect of ovarian ageing (DITTO): a double blinded randomized placebo
controlled trial

K. Jayaprakasan', A. Narkwichean?, W. Maalouf?, M. Baumgartean?,

L. Polanski?, N. Raine-Fenning?, L. Zujovic?, J. Thornton?, B. Campbell*
'NURTURE University of Nottingham and Royal Derby Hospital,
Reproductive Medicine, Nottingham and Derby, United Kingdom

:NURTURE University of Nottingham, Reproductive Medicine, Nottingham,
United Kingdom

Study question: To evaluate the effect of pre-treatment DHEA supplemen-
tation on the outcome of In-Vitro Fertilisation (IVF) treatment in women
predicted to have poor Ovarian Reserve (OR).

Summary answer: Pre-treatment DHEA supplementation doesn’t seem to
improve the ovarian response as measured by the number of oocytes retrieved
or clinical pregnancy rates during IVF treatment in women predicted to have
poor OR.

What is known already: Ovarian ageing is a cause of subfertility and is as-
sociated with poor outcomes of IVF treatment. A few clinical studies have
shown that DHEA can improve ovarian response and increase the chances of
pregnancy after IVF treatment in women with a poor OR suggesting DHEA
may help to overcome the effect of ovarian ageing.

Study design, size, duration: A single centre, double blinded, placebo con-
trolled, randomized trial was performed over two years with 60 women un-
dergoing IVE. Subjects were randomized, based on a computer-generated
pseudo-random code using random permuted blocks of randomly varying sizes,
to receive either DHEA or placebo with both capsules having similar colour,
size and appearance.

Participants/materials, setting, methods: 60 with poor OR based on antral
follicle count (< 10) or anti-Mullerian hormone (< 5 pmol/L) undergoing IVF
were recruited. They were randomised to receive DHEA 75 mg/day or placebo
for at-least 12 weeks before starting ovarian stimulation. They had long proto-
col using hMG 300 [U/day. Data analysed by “intention to treat”.

Main results and the role of chance: The recruitment rate was 39% (60/154).
A total of 53 participants (28 vs 25 in the study and the placebo groups
respectively) were included in the final analysis after excluding seven, who
did not commence the trial medication due to various reasons. The number
(median; range) of oocytes retrieved (4; 0-15 vs. 4; 0-18 respectively; P =0.69)
and clinical pregnancy rates (7/28, 25% vs 9/25, 36% respectively; P = 0.38)
were similar between the study and control groups. While the mean ( & standard
deviation) basal DHEA levels were similar at recruitment (9.1 £5.1 vs 7.5 +2.4
ng/ml respectively; P = 0.3), the DHEA levels at pre-stimulation stage were
higher in the study group than in the control group (16.3 £ 5.9 vs 11.2 £ 4.5
ng/ml respectively; P <0.01). No serious adverse events noted in both groups.
Limitations, reason for caution: The study was planned as both a proof of
principle trial with the ovarian response as a surrogate for clinically important
outcomes, and as pilot to evaluate the feasibility of conducting a late phase
trial to test the effect of DHEA on live births. The successful recruitment sug-
gests such a definitive trial would be feasible, but the lack of effect on ovarian
response suggests it is a low priority.
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Wider implications of the findings: The data from the study do not support
the idea of using DHEA as an adjunct to IVF for improving treatment outcome
in women predicted to have poor OR. While there has been a great deal of at-
tention in the use of pre-treatment DHEA in predicted poor responders recently,
this practice should be restricted to as part of large RCTs.

Study funding/competing interest(s): Funding by University(ies) — Early
Career Research and Knowledge Transfer scheme, University of Nottingham.
Nottingham University Hospital (NUH) Charity.

Trial registration number: EudraCT number: 2011-002425-21; http://www.
clinicaltrials.gov; NCT01572025; CTA reference: 03057/0053/001-0002.
Keywords: DHEA, IVF, poor ovarian reserve, antral follicle count, anti-mul-
lerian hormone

0-110 Effects of recombinant-LH supplementation on the proteomic
profile of follicular fluid from poor responder patients: focus on follicular
growth factors and oocyte maturity markers

M. Noventa!, S. Gizzo', C. Zicchina!, A. Vitagliano', F. Esposito',

M. Quaranta?, B. Abdulrahim’, C. J. Aldrich®, M. Gangemi', G. B. Nardelli',
A. Andrisani'

"University of Padua, Woman and Child Health, Padua, Italy

*University of Verona, OB/GYN Unit, Verona, Italy

3NHS Trust — Northampton General Hospital, Obstetrics and Gynecology,
Northampton, United Kingdom

Study question: May recombinant-LH supplementation during IVF cycles in
poor responder patients influence the pathways involved in follicular growth
and oocyte maturity? Which pathways of follicular signaling are influenced
by recombinant-LH supplementation? Can these factors explain the clinical
advantages observed in older poor responder patients after recombinant-LH
supplementation?

Summary answer: In poor-responder patients, recombinant-LH supplemen-
tation during IVF influences the pathways involved in follicular growth and
oocyte maturity. The treatment significantly increases follicular levels of EGF,
ERK-1/2 and AKT-1 and particularly the availability of the phosphorylated
forms (active forms). These evidences explain the improvements in qualitative
and quantitative ovarian response.

What is known already: Poor/fragmentary data was available regarding the
effects of recombinant-LH in in-vitro granulosa and theca cells of human
origin. No data was available from in-vivo studies regarding the effects of
recombinant-LH supplementation on SCF, EGF, ERK-1/2 and AKT-1 pathways
in the follicular fluid of older-poor-responder women undergoing IVF cycle.
Evidence from in-vitro and animal studies seems to confirm that recombinant-
LH, in addition increasing cAMP levels (involved in steroidogenesis), activates
the ERK-1/2 (proliferation) and AKT-1 (anti-apoptotic) pathways.

Study design, size, duration: Observational longitudinal crossover study on 28
poor-responder patients > 42 years older. All patients underwent COS using rFSH
alone in the first cycle (s-COH group) and using rFSH with rLH supplementation
(ex-COH group) in the second cycle. We compared follicular concentrations of
SCF, EGE, Erk 1-2, p-Erk 1-2, Akt-1 and p-Akt-1 between the two groups.
Participants/materials, setting, methods: After the achievement of hypota-
lamic suppression (long-agonist protocol), stimulation was performed using
rFSH-3001U/day (plus rLH1501U/day in ex-COH) for 5-days and subsequently
adjusted according to biochemical/sonographical features (s-COH). Follicular
levels of SCF, EGE, Erk 1-2, p-Erk-1/2, Akt-1, p-Akt-1 were detected using ap-
propriate ELISA-Kit and reported in pg/mL, ng/mL or Unit/mL, according to
the manufacturer’s indications.

Main results and the role of chance: Follicular levels (56 samples) of EGF,
Erk 1-2, p-Erk-1/2, Akt-1, p-Akt-1 were significantly different between s-COH
versus ex-COH, with the exception of SCF. In detail, mean value of EGF was
9,40 £ 2,92 vs 11,75 + 3,95 pg/mL [p < 0.05], ERK 1-2 184,82 + 50,15 vs
332,14+ 111,35 pg/mL [p<0.001], p-ERK-1/220,89 + 3,41 vs 40,18 + 10,37 U/
mL [p <0.001], AKT-1 5,35 + 2,45 vs 10,42 + 2,08 ng/mL [p < 0.001], p-AKT-
128,07 + 8,98 vs 42,36 + 10,06 U/mL [p < 0.001], SCF 830,25 + 364,09
vs 735,43 + 300,39 pg/mL [p:n.s.]. The increasing intra-follicular levels of
proteins (particularly in their active conformation) involved in cellular prolif-
eration and anti-apoptotic pathways may explain the better clinical outcome ob-
served after rLH supplementation. The absence of significant variations in SCF
levels confirmed both that this pathway is activated only by FSH stimulation
and that differences collected in other pathways is generated by rLH signaling.

48

Limitations, reason for caution: The potential bias linked to the type of the
study (pilot study with low sample size), the peculiar features of the patients
(older poor responder), the collection and assay of total follicular fluid for any
treatments and not for single follicle require caution in the interpretation of
data.

Wider implications of the findings: The type of study and its results strongly
suggests that the differences in terms of follicular growth factors and oocyte
maturity markers are linked to LH-signaling. The lower levels of SCF in the
ex-COH group, though not statistically significant, suggest that LH can partially
replace/potentiate the effects of FSH on follicular growth (SCF is exclusively
controlled by FSH-signaling). This is the first in-vivo study reporting these evi-
dences, partially demonstrated by in-vitro/experimental studies on animals.
Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — This research was granted by Merck Serono Group. Authors
declare no competing of interest.

Trial registration number: PMA-2012-13-rLH-PMA.

Keywords: ART, poor responder, follicular growth factors, oocyte maturity
markers, recombinant LH

O-111 Beneficial effects of melatonin on oocytes and embryo quality in
aged IVF patients

C. Valeri', G. Sbracia?, H. Selman', G. Antonini?, A. Pacchiarotti*
'Praxi Provita, Embryology, Roma, Italy

*University La Sapienza, Department of Science, Roma, Italy
3Praxi Provita, Ginecology, Roma, Italy

Study question: The aim of the present study was to evaluate the role of mela-
tonin supplementation on the main IVF outcomes in aged patients underwent
IVF

Summary answer: Data reported in the manuscript clearly demonstrate that
melatonin administration during ovarian stimulation in IVF patients increases
intrafollicular melatonin concentrations and improve oocytes and embryos
quality in over 40 patients

What is known already: IVF patients treated with melatonin had a greater
number of mature oocytes and a lower number of immature oocytes compared
not treated patients. Indeed, it is very likely that melatonin promotes the elimi-
nation of oxygen free radicals. Furthermore we demonstrated that exogenous
administrated melatonin is able to accumulate in the follicles.

Our suggestion is to give a melatonin supplementation to aged patients under-
went IVE.

Study design, size, duration: From July 2009 to December 2013 358 patients
were assessed for elegibility in this prospective double blind randomized con-
trolled trial.

Participants/materials, setting, methods: 358 infertile women aged over 40
underwent a shortdown-regulation protocol with a gonadotropin-releasing hor-
mone (GnRH) analogue and a combined stimulation protocol with urinary and
recombinant FSH. The patients were randomized into two groups: Group A,
178 patients who received melatonin (5 mg); group B, with 180 patients who
did not received melatonin.

Main results and the role of chance: There were significant statistical differ-
ences comparing group A with group B in terms of mature oocytes (48.2% vs
35.0% p = 0.008); oxidative stress (CARR U 190 + 41 vs 388 + 64 in group
A and B respectively), antioxidative capacity (AOCs) (1,76 = 0,4 vs 0,89 + 0,2
in group A and B respectively), progesteron concentration in follicular fluid
(10,4 + 1.1 vs 4,3 £ 0,8 in group A and B) and grade I embryos (45,7% vs
30,4% p = 0.0045). Melatonin intrafollicular concentrations were significantly
increased after melatonin treatment (213 + 51 pg/mL versus 69 + 23 pg/mL,
P=0.0013).

Limitations, reason for caution: Statistical power calculation was based on
a level of 0.05 with 80% power to detect a 20% difference with 50 evaluable
patients per group. Sample size needed was 214 (Confidence Interval 4; Con-
fidence level 95%). The difference between treatments was evaluated using a
two-sided, 95% confidence interval.

Wider implications of the findings: Melatonin supplementation during IVF
protocols in aged patients improve oocyte and embryo quality increasing pro-
gesterone production and scavenging free radicals. Furthermore, melatonin is
efficiently accumulated in the follicular fluid.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Praxi DS, Praxi Provita.

20z 1Mdy g1 uo1senb Aq £6G/+9/11/1 |ddns/og/a01e/daiwny/woo dno-olwapeose//:sdiy woly papeojumoq



ABSTRACTS OF THE 315" ANNUAL MEETING OF ESHRE | LISBON, PORTUGAL - 14 to 17 June, 2015

Trial registration number: NCT01540747.
Keywords: melatonin, IVF aged patients, oxidative stress, antioxidative
capacity

0-112 Supplementation of medroxyprogesterone acetate in modified
natural cycles to prevent premature ovulation for IVF/ICSI patients with
diminished ovarian reserve

Y. Kuang', Q. Chen', A. Ai', Y. Fu!, R. Cai', H. Tian', Y. Wang', Q. Hong',

Q. Lyu', Q. Lyu!, Z. Shoham?

\Shanghai 9th People's Hospital, Department of Assisted Reproduction,
Shanghai, China

*Kaplan Medical Center, Department of Obstetrics and Gynecology, Rehovot,
Israel

Study question: Is it possible to prevent premature ovulation using orally pro-
gestin (medroxyprogesterone acetate, MPA) in modified natural cycles based on
freeze-all policy for patients with diminished ovarian reserve (DOR)?
Summary answer: Supplementation of MPA in modified natural cycles is
an effective treatment to prevent premature ovulation and improve cycle pro-
gramme for patients with DOR.DOR patients would have more chance to ob-
tain oocytes/embryos for subsequently frozen-thawed embryo transfer (FET).
The viable embryo rate per oocyte retrieved in modified natural cycle with MPA
was not significantly increased.

What is known already: Premature ovulation is a current challenge for pa-
tients with DOR, even with using of GnRH anaglue. Our previous study indi-
cated that progesterone can prevent premature LH surge in controlled ovarian
stimulation in normal ovulatory women, both in the follicular-phase ovarian
stimulation and luteal-phase ovarian stimulation. We analysed the clinical and
embryological outcomes of using MPA in modified natural cycle in patients
with DOR.

Study design, size, duration: A prospective controlled open-label cohort study
was conducted between 2014 Jan and November at Shanghai Nineth People’s
Hospital, Shanghai, China. 204 infertile women with spontaneous cycle, higher
basal FSH (10-30 TU/l) or no more than 5 antral follicles were included and
allocated into two groups (MPA group and natural cycle) in alternatively order.
Participants/materials, setting, methods: In MPA group, MPA 10 mg/d was
administrated from menstrual cycle day 3. After 5-7 days, follicular monitoring
was conducted every 2—4 days, low dose of hMG was added if necessary. When
one dominant follicle reached mature, triptorelin 100 g and hCG 1000 IU were
used for trigger. Oocyte retrieval was performed 35-36 h later. Natural cycle
was as controls. All viable embryos were cryopreserved for subsequent embryo
transfer. The primary endpoint was the number of oocytes retrieved.

Main results and the role of chance: In MPA group, the premature ovula-
tion rate was significantly decreased into 2.0% compared with 10.8% in natural
cycle (P < 0.05). The mean number of oocyte retrieved and viable embryos
were significantly increased in MPA group (1.1 £ 0.6 vs 0.8 + 0.6, P < 0.05;
0.6 £ 0.6 vs 0.4 £ 0.5, P < 0.05). The fertilization rate and cleavage rate were
similar between the two groups. 14.71% (15/102) patients performed emer-
gency advanced oocyte retrieval in natural cycle while no one advanced oocyte
retrieval in MPA groups. The mean interval from trigger to oocyte retrieval in
MPA group was significantly longer than those who were triggered in natural
controls (35.3 £ 0.6 h vs 31.5 £ 5.8 h, P < 0.01). The cycle cancel rate of no
viable embryos was slightly lower in MPA group but not reach significance
(50.0% vs 61.8%, P =0.091). The viable embryo rate per oocytes retrieved was
similar between the two groups (51.3% vs 51.9%, P > 0.05).

Limitations, reason for caution: DOR patients have to accumulate enough
viable embryos for subsequent FET in IVF clinic. No pregnancy outcome was
reported due to the policy of transfer two embryos in our clinic.

Wider implications of the findings: Supplementation of MPA in modified
natural cycle provides a novel sight to overcome premature ovulation for pa-
tients with DOR. DOR patients have more chance to accumulate embryos for
subsequent FET. Progestin priming with using MPA in the follicular phase may
permit folliculogenesis but delay or inhibit ovulation mechanism. The MPA
treatment improved the oocyte quantity rather than the quality in modified natu-
ral cycle in patients with DOR.

Study funding/competing interest(s): Funding by hospital/clinic(s) — The
Natural Science Foundation of Shanghai (grant number 14411934600).

Trial registration number: ChiCTR-OCH-14004176.

Keywords: natural cycle, progesterone, in vitro fertilization

0-113 The comparison of mild stimulation vs. controlled ovarian
hyperstimulation protocol in poor ovarian responders: a prospective
randomized study

R. Huang', B. Wang', X. Yang', T. T. Li!, X. Y. Liang'
'The Sixth Affiliated Hospital of Sun Yat-sen University, Reproductive Medi-
cine Center, Guangzhou, China

Study question: Is there any difference in clinical outcomes between mild
stimulation and controlled ovarian hyperstimulation (COH) in-vitro fertiliza-
tion (IVF) cycles in poor ovarian response (POR) patients?

Summary answer: Comparing with COH protocol, mild stimulation was asso-
ciated with fewer gonadotropin (Gn) consumption and lower number of oocyte
retrieved, while, no significant difference was observed in the number of good
quality embryos, clinical pregnancy rate (CPR) per embryo transfer (ET), CPR
per oocyte pick-up (OPU) and CPR per cycle.

What is known already: POR is associated with lower number of oocyte re-
trieved and poorer clinical outcomes, and represents a significant therapeutic
challenge in assisted reproductive technologies, with no single effective stimu-
lation protocol has been established to increase ovarian response. Mild ovarian
stimulation, characterized by lower dose of exogenous gonadotropin consump-
tion and shorter stimulation length has been utilized in poor responders, how-
ever, there is no consistent conclusion concerning the comparison between mild
stimulation and conventional COH.

Study design, size, duration: This is a prospective randomized non-inferiority
study, from Jan to Nov. 2014, POR patients were randomized to mild stimu-
lation ( letrozole + small dose of Gn) or COH group (GnRH-a long ‘stop’
protocol). The randomization is achieved by computer-generated list. Neither
patients nor physicians are blinded to the treatment assigned.
Participants/materials, setting, methods: POR patients who met ‘Bologna
criteria’ were recruited in this study, 50 patients were assigned to mild stimula-
tion, while 55 to COH group. The two groups were matched in basic character-
istics, such as, age, basal FSH, AFC and AMH etc.

Main results and the role of chance: No significant difference in basic char-
acteristics, such as age (36.2 £ 4.8 vs. 36.2 +5.4), AFC (4.5 + 1.8 vs. 4.9 £ 1.2),
basal FSH (9.4 4.1 vs. 9.4 £3.8), E,(39.2 £ 18.2 vs. 42.9 £ 30.5) and AMH
(0.8 £0.6 vs. 0.9 +£0.7) levels was observed between mild stimulation and COH
group (All P > 0.05). The cycle characteristics were listed in following table.

Table
mild stimulation COH group P
Gn consumption (IU) 934.90 + 298.75 3016.36 +711.92 0.000
E, level on Day, ., (pg/ml) 615.46 + 534.87 1335.48 £ 667.51 0.000
LH level on Day, . (IU/L) 7.33+6.16 237+1.72 0.000
Endometrial thickness 9.06 +2.38 11.79 £2.43 0.000
No. of mature follicles 3.10+1.83 433 +£2.68 0.007
No. of oocytes retrieved 2.67+1.98 4.02+3.12 0.013
No. of transferrable embryos 1.24£1.15 1.90 £ 1.73 0.027
No. of good-quality embryos 1.06 + 1.11 1.29+1.32 0.352
No. of embryos transferred 1.59 +0.50 1.67 +0.48 0.561
CPR/ET 48.1% (13/27) 46.7% (14/30) 0911
CPR/OPU 26.5% (13/49) 26.9% (14/52) 0.964
CPR/cycle initiated 26.0% (13/50) 25.5% (14/55) 0.954

Limitations, reason for caution: This study was part of an ongoing RCT re-
search on the comparison of mild stimulation and COH in POR patients. After
statistical calculation, the sample size should be 250 per arm to make sure
enough patients recruited and analyzed. Therefore our conclusion needed to be
interpreted with cautiousness.

Wider implications of the findings: Based on our results regarding less doses
of exogenous Gn consumed and an equivalent CPR, mild ovarian stimulation
protocol should be recommended to POR patients. Considering the higher
number of transferrable embryos associated with COH group, the cumulative
pregnancy rate should be used as the primary outcome in future study. At last,
large-scale multi-center RCT is needed to verify our results.

Study funding/competing interest(s): Funding by hospital/clinic(s) — The re-
productive medicine center of sixth affiliated hospital of SYSU.

Trial registration number: ChiCTR-TRC-13003454.
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responder, clinical outcomes, IVF

0-114 Serum stem-cell-factor assays in poor responder patients
undergoing IVF: a new tool to establish sense or no sense in performing
follicle aspiration

S. Gizzo', C. Zicchina!, M. Noventa!, M. Quaranta?, A. Vitagliano',

B. Abdulrahim?, C. J. Aldrich?, C. J. Aldrich?, M. Gangemi*, G. B. Nardelli',
A. Andrisani'

'Azienda Ospedaliera Padova Universita di Padova, Women and Child Health,
Padova, Italy

*Azienda Ospedaliera Verona — Universita’ di Verona, OB/GYN Unit, Verona,
Italy

3NHS Trust — Northampton General Hospital, Obstetrics and Gynecology,
Northampton, United Kingdom

‘Azienda Ospedaliera Padova Universita di Padova, Women and Child Health,
Padova, Italy

Study question: In poor responder patients undergoing IVF, could the follicu-
lar stem cell factor concentration (f-SCF) be associated with the quantitative
and qualitative characteristics of ovarian response? Is f-SCF correlated with
serum concentration at ovulation induction (s-SCF)?May s-SCF be considered
a new tool to establish whether to perform follicle aspiration or not?
Summary answer: The f-SCF correlates strongly with quantitative and qualita-
tive ovarian response, oocyte fertilization-rate and number of viable embryos.
s-SCF is strongly correlated with the f-SCE. s-SCF demonstrated good accuracy
in predicting both cycles in which no oocytes are collected and cycles in which
at least one or three oocytes are collected.

‘What is known already: Granulosa cells surround the developing oocyte, pro-
viding a critical microenvironment for follicular growth while in the develop-
ing follicles they produce SCF, which can act on theca cells, stromal cells and
oocytes via c-kit receptor. The expression patterns of SCF and c-kit in the ovary,
as well as the effects of SCF on oocytes and theca cells, suggest that SCF may
be important for many stages of follicular development.

Study design, size, duration: Observational-longitudinal study on 28 poor-
responder. All patients underwent Controlled-Ovarian-Hyperstimulation (COH)
using rFSH in first cycle (s-COH group) while rFSH plus rLH supplementation
(ex-COH group) in the second cycle. We compared f-SCF concentration be-
tween the two groups, f~SCF with s-SCF concentration and s-SCF value with
qualitative and quantitative ovarian response

Participants/materials, setting, methods: Long-agonist-protocol was per-
formed using rFSH-300 IU/day (plus rLH150 IU/day in ex-COH) for 5-days
subsequently adjusted according to biochemical/sonographic features. f-SCF
and s-SCF levels (pg/mL) were detected using appropriate ELISA-Kit. We
considered as quantitative ovarian response number of follicles > 14 mm and
MII oocytes while as qualitative oocytes fertilization-rate and number of viable
embryos.

Main results and the role of chance: We collected and analyzed 112 samples
(56-follicular fluid and 56-serum). The comparison of s-COH and ex-COH
showed no significant differences in term of both f-SCF (830,25 + 364,09 vs
735,43 + 300,39 pg/mL) and s-SCF (884,98 + 387,01 vs 783,18 + 325,55 pg/
mL). Considering all treatments, the correlation between f-SCF and s-SCF val-
ues showed a strong association (R>=0.982, p <0.001). The s-SCF value > 1400
was associated with 60% probability of collecting at least 3 oocytes, 85% of fer-
tilization-rate and 75% probability of having at least 2 viable embryos. Patients
with > 1000/s-SCF/ < 1400 showed a 27% probability of collecting at least 3
oocytes (58% of at least 1 oocyte), 65% fertilization rate, 46% probability of
having at least 1 viable embryo. s-SCF < 1000 and < 400 showed respectively
21% and 0% probability of collecting at least 1 oocyte.

Limitations, reason for caution: The potential bias linked to the peculiar fea-
tures of the patients (older poor responder), the exclusive use of recombinant
gonadotropins, the collection and assay of total follicular fluid per cycle and not
for single follicle requires caution in the interpretation of data.

Wider implications of the findings: If this pioneeristic data will be confirmed,
s-SCF assay may be introduced in clinical practice when approaching older-
poor-responder-patients. Particularly in a public health setting, in which usually
the number of treatments offered is limited and linked to number of oocyte
retrievals, the availability of a real-time/non-invasive/less-expensive serum-test
able to predict with good accuracy the number of oocytes, fertilization-rate,
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and number of viable embryos may improve the cost-effectiveness of treatment
offered to this cohort of patients.

Study funding/competing interest(s): Funding by University(ies) — Authors
declare no funding. Authors declare no competing of interest.

Trial registration number: PMA-2012-13-rLH-PMA.

Keywords: ART, poor responder, stem cell factor, predictive model, growth factors
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0-115 Randomized comparison of next-generation sequencing and
array comparative genomic hybridization for preimplantation genetic
screening: a pilot study

Z.Yang', J. Zhang?, J. Lin®, W. Fong?, K. Ieong®, P. Li¢, R. Zhao®, X. Liu®,
Y. Kuang’, C. Michel®, R. Salem”’, J. Liu®

ZytoGen, Clinical Research, Timonium, U.S.A.

*New Hope Fertility Center, ART, New York, U.S.A.

3Reproductive Fertility Center, IVE Irvine, U.S.A.

‘Hospital Conde S. Januario, OB/GYN, Macau, China

SAi Wei Fu Gynecology Center, OB/GYN, Macau, China

Jia En De Yun Hospital, IVE Beijing, China

'Shanghai Jia Tong Univertsity School of Medicine Ninth Hospital, ART,
Shanghai, China

8Mllumina, Research, Cambridge, United Kingdom

°Pacific Reproductive Center, ART and PGD, Torrance, U.S.A.

Study question: Can next-generation sequencing (NGS) be used efficiently for
preimplantation genetic screening (PGS) of embryos from IVF patients with
clinical indications of recurrent pregnancy loss (RPL), recurrent implantation
failure (RIF) and previous aneuploid conceptions (PAC) in a clinical setting?
Summary answer: This is the first randomized clinical study on the efficiency
of NGS for preimplantation genetic screening in comparison to array compara-
tive genomic hybridization (aCGH). Our data clearly demonstrate that NGS
screening results in similarly high ongoing pregnancy and implantation rates
for PGS patients compared to aCGH screening.

What is known already: Previous randomized clinical trials with FISH screen-
ing of a limited numbers (5-12) of chromosomes resulted in disappointing preg-
nancy outcomes. Recent studies with aCGH screening of 24 chromosomes have
resulted in a significant increase in ongoing pregnancy and implantation rates for
PGS patients. More recent advances in next-generation sequencing have provided
new methods for screening embryos from IVF cycles. However, there is still lim-
ited information about clinical application of NGS in IVF and PGS treatments.
Study design, size, duration: IVF patients (n = 172) at mean age 352 + 3.5
years were enrolled in this prospective randomized, single-blind, pilot interven-
tional study in our multiple IVF clinics from July 2013 to June 2014. The cohort
patients requested PGS treatments with the clinical indications of RPL (n = 72),
RIF (n = 63) and PAC (n =37).

Participants/materials, setting, methods: The enrolled patients were random-
ized into NGS (Group A, n = 86) and aCGH (Group B, n = 86). Blastocysts
were vitrified after biopsy on day 5. One to two euploid blastocyst were trans-
ferred to individual patients based on the PGS results. Clinical pregnancy and
implantation outcomes were compared between the two groups.

Main results and the role of chance: Comparative data analysis revealed that
the demographic parameters of the enrolled patients in Group A and Group B
were similar (p > 0.05). The fertilization and blastocyst rates were also compa-
rable between the two groups (p > 0.05). NGS detected all types of aneuploidies
including trisomy, monosomy, dual and complex chromosomal abnormalities
accurately compared to aCGH. Moreover, NGS screening identified euploid
blastocysts for transfer and resulted in similarly high ongoing pregnancy rates
for PGS patients compared to aCGH screening (74.7% vs. 69.2%, respectively,
p > 0.05). The observed implantation rates were also comparable between
Group A and Group B (70.5% vs. 66.2%, respectively, p > 0.05). Additionally,
there was no significant difference in miscarriage rate between Group A and
Group B (1.3% vs. 2.6%, respectively, p > 0.05).
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Limitations, reason for caution: Although NGS brings distinct clinical ben-
efits for many IVF patients, the approach is not for all infertile patients, espe-
cially those with diminished ovarian reserve and with balanced translocations.
Further randomized studies with a larger sample are required to define the role
of NGS in assisted reproductive treatments.

Wider implications of the findings: With the observed high accuracy of an-
euploidy screening across all 24 chromosomes and the resulting high clinical
pregnancy and implantation rates after transfer of the screened embryos, NGS
has demonstrated an efficient, robust high-throughput technology for PGS in
IVF clinics. With the enhanced capability of detecting segmental imbalances,
NGS platforms, at a high read depth, may detect aneuploidy and imbalance
translocations at the same time.

Study funding/competing interest(s): Funding by hospital/clinic(s) — This
study is supported by internal funding. CEM is a full time scientists at [llumina,
which provided NGS chips and reagents for this study. All the other authors
have no conflicting interests to declare.

Trial registration number: NA.

Keywords: NGS, aCGH, PGS, ongoing pregnancy, implantation

0-116 Comparison of comprehensive chromosome screening (CCS)
results obtained from in vitro fertilization (IVF) cycles treated with low
stimulation protocols and standard stimulation protocols

P. Colls', J. Zhang?, L. Ribustello', T. Escudero', X. Zheng', A. Suhotliv’,
S. Munne®, M. Konstantinidis?

'Reprogenetics, Cytogenetics, Livingston New Jersey, U.S.A.

2New Hope Fertility Center, Obstetrics and Gynecology, New York, U.S.A.
3Reprogenetics, Research and Development, Livingston New Jersey, U.S.A.

Study question: Is there any difference in aneuploidy rates and preimplanta-
tion genetic diagnosis (PGD) cycle outcome between blastocyst-stage embryos
produced after low stimulation IVF cycles and standard stimulation cycles and
if yes, which is the most advantageous?

Summary answer: No difference was seen in regards to aneuploidy rates
between embryos produced using the two different treatments. Consequently,
standard stimulation cycles which often result in higher number of embryos
were found to have twice as much the chances of producing a euploid embryo
for transfer and establishment of pregnancy.

What is known already: Stimulation procedures vary amongst different cen-
ters but are in general similar to methods considered standard. Usage of a low
stimulation procedure could result in a better cycle outcome while, it is expect-
ed to be less stressful to the patient. Such protocols will be particularly useful
in avoiding patient over-stimulation. Furthermore, embryos produced through
IVF often show high aneuploidy rates. It will be valuable to determine if such
strategy results in better CCS outcomes.

Study design, size, duration: A retrospective analysis of 69 PGD cycles per-
formed between January 2014—December 2014 was carried out. All cycles were
derived from a single assisted reproduction center in the USA. Results from
CCS of 246 blastocysts were collected and analyzed.

Participants/materials, setting, methods: Average maternal age between
the two groups of patients was similar (37 for the low stimulation patients,
35.3 for the standard stimulation patients; p = 0.11). Results obtained from
samples derived from patients * 40 years old were excluded from the study.
Array comparative genomic hybridization was used for CCS of biopsied
samples.

Main results and the role of chance: The amount of embryos that were found
to be euploid after CCS was determined to be similar between the two patient
groups (p = 0.26). Specifically, 45.8% (22/48) of embryos derived from low
stimulation cycles were determined to be euploid compared to 55.6% (110/198)
of embryos derived from standard stimulation cycles. Only approximately half
(19/37) of the low stimulation cycles were found to have a euploid embryo for
transfer while, all standard stimulation cycles (32/32) had at least one euploid
embryo for transfer. As a consequence, patients being treated with low stimula-
tion protocols had to undergo twice the amount of cycles than patients being
treated with standard stimulation protocols in order to find a euploid embryo to
transfer for initiation of pregnancy.

Limitations, reason for caution: Although this study was of considerable size,
more cycles and embryos have to be assessed and follow-up data from cycles
that had a transfer need to be obtained before any definitive conclusions are
drawn.

Wider implications of the findings: This study provides evidence that inci-
dence of aneuploidy remains the same regardless of the stimulation protocol
administered to each patient. As shown, patients being treated with standard
stimulation protocols are expected to have higher chances of having a euploid
embryo available for transfer per cycle completed. However, definitive conclu-
sions about a potential benefit to patients can only be reached after acquisition
and examination of clinical outcome follow-up data.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Institutional funding.

Trial registration number: NA.

Keywords: in vitro fertilization, hormonal stimulation, comprehensive chro-
mosome screening, aneuploidy

0-117 Preimplantation genetic screening using comprehensive
chromosome screening technology improves embryo selection: a
meta-analysis of randomized controlled trials

E. M. Dahdouh', J. Balayla?, J. A. Garcia-Velasco®

'"ART-PGD Center CHU Sainte-Justine and Procrea Clinics, University of
Montreal Department of Obstetrics-Gynecology, Montreal, Canada
2University of Montreal, Department of Obstetrics-Gynecology, Montreal,
Canada

3Instituto Valenciano de Infertilidad-Madrid, Rey Juan Carlos University,
Madrid, Spain

Study question: Does preimplantation genetic screening (PGS) using compre-
hensive chromosome screening (CCS) technology improve embryo selection in
in-vitro fertilization (IVF) cycles?

Summary answer: When used in patients with normal ovarian reserve, PGS
using CCS technology increases clinical implantation rates (IR) and sustained
IR (probability that an embryo would implant and progress beyond 20 weeks
gestation).

What is known already: Most of the randomized controlled trials (RCTs) on
PGS using fluorescence-in-situ-hybridization (FISH) technology after cleav-
age-embryo biopsy showed no increase in live birth rates. CCS technology,
which analyses the whole chromosome complement, can be achieved using
different genetic platforms, and has been extensively tested and validated in
PGS cycles (PGS-CCS). Whether PGS-CCS improves embryo selection in IVF
remains unclear.

Study design, size, duration: A meta-analysis of RCTs on PGS-CCS published
before January 2015 was performed. The clinical outcomes of interest included
in the meta-analysis are clinical IR and sustained IR. 267 embryos transferred
after PGS-CCS were compared to 383 embryos transferred after selection based
on standard morphology criteria alone.

Participants/materials, setting, methods: We searched Medline, Cochrane
Central, EMBASE, Scopus, Web of Science, Google Scholar, as well as re-
lated articles from relevant authors on the subject. RCTs were eligible if they
compared PGS-CCS to other methods of embryo selection. The three authors
independently screened for eligibility, and assessed the quality of the RCTs.
Main results and the role of chance: Out of 750 citations identified, sixteen
articles met initial eligibility criteria and were further analyzed. Of these, only
three RCTs met full inclusion criteria, allowing direct comparison of PGS-CCS
to routine IVF care based on embryo morphology selection. In one study, the
CCS technology used was array comparative genomic hybridization (aCGH),
and in the two remaining others, quantitative polymerase chain reaction (QPCR)
was used. In these studies, all embryo biopsies were performed on day 5-6 of
embryo development. PGS-CCS is associated with significantly higher clinical
IR, with a relative risk [RR] of 1.29 [95% CI: 1.15-1.45], and also a signifi-
cantly higher sustained IR, with a RR of 1.39 [95% CI: 1.21-1.60].
Limitations, reason for caution: Randomization was performed in the
presence of blastocysts available for biopsy from patients with normal ovar-
ian reserve, which may introduce selection bias and overestimate success
rates for PGS-CCS. Extrapolation of these results to a different population
(e.g. poor responders) and/or embryo stage biopsy remains uncertain for the
time being.

Wider implications of the findings: By increasing IR in IVF cycles, PGS-CCS
might be helpful when used in the setting of elective single embryo transfer
practice. Therefore, it represents an ideal tool for embryo selection in order to
overcome the marked differences in outcome of single- versus double-embryo
transfer. Results from ongoing RCTs conducted on different patient populations
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(e.g. decreased ovarian reserve), and different embryo stage biopsy (e.g. polar
body, day-3) may further clarify the role of this technology.

Study funding/competing interest(s): Funding by hospital/clinic(s) — ART-
PGD Center, CHU Sainte-Justine, Montreal, Canada.

Trial registration number: NA.

Keywords: preimplantation genetic screening, omprehensive chromosome
screening, embryo selection, elective single embryo transfer

0-118 Segmental abnormalities can be detected in the DNA of the
blastocyst cavity extracted by blastocentesis

A. Pomante', M. C. Magli', G. Cafueri', M. Valerio', C. Tabanelli',
A. P. Ferraretti', L. Gianaroli'
IS.I.S.Me.R. s.r.l., Reproductive Medicine Unit, Bologna, Italy

Study question: Can the array-Comparative Genomic Hybridization (aCGH)
analysis of DNA extracted from the blastocoelic fluid predict the chromosomal
status of the blastocyst, including segmental abnormalities?

Summary answer: The DNA from the blastocoelic fluid (BF) reflects the chro-
mosomal status of the blastocyst trophectoderm (TE) cells. Also segmental ab-
normalities can be detected by aCGH analysis after blastocentesis

‘What is known already: Unbalanced segmental abnormalities can be a reason
for embryo demise; or, if compatible with life, they can cause congenital ab-
normalities and mental retardation in the offspring. Identified in approximately
10% of clinical pregnancies, they are especially frequent in carriers of recipro-
cal translocations, but they can also originate as de novo rearrangements. Data
from the analysis of BF suggest that it can be a reliable source of DNA to assess
the embryo chromosomal status.

Study design, size, duration: Study: Prospective blinded study for the chromo-
somal analysis of 44 blastocysts on which aCGH had already been performed
on Polar bodies (PBs) or blastomeres in a Preimplantation Genetic Testing pro-
gram. Of them, 18 blastocysts from 6 couples, generated at least one embryo
with a segmental abnormality. Duration: January-December 2014.
Participants/materials, setting, methods: Of the 6 couples with embryos hav-
ing segmental abnormalities, 2 were carriers of a balanced translocation, 4 had
a normal karyotype. Both BF and TE cells were retrieved from each blastocyst,
and the DNA was blindly analyzed by aCGH. Results were compared with
those previously obtained from PBs and blastomeres.

Main results and the role of chance: DNA was found in 43/44 tested BFs
(98%). In the subgroup of 18 blastocysts, in 14 cases the aCGH analysis re-
vealed full correspondence between BF and the results from PBs (n = 8) or
blastomeres (n = 6). In the remaining 4 cases, aneuploidies predicted by blas-
tomeres were found in the BF with the addition of new abnormalities. In 8 of
the 18 studied blastocysts (44%), segmental abnormalities had been detected
by PBs (n = 2) or blastomeres (n = 6). Three were found in embryos from
translocation carriers, 5 in embryos from couples with a normal karyotype. In
all 8 cases, DNA from the corresponding BF presented the same segmental
abnormality predicted by the analysis at previous stage also for small alterations
(33 Mb). All results were confirmed in corresponding TE cells.

Limitations, reason for caution: Small size of samples analyzed.

Wider implications of the findings: The present data confirm that blastocen-
tesis can be an alternative source of DNA for preimplantation genetic testing,
since the DNA from BFs reflects the chromosomal status of the corresponding
embryo. Furthermore, these preliminary results suggest that this approach is
reliable to the point to permit the detection of segmental aneuploidies, both in
couples carrier of reciprocal translocation and in couples with normal karyotype.
Study funding/competing interest(s): Funding by hospital/clinic(s)
—S.I.S.Me.R.

Trial registration number: NA.

Keywords: blastocele, segmental aneuploidies, blastomere, polar bodies,
preimplantation genetic screening

0-119 Blastocyst chromosome distributions persist into pregnancy

K. Sorby!, C. Sugiana?®, T. Osianlis'
'Monash IVE Embryology, Clayton Victoria, Australia
*Monash IVE Genetics, Clayton Victoria, Australia

Study question: Is there a pattern to chromosome copy number errors in a
large, single centre cohort of blastocysts and does the testing platform influence
the outcome?

52

Summary answer: Blastocysts display defined patterns in the type of aneuploi-
dies observed and the chromosomes involved, with both reflecting the patterns
seen in pregnancy loss, neither of which are influenced by the testing platform
used.

What is known already: Limited studies have investigated the specific na-
ture of the aneuploidies observed in blastocysts, with various rates of simple vs
complex aneuploidies and equal prevalence of monosomies and trisomies being
reported. Preliminary data obtained from a smaller, single platform data set in
our laboratory, indicated the trend toward fewer complex aneuploidies, fewer
monosomies and a distinct chromosomal pattern in blastocysts, prompting ex-
tended analysis of a large data set over multiple platforms.

Study design, size, duration: Retrospective analysis of the chromosomal
complement of 1029 blastocysts biopsied for preimplantation genetic screening
(PGS) between June 2012 and December 2014.

Participants/materials, setting, methods: All patients undertaking PGS with
blastocyst biopsy in a single clinic were analysed. PGS was performed using
either 24Sure array comparative genomic hybridization (CGH) or single nucle-
otide polymorphism arrays with parental support through Natera (SNP) at the
patient’s discretion.

Main results and the role of chancel: Euploidy rate varied by age as expected,
averaging 52.3% with no difference between platforms (p = 0.493 age correct-
ed). Although aneuploidy rates increased with age the mean number of errors
per blastocyst did not ( < 34 years, 2.44 errors versus > 40 years, 2.36 errors).
Overall 59.5% of blastocysts contained a single error, with a total of 79.3% sim-
ple aneuploidies (1-2 errors) and only 20.7% complex aneuploidy ( > 2 errors).
The proportion of monosomies was 23.8% compared with 76.2% trisomies.
Chromosomes 13, 15, 16, 18, 21 and 22 are the most commonly associated
with pregnancy loss and interestingly were the most prevalent chromosomes in
blastocyst aneuploidies. This distribution was significantly non-random (chi-
square goodness of fit, p < 0.0001) and consistent across both CGH and SNP
(chi-square test for independence, p = 0.941).

Limitations, reason for caution: This is a retrospective analysis of patients
undergoing PGS for a variety of clinical indications and is potentially influ-
enced by this population bias. The testing platform used was not randomized in
this study but rather selected by patients based on cost, reported accuracy and
information provided by the respective tests.

Wider implications of the findings: This large, single centre, multi-platform
data set differs significantly from previously reported findings in regard to the
prevalence of monosomies and trisomies in blastocyst samples, with the current
data more closely approximating the frequencies seen in prenatal testing. The
confirmation of a distinct pattern of chromosomal involvement, which mimics
the chromosomal errors indentified in pregnancy loss, support the use of blas-
tocyst biopsy as the most clinically relevant time to perform pre-implantation
genetic screening.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Monash
IVE

Trial registration number: NA.

Keywords: PGS, blastocyst, aneuploidy

0-120 Do culture conditions, patient factor or female age affect
incidence of segmental chromosome errors in preimplantation embryos?

S. Alfarawati', D. Babariya?, K. Spath?, D. Wells?, E. Fragouli'
'Reprogenetics UK, Cytogenetics, Oxford, United Kingdom

*University of Oxford, Nuffield Department of Obstetrics and Gynaecology,
Oxford, United Kingdom

Study question: Is the frequency of segmental chromosome errors related to
a specific patient group? Does female age affect this frequency? Do culture
conditions in different IVF clinics have an effect?

Summary answer: Cleavage stage embryos from younger patients ( < 37
years) showed a significant increase in the frequency of segmental abnormali-
ties. Moreover, differences in procedures at individual clinics appear to affect
the incidence of segmental aneuploidy. This is important given that segmental
imbalance can have significant mental and physical consequences for affected
children.

What is known already: Chromosome abnormality affects almost half of all
embryos generated through IVF and is believed to be the leading cause of im-
plantation failure and miscarriage. The majority of these abnormalities affect
entire chromosomes. However, a significant minority, accounting for 12-15%
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of all errors, affect parts of chromosomes. The cause of such ‘segmental’ errors
is unknown and their clinical impact is poorly defined.

Study design, size, duration: This is a retrospective analysis of the frequency
of segmental errors in preimplantation embryos. 2794 embryos at the cleav-
age and blastocyst stages were studied, generated by 462 patients (average age
38.3 years, range 21-47 years) that had IVF treatment at 12 different clinics
between 2008 and 2014.

Participants/materials, setting, methods: One blastomere was biopsied from
cleavage stage embryos and 3-10 trophectoderm cells were biopsied from blas-
tocyst stage embryos. Biopsy specimens underwent whole genome amplifica-
tion (SurePlex), followed by labelling and hybridization to 24Sure aCGH slides
(Illumina). Results were analysed using BlueFuse software, revealing aneuploi-
dy affecting whole chromosomes and chromosome segments >5 Mb

Main results and the role of chance: In order to investigate whether specific
patients produce high number of embryos with segmental errors only those that
had 5 or more embryos were examined. A total of 30 patients had segmental
errors affecting 50% or more of their embryos. Patients were sub-grouped ac-
cording to female age into a younger ( < 37 years) and an older (= 37 years)
group. A significant increase in the frequency of segmental errors was found
in cleavage stage embryos generated from the younger patient group (29% vs.
19%, p = 0.0001) while no significant difference was observed between the 2
groups at the blastocyst stage. The frequency of segmental errors affecting pre-
implantation embryos was significantly elevated in embryos derived from three
of the referring IVF centres (p = 0.001, p = 0.003 and p = 0.005)

Limitations, reason for caution: The method used in this study only examines
a part of the embryo and cannot rule out the possibility of mosaicism. Addition-
ally, it is not possible to conclusively determine whether the segmental errors
observed are meiotic or mitotic (postzygotic) in origin. Segmental imbalances
<5 Mb in size cannot be accurately detected.

Wider implications of the findings: Younger patients had a higher incidence of
segmental abnormalities, but this may be related to the increased proportion of
male-factor infertility cases in our ‘younger’ patient group, rather than an effect
of age. Segmental abnormalities involve chromosome breakage and could con-
ceivably be related to sperm DNA fragmentation. Some clinics had higher rates
of segmental abnormality in the embryos produced, arguing that optimisation
of culture and/or simulation methods might help to avoid these abnormalities.
Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Reprogenetics UK.

Trial registration number: NA.

Keywords: segmental chromosome errors, female age, patient factor, culture
conditions, human embryos
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0-121 Endometriosis does not alter antral follicle responsiveness to FSH
administration as assessed by the Follicular Output RaTe (FORT)

T. Isnard', J. S. Cunha Filho?, T. Tadros', Adda-E. Herzog', A. Oppenheimer’,
R. Fanchin!

'Centre Hosp. Antoine Béclere, Department of OB/GYN & Reproductive Medi-
cine, Clamart Cedex, France

*Insemine, UFRGS, Porto Alegre, Brazil

Study question: To investigate whether responsiveness of antral follicles to
FSH administration, as reflected by the Follicular Output RaTe (FORT), is al-
tered in patients with endometriosis.

Summary answer: Our results indicated that, whereas endometriosis is associ-
ated with reduced antral follicle counts (AFC) and preovulatory follicle counts
(PFC), the percentage of antral follicles that successfully respond to FSH ad-
ministration (FORT) remains comparable to controls, thereby supporting the
hypothesis that follicle quality is not altered by endometriosis.

What is known already: Endometriosis-linked infertility has been, at least in
part, attributed to disorders in the oocyte reproductive competence. Yet, quan-
titative ovarian defects such as reduced antral follicle endowment and poor

response to controlled ovarian hyperstimulation (COH) does not constitute nec-
essarily an evidence of altered follicle-oocyte competence. Further, responsive-
ness to FSH presumably is characteristic of healthy ranulose cells and has been
associated to IVF-ET outcome using the FORT index, therefore, constituting an
interesting clinical appraisal of follicle quality.

Study design, size, duration: Case-control study. We compared 141 infertile
patients, 25 to 43 years of age, with laparoscopically-documented endometrio-
sis and having accomplished COH for IVF-ET with other 141, age- and BMI-
matched, IVF-ET candidates without endometriosis. Endometriosis was staged
according to revised AFS criteria.

Participants/materials, setting, methods: Similar COH protocols and initial
recFSH doses (225 IU/day) were used in endometriosis and control patients.
AFC (3-8 mm) before COH and PFC (16-22 mm; day of hCG administration)
were determined. The FORT was calculated by the ratio PFC x 100/AFC.
Main results and the role of chance: As expected, by design, ages and BMI
were similar in both groups. Whereas AFC (14.0 + 0.3 versus 15.9 + 0.4 fol-
licles, P < 0.001) and PFC (6.4 + 0.2 versus 7.3 £ 0.3 follicles, P < 0.02) were
lower in endometriosis patients than in controls, FORT remained similar in the
two groups of patients (47.1 + 1.6% versus 47.4 + 1.9%, respectively). Inci-
dentally, FORT results were comparable in patients with stage I-1I or III-IV
endometriosis and in those with or without endometrioma.

Limitations, reason for caution: FORT could not be, by design, assessed in
patients having discontinued FSH treatment before hCG administration (due to
a markedly insufficient follicle recruitment), since their PFC could not be es-
tablished. In addition, FORT implies that 3-8 mm follicles before COH respond
coordinately to FSH, which is not always the case.

Wider implications of the findings: Endometriosis is a frequent finding among
infertile patients. The present study constitutes the first clinical demonstration
that, although this disease is associated with a significant reduction in the abso-
lute number of FSH-sensitive and mature follicles obtained after COH, follicular
responsiveness to FSH is not affected by endometriosis. This is in keeping with
hypothesis that follicle-oocyte quality is spared in women with endometriosis.
Study funding/competing interest(s): Funding by hospital/clinic(s) — None.
Trial registration number: NA.

Keywords: endometriosis, IVF-ET, FORT, ovarian response, follicle quality

0-122 Reproductive and pregnancy outcomes in women with
endometriosis: a Scottish national record linkage study

L. Saraswat', D. Ayansina?, S. Bhattacharya?, D. Miligkos®, A. Horne*,

K. Cooper!, S. Bhattacharya?

'Aberdeen Royal Infirmary, Obstetrics and Gynaecology, Aberdeen, United
Kingdom

*University of Aberdeen, Division of Applied Health Sciences, Aberdeen,
United Kingdom

3Princess Anne Hospital, Obstetrics and Gynaecology, Southampton, United
Kingdom

4The University of Edinburgh, Obstetrics and Gynaecology, Edinburgh, United
Kingdom

Study question: Are women with history of endometriosis more likely to have
adverse reproductive and pregnancy outcomes when compared to women with-
out the diagnosis of endometriosis?

Summary answer: Women with endometriosis were at increased risk of
miscarriage and ectopic pregnancy. Pregnancies progressing beyond the first
trimester, were at higher risk of complications, including antepartum haemor-
rhage, preterm birth, operative delivery and postpartum haemorrhage.

‘What is known already: The impact of endometriosis on pregnancy and re-
productive performance of women is relatively unknown. The few studies ex-
ploring the relationship between endometriosis and pregnancy outcome have
been conducted in infertile women undergoing medically assisted reproduction.
There is lack of large studies tilizing population based data where a definitive
diagnosis of endometriosis has been established at laparoscopy.

Study design, size, duration: A retrospective population based cohort study
using record linkage of routinely collected anonymised discharge data from all
Scottish NHS hospitals was conducted. A total of 14,655 women were followed
up over a maximum of 30 years from 1981 to 2010.

Participants/materials, setting, methods: In a nationwide Scottish study,
we compared reproductive and pregnancy outcomes in 5,375 women with
surgically confirmed endometriosis to 8,280 women without the diagnosis of
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endometriosis (a random sample of women without a diagnosis of endometrio-
sis and pregnant during the same time-period) using univariate and multivariate
logistic regression accounting for confounding factors.

Main results and the role of chance: Pregnant women with history of endome-
triosis were significantly older, more likely to be nulliparous and from a more
affluent social class (p <0.001) when compared to those without endometriosis.
On multivariate analysis, after adjusting for age, parity, socioeconomic status
and year of delivery, women with endometriosis had a significantly higher risk
of early pregnancy complications with adjusted OR (95% CI) of 1.76 (1.44,
2.15) and 2.70 (1.09, 6.72) for miscarriage and ectopic pregnancy, respective-
ly. A previous diagnosis of endometriosis was associated with a significantly
increased risk of adverse later pregnancy outcomes [adjusted OR (95% CI)]
including placenta praevia [2.24 (1.52, 3.31)], unexplained antepartum haem-
orrhage [1.67 (1.39, 2.00)], postpartum haemorrhage [1.30 (1.61, 1.46)] and
preterm births [1.26 (1.07, 1.49)].

Limitations, reason for caution: The study suffers from limitations inherent
to an observational study with limited availability of and missing data on im-
portant co-variables such as smoking, body mass index and use of medically
assisted reproduction. It is possible that there is a small proportion of women
with undiagnosed endometriosis in the unexposed cohort.

Wider implications of the findings: Endometriosis predisposes women to in-
creased risk of early pregnancy loss and later pregnancy complications. These
data can be used by clinicians when counselling women with known endo-
metriosis. Data from this Scotland wide study should be taken into account
when planning health care strategies for surveillance and early identification
of potential complications in pregnancy to minimize their impact on pregnancy
outcome.

Study funding/competing interest(s): Funding by national/international
organization(s) — Chief Scientist Office, Scotland.

Trial registration number: NA.

Keywords: endometriosis, reproductive outcomes, pregnancy outcomes

0-123 Predicting the reproductive outcome in endometriosis — a
comparison between EFI and AFS scores

N. Jayakrishnan'
'Kjk Hospital, Obgyn, Trivandrum, India

Study question: To determine the better tool, scored by r-AFS and EFI scores,
for predicting the reproductive outcomes in patients with surgically document-
ed endometriosis, attempting conception

Summary answer: Correlation with EFI, is a better prognosticator of the re-
productive outcome in patients with surgically documented endometriosis at-
tempting conception due to a highly significant relationship between EFI scores
and pregnancy outcomes.

What is known already: r-AFS score can only stage the levels of endometrio-
sis into minimal, mild, moderate and severe. It cannot predict the reproductive
outcome after surgery for endometriosis.

Study design, size, duration: Study Design: Prospective cohort study. Sample
Size: 166. Study Duration: 18 months. Lost to Follow Up: The subjects lost to
follow up were excluded from the study.

Participants/materials, setting, methods: Materials and Setting: EF1 score
was calculated post operatively (score 0 to 10) for 166 women for whom r-Afs
endometriosis staging was done (minimal, mild, moderate, severe) in a private
tertiary reproductive and gynaecological research centre from January 2012 to
July 2013.All the participants attempted conception within six months by timed
intercourse or intra uterine insemination or controlled ovarian stimulation based
on a pre designed protocol. Those patients failing to conceive within six months
of intrauterine insemination or those who had severe endometriosis were of-
fered ART techniques as an alternative. Methods: Six groups of EFI were iden-
tified (1-3,4,5,6,7-8,9-10) and pregnancy rates were calculated for each group.
Patients were excluded when they were lost to follow up, had subsequent sur-
gery for endometriosis, or was on ovarian suppression.

Main results and the role of chance: Main Results and Role of Chance: EFI
score and pregnancy rates showed a highly significant relation (p < 0.05) with
patients having an EFI score of 0 with 0% pregnancy rates and those patients
having a score of 6 and above with pregnancy rates unto 73%. The least function
score was an important parameter in determining the EFI score. The EFI score
contains historical and surgical factors, thus being a better parameter for deter-
mining the reproductive outcomes post operatively, regardless of the r-Afs scores.
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Limitations, reason for caution: Limitations: The EFI score cannot be used to
predict post operative pain. Reason for Caution: This is a newly devised scoring
system used to predict the reproductive capacity in patients undergoing surgery
for enometriosis. Larger studies are needed to determine its disadvantages. Bias
and Confounding: Bias and confounding is eliminated by taking same samples
for both criteria.

Wider implications of the findings: The study was earlier published by Adam-
son in a European population. This new validated endometriosis staging system
is now used in an Indian population. It appears that this scoring system can be
used to counsel patients about their reproductive chances after a surgery for
endometriosis as well as their post operative conception options.

Study funding/competing interest(s): Funding by hospital/clinic(s) — KJK
Hospital, Trivandrum, India.

Trial registration number: NA.

Keywords: reproductive outcome, endometriosis, EFI, AFS

0-124 Prognostic factors of ART outcomes in a continuous series of 359
endometriosis patients

C. Maignien', P. Santulli', D. Korb', L. Marcellin', V. Gayet', V. Blanchet',

J. Gonnot!, D. de Ziegler, %, C. Chapron'

Unstitut Cochin INSERM U1016 Université Paris Descartes Sorbonne Paris
Cité Paris France, Department of Gynecology Obstetrics 1 and Reproductive
Medicine Groupe Hospitalier Universitaire (GHU) Ouest Centre Hospitalier
Universitaire (CHU) Cochin 75679 Paris France, Paris, France

2Université Paris Descartes Sorbonne Paris Cité Faculté de Médecine,
Department of Gynecology Obstetrics Il and Reproductive Medicine Groupe
Hospitalier Universitaire (GHU) Ouest Centre Hospitalier Universitaire
(CHU) Cochin 75679 Paris France, Paris, France

Study question: To evaluate the ART cumulative pregnancy rates (cPR) in a
large cohort of endometriosis (OSIS) patients and to identify the determinant
factors of ART outcome.

Summary answer: Globally pregnancy rates are good in endometriosis pa-
tients (44%); Yet, OSIS associated with intestinal deep infiltrating endometrio-
sis (DIE) and past surgery for OSIS are associated with poorer ART outcome.
What is known already: ART is one of the therapeutic options offered for
managing OSIS-associated infertility. Yet, published data on ART outcome in
women affected by OSIS are conflicting and the determinant factors for preg-
nancy chances unclear.

Study design, size, duration: Observational cohort study on 359 consecutive
OSIS patients, who underwent IVF-ICSI treatment at Cochin-Port-Royal Hospi-
tal between June 2005 and February 2013. Diagnosis of OSIS was histologically
proven in women who had past surgery (n =279 — 77.7%), or based on published
imaging criteria using transvaginal sonography and magnetic resonance imaging.
Participants/materials, setting, methods: The main outcome measure was
cPR per patient. We compared the characteristics of women who became preg-
nant and those who did not, using univariable and multivariable analysis, to
identify determinant factors of fertility outcome.

Main results and the role of chance: 359 consecutive OSIS patients under-
went 720 IVF-ICSI cycles. In the overall population the clinical pregnancy
rate per cycle and per embryo transfer was 25.2% and 36.4% respectively. 158
(44%) patients became pregnant. Using multivariable analysis, intestinal DIE
(OR =0.31, 95% CI (0.2-0.6), p < 0.001), past surgery for OSIS (OR = 0.29,
95% CI (0.1-0.6), p = 0.001) or endometrioma (OR = 0.34, 95% CI (0.2-0.7),
p = 0.002) were independent factors associated with lower pregnancy rates.
AMH levels < 2 ng/mL and antral follicle count (AFC) < 10 were also associ-
ated with negative ART outcomes (OR = 0.49, 95% CI (0.3-0.9), p = 0.014 and
OR =0.41, 95% CI (0.2-0.7), p = 0.002 respectively).

Limitations, reason for caution: The patients in whom the diagnosis of OSIS
was based on imaging rather than surgery are possibly not as accurately pheno-
typed as those who had surgery. This limitation is however one that affects most
studies on OSIS and probably, not entirely avoidable.

Wider implications of the findings: Being a referral center for OSIS manage-
ment, our OSIS population is likely to be uncommonly enriched in severe cases.
A more common OSIS population is therefore likely to have even higher cPR
than those reported here (44%). Our results are in line with previous studies
showing that intestinal DIE is a major determinant of fertility outcomes. We
also brought a new insight, concerning the negative impact of previous surger-
ies for OSIS on ART results.
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Study funding/competing interest(s): Funding by hospital/clinic(s) — Groupe
Hospitalier Universitaire (GHU) Ouest, Centre Hospitalier Universitaire (CHU)
Cochin, Department of Gynecology Obstetrics II and Reproductive Medicine,
75679 Paris, France.

Trial registration number: NA.

Keywords: IVF, pregnancy rate, deep infiltrating endometriosis, surgery

0-125 MRI features correlate significantly with histological level of
infiltration in the bowel wall in colorectal endometriosis

L. M. M. Fassaert', A. A. de A. A. Graaff', M. Maas?, F. C. H. Bakers?,

L. F. S. Kooreman®, G. A. J. Dunselman'

'Maastricht University Medical Centre, Obstetrics & Gynaecology,
Maastricht, The Netherlands

*Maastricht University Medical Centre, Radiology, Maastricht, The Netherlands
3Maastricht University Medical Centre, Pathology, Maastricht, The Netherlands

Study question: Is there correlation between MRI features and histological
infiltration in the bowel wall in deep colorectal endometriosis (DCE)?
Summary answer: Depth and length of the infiltration of a deep endometriosis
lesion in the bowel wall based on measurements in MR images show a signifi-
cant correlation and are positive predictors for the level of histological infiltra-
tion in the bowel wall in patients with DCE.

What is known already: Previous research demonstrated a relatively high sen-
sitivity and specificity (87% and 93%, respectively) for MR imaging to diag-
nose the presence of endometriosis in the rectal wall and a high odds ratio (OR
39.74). However, studies that tried to define which layer of the bowel wall is
infiltrated by MR imaging did not reach a definitive answer. Up to now, histopa-
thology remains the gold standard for diagnosing deep colorectal endometriosis
and level of infiltration.

Study design, size, duration: A retrospective, mono-centre study in a tertiary
referral endometriosis centre between January 2001 and January 2014. Nine-
ty-six patients with DCE, diagnosed by histopathology analysis after bowel
surgery (low anterior resection or discoid resection), were enrolled in this study.
Preoperative MRI was performed in all patients.

Participants/materials, setting, methods: MRIs were reassessed on level of
bowel infiltration by two radiologists. They were aware that in all patients bowel
resection was performed with positive histology for endometriosis. One pathol-
ogist, blinded to the MRI results, assessed infiltration of the bowel wall. MRI
findings were compared with histopathology results.

Main results and the role of chance: Infiltration was scored as superficial (se-
rosa/muscle layer) or deep (submucosa/mucosa). Lesion thickness, depth and
length of lesion infiltration in the bowel wall observed by MRI correlated sig-
nificantly with histological level of infiltration. Lesion thickness was significantly
lower in superficial (2.54 cm) than in deep (2.92 cm)(p = 0.042) OR 1.63 histo-
logical infiltration (reader 1). The same applied for depth of infiltration 0.74 vs.
0.96 cm (p = 0.033), OR 2.59 (reader 1) and 1.05 vs. 1.29 cm (p = 0.044), OR
2.16 (reader 2) and length 1.73 vs. 2.21 cm (p = 0.028), OR 1.57 (reader 1) and
2.24 vs. 2.89 cm (p = 0.024), OR 1.42 (reader 2). Presence of hyperintense spots,
contact with bowel wall, traction of rectum, involvement of ureter, prestenotic
bowel dilatation, and aspect of the infiltration did not show significant correlation.
Limitations, reason for caution: A possible limitation of the study is the long
period of inclusion of patients in which quality of MRI scans conceivably have
been changed and/or improved.

Wider implications of the findings: This study shows that there is a significant
correlation between MRI features and the level of infiltration in the bowel wall
of DCE in a large series of patients. To avoid unnecessary bowel resections the
knowledge if the deep colorectal endometriosis lesion is infiltrating superfi-
cially (serosa/ muscle layer) or deep (submucosa/mucosa) could be helpful in
deciding whether or not to perform bowel resection.

Study funding/competing interest(s): Funding by hospital/clinic(s) — No funding.
Trial registration number: NA.

Keywords: MRI, histopathology, endometriosis, colorectal, infiltration

0-126 Pain and quality of life assessment in ART patients suffering
from endometriosis (OSIS): prospective controlled study

M. Bourdon', P. Santulli', M. Presse', V. Gayet', L. Marcellin', V. Blanchet',
L. Marcellin', V. Gonnot', D. de Ziegler !, C. Chapron'
'Cochin Institute, Gynecology and Reproductive Medicine, Paris, France

Study question: To evaluate the impact of ART on pain and quality of life
(QOL) in women suffering from OSIS, as compared to disease-free controls.
Summary answer: During ART pain and quality of life scores are not different
in OSIS and control women. No differences where observed according to the
severity of endometriosis.

What is known already: The risk that ART might induce a flare of OSIS-
related symptoms is not well known. Moreover the quality of life of infertile
endometriosis patients undergoing ART has not been evaluated yet. This risk —
theoretical but non-assessed — may dissuade gynecologists from offering ART
to endometriosis patients, having them rather undergo invasive surgery.

Study design, size, duration: Prospective controlled observational cohort
study conducted between January 2014 and June 2014 in a tertiary care uni-
versity hospital. Diagnosis of OSIS was histologically proven in women who
had past surgery (41/102; 40.2%), or based on published imaging criteria using
transvaginal sonography and magnetic resonance imaging.
Participants/materials, setting, methods: 132 endometriosis patients were
matched to 132 disease free women undertaking IVF immediately after each
case. In all study participants, four points clinical evaluation were performed:
Baseline, During synchronization, During stimulation and Post retrieval. Pain
scores were evaluated using visual analogue scale. QOL was assessed using
FertiQol International evaluation.

Main results and the role of chance: After excluding cancelled cycles (20 and
16, respectively) and patients lost to follow up (10 and 12 respectively), 102 OSIS
and 104 controls women were retained for the study. Endometriosis women were
phenotyped according to the surgical classification of endometriosis in superfi-
cial endometriosis (8; 7.8%), endometrioma (19; 18.6%) and deep endometrio-
sis (75; 73.5%). Difference in Visual analogue scale (VAS) score between post
retrieval and baseline evaluation in endometriosis reveals no significant increase
of dysmenorrhea, dyspareunia, non cyclic chronic pain, gastro-intestinal symp-
toms during IVF compared to control group. Evaluations of quality of life with
FertiQol international in endometriosis group are comparable to control group
for core FertiQol (58.6 + 15.2 vs 63.1 + 17.1, respectively; p = 0.131) and treat-
ment FertiQol (24.7 + 6.8 vs 24.1 + 7.0, respectively; p = 0.670) evaluation.
Limitations, reason for caution: Women in whom the diagnosis of endome-
triosis was based on imaging are possibly not as accurately phenotyped as those
who had surgery. We cannot rule out that women who dropped out were those
who experienced some deleterious effects nevertheless the small number of lost
of follow up moderate such bias.

Wider implications of the findings: Quelling all the prevailing fears about
ART in OSIS patients, our results strikingly showed no worsening of pain dur-
ing ART in OSIS women, as compared to controls. During ART, pain scores fol-
lowed similar pattern in OSIS and control patients. These data support the views
that ART is a safe option when surgery can alter ovarian function or expose to
undue surgical risks in case of extended endometriosis.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Cochin
institute, Gynecology and Reproductive Médicine department, Université Paris
Descartes, Assistance Publique—Ho6pitaux de Paris (AP-HP).

Trial registration number: NA.

Keywords: endometriosis, IVFE, pelvic pain, FertiQol
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0-127 Obstetric and neonatal outcomes from trophoblast biopsy
combined with frozen embryo transfer versus cleavage biopsy with fresh
embryo transfer in PGD/PGS treatment
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G. Lin’, G. X. Lu®
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Study question: To investigate whether blastocyst biopsy combined with
frozen embryo transfer increase the risk of pregnancy complications and
adverse neonatal outcomes compared to cleavage biopsy with fresh embryo
transfer.

Summary answer: The patients after blastocyst biopsy combined with frozen
embryo transfer had a better neonatal outcome but associated with increased
risk of placenta-related disease, especially for pregnancy induced hypertension
(PIH), when compared to cleavage biopsy with fresh embryo transfer.

‘What is known already: The blastocyst biopsy and vitrification strategy is be-
coming more popular in PGD/PGS because of potential better pregnancy out-
come when compared to blastomere biopsy and fresh embryo transfer strategy.
However, the obstetric and neonatal outcomes of the new strategy is still to be
determined.

Study design, size, duration: We undertook a retrospective study including all
children born after PGD/PGS (n = 288) with cleavage biopsy with fresh embryo
transfer (PGD#1) from March 2008 to November 2012 or blastocyst biopsy
combined with frozen embryo transfer (PGD#2) from January 2012 to August
2013 in Citic Xiangya Reproductive and Genetic Hospital.
Participants/materials, setting, methods: Only pregnancies with gesta-
tion > 28 weeks were included in our study. Data was collected by telephone
follow-up. Obstetric and neonatal outcomes were compared in PGD#1 and
PGD#2 by student-t test, chi-square test and logistic regression.

Main results and the role of chance: PGD#1 (96 singletons and 33 twins pairs
)and PGD#2 (124 singletons and 35 twins pairs) were included in our study. In
PGD#2, the incidence of placenta-related diseases, including PIH, placenta pre-
via and postpartum hemorrhage, were higher than in PGD#1. But limited to the
sample size, only PIH have significant difference (2.6% vs 9.0%, P = 0.032).
When compared to PGD#1, PGD#2 had lower incidence of VLBW (10.6% vs 0,
P =0.025), and better gestational age [median (rang)35.57 (30.60, 38.40) vs
36.71 (31.10, 39.30) (P = 0.001)] and birthweight [median (rang)2500.00 g
(1225.00 g, 3750.00 g) vs 2700.00 g (1550.00 g, 3600.00 g) (P = 0.002)] in
twin pregnancies. No differences were found at other neonatal outcomes such
as birth defects, neonatal hospitalization, SGA, LGA both in singletons and
multiplets.

Limitations, reason for caution: Our study is limited to the retrospective de-
sign and small sample size. The measure outcomes from questionnaires by tele-
phone not medical records were the underlying risks.

Wider implications of the findings: The higher incidence of placenta-related
diseases and better outcomes of gestational age and brithweight in PGD#2 re-
vealed that the trophoblast biopsy and vitrification of embryos may have ad-
verse influence on placenta function. Our findings can provide advice to the
mother after trophoblast biopsy and vitrification during the perinatal, which
should concerned about the occurrence of placenta related diseases.

Study funding/competing interest(s): Funding by national/international
organization(s) — This study was supported by grants from the Major
State Basic Research Development Program of China (973 Program; no.
2012CB944902).

Trial registration number: NA.

Keywords: obstetric outcomes, neonatal outcomes, cleavage biopsy, blastocyst
biopsy, frozen embryo

0-128 Female age, number of mature eggs and biopsied blastocysts
effectively define the chance for obtaining one euploid embryo:
counselling and decision-making during PGS cycles

S. Colamaria', A. Capalbo', F. Sapienza', R. Maggiulli', M. Giuliani',
E. Gravotta', A. Vaiarelli!, S. Ferrero', M. Schimberni', A. Giallonardo',
L. Rienzi', FE. M. Ubaldi!

" Genera Centre, Clinica Valle Giulia, Rome, Italy

Study question: Is it possible to effectively predict the chance of obtaining
at least one euploid embryo during blastocyst stage preimplantation genetic
screening cycles based on basal and cycle parameters?

Summary answer: Female age, number of mature oocytes and biopsied blasto-
cysts effectively predict the chance of obtaining at least one euploid embryo per
started stimulation cycle, allowing for an appropriate patient counselling and
optimization of oocyte/embryo banking programmes for IVF centers perform-
ing PGS in outsource.

What is known already: Most of the IVF clinics using PGS in outsource per-
form oocyte/embryo banking in order to optimize genetic testing costs. Main
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drawback of this approach is the risk of performing supplementary ovarian
stimulation cycles when not required. We aimed at deliver useful data to provide
a better management of PGS cycles based on decisional tree models assessing
the probability of each patient of obtaining at least one euploid blastocysts (EB)
based on basal and cycle parameters.

Study design, size, duration: This is an observational longitudinal cohort
study performed from October-2011 and December-2014 including 734 con-
secutive blastocyst stage PGS cycles. Primary outcome was the obtainment of
at least one euploid embryos following trophectoderm biopsy and 24-chromo-
some screening. We included only cycles where all oocytes were injected and
resulting blastocysts analysed.

Participants/materials, setting, methods: The effect of covariates (female
age, FSH, AMH, duration of infertility, previous IVF failures, previous mis-
carriages, infertility factor, sperm quality, stimulation protocol, MII retrieved,
biopsied blastocysts) on EB achievement was assessed using forward logis-
tic regression analysis. Recursive partitioning analysis was used to generate
decisional trees.

Main results and the role of chance: From 734 egg retrieval cycles, 4992
MII were injected resulting in 1640 biopsied blastocysts. Cycles with no blas-
tocysts were 173 (23.6%,95%CI = 20.5-26.8). 1640 blastocysts were biopsied
and 656 were euploid (40.0%,95%CI = 37.6-42.4). 249 were already trans-
ferred resulting in 134 ongoing implantations (52%,95%CI = 46.2-58.9). Only
female age and number of biopsied blastocysts were independently associated
with the probability of having EB (OR = 0.68,95%CI 0.60-0.76 and OR = 1.83
95%CI 1.56-2.15, respectively, p < 0.01). A classification trees to predict EB
obtainment according to significant covariates showed that female patients aged
between 35-39 have a EB in 43%, 80% and 99% with 1,1-5 and > 5 blasto-
cysts, respectively. Females aged 40-43 have a EB in 25%,58% and 78% when
1,2-3 and > 3 blastocysts were biopsied, respectively. Older ones had an overall
chance of EB of 23%.

Limitations, reason for caution: These data belong from a single centre using
an effective culture system and an extensively validated aneuploidy screening
technology. The lack of a prospective replication cohort to validate the predic-
tion model developed should also be acknowledged.

Wider implications of the findings: The developed decisional tree can help
practitioners to decide if additional egg retrieval cycles are necessary to in-
crease significantly the chance of euploid blastocysts obtainment and improve
the cost-effectiveness of IVF/PGS cycles. These data can thus potentially im-
prove the management of PGS cycle and the patient’s counseling

Study funding/competing interest(s): Funding by hospital/clinic(s) — None.
Trial registration number: NA.

Keywords: PGS, aneuploidy screening, blastocyst chromosome screening,
euploid embryo

0-129 Neonatal outcomes after the implantation of human embryos
vitrified using a closed-system device

H. Iwahata', S. Hashimoto?, M. Inoue?, T. Inoue?®, K. Itou’, Y. Nakaoka?,

N. Suzuki'

ISt. Marianna University School of Medicine, OB-GYN, Kawasaki Kanagawa,
Japan

YVF Namba Clinic, Researcher, Osaka, Japan

3IVF Namba Clinic, OB-GYN, Osaka, Japan

Study question: Dose closed vitrification system (CVS) which is expected to
minimize the risk of contamination poses a risk of adversely affecting embryo
development?

Summary answer: There were no significant differences between the use of
closed and open vitrification systems in embryo development after implan-
tation, gestational age, birth weight, sex ratio, Apgar score, and congenital
anomalies of newborns. Human embryos can be vitrified using a CVS without
impairment of neonatal development.

What is known already: The freezing procedure known as an open vitrifica-
tion system (OVS) maximized cooling and warming rates be by direct contact
to liquid nitrogen and improved the embryo viability. However, there are some
potential drawbacks of the OV, such as the risk of cross-contamination during
cooling and storage. To avoid the possible risk of contamination, several CVSs
have been developed. However, new concerns such as a decrease in the cooling
rate have emerged.
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Study design, size, duration: Developmental competence of blastocysts vitri-
fied by CVS after implantation, including gestational age, birth weight, sex,
Apgar score, and anomalies of newborn was compared with that obtained in
the case of OVS.

Participants/materials, setting, methods: The data pertaining to a total of
875 vitrified-warmed blastocysts that were single-transferred under hormone-
replacement cycles between November 2011 and December 2013 were
randomly divided into two groups according to the day of blastocyst vitrifica-
tion (CVS, n=313; OVS, n 562) after receiving informed consent.

Main results and the role of chance: One hundreds thirteen of 313 patients in
CVS and 206 of 562 patients in OVS had deliveried. There were no significant
differences between the use of CVS and OVS in embryo development after im-
plantation, gestational age, (closed: 275.6 days, open: 274.1 days), birth weight
(closed: 3127.9 g, open: 3056.8 g), proportion of Caesarian sections (closed:
36.5%, open: 40.5%), sex ratio (proportion of male babies (closed: 43.3%,
open: 48.4%), Apgar score (closed: 9.3, open: 9.3), and congenital anomalies
(closed: 2.9%, open: 0.5%) of newborns.

Limitations, reason for caution: It need further study will be required to
assess the subsequent growth and development of the children.

Wider implications of the findings: Our study offers some insights into the
safety of CVS. There were no significant differences in the developmental char-
acteristics after implantation or in the neonatal status between the closed and
open vitrification groups.

Study funding/competing interest(s): Funding by hospital/clinic(s) —
IVFNamba Clinic.

Trial registration number: This study that was approved by the ethics commit-
tee of the IVFNamba Clinic (N0.2012-5).

Keywords: closed vitrification system, human blastocyst

0-130 Morbidity and mortality among very and extreme preterm
singletons born following assisted conception in Australia: a population
study

E. A. Sullivan', A. A. Chughtai?, K. Lui’, Y. A. Wang'

"University of Technology Sydney, Faculty of Health, Sydney NSW, Australia
*University of New South Wales, National Perinatal Epidemiology and Statis-
tics Unit School Women s and Children’s Health, Sydney NSW, Australia
3University of New South Wales, School Women's and Children’s Health,
Sydney NSW, Australia

Study question: Do very preterm (gestational age 28 to < 32 weeks) and ex-
treme preterm (gestational age <28 weeks) singleton babies born to women after
assisted conception have higher rates of adverse perinatal outcomes compared
to spontaneously conceived very preterm and extreme preterm singleton babies.
Summary answer: This national study confirms that selected adverse perinatal
outcomes including small for gestational age (SGA) and some birth defects
as well as specific neonatal complications are higher among very preterm and
extreme preterm singletons born following assisted conception compared to
spontaneously conceived very and extreme preterm singletons.

What is known already: Preterm birth (gestational age < 37 weeks) is a global
public health problem, accounting for more than one-third of neonatal deaths.
Morbidity and mortality is even higher in the very preterm and extreme preterm
babies. Internationally, assisted conception including assisted reproductive
technology (ART) treatment (in vitro fertilization and gamete intra-fallopian
transfer), artificial insemination (AI) and hyper-ovulation has been associated
with increased risk of preterm birth.

Study design, size, duration: A population-based retrospective study using
data from the Australian and New Zealand Neonatal Network (ANZNN) for
the period 2001-2010. The network includes all neonatal intensive care units
(NICUs) in Australia and New Zealand. The ANZNN data collection includes
all babies born at < 32 weeks’ gestation and admitted to a NICU.
Participants/materials, setting, methods: 24,069 live born singleton babies
admitted to NICUs in Australia and New Zealand during 2001 to 2010. Mode
of conception included spontaneous conception, hyper-ovulation, ART and Al
Outcomes included both mortality and morbidity measures, the latter catego-
rized into birth conditions and NICU conditions. Descriptive and multivariate
analyses were conducted.

Main results and the role of chance: Of the 24,069 singletons < 32weeks’
gestation admitted to NICUs, 21,753 (90.4%) had information on mode of

conception. Of those, 94.4% (20,530) were spontaneously conceived, 4.4%
(n = 953) were born after ART, 1% (n = 216) after hyper-ovulation and 0.2%
(n = 54) following Al. ART mothers were significantly older (mean age 34.6
versus 28.9 years), non-Aboriginal (1.0% versus 6.2%) and had a history of
pregnancy-induced hypertension (20.9% versus 17.6%) (p < 0.05). Compared
to spontaneously conceived singletons, ART singletons had significantly higher
odds of birth defects (adjusted odds ratio (AOR) 1.71, 95% confidence interval
(CI) 1.36-2.16), necrotizing enterocolitis (AOR 1.43, 95% CI 1.04-1.97) and
major surgery (AOR 1.26, 95% CI 1.39-2.12). SGA was significantly associ-
ated hyper-ovulation (AOR 1.52, 95% CI 1.021-2.67) and AI (AOR 3.02, 95%
CI 1.53-5.81) but not ART.

Limitations, reason for caution: Detailed information on ART treatment in-
cluding number of embryos transferred, fertilization procedures, fresh versus
thaw transfer and blastocyst versus cleavage stage embryo was not available in
the ANZNN data. There was no information available on subfertile women who
conceived without use of assisted conception.

Wider implications of the findings: A higher likelihood of very and extreme
preterm birth remains for women giving birth after assisted conception. The
differences in perinatal outcomes for singleton preterm births following dif-
ferent fertility treatments has implications for counselling of couples planning
to access fertility treatment regarding their choice and type of treatment. More
research is needed to determine whether the increased risk of adverse perinatal
outcomes is due to the assisted conception itself or underlying subfertility.
Study funding/competing interest(s): Funding by University(ies) — Internal
resources University of New South Wales and University of Technology Sydney.
Trial registration number: NA.

Keywords: preterm birth, very preterm, extreme preterm, assisted conception,
ART

0-131 Improving the implementation of tailored expectant management
in couples with unexplained infertility: results from a cluster randomized
controlled trial (NTR3405)
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Study question: What is the effectiveness of a multifaceted implementation
strategy compared to usual care to improve professional adherence to guideline
recommendations on tailored expectant management (TEM) in couples with
unexplained infertility and a good prognosis of natural conception?

Summary answer: A cluster RCT (c-RCT) showed that the multifaceted imple-
mentation strategy improved guideline adherence with eight percent compared
to usual care. This is mainly the result of an increased number of professionals
calculating the couple’s prognosis of spontaneous conception and advising a
correct TEM of at least six to twelve months.
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What is known already: In couples with unexplained infertility and a good
chance of natural conception (> 30%), TEM of six to twelve months is equally
effective as starting medically assisted reproduction (MAR) early. TEM is there-
fore recommended in national fertility guidelines. However, implementation
of TEM is not optimal, as MAR often starts too early, leaving room for im-
provement. Based on an assessment of barriers and facilitators for TEM among
professionals and infertile couples, we have developed a multifaceted imple-
mentation strategy.

Study design, size, duration: We performed a c-RCT in 25 Dutch clinics, em-
bedded in the Dutch consortium for studies in women’s health. Clinics were
randomized for the intervention (implementation strategy for 12 months,
N = 13) or usual care (N = 12). The strategy included audit and feedback, a
local protocol, an E-learning communication module and a website.
Participants/materials, setting, methods: We studied couples with unex-
plained infertility and > 30% chance of natural conception within 12 months.
The primary outcome was adherence to TEM. We also assessed three quality in-
dicators associated with adherence to TEM. Data collection was obtained from
medical records. We performed baseline and effect measurements in all clinics.
Main results and the role of chance: At the baseline measurement we in-
cluded 544 couples. In the after measurement there were 247 couples exposed
to the intervention and 238 couples exposed to usual care. In the intervention
group (I) adherence increased from 49% to 69%; in the control group (C) from
49% to 61%. (unadjusted OR 1.5; 95% CI 1.03-2.20). Two quality indicators
supported this effect: 1. Calculation of the prognosis of spontaneous concep-
tion (1:59% to 85%, C:75% to 81%). 2. Advising a correct TEM of at least six
months (1:58% to 77%, C:58% to 68%). The third quality indicator, adhering to
a correct advised expectant period of at least six months, showed no difference
between the intervention and control group (1:85% to 91%, C:85% to 90%).
Limitations, reason for caution: There is possible selection bias since our in-
cluded couples had a higher socio-economic status than non-responders. How
this might affect adherence is unclear. Furthermore, the adherence to TEM has
also been influenced by the government, which tried to make TEM obligatory
simultaneously to the start of the intervention.

Wider implications of the findings: An implementation strategy, based on bar-
riers and facilitators and targeting multiple levels (patients, professional and
organization), improves guideline adherence to TEM. The increased adherence
leads to less couples being exposed to unnecessary fertility treatment and the
associated risks, complications and burdens. To further underline the importance
of improved adherence to TEM it will be necessary to investigate the effect of
the strategy on other outcome measures such as experiences with care and cost-
effectiveness. In order to assess which of the strategy facets had the most effect, a
process evaluation will have to take place. When these facets are identified, other
clinics in the Netherlands as well as other European countries that make recom-
mendations on TEM, can use these tools to improve implementation of TEM.
Study funding/competing interest(s): Funding by national/international
organization(s) — Netherlands Organisation for Health Research and Develop-
ment (ZonMW).

Trial registration number: www.trialregister.nl. NTR3405.

Keywords: unexplained infertility, expectant management, prognostic models,
guideline adherence, implementation strategy

0-132 Long-term risk of endometrial cancer after ovarian stimulation
for in-vitro fertilization

A. W. van den Belt-Dusebout!, M. Spaan!, C. W. Burger?, F. E. van Leeuwen'
'The Netherlands Cancer Institute, Epidemiology, Amsterdam, The Netherlands
*Erasmus University Medical Center, Obstetrics and Gynecology, Rotterdam,
The Netherlands

Study question: Since the 1980s, in-vitro fertilization (IVF) is widely used.
However, late adverse health effects are still largely unknown. In view of the
association of endogenous estrogen levels with endometrial cancer risk, the
purpose of this study was to examine the long-term risk of endometrial cancer
after ovarian stimulation for IVE.

Summary answer: After a median follow-up duration of 21.9 years after treat-
ment, the risk of endometrial cancer was not significantly increased after ovar-
ian stimulation for IVF treatment.

What is known already: Both endogenous and exogenous estrogens play a key
role in the development of endometrial cancer. Because of their influence on
endogenous estrogen levels, nulliparity, late menopause, late age at first birth,
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obesity, and lack of physical activity are well-established factors for endome-
trial cancer. Some causes of subfertility have been associated with increased
risk of endometrial cancer, but results were inconsistent. Published studies
have not yet examined the long-term effects of endometrial cancer after ovarian
stimulation.

Study design, size, duration: This is a nationwide historical cohort study, the
OMEGA study, comprising 19,158 women who started IVF and a non-IVF
group of 5,950 subfertile women who underwent other fertility treatments in
one of the 12 IVF centres in the Netherlands between 1980 and 1995.
Participants/materials, setting, methods: Information was collected on sub-
fertility cause and treatment (medical records), reproductive and life-style
factors (questionnaires). The Netherlands Cancer Registry provided endome-
trial cancer incidence (1989-2013). We calculated standardized incidence ratios
(SIRs) for comparison with the general population. Multivariable Cox regres-
sion analysis was used to quantify treatment effects on endometrial cancer risk.
Main results and the role of chance: After a median follow-up duration of
21.9 years, 63 endometrial cancers were observed (SIR, 1.08; 95% confidence
interval [CI], 0.83-1.38). Endometrial cancer risk was comparable after IVF
(SIR, 1.16; 95% ClI, 0.85-1.54) and after other fertility treatments (SIR, 0.90;
95% CI, 0.52-1.47). The SIR for nulliparous women was 1.83 (95% CI, 1.31-
2.50), whereas the SIR for parous women was 0.62 (95% CI, 0.22-1.23). When
comparing the IVF group with the non-IVF group, the risk after IVF was not
increased (HR, 0.98; 95% CI, 0.53-1.80), adjusted for hormonal causes of sub-
fertility and number of births. The risk did not significantly differ for 1-3, or 4 or
more IVF-cycles compared with no IVE, and for different causes of subfertility,
adjusted for number of births.

Limitations, reason for caution: The SIRs must be interpreted with caution,
because of differences in parity and subfertility. Therefore, the direct compari-
son of the IVF group with the non-IVF group, while adjusting for important
confounders, such as parity and subfertility cause, is very important.

Wider implications of the findings: We concluded that ovarian stimulation for
IVF does not increase the risk of endometrial cancer after long follow-up. This
is a reassuring finding for women who have undergone IVF treatments in the
past. This reassuring result can also be used by women and their physicians in
making a decision on starting or continuing with IVF treatments.

Study funding/competing interest(s): Funding by hospital/clinic(s), Funding
by national/international organization(s) — This research is supported by the
Dutch Cancer Society, grant nr NKI 2006-3631 and a Departmental grant from
the Department of Obstetrics and Gynecology of Erasmus University Medical
Center.

Trial registration number: NA.

Keywords: IVF, long-term adverse effects, endometrial cancer, cohort study,
epidemiology
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Preliminary results generated from European registers by ESHRE
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Introduction: This is the sixteenth report of the European IVF-monitoring
(EIM), the ESHRE register on assisted reproductive techniques (ART) orga-
nization. This report deals with the results of treatments initiated during 2012.
Methods: Data were collected from existing national registries in 33 coun-
tries (data sent in at the time of abstract deadline) and directly entered by each
national coordinator into the EIM database through software developed by
ESHRE. Data were analysed at ESHRE headquarters.

Results: In total, 1081 IVF clinics participated (81.2% of registered clinics in the
participating countries. Next to these also 1083 TUT units reported their data. The
IVF clinics reported 624 874 treatment cycles: IVF (144 914), ICSI (307 762), fro-
zen embryo replacement (FER, 127 365), egg donation (ED, 30 437), preimplan-
tation genetic diagnosis/screening (PGD/PGS, 8 426), in-vitro maturation (IVM,
421) and frozen oocytes replacements (FOR, 5 549). This preliminary data set
shows that the number of cycles compared to 2011 increases with 2.4%. However
since a number of countries still need to send in their data, the total number of ART
cycles will increase even more. Data on intrauterine insemination using husband/
partner’s (IUI-H) and donor (IUI-D) semen were reported from 26 countries (data
sent in at the time of abstract deadline). A total of 175 499 IUI-H and 43 498 TUI-D
cycles were included. When interpreting the results, it is important to note that de-
livery rates may be underestimated due to lack of follow-up and incomplete report-
ing. For IVE the clinical pregnancy rates (PR) per aspiration and per transfer were
29.4% and 33.8%, respectively and comparable to 2011. For IVF the delivery rate
(DR) per aspiration was at 23.0%. For ICSI, the corresponding rates were 25.4 %,
29.5%, and 19.7%. For frozen embryos replacements, PR was 23.4% per thawing
and 25.3% per transfer. The corresponding delivery rates were 16.2% and 17.5%.
In oocyte donation cycles, PR and DR were 48.4% and 31.3% per transfer, respec-
tively in the fresh cycles and 36.0% and 21.9% in the frozen cycles. For the ED
cycles with FOR, the numbers are as follows: PR was 45.1% and DR was 26.2%
per transfer. For PGD/PGS, in the fresh cycles the PR was 37.8% per transfer. In the
frozen cycles this was 38.0%. For in vitro maturation, PR and DR were 25.5% and
22.1% per transfer respectively. Finally, 4645 replacements after oocyte freezing
were reported, mainly from Italy and Spain. They resulted in 37.4% PR and 20.5%
DR per thawing, respectively. Following IUI-H the pregnancy rate and delivery rate
was 11.9% and 8.0%, while it was 16.6% and 11.9% respectively in IUI-D. The
transfer of 1, 2, 3 and 4 or more embryos following IVF or ICSI occurred in 29.9%,
55.4%, 13.5% and 1.2% of cycles respectively. There were significant national dif-
ferences in practice. The proportions of singleton, twin and triplet deliveries after
IVF and ICSI showed only marginal differences compared to those in 2011, at
82.1%, 17.2%, and 0.7% respectively. The proportion of very preterm deliveries
(< 33 weeks) increased from 9.0% for singleton pregnancies to 20.4% for twin
pregnancies and 38.1% for triplet pregnancies, justifying a transfer policy aimed at
decreasing the risk of multiples. IUI-H in women below 40 years of age resulted in
8.1% twin and 0.5% triplet pregnancies, thus not higher than in IVF-ICSIL.
Conclusions: In comparison with previous years, 2012 will show an increase in
the number of reported ART cycles in Europe. The numbers of embryos trans-
ferred remain relatively stable, as does the delivery rate. No significant change
in the multiple birth rate was observed in these preliminary data.

Keywords: European IVF monitoring, national registries

0-134 ICMART world report 2011
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Study question: An update of glossary on assisted reproductive technology
(ART) became necessary because of evolution of techniques and concepts since
the previous version (2009) and integration into WHO guideline processes.
Summary answer: The new version clarifies some important points. It was en-
larged to new categories in order to cover all aspects of ART and related fields.
The number of items increased from 87 to 247.

What is known already: ART practice is expanding worldwide, and is subject
to large variations in availability, practice and results across the World. Its public
health importance has lead to the implementation of many registries at national
and international levels, and it is the topic of many publications. Thus, the need
for standard definitions is critical to allow for evaluation of studies, centers, coun-
tries, and regions results. The International Committee for Monitoring Assisted
Reproductive Technologies (ICMART), an entity responsible for the collection
and dissemination of worldwide data on ART, worked with WHO to publish the
first glossary on ART terminology in 2006 and a revision in 2009. Such revisions
are regularly needed because of the evolution of techniques and concepts.

Study design, size, duration: The revision was organized with expert panels,
literature review, and stakeholder consensus meetings. The total process will last
12-15 months.

Participants/materials, setting, methods: The process was organized in 4
steps, coordinated by ICMART (F. Zegers-Hochschild) and WHO (S. Vander-
poel). First, 4 working groups of 5-8 specialists were organized (September
2014), each reviewed a subset of definitions: clinical; laboratory (subsequently
divided into Andrology and Embryology); outcomes; epidemiology and public
health. New definitions were also proposed for items not already covered. The
second step was a consensus meeting, at WHO headquarters, with 30 attendees
including the 4 groups’ coordinators and representatives of the main interna-
tional societies. All proposed definitions were discussed at length and a first
draft was produced. In a third step, comments from WHO regional representa-
tives, some country offices, and other external agencies were compiled. This
included discussions with the external expert technical advisor group facilitated
by WHO, which is compiling the 11" ICD (international classification of dis-
ease) revision. Finally, the 4™ step will be a debate process during the consensus
discussions in September 2015 with the integration of the glossary and official
WHO guidelines for infertility.

Main results and the role of chance: The ICMART/WHO Glossary has been
largely expanded, from 87 to 247 definitions. Most previous definitions have
been retained but some modified, clarified or expanded. Many new definitions
have been added, particularly in infertility and epidemiology/public health. All
current aspects of ART are clearly defined. The role of chance is minimal, given
the large coverage of specialists in infertility and other stakeholders, and the use
of evidence based medicine wherever it was possible.

Limitations, reasons for caution: The glossary definitions are based on a
consensus process by many stakeholders, but it was not possible to achieve
universal agreement. Also, as done in the past, the glossary will be translated
into the recognized UN languages.

Wider implications of the findings: It is generally accepted that measurement
of human activities improves quality and outcomes. However, this is only possi-
ble if all stakeholders speak a common language. The ICMART/WHO glossary
intends to provide a common terminology platform. This will allow for better
analysis of international comparisons and, subsequently, a potential improve-
ment of quality and safety. The collaboration with WHO is important to allow
for an unbiased development and a broader international use of the glossary.
Study funding: World Health Organization
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0-135 Critical periods of human development: ART effects?

1. Dumoulin'
'"Maastricht University Medical Center, IVF-Laboratory Dept. of Obstetrics
and Gynaecology, Maastricht, The Netherlands

The Developmental Origins of Health and Disease (DOHaD) hypothesis
states that an adverse environment of the conceptus during early life can affect
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development by inducing adaptive changes in physiology and metabolism lead-
ing to increased disease risk in adulthood. Evidence for this hypothesis can be
found in the human as well as in several animal species. An increasing body of
evidence from animal studies suggests that the periconception period is a very
vulnerable period. Poor nutrition and sickness of the mother during this period,
maternal obesity as well as in vitro culture of embryos have all been shown in
animal models to increase the risk of developing chronic non-communicable
diseases in adulthood. This raises concern for human IVF offspring. Although
it must be stressed that the great majority of children resulting from assisted
reproductive technologies (ART) treatment is healthy, adverse perinatal outcome
and cardio-metabolic parameters in IVF children are reported. Patient-related
factors such as type and duration of subfertility and lifestyle of the parents have
been shown to be possible causal factors. However, evidence is accumulating
that, similar to the animal models, also certain aspects of the ART technique
itself, such as the type of culture medium used, may have an effect on the phe-
notype of IVF children. Whether or not these IVF technique induced effects are
an indication for health-related consequences in later life is as yet unknown. In
view of the fact that in the Western world, an estimated 1-3% of children born
annually are conceived by IVF, more research is highly needed to investigate the
effects and long-term safety of the IVF technique and culture medium on health
of these children.

Keywords: birthweight, culture medium

0-136 Correcting deficient developmental trajectories: time to act?

Peter Gluckman
University of Auckland, Auckland, New Zealand
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0-137 Infertile men’s expectations and needs in relation to fertility
treatment before and after their first ICSI-treatment

J. K. Fiirbringer', R. Sylvest', A. Pinborg', J. Bogstad', L. Praetorius',
K. Loessl', L. Schmidt?

'Hvidovre Hospital, 455 Fertility Clinic, Hvidovre, Denmark
*University of Copenhagen, Social Medicine, Copenhagen, Denmark

Study question: What are the infertile men’s expectations to and needs in rela-
tion to fertility treatment?

Summary answer: Men with low sperm quality want to be involved on equal
terms as their partner in the fertility treatment. The participants wanted pro-
fessionalism, empathy, and face to face information about their sperm quality,
treatment process, treatment results, and the future plan.

What is known already: Infertility concerns both partners in the couple. Medi-
cal fertility treatment is mainly directed towards the women and accordingly
information and support are frequently focused on the women. Male infertil-
ity is a potential severe stressor and many men with low sperm quality would
like more widely to talk about it. The infertile men want a dialogue concerning
fertility treatment, male infertility, the role of the male partner, and information
about the psychological consequences of male infertility.

Study design, size, duration: Longitudinal, semi-structured qualitative inter-
view study with ten men with low sperm quality undergoing fertility treatment.
Participants were interviewed before and after their first ICSI-treatment attempt.
The participants were selected by purposeful sampling with maximum varia-
tion. The data collection takes place between November 2014 and May 2015.
Participants/materials, setting, methods: The participants were assigned to
fertility treatment at the Fertility Clinic, Hvidovre Hospital, Copenhagen, Den-
mark. A total of 15 men were contacted, where five did not want to participate.
The interviews were audiotaped and transcribed in full. Data were analysed
using qualitative content analysis following Graneheim and Lundman (2004).
Main results and the role of chance: The interviews before the participants’
ICSI treatment showed that the men wanted an overall plan and an overview
of the process on the time of the referral. They wished that the information
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about their diagnostic sperm sample was given face to face with an opportu-
nity to ask questions. The men expected involvement in the treatment process.
They desired kindness, understanding, professionalism, and empathy from
the fertility clinic staff. The participants wanted detailed information about
the treatment plan, the results in the process, and information about how the
treatment progress. Results from follow-up interviews will be added before
the congress.

Limitations, reason for caution: We do not have information about men not
wanting to participate in the study. The study included only infertile men seeking
ICSI-treatment and hence caution should be taken to take transfer the results to
infertile men in other fertility treatment as e.g., the use of donor semen.
Wider implications of the findings: These results are in agreement with other
studies concerning that the men wants the clinical staff’s support and a dia-
log concerning male infertility. Written information, which will be given to the
men together with their results from their sperm test, could be a solution to the
problem of information early in the process. We also suggest that the clinics
work towards more structure on information on male diagnosis and future treat-
ment plan.

Study funding/competing interest(s): Funding by hospital/clinic(s) —
Hvidovre Hospital, Copenhagen, Denmark.

Trial registration number: NA.

Keywords: male infertility, qualitative study, assisted reproductive technology,
information, patient-centred care
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parents

S. Somers', A. Ravelingien?, V. Provoost?, I. Raes?, H. Van Parys 3,

E. Wyverkens®, I. Stuyver?, A. Buysse?®, G. Pennings?, P. De Sutter*

'Ghent University/Ghent University Hospital, Department of Philosophy and
Moral Sciences/Department of Reproductive Medicine, Ghent, Belgium
*Ghent University, Bioethics Institute Ghent (BIG) Department of Philosophy
and Moral Sciences, Ghent, Belgium

3Ghent University, Department of Experimental-Clinical and Health
Psychology, Ghent, Belgium

‘Ghent University Hospital, Department of Reproductive Medicine, Ghent,
Belgium

Study question: How do (prospective) parents perceive and experience the im-
portance of a genetic link between siblings born after fertility treatment with
donor sperm?

Summary answer: The use of the same sperm donor for subsequent concep-
tions appeared quasi univocal and was accompanied by uncertainty about the
same donor being available over time. Feelings of luck or relief were mentioned
by parents whose children were genetic siblings.

What is known already: Several authors have noted an interesting paradox:
while gamete donation allows for detachment of social parenthood from bio-
logical relatedness, it is also becoming the area in which biological notions of
kinship are reaffirmed. There is an increasing demand for the right to know
one’s gamete donor; donor offspring are also seeking genetic half siblings
through online registries. It remains fairly unchartered territory how parents
negotiate the importance of a genetic link between their donor-conceived
children.

Study design, size, duration: In this study, we included 35 lesbian and het-
erosexual couples. The in-depth semi-structured couple interviews were per-
formed between October 2012 and October 2013. Data were analysed through
step-by-step inductive thematic analysis. A continuous auditing process by the
co-authors resulted in themes that were grounded in the data.
Participants/materials, setting, methods: The participants were recruited at
the Department of Reproductive Medicine of a University Hospital. Twenty
couples had a child conceived after a fertility treatment with anonymous donor
sperm and 15 were in treatment at the time of data collection. The study was
approved by the appropriate Ethics Committee.

Main results and the role of chance: We distinguished between families with
siblings from the same donor, siblings from a different donor, and siblings with
a different biological mother (in lesbian couples). Overall, the couples showed
a clear preference to use the same sperm donor for their children. In describ-
ing the reasons for this preference, common assumptions were that the genetic
link between the children generated better sibling relations, and that (visible)
resemblances between the siblings would facilitate social acknowledgement
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of their family construct. Uncertainty about the availability of the same donor
over time seeped through in their stories. For some lesbian couples who de-
cided that both partners should carry a child, the genetic link between mother
and child was perceived as more important than a full genetic link between
the siblings.

Limitations, reason for caution: This qualitative study aimed at a better un-
derstanding of the participants’ experiences of and importance attached to the
genetic link between their offspring and does not intend to produce generaliz-
able results. Only recipients of anonymous donor sperm were included.

Wider implications of the findings: These results suggest that, even when the
non-biological parent is acknowledged in his role within the family, there is
a tendency to favor full genetic bonds where possible. Full siblings are con-
sidered ‘real’, ‘unambiguous’ kin connections. The findings also have possible
implications for the clinic: the opportunity to use the same donor for subsequent
conceptions seems important for (prospective) parents and should ideally be
discussed before the start of the treatment.

Study funding/competing interest(s): Funding by University(ies) — The proj-
ect is funded by the Special Research Fund of Ghent University. There are no
competing interests.

Trial registration number: NA.

Keywords: sperm donation, donor siblings, genetic relatedness, qualitative
research
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Study question: Which psychosocial interventions can be delivered by all
staff members (i.e. physicians, nurses, midwifes, embryologists) as they do not
require a mental health professional, and what is their effect on the psycho-
social wellbeing (e.g. stress, marital satisfaction, social concerns) of fertility
patients?

Summary answer: Evidence indicates positive effects of some psychosocial
interventions that can be delivered by all staff members. High quality trials, not
contradicted by other trials evaluating similar interventions, proved the benefit
of self-administered leaflets with preparatory information for patients’ individ-
ual wellbeing and of self-administered online cognitive-behavioural-therapy for
patients’ social wellbeing.

What is known already: Fertility problems and treatments have a negative
impact on patients’ psychosocial wellbeing. Historically, patients have been
referred to mental-health professionals (e.g. psychologists, social workers) if
this was deemed required to ensure their psychosocial wellbeing. Recently,
enabling all staff members to fulfil the need for psychosocial care of all their
patients was suggested. A review of research on the nature and effectiveness
of psychosocial interventions that can be administered by all staff members
was missing.

Study design, size, duration: This systematic literature review followed a pre-
defined protocol replicated by two reviewers. In August 2014 four electronic
databases were searched for (randomized) controlled trials evaluating psycho-
social interventions (potentially) delivered by all staff members (i.e. not re-
quiring mental health professionals) and their effect on patients’ psychosocial
wellbeing assessed with reliable questionnaires.

Participants/materials, setting, methods: Self-administered interventions
were differentiated from interpersonal interventions. Psychosocial wellbeing
was operationalized as individual, relational and social wellbeing. We extracted
data about the sample, nature of the intervention, study design, questionnaires’
reliability, statistical tests and effect sizes. The trials’ quality was rated and a
meta-synthesis of the data was conducted.

Main results and the role of chance: Seven randomized controlled trials evalu-
ated self-administered interventions and nine trials (all controlled, seven random-
ized) evaluated interpersonal interventions. Trials had high (» = 3), moderate
(n=9) or low (n = 4) quality. Evidence on similar interventions was contradic-
tory. Four in seven trials found an effect of self-administered interventions (i.e.
online psycho-education, expressive writing, information leaflet, online cogni-
tive-behavioural-therapy) on individual wellbeing (i.e. stress, self-efficacy). One

in two trials found an effect of self-administered interventions (i.e. online psy-
cho-education) on relational and social wellbeing (i.e. sexual/social concerns).
Six in eight trials found an effect of interpersonal interventions (i.e. complex
interventions or group information sessions) on individual wellbeing (i.e. de-
pression, anxiety, self-efficacy, adjustment, life-satisfaction). One in two trials
found an effect of a complex intervention on relational wellbeing (i.e. marital
and sexual satisfaction).

Limitations, reason for caution: The reliability of the findings of this review
is restricted as only three trials received high quality ratings. Many interven-
tions integrated multiple components (e.g. information provision combined
with training in coping skills) and therefore it is not possible to specify which
of their components were affecting wellbeing.

Wider implications of the findings: Although patient-centred care requires all
staff members to show empathy with patients during all clinical procedures and
interactions, high-level evidence on whether staff members other than mental
health professionals can deliver effective psychosocial interventions is miss-
ing. Psychosocial interventions that can be delivered by all staff members with
a theory-led rational should be tested while allowing assessing the individual
impact of each of their components.

Study funding/competing interest(s): Funding by University(ies) — Cardiff
University; Academic Medical Centre Amsterdam; Leuven University.

Trial registration number: NA.

Keywords: nursing, midwifery, patient-centred care, randomized controlled
trials, psychosocial wellbeing
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Study question: What are the treatment decision making preferences in Chi-
nese women undergoing fertility treatments in Hong Kong?

Summary answer: Results revealed majority of Chinese infertile women
preferred relying on healthcare professionals and took minimal role in treat-
ment decision-making. The findings align with qualitative reports from local
healthcare professionals, highlighting a need to empower and facilitate Chinese
women in fertility treatment decisions in order to improved clinical outcomes.
‘What is known already: Past studies have found treatment decision-making as
central part of patient participation in healthcare which relates to patient auton-
omy and empowerment. In a local qualitative study professionals at local ART
clinics described fertility patients in Hong Kong as unassertive, compliant and
largely reliant on physicians in different aspects of treatment decisions, especially
on whether to continue or terminate treatment. However, without recruiting pa-
tients as informers, little is known about their actual experience and preference.
Study design, size, duration: A cross-sectional survey was conducted with sub-
fertile women currently undergoing IVF treatment in a local public hospital. In-
formation was collected on infertility diagnosis, treatment history, their preferred
decision making role, and demographic characteristics. The sample size is 198.
Participants/materials, setting, methods: Women undergoing IVF treatment
were approached in a local hospital fertility clinic on the day of pregnancy test.
Pregnant women and non-Chinese women were excluded. Of 465 eligible par-
ticipants, 283 agreed to participate, 205 completed questionnaires were eventu-
ally returned. Data analysis were run on 198 valid set of response.

Main results and the role of chance: On average, participants were 37.0 years
(SD =3.5), married for 7.4 years (3.7), and suffered subfertility for 4.1 years. The
majority of them received tertiary education and had full-time job. Most of them
preferred shared by leaning passive role (41.9%) or total passive role (40.4%).
89.4% of them thought doctors should best decide diagnosis and evaluate treat-
ment options, and only 10.1% preferred sharing responsibility. No one assumed
an autonomous role. Similarly, most women preferred minimal role and relied
heavily on physicians in deciding whether to continue or terminate further treat-
ments (84.3%), only a small proportion preferred sharing responsibility (7.1%) or
asserting autonomy (8.6%). Chinese infertile women appeared to be more com-
pliant in making treatment decisions as compared to their Western counterparts.
Limitations, reason for caution: Self-selection bias was inevitable in ques-
tionnaire survey, and the cross-sectional nature of the study did not permit caus-
al inferences. Only infertile women were recruited in the study, so the decision
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making preference for men experiencing fertility problems in Hong Kong is yet
to be investigated.

Wider implications of the findings: This study adds to our understanding
of Hong Kong Chinese women’s role preference and level of involvement in
infertility treatment decision making by providing quantitative evidence from
patients’ experience. It highlights the importance of physicians and nurses in
facilitating informed decision making.

Study funding/competing interest(s): Funding by University(ies) — None.
Trial registration number: NA.

Keywords: preferred role, treatment decision making, infertile women,
Chinese, Hong Kong
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0-141 Towards an OHSS free clinic

NP Polyzos'
"Universitair Ziekenhuis Brussel, Centre for Reproductive Medicine, Brussels,

Belgium

Over the last 20 years substantial progress has been accomplished in the field
of reproductive medicine with an increase, not only in the annual number of
treatment cycles, but also in the cumulative live birth rates following IVF/ICSI.
Nevertheless, in spite of this progress, and despite that more than 5 million
babies have been born from IVF/ICSI, we must not forget we treat “healthy
infertile women™ and we must deliver “healthy pregnant women”. Ovarian hy-
perstimulation syndrome (OHSS) is the most serious complication for women
undergoing IVF treatment. According to the 2010 annual report of ESHRE Eu-
ropean [VF-monitoring (EIM) Consortium, 1500 cases of OHSS were recorded
in 25 out of the 31 countries with an incidence of 0.3%. Although its incidence
has reduced over the last decade, these figures may be underestimated, if we
consider that OHSS frequency in well-designed randomized controlled trials
is approximately 3%. Taking into account that, even after 25 years since the
introduction of ovarian stimulation, OHSS is still present and considering that
it can be a severe complication, strictly associated with high morbidity and
potential mortality, we are obliged to aim for a “safer and better” IVF practice
and work towards an “OHSS free clinic”. The concept of OHSS free clinic,
which has been introduced in 2010, appears to be more relevant than ever. Such
a concept includes the use of GnRH antagonists for pituitary downregulation
and ovulation triggering with a GnRH agonist, followed by segmentation of
IVF treatment with elective embryo cryopreservation and embryo transfer in a
subsequent cycle. This presentation aims to address the evidence supporting the
use of the GnRH antagonist protocol with the use of GnRH agonist triggering
for final oocyte maturation as a key strategy towards an OHSS free clinic. In
addition it aims to address the safety and efficacy of a fresh embryo transfer fol-
lowing this concept and finally discuss whether segmentation of IVF treatment
and embryo transfer in a subsequent cycle might be the future for all patients
undergoing IVF treatment.

Keywords: OHSS, GnRH agonist triggering, GnRh antagonist, freeze-all, seg-
mentation of IVF

0-142 Towards a “freeze all” policy

M. Roque'
'ORIGEN — Center for Reproductive Medicine, Reproductive Medicine, Rio de
Janeiro, Brazil

The first pregnancy described after a frozen—thawed embryo transfer (FET)
dates back to 1983 in Australia, and the first live birth dates back to 1984 in the
Netherlands. Since that time, embryo cryopreservation techniques have dra-
matically improved and the number of FETs has increased. In 2012, around
one-third of all assisted reproductive technology (ART) births reported by the
Society for Assisted Reproductive Technology (SART) originated from FET.
Nowadays, although fresh embryo transfer (ET) is the norm in most in vitro
fertilization (IVF) centers, there is increasing interest in the freeze-all policy.
In this strategy, the entire cohort of viable embryos is electively cryopreserved
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and a delayed FET is performed. The potential advantage of this strategy is that
the embryo transfer is performed in a more favorable intrauterine environment,
possibly improving IVF outcomes and overall safety. Although controlled ovar-
ian stimulation (COS) is considered an essential step during IVF treatments,
there are increasing concerns about the adverse effects of COS over the en-
dometrial and uterine environment, as well as regarding the safety of COS in
pregnancies that have originated from ART. Many genes related to endometrial
receptivity are regulated by hormones, and COS may alter the gene expression
of more than 200 genes related to implantation when compared to natural cy-
cles without hormone stimulation. The supraphysiologic levels of estradiol and
progesterone during COS could lead to morphologic and biochemical modifi-
cations, and would consequently impair endometrial receptivity. Conversely,
endometrial development and priming are controlled more precisely during fro-
zen—thawed cycles when compared to COS with gonadotropins, and this could
be related to better endometrial receptivity, thus favoring those patients adopt-
ing the freeze-all policy. It is known that uterine contractions (UC) at the time
of ET adversely affect IVF outcomes, and that supraphysiologic hormone levels
may increase these UC. Some studies found that uterine contractility is much
higher in stimulated cycles than in natural cycles. Considering all of the pos-
sible side effects of COS on endometrial receptivity, as discussed above, recent
studies have shown better IVF outcomes when performing elective FET. Ovar-
ian hyperstimulation syndrome (OHSS) is an iatrogenic, potentially lethal, and
major complication encountered during COS in IVE The prevention of OHSS
is the most important aspect of its management. The freeze-all strategy virtually
eliminates the onset of early and late OHSS. It seems that ectopic pregnancy
occurs more frequently in pregnancies that result from IVF treatments when
compared to natural pregnancies. This higher risk would be related to increased
UC and supraphysiologic hormone levels during COS. Some observational
studies have suggested that pregnancies that occurred after FET seem to have
better obstetric and perinatal outcomes when compared to fresh ET, suggesting
an advantage in performing FET over fresh ET. The COS and supraphysiologic
hormone levels may be related to altered placentation, leading to an increased
risk of pre-eclampsia, low birth weight, prematurity, small size for gestational
age, antepartum hemorrhage, and perinatal death. Regardless of the growing
evidence favoring the freeze-all strategy, there are few data concerning the cost-
effectiveness of elective FET when compared to fresh ET. There is still a lack of
higher-quality randomized controlled trials regarding the freeze-all policy and
its relationship to IVF, obstetric and perinatal outcomes, the best developmental
stage for embryo cryopreservation when applying this strategy, and the best en-
dometrial priming method to perform FET. This presentation will evaluate the
available evidence in the literature comparing fresh ET and the freeze-all policy
regarding the possible interference of COS in implantation and endometrial
receptivity, IVF safety, and obstetric and perinatal outcomes.

Keywords: freeze-all policy, elective frozen—thawed embryo transfer, delayed
frozen-thawed embryo transfer
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0-143 Scientist vs. technology in determining success

D. H. Edgar'
'Reproductive Services/Melbourne IVE Royal Women's Hospital and Dept

of Obstetrics and Gynaecology University of Melbourne, Parkville Victoria,
Australia

The definition of success in IVF has not remained constant over the past
35 years. Although originally designed to be a potential solution for women
whose infertility was ascribed to tubal disease, advances in IVF quickly al-
lowed it to become applicable to a wide range of indications. More recent
advances have led to outcomes such as the time taken to achieve pregnancy,
the overall/cumulative efficiency of a treatment cycle and the safety of any
resultant pregnancy for both the mother and fetus, becoming significant con-
siderations that have driven contemporary clinical practice. What have re-
mained constant, however, are the critical laboratory aspects associated with
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achieving success. In that context, the IVF laboratory has been charged with
overseeing the formation, development, selection, and storage of human em-
bryos ex vivo. The increased success of clinical IVF since its inception, is
attributable to a familiar scientific process involving the interaction of the
scientist and technology. Science is, by definition, the systematic acquisi-
tion of knowledge and the scientist has acquired this knowledge in part by
developing technology to aid in the quest. The scientific knowledge gained
has, in turn, driven the development of further technology for two reasons: a)
to increase insight into the biological processes involved in human concep-
tion in vitro and b) to apply the scientific knowledge in attempting to achieve
improved clinical outcomes. The latter aspect then involves the scientist as a
practitioner whose skill is an important component of successful treatment.
Examples of this interdependence can be seen in improvements at all levels
of IVF treatment. For example, scientific knowledge on the physiology of
fertilisation led to the introduction of sperm microinjection techniques culmi-
nating in the clinical introduction of ICSI which revolutionised the treatment
of male infertility and dramatically increased the population of patients suit-
able for in vitro-based treatments over 20 years ago. The technology used for
ICSI has also generated new knowledge on the critical events associated with
fertilisation of the human oocyte. At a practitioner level, the skill required for
optimal performance of ICSI is a crucial component of the scientist’s con-
tribution to clinical success. Basic scientific knowledge, some of it gleaned
well before the introduction of clinical IVF, was instrumental in forming our
current view of the nutritional/ metabolic requirements of the preimplanta-
tion mammalian embryo in vitro. The work of a number of notable scien-
tists, building on the foundations laid by early experimental embryologists,
resulted in this scientific knowledge being applied to the design of culture
systems that resulted in dramatic increases in the viability of human embryos
grown in vitro. A similar pattern can be observed in the knowledge, gener-
ated by cryobiologists over many decades, being applied to the development
of optimal cryopreservation systems for human embryos. Scientific advances
in these two areas have been pivotal in the trend towards a reduced number
of embryos in transfer procedures and the growth of single embryo transfer
(SET). Accurate prediction of embryo viability remains a major challenge
to scientists in the field and, again, basic scientific knowledge of preimplan-
tation genetics and, more recently, morphokinetics has led to the develop-
ment of new technologies that hold much promise for the future. In summary,
improvements in every facet of the IVF laboratory have been underpinned
by scientific knowledge, acquired by scientists. This has in turn, led to the
development of technology (specific tools and devices) that has allowed the
knowledge to be applied and achieve optimal clinical outcomes. So, the sci-
entist has been, and is, the key player in both development and utilisation of
the technology responsible for success in IVFE. It is unlikely that this pattern
will be different in the future.

Keywords: scientist, technology, IVF laboratory

0-144 Embryology vs. clinic — the balance in decision making

S. Ziebe'
'Copenhagen University Hospital Rigshospitalet, Fertilitetskliniken — Afsnit
4071, Copenhagen, Denmark

All decision making in modern assisted reproduction with the aim of assisting
the couples or the women in achieving a live birth of a healthy child must be
based on all available information concerning the women, the man, the sperm,
the oocyte, the uterus and their interaction. It is a decision of whether to treat,
how to treat or not to treat at all. Decision making is about predicting outcome
in a scenario of variable biology based on physiological indicators and previous
responses. The tools are our knowledge and experience — mixed with and/or dis-
torted by our wish to fulfill patient expectations and dreams. Real life decisions
are much more than just selecting the best embryos for the patient. The chal-
lenge is to rank the different aspects and arguments. Should we transfer a poor
quality embryo in order to provide closure to the patient after a series of failed
treatments? Should we inject non-motile sperm cells into the oocytes from an
ICSI couple who don’t want a sperm donor? Should we proceed with the trans-
fer or cryopreserve all the top quality embryos in a patient at risk of hyperstimu-
lation? Should we cryopreserve poor prognosis embryos thereby risking that the
patient have to go through numerous FER cycles in vain? In many situations
there simply is no standard answer to these types of questions and the only way
forward involves evaluating the individual couple, their history, their gametes

and embryo and their wish and priorities. Only when including evidence based
embryology and evidence based clinic will we be able to make balanced deci-
sion to the benefit of the patients. But what do we do when decisions are based
on other things than clinic and embryology? Too often suboptimal or irrelevant
aspects get in the way of an objective assessment and thus the best decision for
the patients. This can be due to political, cultural, religious, financial or person-
al ethical issues. It can be due to lack of continued education both medical and
biological or it can be financial considerations taking precedence over medical
judgments. Would any of us accept to pay extra for the surgeon to use a sharp
scalpel during surgery? The answer is of course “NO”. When receiving medical
treatment ourselves we — like everybody else — expect the highest professional
standards when seeking cure for a health problem. In assisted reproduction we
are the highest professional standard. How can we claim to make decisions
with the intention to balance or optimize the chances for the patients and at
the same time try to sell supplementary high cost services — often without any
documented effect? Examples are numerous. With the growing praxis of fertil-
ity clinics selling these kinds of “additionals” the underlying decisions taking is
no longer medical or biological but financial. And the patients have no chance
to evaluate if these options are value for money. They expect us to provide
expert recommendations for how to cure their problem — having a child. Unfor-
tunately, our field of medicine may be moving in a direction that makes us less
health professionals and more businessmen. Maybe the title for this talk should
have been “Finance department vs. Clinic — the balance in decision making”
because there is no “versus” between embryology and clinic.

Keywords: embryology, clinic, decision making
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0-145 Psychosocial differences between medical and social infertility

D. Guerra Diaz'
'IVI Barcelona, Psychology, Barcelona, Spain

In our countries (Portugal, Spain) there is little understanding of what con-
ception by Assisted Reproduction Techniques is and even less knowledge of
Gamete Donation, which can make the experience even more difficult for pro-
spective parents.

Before and during pregnancy, patients have various concerns and fears re-
garding the personal and genetic health of the donor and the perception of fam-
ily and friends and what to tell them.

The role of the mental health professional in counselling prospective donor
gamete parents is to maintain a neutral stance with patients in order to facilitate
their exploration of the pros and cons of an action, rather than giving direct
advice or recommendations. With this in mind, an examination of the factors
involved needs to be done to clear up recommendations.

All potential gamete recipients (sperm, eggs or both ) who undergo first do-
nation treatment at our centres completed a questionnaire regarding their emo-
tional state, fears and opinions on the release of information about the manner
of the conception, whether to others (peers, family etc..) and / or their children.
All patients in the sample group received a booklet with frequently asked ques-
tions and some educational material along with the initial questionnaire.

The aim of this study was to examine Spanish potential gamete recipients’
emotional state and attitudes towards the treatment, and their intentions to dis-
close. It was also intended to investigate differences between males and females
and between couples and single or lesbian women.

Differences between single or lesbian couples and heterosexual couples will
be explained, in order to enhance the understanding of factors that contribute to
learn how counselling should benefit these patients.

This qualitative study highlights the factors that influence the feelings and
decisions of patients undergoing anonymous gamete donation.

It also underscores the scope for the desirable modification of patients’
emotional states, anxieties and plans regarding disclosure by use of educational
materials and psychological counselling intervention.
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The findings have implications in relation to the use of pre-treatment coun-
selling and raise a number of issues which merit further investigation.

0-146  Are there other choices? Attitudes towards social freezing, gamete
donation and surrogacy in young adults in reproductive age

A. Galhardo', N. Carolino?, M. Moura-Ramos?

Unstituto Superior Miguel Torga and CINEICC - Faculty of Psychology and
Educational Sciences of the University of Coimbra, Psychology, Coimbra,
Portugal

nstituto Superior Miguel Torga, Psychology, Coimbra, Portugal

SCINEICC - Faculty of Psychology and Educational Sciences of the University
of Coimbra, Psychology, Coimbra, Portugal

Study question: What do childless young adults in reproductive age think
about gamete donation, surrogacy and social freezing?

Summary answer: Participants show positive attitudes towards the use of gam-
ete donation and surrogacy, not only regarding significant others’ use but also
regarding their own.

What is known already: Delaying childbirth is becoming increasingly com-
mon, particularly among higher educated women. Due to age-related fertility
decline this has significant health and fertility implications. Moreover, research
has highlighted a lack of fertility awareness in general population. Young adults
tend to overestimate the probability of achieving spontaneous pregnancy as well
as [VF-pregnancy rates. Social and legal acceptability of third-party reproduc-
tion diverges among countries. In Portugal, gamete donation is allowed within
the regulatory framework but surrogacy is not.

Study design, size, duration: Cross-sectional study. Data were collected be-
tween February and April of 2015.

Participants/materials, setting, methods: A total of 480 childless, individu-
als between the ages of 18 and 40 years old completed an online questionnaire
specifically developed for this study.

Main results and the role of chance: According to our results, 48,6% assume
they would consider donating gametes and about 80% agree that if they were
unable to get pregnant using their own gametes, recurring to gamete donation
would make them happy by helping them achieving parenthood. About 83,7%
also indicated that they would support or highly support friends decision of re-
curring to gametes donation. A total of 32,8% would consider the possibility
of using surrogacy if all other possibilities were to be excluded. Results also
showed that in case participants knew that they would have fertility problems in
the future, they were most likely to freeze their own gametes for use in the future.
Limitations, reasons for caution: The online format and recruitment methods
(snow ball sampling) may limit the generalizability of the findings.

Wider implications of the findings: Men and women in the current study in-
dicated willingness to consider the use of third third-party reproduction treat-
ments. Even in a legal framework that does not consent surrogacy, they would
consider this possibility, maybe through cross-border reproductive care. They
also express their willingness to freeze their gametes in order to prevent even-
tual fertility problems in the future.

Study funding/competing interest(s): There is no conflict of interests.

Trial registration number: The study was not a trial.

0-147 Missing the fertility train? Italian lifestyle, social structure, economy
and how the country that loves kids is making it difficult to have them

K. Steckley!
ISteckley Koren International PR, International Communications, Trieste, Italy

This qualitative analysis of the fertility issue in Italy explores the personal side
of infertility and how specific socio-economic factors contribute to the larger
context of what has now come to be referred to as Social Infertility. Informal
interviews with individuals and couples going through, or who have recently
completed treatment highlight the obstacles and challenges they face in their
quest for having a family. Not surprisingly, besides the often talked about deci-
sion to “put career before family,” those interviewed cited the added stress of
uncertainty resulting from an ongoing financial crisis which has produced high
levels of unemployment as a significant factor in postponing family plans. This
uneasy feeling about the future manifests itself as a source of anxiety and affects
larger life decisions like whether and when to leave the family home. In this
way, Italy, which has long been considered an idyllic environment for children
to grow up with a strong sense of family, has become instead an increasingly
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difficult place in terms of meeting the needs of young people which allow them
to become independent adults with promising futures and family possibilities.
In other words, results indicate that the overall country situation is itself con-
tributing to an increasing wave of Social Infertility.

Other factors included specifically:

1. An increase in educational expectations (staying in school longer than
in the past).

2. The Desire to have “all ducks in a row” which translates to staying in
the family home until able to buy a home of one's own with or without
a partner.

3. Extended financial dependence on parents.

4. prolonged transition to adulthood/independence due to family dynamics.

5. Economic uncertainty as financial crisis continues to adversely affect
Italian families.

6. Unemployment rates highest in 2040 age range.

7. decrease in the number of permanent work contracts, especially for
women.

8. lower salaries and little job security.

0-148 The late lessons of delayed motherhood — from a patient’s
perspective

1. Popova'
'Zachatie Association, Member of Fertility Europe, Sofia, Bulgaria

When does social infertility turn into medical infertility? Is age related inability
to conceive still infertility?

Is media coverage of advanced-age celebrity moms sending a wrong mes-
sage to the women?

The personal story of a woman who postponed her pregnancy till her late
thirties for social reasons reveals the typical path of turning the social infertil-
ity into a medical condition. There are some things in life that just can't be
postponed. Sharing patient's experience with delayed motherhood, the presenta-
tion is trying to find the reasons why so many women misread the signs of the
biological clock.
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0-149  Molecular networks of embryo-endometrium crosstalk during
implantation

S. Altmie', A. Salumets'
'Competence Centre of Health Technologies, University of Tartu, Tartu,
Estonia

A prerequisite for successful embryo implantation is the adequate preparation
of receptive endometrium and the establishment and maintenance of a viable
embryo. The endometrium is receptive to blastocyst implantation only during a
spatially and temporally restricted period in the secretory phase of the menstrual
cycle, known as ‘window of implantation’. During this window, ovarian estro-
gen and progesterone induce the endometrial cells to proliferate, differentiate,
and secrete molecules that influence trophoblast development. Meanwhile, the
presence of an embryo in the uterus triggers specific molecular and cellular re-
sponses within the endometrium. The success of embryonic implantation further
relies upon a two-way dialogue between the blastocyst and the endometrium,
which involves cell-cell and cell-extracellular matrix interactions, mediated by
integrins, matrix-degrading enzymes and their inhibitors, a variety of growth
factors and cytokines, and their receptors and modulator proteins. Disturbances
in this bidirectional crosstalk are believed to represent a major reason why over
60% of all pregnancies are terminated at the end of the periimplantation period.
As it is ethically and practically extremely difficult to study implantation process
in humans in vivo, many studies have been performed on animal models in order
to improve the understanding of the molecular mechanisms involved in embryo-
maternal crosstalk. Animal models do provide important clues to the processes
regulating implantation, nevertheless the results cannot always be extrapolated to
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humans. With the development of ‘omics’ technologies, numerous transcriptome
studies of the human endometrium have revealed hundreds of simultaneously
up- and down-regulated genes that play a role in endometrial receptivity. Infor-
mation concerning the molecular basis of human preimplantation development
is steadily growing. Several molecules and molecular pathways have been found
to have a role in the endometrium and/or in the embryo at the time of implanta-
tion, nevertheless the molecular basis of the reciprocal embryo-endometrium
interactions still remains largely unknown. The novel findings and approaches
to investigate the embryo-endometrium crosstalk in humans will be discussed.

Keywords: implantation, endometrial receptivity, embryo-endometrium interactions

0-150 Maternal metabolic disorders, oocyte quality and longterm
offspring health

K. H. Moley'
"Washington University School of Medicine, OB/GYN, St Louis, U.S.A.

Obesity currently affects over one-third of reproductive-age women in the United
States leading to overall health and metabolic disorders, including reproductive
function. Obese women experience subfertility and infertility at greater rates but
more importantly, when they do get pregnant, their offspring suffer significant
health consequences. Offspring of obese women are more likely than those born
to normal-weight women to be obese at one year of age; to have metabolic syn-
drome, hypertension, and liver disease as young children; and to experience de-
velopmental delay, intellectual disabilities, and autism spectrum disorder. Given
the severity and intractability of the obesity epidemic, we must identify effective
means of intervention to prevent these detrimental effects of maternal obesity;
this requires determination of the underlying mechanisms. In this presentation,
using a mouse diet-induced obesity model, I will discuss the rationale for attrib-
uting these offspring abnormalities to the maternal oocyte, specifically due to a
metabolic aberration originating in the oocyte mitochondria. I will also present
data to suggest that this process is not reversible by dietary changes or exercise
in the mothers. Finally, I will introduce possible mechanisms to explain the inter-
generational transfer of these maternal metabolic abnormalities to the offspring.
Keywords: obesity, developmental programming, spindle abnormalities,
metabolism, oocyte
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0-151 Vitrification of single blastocyst on day 5 or day 6 of development
using the Rapid-I closed system: clinical outcome of 327 cycles

R. Sciorio', A. Kopakaki', L. Pastorelli', L. Kelly', K. J. Thong',
S. J. Pickering'
'EFREC, RIE, Edinburgh Scotland, United Kingdom

Study question: To investigate the utility of the Rapid-I closed system for vit-
rification of blastocyst on day 5 and day 6 of development and to assess the
implantation and pregnancy rate following single blastocyst transfer (SBT) of
warmed day 5/day 6 blastocysts.

Summary answer: High survival rates after warming were achieved for both
day 5 and day 6 blastocyst vitrified using the Rapid-I closed device. Similar
pregnancy and implantation rate were achieved as those following SBT in fresh
cycles. There was no significant difference in outcome following SBT of day 5
vs day 6 vitrified blastocyst.

What is known already: Vitrification is a highly efficient technique for the
cryopreservation of human blastocysts, but there are a large number of com-
mercial devices available, many of which allow contact between specimen and
liquid nitrogen, thereby increasing the risk of cross contamination. This study
aims to test the utility of the Rapid-I closed system for vitrification on day 5
and day 6, as well as assess the role of SBT in reducing multiple pregnancies.
Study design, size, duration: A two year retrospective study of frozen single
blastocyst transfer (SBT) was carried out. The survival, pregnancy and implan-
tation rate was compared for blastocysts vitrified on day 5/day 6 in 327 frozen
SBT cycles. Miscarriage and multiple pregnancy rate was also compared be-
tween the two groups

Participants/materials, setting, methods: Embryo were cultured in sequen-
tial medium (Vitrolife G series) in low oxygen atmosphere. All good quality
blastocyst were vitrified on day 5 or day 6 using Irvine Vitrification medium
and Rapid-I device (Vitrolife). After warming blastocysts were cultured in G2
medium (Vitrolife) supplemented with 20% HSA for 2 h before the transfer.
Main results and the role of chance: The overall survival rate of vitrified blas-
tocyst was 90.2% (295/327) and there was no significant difference in survival
between the two groups: 89.9% (197/219) and 90.7% (98/108) respectively. 295
surviving blastocysts were transferred in 295 patients (all SBT). The implanta-
tion rate (fetal sac: IPR) and clinical pregnancy rate (fetal heart at 7 weeks:
CPR) were 49.8% (147/295) and 39.0% (115/295) respectively. A higher IPR
and CPR were achieved following transfer of day 5 vs day 6 blastocysts : IPR
52.3% (103/197) vs 44.9% (44/98) day 5/day 6 respectively and CPR 40.1%
(79/197) vs 36.7% (36/98) day 5/day 6. Miscarriage rate were similar in two
groups: 8.6% (17/197) on day 5 and 7.1% (7/98) on day 6. These differences
were not statistically significant. Multiple pregnancy rate was 0.6% (2/295),
both in day 6 group.

Limitations, reason for caution: Fewer Blastocysts were frozen on day 6 so
the group sizes are not equal and further data is required to corroborate the
results. In addition live birth rates should also be investigated to see if there is a
difference in final outcome between the groups.

Wider implications of the findings: This study shows that vitrification using
a closed system (Rapid-I) followed by a single blastocyst transfer can be
considered an effective and practical method for cryopreservation of human
blastocyst and may be a beneficial approach to reduce multiple pregnancies
in ART. Embryos reaching the blastocyst stage on day 6 could be considered
developmentally retarded and yet a reasonable pregnancy rate was achieved fol-
lowing transfer, demonstrating their clinical utility. Further studies are required
to confirm this data.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Funding
by Edinburgh Reproductive Endocrine Centre, RIE, Edinburgh

Trial registration number: NA.

Keywords: Blastocyst Vitrification, Closed System, Multiple Pregnancy Rate,
Single Blastocyst Transfer

0-152 Seeking the optimal point for the vitrification and warming of
blastocysts.

Y. Panagiotidis', E. Kasapi!, M. Goudakou', A. Papatheodorou??,

P. Vanderzwalmen', N. Prapas', Y. Prapas'

!lakentro Fertility Centre, [VF Laboratory, Thessaloniki, Greece

*Centre Hospitalier Inter Regional Cavell, IVF unit, Braine [’alleud, Belgium
3IVF Centers Prof. Zech, Bregenz, Austria

Study question: In which degree do pregnancy outcomes of warming cycles
are affected by the expansion stage of the blastocysts before vitrification?
Does warming point before embryo transfer affects pregnancy outcomes? In-
creasing culture duration after warming, does it improve implantation potential
for certain embryos like younger blastocysts and morulae?

Summary answer: A linear increase of pregnancy outcomes was observed,
between day 5 morulae and expanded blastocysts, followed by a decline for
hatching and fully hatched vitrified blastocysts.

On the other hand, increasing the duration of post warming culture was only
beneficial for morulae and young blastocysts, while the opposite was observed
for the more expanded blastocysts.

What is known already: It is considered that the efficiency of vitrification
may depend on the expansion of the blastocyst, with better survival in morulae
or early blastocyst stages compared to full or expanded blastocysts, while the
later, upon survival, demonstrate higher implantation probabilities. On the other
hand, although supported with few published data, vitrification of fully hatched
blastocysts is not a preferred situation. The importance of post warming cul-
ture duration has not been widely discussed. A duration of 3—4 h is generally
adopted.

Study design, size, duration: A retrospective, observational study, based on
1291 vitrification/warming cycles, performed from 1/1/2012 to 30/10/2014.
Embryo transfers were divided into six groups according to the expansion rate
of blastocysts before vitrification. The number of cases that were included was
121,199, 279, 321, 306, 65 for Group 1-6, respectively. Each group was further
divided into two subgroups according to the selection of warming point; one
day before (1820 h) or the day of the embryo transfer (4 h).
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Participants/materials, setting, methods: Embryos from an oocyte donation
program of a private ART clinic, ranging on day 5 from the morulae to the
fully hatched stage, of good to top quality, were vitrified using the FertiPro
vitrification kit combined with a closed carrier system (VitriSafe), by placing a
maximum of 3 similar growth embryos per straw.

Main results and the role of chance: Heading from Group | (morulae and
early cavitating blastocysts) to Group 6, (hatched and fully hatched blastocysts),
the clinical pregnancy rates were 35.2%, 40.1%, 40.9%, 44.8%, 45.2% and
37.3% for the six groups respectively. Increasing the post warming duration
of culture had a positive impact for the corresponding sub group of embryos
in Group 1 (38.6% vs. 29.4%) while had a negative impact for the sub groups
of blastocysts in groups 2—6, where short post warming culture lead to higher
clinical outcomes. Most notably, in Group 6, long versus short post warming
culture duration resulted in clinical pregnancy rates of 12.5% vs. 44.1%.
Limitations, reason for caution: The number of cases included in each group
was not of equal strengh. Vitrification was performed on a standard time in the
morning of day 5, approximately 115 h post ICSI. Additionally the allocation of
the cycles to the early warming or not was based on the work load of the clinic,
the day of the week, the need for an early morning transfer and various other
parameters, but in general it cannot be considered as a random process.

Wider implications of the findings: Further studies need to be conducted in
the way of investigating whether cryopreservation of the embryos strictly at an
advanced stage, like the expanded blastocyst, even by increasing the duration of
culture for those that are delayed, can improve the clinical outcomes of vitrifica-
tion/warming cycles.

Study funding/competing interest(s): Funding by hospital/clinic(s) — NA.
Trial registration number: NA.

Keywords: blastocyst, vitrification, warming

0-153 Highly effective vitrification of human blastocysts using
hyaluronate supplemented, non-DMSO containing solutions and the
validation of a modified microSecure vitrification procedure.

M. C. Schiewe!, S. Zozula', N. L. Nugent', J. B. Whitney', R. E. Anderson'
'Southern California Institute for Reproductive Sciences, ART Lab, Newport
Beach, CA, US.A.

Study question: After the discontinuation of CBS 0.3 ml Embryo straws (con-
taining a hydrophobic plug), in August 2014, could traditional CBS 0.3 ml
semen straws with cotton/PVA plugs be effectively modified to support optimal
vitrification and warming outcomes, as monitored by blastocyst survival and
development?

Summary answer: MicroSecure vitirification, incorporating an inner plug seal
modification, proved to be effective with no difference in vitrification outcomes
observed in blastocyst recovery, survival or post-warming development com-
pared to control straws. Overall, this simple, highly repeatable aseptic closed
method will continue to provide unparalleled success in recovering embryos
and sustaining viability.

What is known already: MicroSecure VTF was developed in 2008 as an in-
expensive, non-commercial, FDA compliant method which optimized quality
control aspects of vitrification. It is unique by offering tamperproof internalized,
dual colored labeling in a ionomeric-resin straw that completely weld seals. In
combination with hyaluronate containing, non-DMSO vitrification solutions,
vitrification has proven to be highly effective. However, due to the competitive
marketing of commercial vitirification devices, the original CBS Embryo stor-
age straw was eliminated from the marketplace.

Study design, size, duration: Since 2012, the overall clinical effectiveness of
hyaluronate (HA) supplemented, non-DMSO containing vitrification solutions
(Innovative Cryo Enterprises) with or without PGS treatment (n = 531 cycles)
were retrospectively evaluated by age groups (<38 yo, 38-43 yo, donor egg).
Furthermore, we prospectively validated the vitrification effectiveness of our
straw modification using 70 blastocysts.

Participants/materials, setting, methods: Traditional microSecure vitrifica-
tion was performed until 2015, straw modifications were then implemented.
Using new CBS 0.3 ml Embryo/Semen straws, an internal seal is created to
maintain separation between the vitrification tips and cotton plug. In addition,
2-stainless steel ball bearings are added to the shorter 30 mm ID rods to prevent
buoyancy.

Main results and the role of chance: We warmed 1341 vitrified blastocysts
between 2012 to June 2014, with 1341 embryos recovered (100%) and 1316
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completely survived (98.1%). Biopsied blastocysts experienced over 99.5%
survival. When transferring PGS-tested euploid embyo(s), clinical pregnancy
(80.5-81.4%) and live birth rates (75.9% to 81.4%) were unaffected by age
group (38 yo, respectively). Conversely, age related pregnancy differences
(P < 0.01) were observed in VET cycles using untested blastocysts (clinical:
<38 yo—64.7%, >38 yo—50%; live birth: <38 yo—-55.3%, >38 yo—33.3%), being
higher than fresh ET outcomes in the older age groups. Interestingly, vitrified
blastocyst cycles using donor eggs (n = 85; 60% clinical) have been less suc-
cessful than fresh ET (n = 48; 92.5% clinical). In validating our modified stor-
age straws for use in 2015, we experienced 100% recovery and 100% survival
with 70 re-vitrified aneupolid blastocysts.

Limitations, reason for caution: Innovators of effective, non-commercial de-
vices can be subject to politics, when the outstanding performance of their low
cost system competes with the marketshare of another VTF device (e.g., HSV).
Until we can have a comparable embryo storage straw manufactured, we’ll con-
tinue to effectively adapt the new semen/embryo straws for mS-VTE.

Wider implications of the findings: Sodium hyaluronate addition to solutions
is a logical improvement to increasing viscosity and cell membrane stabilization
during vitrification. Furthermore, since the cellular toxicity of DMSO has been
debated for decades, its effective removal seemingly improves the overall safety
of the vitrification process. Finally, the ability to easily modify conventional
0.3 ml CBS straws facilitates the continued use of microSecure vitrification
as an inexpensive, aseptic closed system that eliminates recovery failure while
optimizes post-warming survival and viability.

Study funding/competing interest(s): Funding by hospital/clinic(s) — South-
ern California Institute for Reproductive Sciences.

Trial registration number: None.

Keywords: vitrification, blastocyst, hyaluronate, non-DMSO solutions

0-154 Randomised study on the effect of artificial blastocyst collapsing
before vitrification on their behaviour after thawing: cinematographic
and morphometric analysis and comparison of transfers outcome

B. Kovacic!, M. Taborin', V. Vlaisavljevic'
"University Medical Centre Maribor, Department of Reprod. Med. & Gynecol.
Endocr., Maribor, Slovenia

Study question: What is the impact of blastocoelic fluid reduction before vit-
rification on blastocyst survival rate, intensity of their shrinkage after thawing,
speed and progressiveness of blastocoelic re-expansion, morphology of their
trophectoderm and inner-cell-masses and implantation ability in comparison
with blastocysts having no intervention before vitrification?

Summary answer: Although collapsed blastocysts showed in average more
intensive shrinkage and faster and more regular re-expansion after thawing
in comparison with unshrunk counterparts, they had the same morphological
scores at the time of transfer and after transfer resulted pregnancies in the same
percentages as unshrunk blastocysts from the control group.

‘What is known already: Several studies reported that an artificial shrinkage of
blastocysts before vitrification improves survival rate and increases clinical suc-
cess of blastocyst cryopreservation programme. Most of these reports are from
earlier period of today well established human blastocyst vitrification. Blasto-
cysts can be shrunk by using different methods: microneedle or laser puncture,
blastocoel aspiration or pipetting of blastocysts with tight pipettes. To date the
advantage of using this method is not evidence based.

Study design, size, duration: Prospective quasi-randomised study. From April
2012 surplus blastocysts from each patient were split. Half of them were arti-
ficially shrunk before vitrification. Blastocysts for thawing were selected by
alternation: once shrunk, once nontreated. The study included single transfers
of thawed blastocysts (118 in study, 119 in control group) till July 2014.
Participants/materials, setting, methods: Expanded Day-5 and Day-6 blas-
tocysts were either left intact or shrunk with laser pulse on trophectoderm.
They were then equilibrated for 10 min in DMSO/ethylene-glycol before vit-
rification in closed straws. The recovery of warmed blastocysts was recorded
by time-lapse camera before transfer and the changing of their diameters was
analysed.

Main results and the role of chance: Shrunk and control blastocysts survived
vitrification in similar proportions (100% and 99.2%). Although the intensity
of shrinkage was greater in the study group (65.3 + 16.8 vs. 50.7 + 15.3 um;
p < 0.001) they re-expanded faster (14.5 + 12.5 um/h vs. 5.5 + 14.0 um/h;
p <0.0001). One hour after thawing both groups had similar dimensions and
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comparable morphology scores. Re-expanding blastocysts of control group
reached zona faster (82.3 £+ 38.9 min vs. 97.0 + 31.2 min; p = 0.03), but hatch-
ing occurred more frequently in a group of shrunk blastocysts (53.4% vs.
16.9%; p < 0.001). The implantation rates (26.3% vs. 28.6%) did not differ
between groups. Continuous monitoring of re-expansion shows curves with dif-
ferent patterns. Mean curves of study and control groups fit linear regressions
(Y gy = 9560 + 62.83*X vs. Y = 12100 +31.01*X; p < 0.05) with signifi-
cantly different slopes.

Limitations, reason for caution: There is a missing data about the propor-
tion of hatching blastocysts before vitrification in both groups. Any opening in
zona allows cryoprotectants to act immediately and directly on trophectoderm
and theoretically more efficiently dehydrate the blastocyst. Hatching blastocysts
from control group could therefore behave similarly as artificially collapsed
blastocysts.

Wider implications of the findings: Our findings could not confirm previously
published observations about beneficial effect of artificial collapsing before vit-
rification on clinical outcome. By using time-lapse photography we detected
differences in thawed blastocysts behaviour during recovering in vitro. Many
new parameters for description of blastocyst re-expansion after thawing were
introduced, but none of them was predictive for implantation. Their prediction
could probably increase, if blastocysts were cultured for a longer period before
transfer.

Study funding/competing interest(s): Funding by national/international
organization(s) — This work was supported by the Slovenian Research Founda-
tion (P3-334-0327). All authors declare no conflict of interest.

Trial registration number: NA.

Keywords: blastocyst, artificial collapsing, laser, vitrification, time-lapse

0-155 Clinical outcomes of Day-2, Day-3 and Day-5 embryos vitrified
with a closed system

A. Van Langendonckt', G. Fasano!, R. Antonacci', A. S. Vannin', J. Biramane!',
G. Mbongolo!, C. Vanhelleputte!, M. Nguyen Thi', A. Delbaere?,

F. Devreker?

'Université Libre de Bruxelles- Erasme Hospital, ART laboratory Fertility
Clinic, Brussels, Belgium

*Université Libre de Bruxelles- Erasme Hospital, Fertility Clinic Department
of Obstetrics and Gynaecology, Brussels, Belgium

Study question: To assess outcomes achieved after closed system vitrification
of Day-2, Day-3 and Day-5 embryos and to test whether the day of embryo
vitrification or the treatment for endometrial preparation has an impact on preg-
nancy outcomes.

Summary answer: Although survival rate were similar after warming of Day-
2, Day-3 and Day-5 vitrified embryos, higher implantation and delivery rates
were achieved after warmed blastocyst (Day-5) transfer. Similar implantation
rates were obtained when embryos were transferred in natural cycle or after
hormonal replacement treatment.

What is known already: Vitrification is an established technique to cryopre-
serve surplus embryos after embryo transfer and for cryopreservation because
of a risk of hyperstimulation syndrome (OHSS) or impaired endometrial pat-
tern. Closed and open vitrification devices are routinely used for this purpose.
However, there have been concerns with closed vitrification devices that slower
cooling rate may affect embryo developmental potential compared to open vit-
rification systems. Few large scale studies have evaluated the clinical outcomes
after closed system vitrification.

Study design, size, duration: Retrospective observational study designed to
analyze implantation and delivery rates according to the day of vitrification.
From 2008 till 2014, 4770 embryos were vitrified using a closed system. 2185
embryos were transferred (1239 Day-2, 590 Day-3 and 356 Day-5 embryos) in
1905 replacement cycles (59.8% natural and 40.2% after hormonal replacement
treatment). The mean number of embryo replaced per transfer was of 1.1 and
comparable between the three groups.

Participants/materials, setting, methods: Good quality surplus embryos
(mean score 4.4 + 0.6 on a 1-6 scale) were vitrified using the Irvine vitrification
kit and High Security straws (CryoBiosystems) on the day of embryo transfer
(Day-2, Day-3, Day-5). 5% of the embryos were obtained from donors in all
three groups. After warming, embryos were cultured for 24 h before transfer in
the replacement cycle.

Main results and the role of chance: Patients and cycles characteristics were
similar for cleavage stage embryos and blastocysts warming cycles (mean age
of the patients: 33.6 £ 5.2, 34.3 + 5.3, day-5: 33.3 + 5.2 years for Day-2, Day-3
and Day-5 respectively).

Embryo survival rates were similar whatever the stage of the embryo (92.1% at
Day-2, 95.6% at Day-3 and 90.4% at Day-5). Implantation rates were signifi-
cantly higher after transfer of warmed blastocyst (32.5%) compared to Day-2
embryos (18.2%) or Day-3 embryos (23.9%) (P < 0.05). Higher delivery rates
were observed for Day-5 (22.7%) versus Day-2 (12.9%) and Day-3 (14.7%)
vitrified embryos. Replacement of embryos in natural cycle or after hormonal
treatment had no significant impact on the outcomes.

Limitations, reason for caution: This study was performed retrospectively on
an unselected patient’s population. However, the three groups had similar cycle
characteristics, reducing potential selection bias.

Wider implications of the findings: Vitrification with a closed system allows
the successful preservation of Day-2/Day-3 cleavage stages embryos and of
Day-5 blastocysts and ensures high implantation rates after warming and trans-
fer. When enough good quality embryos are available, it may be advisable to
prolong culture till Day-5 and vitrify blastocysts.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Hopital
Erasme.

Trial registration number: None.
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0-156 Development of an orally active positive allosteric modulator
(PAM) of follicle stimulating hormone receptor for infertility treatment
in assisted reproductive technology

S. Nataraja', H. Yu?, S. Palmer®

"TocopheRx Inc, Biology, Burlington, U.S.A.
*TocopheRx Inc, Chemistry, Burlington, U.S.A.
*TocopheRx Inc, Scientific Office, Burlington, U.S.A.

Study question: Can an orally active small molecule FSH receptor agonist or
PAM (molecular weight < 650) be developed for human infertility treatment?
This molecule will mimic the cellular and in vivo response of recFSH, with
pharmaceutical properties compatible with a more convenient and safer treat-
ment for patients undergoing controlled ovarian stimulation.

Summary answer: We have developed a novel PAM that selectively stimulates
FSHR with similar estradiol production in rat and human granulosa cells as
recombinant FSH. This molecule induces similar follicular development in rats
as recombinant FSH, when administered orally. The molecule is undergoing
preclinical safety and toxicity studies to enable clinical trials.

‘What is known already: Several approaches have been attempted to increase
convenience and efficacy of ovarian stimulation for infertility treatments
in women and men. Gonadotropins with modified glycosylation profiles to
increase the half-life have been one approach that has met with moderate suc-
cess, but they still have safety concerns. There have been attempts from pharma-
ceutical companies to develop oral FSH agonists, however none of them have
been successful in demonstrating efficacy in humans sufficient for clinical use.
Study design, size, duration: The work reported here is conducted in preclini-
cal models or in human granulosa cells obtained from discarded follicular fluid
following oocyte retrieval during IVF procedure. Estradiol production in rat or
human granulosa cells is measured after 24 or 48 h, respectively. Stimulation of
follicular development is assessed in immature rats.

Participants/materials, setting, methods: This study was performed in a drug
discovery setting. Initial selection of compounds were done by high through put
screening (HTS) followed by rational drug discovery effort to identify suitable
molecule for clinical development.

Main results and the role of chance: A chemical library of 750,000 compounds
were screened by HTS with CHO cells expressing FSHR to measure cAMP
production. Non-selective compounds were eliminated by counter screening
molecules positive in HTS using CHO cells expressing, thyroid stimulating
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hormone receptor (TSHR) and leutenizing hormone receptor (LHR) to iden-
tify 3 chemical series as ‘hits’. Hits were further fine-tuned through extensive
medicinal chemistry iteration to identify a compound (TOP00001) with similar
efficacy in estradiol production as recombinant FSH in human and rat granulosa
cells. TOP00001 stimulated follicular development in a dose dependent manner
in immature rats upon oral administration with maximal effect at 50 mg/kg.
Further profiling of the compound against 55 GPCR-ion channels, 211 kinase
and 11 phosphodiesterases demonstrated the compound to be very selective to
FSHR.

Limitations, reason for caution The compound is in the early phase of safety
and toxicology evaluation prior to initiating GLP studies for IND filing. Safety
and efficacy of the compound in humans is yet to be demonstrated.

Wider implications of the findings: Currently, a significant number of
women drop out of infertility treatment following failure in OI with clomi-
phene due to the stress of multiple injections involved in IVF cycle. An oral
therapy, like the TOP drug, would provide a more convenient treatment for all
patients undergoing ovarian stimulation without compromising the efficacy.
Furthermore, the convenience of this PAM is ideally suited for evaluation of
efficacy in idiopathic oligospermic male patients to improve sperm produc-
tion, and quality.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — TocopheRx Inc., EMD Serono.

Trial registration number: NA.

Keywords: Oral FSH agonist, Female infertility, COH, OI, Male infertility

0-157 Kisspeptin-54 safely and effectively triggers oocyte maturation
in women at high risk of the ovarian hyperstimulation syndrome
(OHSS)

A. Abbara', C. N. Jayasena', G. Christopoulos?, S. Narayanaswamy',

C. Izzi-Engbeaya', G. M. K. Nijher', A. N. Comninos', D. Peters', A. Buckley',
R. Ratnasabapathy', J. K. Prague', M. A. Ghatei', S. R. Bloom', G. H. Trew?,
W. S. Dhillo!

'Imperial College London, Section Of Investigative Medicine, London, United
Kingdom

YImperial College NHS Trust, IVF Hammersmith, London,

United Kingdom

Study question: We have recently reported that kisspeptin-54 triggering in-
duces high rates of oocyte maturation in women with normal ovarian reserve
undergoing IVF treatment. We therefore evaluated whether kisspeptin-54 could
be used to safely trigger oocyte maturation in women at high risk of ovarian
hyperstimulation syndrome (OHSS).

Summary answer: We demonstrate for the first time that kisspeptin-54 can be
used to safely and effectively trigger oocyte maturation in women at high risk
of OHSS. Low rates of OHSS and high clinical pregnancy rates were observed
using kisspeptin-54 triggering following a standard recombinant FSH/GnRH
antagonist protocol.

What is known already: IVF is an effective treatment for infertility, how-
ever triggering with hCG can result in life-threatening complications such as
OHSS. Kisspeptin is a recently discovered naturally occurring hormone that
safely stimulates gonadotrophin release without known adverse effects. We
have recently reported that kisspeptin-54 triggering induces high rates of oo-
cyte maturation in women with normal ovarian reserve, however the safety and
efficacy of kisspeptin-54 in women at high risk of OHSS has not previously
been evaluated.

Study design, size, duration: This was a single-centre prospective clinical
trial. Sixty women at high risk of OHSS underwent an FSH/GnRH antago-
nist protocol using kisspeptin-54 to trigger oocyte maturation followed by fresh
embryo transfer and intensive luteal phase support for 12 weeks. Patients were
randomised to kisspeptin-54 doses between 3.2 and 12.8 nmol/kg (adaptive de-
sign, n = 5-20 per dose).

Participants/materials, setting, methods: IVF cycles were performed at
Hammersmith Hospital, London. Inclusion criteria were: age <35 years; body
mass index < 30 kg/m?; serum anti-Mullerian hormone >40 pmol/L or antral
follicle count >23. The primary outcome was presence of mature (metaphase
1I) oocytes retrieved 36 h following kisspeptin-54 injection. All women were
screened for early and late OHSS.

Main results and the role of chance: Oocyte maturation was observed in 95%
(57/60) of women following kisspeptin-54 administration. Embryo formation
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did not occur in 3 women, and a clinical decision was made to electively freeze
embryos in a further 3 women due to very high risk of OHSS prior to kiss-
peptin-54 trigger administration; thus 51 of 60 women had fresh embryo trans-
fer. Biochemical and clinical pregnancy rates per transfer at all tested doses
of kisspeptin-54 were 63% (32/51) and 53% (27/51), respectively. Highest
pregnancy rates were observed following 9.6 nmol/kg of kisspeptin-54, which
resulted in a 77% (10/13) clinical pregnancy rate per transfer. There were two
cases of mild OHSS, but no cases of moderate, severe or critical OHSS, and no
medical admissions or interventions for OHSS.

Limitations, reason for caution: Kisspeptin-54 can safely trigger oocyte mat-
uration in women at high risk of OHSS achieving good clinical pregnancy rates
and low rates of OHSS. Further work is required to directly compare the ef-
ficacy of kisspeptin-54 with other currently used triggers of oocyte maturation
in women at high risk of OHSS.

Wider implications of the findings: We found that kisspeptin-54 safely and
effectively triggers oocyte maturation in women at high of OHSS as identified
by high AMH and antral follicle count on ultrasound. Good clinical pregnancy
rates and no cases of moderate-severe OHSS were observed following kiss-
peptin-54 triggering. Kisspeptin-54 may therefore offer an entirely novel trigger
for oocyte maturation during IVF treatment, especially in women at high risk
of OHSS.

Study funding/competing interest(s): Funding by national/international
organization(s) — Medical Research Council UK, National Institute for Health
Research, Wellcome Trust. The authors have no competing interests.

Trial registration number: ClinicalTrials.gov Identifier: NCT01667406.
Keywords: kisspeptin, trigger, oocyte maturation, OHSS

0-158 The impact of high progesterone level prior to oocyte retrieval
on endometrial morphology and uNK cell count in the peri-implantation
period

L. Liu!, S. Sailan?, T. C. L%, N. Mariee?, S. Laird?, Z. N. Jiang*, S.Y. Zhang!
1Sir Run Run Shaw Hospital College of Medicine Zhejiang University,
Reproductive Center, Hangzhou, China

Sheffield Hallam University Sheffield England, Biomedical Research Center,
Sheffield, United Kingdom

3Sheffield Teaching Hospital Sheffield England, Department of Obstetric &
Gynecology, Sheffield, United Kingdom

4Sir Run Run Shaw Hospital College of Medicine Zhejiang University,
Department of Pathology, Hangzhou, China

Study question: Does high progesterone level prior to oocyte retrieval have any
impact on the morphological development and uNK cell count of the endome-
trium in the peri-implantation period (seven days after hCG administration) in
women undergoing IVF treatment?

Summary answer: High progesterone level prior to oocyte retrieval produced
advancement in endometrial development as well as increased number of uNK
cell count.

‘What is known already: High progesterone level prior to oocyte retrieval has
been reported to adversely affect endometrial receptivity, resulting in reduced
implantation rate. The exact molecular mechanism by which high progesterone
level prior to oocyte retrieval affect endometrial development is still unclear. We
were particularly interested in the impact of high progesterone on the uNK cell
count because the latter has been reported to be elevated in women with recur-
rent miscarriage and recurrent implantation failure.

Study design, size, duration: This was a single-center, prospective cohort
study carried out in a university-affiliated reproductive center between
June 2013 and December 2013. Endometrial biopsy was obtained from
119 subjects

Participants/materials, setting, methods: Women undergoing IVF who did
not proceed to have fresh embryo transfer were included. All subjects had
blood sample taken for estrogen and progesterone measurement on the day
of hCG and the day after hCG administration. Endometrial sample was ob-
tained 7 days after hCG administration for histological dating and uNK cell
measurement.

Main results and the role of chance: Multiple regression analysis showed that
(1) progesterone level on the day after h(CG administration was the only signifi-
cant variable affecting the results of histological dating. The endometrial devel-
opment in women with high progesterone level was significantly (P < 0.001)
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more advanced than that of women with normal progesterone; and (2) proges-
terone level on the day of hCG administration was the only significant vari-
able affecting uNK cell count. The median (range) of uNK cell count of 9.2%
(1.3-21.6%) in women with high progesterone was significantly (P < 0.001)
higher than the median (range) of uNK cell count of 6.3% (1.4-18.7%) in
women with normal progesterone.

Limitations, reason for caution: Immunohistochemistry analysis for
CD56 + uNK cell counting are semi-quantitative methods. The hypothesis
could be further verified by genomic study in the future.

Wider implications of the findings: The adverse effect of high progesterone
prior to oocyte retrieval in IVF treatment cycle may be mediated via its action
on the uNK cell.

Study funding/competing interest(s): Funding by national/international
organization(s), the National Natural Science Foundation of China (No.
81270657), the Major Science and Technology Projects of Zhejiang (No.
2011C13037) and the Natural Science Program of Zhejiang (No. Y 14H040012).
Trial registration number: None.

Keywords: progesterone, endometrium morphology, uNK cell, IVF

0-159 Pharmacogenetic study of CYP19 in polycystic ovary syndrome
patients undergo intrauterine insemination cycles

S. Ghazisaeidi', A. Akhlaghi?, J. Ahmadi®, M. Khosravifar!, M. Sadeghi?,

M. Shiva®, M. Shahhoseini!, P. Afsharian'

'Royan Institute for Reproductive Biomedicine ACECR, Department of
Genetics at Reproductive Biomedicine Research Center, Tehran, Iran

*Royan Institute for Reproductive Biomedicine ACECR, Department of
Epidemiology at Reproductive Biomedicine Research Center, Tehran, Iran
3Royan Institute for Reproductive Biomedicine ACECR, Department of
Endocrinology and Female Infertility at Reproductive Biomedicine Research
Center, Tehran, Iran

Study question: Are polycystic ovary syndrome (PCOS) patients with different
CYP19 genotypes respond differentially to ovulation induction drugs such as
Clomiphene Citrate (CC) or Letrozole compare to control group?

Summary answer: PCOS patients with AA genotypes (rs2414096) in intron 2
were poor responders to ovulation induction treatment. Although CC is the first
line treatment, we demonstrated that Letrozole was more effective than CC in
PCOS patients.

What is known already: Aromatase (encoded by CYP19) is a member of
cytochrome P450 family. The role of aromatase is estrogen biosynthesis.
A considerable amount of literature has been published on CYPI9 poly-
morphisms but none of them were about pharmacogenetic aspects of it.
Previous studies have reported common polymorphisms of CYP79 in PCOS
patients. Base on literature three polymorphisms were nominated including
(rs2414096 located in Intron2, rs700519 in Exon 7, TTTA repeat and TCT
insertion on intron 4).

Study design, size, duration: One hundred and forty two young intrauterine-
insemination (IUI) candidates (61 PCOS & 81 patients without ovulatory
problem) referred to Royan institute during 2012-2014, were selected for this
case-control study. PCOS patients were selected as a Definition in Rotterdam
consensus. Both groups received CC or Letrozole plus gonadotropins for ovula-
tion induction.

Participants/materials, setting, methods: DNA was extracted from blood;
exon 7, Intron2, Intron4 and promoter PII of CYP/9 were amplified via PCR.
Restriction fragment length polymorphism (RFLP) and sequencing was
performed to investigate polymorphisms. Antral follicles were monitored by
ultra-sonography and realtime PCR was perfomed to investigate gene expres-
sion in granulosa cells of patients.

Main results and the role of chance: Our study revealed no correlation
between rs700519 (exon7), and average number of follicle >18 mm (p = 0.9),
there were also no significant difference between TTTA repeats or TCT in-
sertion (located in intron 4) and drug response (p = 0.4 & 0.2). No variation
in PII region has been found. Average follicle count per cycle in cases with
GG, GA, AA genotype in rs2414096 (intron 2), was 1.79, 1.6 and 1.04, re-
spectively that represents AA genotype as the poor responders to drug. Multi
variant analysis demonstrated that although PCOS patients bearing AA geno-
type were poor responders to both CC and letrozole, however they respond
better to letrozole (p = 0.008) than CC. We also demonstrated that CYP/9 in

PCOS paitents has a significantly lower gene expression compare to control
group (p =01).

Limitations, reason for caution: The results need to be confirmed by raising
the number of IUI patients and functional analysis.

Wider implications of the findings: For the first time our study showed the
probable role of aromatase gene in PCOS from personalized medicine view.
Although sample size was 142, however they were distributed in two groups
homogenously. Groups were matched by age (p = 0.16) and CC as the first line
treatment was not superior to Letrozole in drug response (p = 0.14). It seems
152414096 (AA) can be a proper candidate for more research in field of person-
alized medicine.

Study funding/competing interest(s): Funding by national/international
organization(s) — This work was supported by a grant from the Royan institute,
Reproductive biomedicine group, Tehran, Iran [91000262].

Trial registration number: There is no trial.
Keywords: PCOS, Aromatase, Pharmacogenetic,
medicine

CYP19, Personalized

0-160 Fertility outcomes in women with hypopituitarism who undergo
ovulation induction: a new study of 17 women

O. P. O’Donovan', M. C. Davies', G. S. Conway'
'University College London Hospital, Reproductive Medicine Unit, LONDON,
United Kingdom

Study question: What are the fertility outcomes of women with hypopituita-
rism (HP) who undergo ovulation induction (OI)?

Summary answer: Reasonable OI rates and pregnancy rates can be obtained
in patients with HP. However, high miscarriage rates mean that the live birth
rate is significantly lower. Assuming no other contraindications, it is reasonable
to consider vaginal delivery in these women who are likely to deliver normal
weight babies at term.

What is known already: Studies in our unit have published poor outcome
both in terms of pregnancy rates and pregnancy outcome (Hall, 2006; Overton,
2002). de Boer et al. also reported poor pregnancy outcomes in 13 women with
growth hormone deficiency (DeBoer, 1997). These studies are still the only
ones concerning the outcomes of ovulation induction in this group of patients.
In addition, literature search has found a high level of obstetric complications
in HP patients (Kiibler, 2009).

Study design, size, duration: A local database was used to identify 17 women
with HP not included in our previous study who underwent 70 cycles of OI at
University College London Hospitals. This included patients between 1998 and
2013. Their notes were retrospectively reviewed along with audit information
inputted contemporaneously into the the database.

Participants/materials, setting, methods: 17 hypopituitary patients treat-
ed with OI using human menopausal gonadotrophin in The Reproductive
Medicine unit at University College London Hospital. Their notes were ret-
rospectively reviewed along with audit information inputted contemporane-
ously into the database. The data was inputted onto a data collection tool and
analysed.

Main results and the role of chance: Of 70 cycles 72% were ovulatory, 29%
resulted in pregnancy and 16% in live birth. Ovulation was achieved in 82% of
patients, 65% conceived and 56% had a live birth. There was only one multiple
pregnancy; a triplet pregnancy which was selectively reduced to a twin preg-
nancy and resulted in a twin live birth. There were 7 miscarriages, | ectopic
pregnancy and 1 termination for trisomy. 2 of the live births were by vaginal
delivery, the rest by caesarean section, of which 7 (78%) were elective with
the reason given in all being their HP. All the babies were born at term, with
an average birth weight of 3.66 kg. Due to the rarity of the disease the study
sample was small.

Limitations, reason for caution: Due to the rarity of the disease the study
sample was small. The study is retrospective and is therefore potentially subject
to bias and loss or absence of data. Caution should be taken as the results differ
from a similar sized study published previously by our unit.

Wider implications of the findings: We hope that this study will go some
way in helping to guide clinicians and patients in choosing the correct form of
assisted conception for this rare group of patients. The findings will help man-
age expectations of treatment success and pregnancy outcome. The presence of
successful vaginal births in this group is relatively novel and opens the door to
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consideration of this mode of delivery. The findings suggest several ideas for
possible further research.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Univer-
sity College London Hospital.

Trial registration number: NA.

Keywords: hypopituitary, ovulation induction, fertility, pregnancy, outcome
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0-161 Mechanical stimulation of the endometrial lining to improve
subsequent IVF cycle outcome: an analysis of 7 years of experience.

D. Levin', A. Cohen?, L. Barzilay?, B. Almog?
'Kaplan Medical Center, IVF Unit OB-GYN Devision, Rehovot, Israel
2Sourasky Medical Center, Racine IVF Unit OB-GYN Devision, Tel Aviv, Israel

Study question: To assess the effect of mechanical endometrial stimulation
(MES) on IVF treatment outcome in unselected infertility patients.

Summary answer: MES prior to-IVF did not result in improved clinical preg-
nancy, ongoing pregnancy, or implantation rates. Moreover, stratification of
women according to repeated IVF cycles had no impact on treatment outcome
when compared with control. Finally, in a stepwise Logistic regression analysis
EMS was not associated with improved fertility outcome.

What is known already: Various randomized studies have been published
on this topic. Most studies show improvement in cycle outcomes but lack
power and uniformity in patient selection. Meta-analysis and systematic
reviews have shown benefit from this procedure but the quality of studies
included and the uniformity of treatment protocol have been criticized. Lately
few larger prospective randomized studies have shown no improvement in sub-
sequent cycle outcome after performing MES compared with controls.

Study design, size, duration: Retrospective matched case control study. Ana-
lyzing patients undergoing fresh IVF cycles at a tertiary center between Janu-
ary 2006 and December 2012.The study and control groups consisted of 238
patient cycles in each group. Study patients received MES in a natural cycle
preceding the IVF cycle analyzed controls did not.

Participants/materials, setting, methods: Study patients were compared to
controls on a 1 to 1 ratio. Patients were matched based on age, number of pre-
vious IVF attempts and number of embryos transferred. Only first time MES
patients were included in the study group. Only one cycle was analyzed per
patient in the control group.

Main results and the role of chance: Comparison of baseline and cycle char-
acteristics showed no difference in: age (32.6 + 4.5 vs.32.6 + 4.5, p = 0.11,
matched), number of previous cycles (0.96 + 1.6 vs.0.96 + 1.96, p = 0.9,
matched), number of oocytes collected (8.7 = 4.5 vs.8.13 £ 5.03, p = 0.8), es-
tradiol level on hCG day ( 5027.9 + 2904 vs. 4960 + 2797 pMol/L, p = 0.69),
number of embryos transferred (1.3 £ 0.46 vs. 1.29 + 0.46,p = 0.8, matched)
and quality of embryos transferred (1.21 £0.91 vs.1.13 £ 0.87, p = 0.13) in the
study and controls respectively.

Clinical and ongoing pregnancy rates were 34.03% and 40.33% (P = 0.18) and
18.48% and 28.99% (P = 0.33) for the study and control group respectively.Im-
plantation rates were respectively similar (28.06% vs. 30.08%, p = 0.8). Logis-
tic regression performed to assess the weight of influence of various variables
on pregnancy rates found no significant association between EMS and preg-
nancy rate.

Limitations, reason for caution: This is a retrospective analysis and as such
harbors various limitations. The study and control groups are composed of
un-selected infertility patients. Even though we found no improvement in out-
comes when results were analyzed after stratification to number of previous IVF
attempts, the number of patients in t in each subgroup of previous cycles are not
sufficient to reach definite conclusions.

Wider implications of the findings: MES in un-selected sub fertile popu-
lation has no advantage in improving IVF outcome, thus, it should not be
used routinely as a means to improve fertility in un-selected women dur-
ing IVF treatments. Further prospective studies are warranted to evaluate
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possible benefits in different subsets of patients such as high order implanta-
tion failures.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Kaplan
Medical Center (internal funding).

Trial registration number: Retrospective analysis of patients charts in a ter-
tiary IVF referral center. No registration was required.

Keywords: IVF, outcome, biopsy, endometrium

0-162  “I will use my own”: until what age?

M. Devesa', R. Tur!, F. Martinez', M. Parriego', M. Solé!, I. Rodriguez',
B. Coroleu!, P. N. Barri'

'Hospital Universitario Quirén-Dexeus, Departamento de Obstetricia
Ginecologia y Medicina de la Reproduccion, Barcelona, Spain

Study question: In women >38 years, what is the real efficiency of an IVF
cycle plus the frozen embryo transfer (FET) resulting from the fresh cycle?
What is the expected cumulative live-birth rate (CLBR) according to women’s
age and the number of oocytes retrieved?

Summary answer: CLBR significantly decreased with increasing age (23.6%
in 38-39 years, 1.3% in 244 years). CLBR significantly rose with increas-
ing oocyte yield. In women 38-39 years 5 oocytes provided a 20% CLBR, in
244 years CLBR of 3% was never reached (regardless of oocyte yield) and thus
IVF with their oocytes should be discouraged.

What is known already: IVF is increasingly applied to advanced-aged women
(in Spain >60% of IVF cycles are in 235 years). Live birth rates (LBR) decrease
exponentially after 37 years due to diminished ovarian reserve and oocyte qual-
ity but little is known concerning CLBR in advanced-aged women.

The possibility of predicting the CLBR according to patients’ age and num-
ber of oocytes retrieved is of great interest in order to counsel advanced-aged
women willing to do IVF with their oocytes.

Study design, size, duration: Retrospective study carried out in a University-
affiliated fertility clinic from 2000 to 2012, including 4195 women and 5841
IVF cycles.

Four age groups are distinguished: Group 1 (G1): 38-39 years; Group 2 (G2):
4041 years; Group 3 (G3): 4243 years; Group 4 (G4): 244 years.
Participants/materials, setting, methods: 4195 women >38 years underwent
5841 cycles (G1 =2119; G2 = 1883; G3 = 1159; G4 = 680 cycles).

Fresh, frozen and cumulative live-birth rates are analyzed for each group. % and
ANOVA tests were used for comparisons. CLBR is analyzed according to age
and oocyte yield (Generalized Additive Model, software R).

Main results and the role of chance: Fresh LBR significantly decreased with
increasing age (G1 =20.3%; G2 = 13.2%; G3 = 6.1%; G4 = 1.2%).

The embryo cryopreservation rate and the number of embryos frozen signifi-
cantly decreased with increasing age. 1384 frozen cycles were performed and
LBR decreased as age increased (p < 0.001). Cryopreservation significantly
increased LBR in the fresh cycle (compared to cycles that did not cryopreserve)
but the extra benefit of the frozen cycles was limited.

CLBR were: G1 =23.6%; G2 = 15.6%; G3 = 6.6%, G4 =1.3% (p < 0.001).
GAM model revealed significantly higher CLBR with increasing number of oo-
cytes. For a given number of oocytes, differences of CLBR among groups were
significant (12 oocytes: 36% in G1 and 2% in G4). Irrespective of the number
of oocytes, G4 did not reach 3% of CLBR.

Limitations, reason for caution: Our results are limited by the retrospective
nature of the study.

Wider implications of the findings: This is the largest study analyzing CLBR
(fresh cycle + subsequent FET) in women >38 years. Embryo cryopreserva-
tion significantly increased LBR in fresh cycles but added limited benefit after
frozen cycles.

Women of 244 years should be advised against doing an IVF with their own
oocytes. Women in the other age groups should be counselled regarding CLBR
according to their age and oocyte yield. Being able to predict ovarian response
in advance is of crucial interest.

Study funding/competing interest(s): Funding by hospital/clinic(s) — This
study was performed under the auspices of Catedra d’Investigacio en Obste-
tricia i Ginecologia of the Department of Obstetrics and Gynecology, Hospital
Universitario Quiron Dexeus, Universitat Autonoma de Barcelona.

Trial registration number: NA.

Keywords: Ovarian response, IVFE, frozen embryo transfer, cumulative livebirth
rate, advanced-aged women
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0-163 Increased pregnancy rates following luteal GnRH agonist
addition in natural thawed cleavage-stage embryo transfer cycles: a
prospective, randomized, placebo-controlled study

I. Ben-Ami', Y. S. Gidoni', A. Raziel', Y. Barkat', D. Strassburger', O. Bern',
D. Komarovsky', E. Kasterstein', B. Maslansky', D. Hadari', R. Ron-El'
'4ssaf Harofeh Medical Center Zerifin Israel affiliated to the Sackler Faculty
of Medicine Tel Aviv University Israel., IVF and Infertility Unit, Tel-Aviv, Israel

Study question: Does the addition of a single luteal GnRH agonist administra-
tion in natural thawed cleavage-stage embryo transfer cycles (NC-FET) influ-
ence pregnancy rates?

Summary answer: Luteal-phase GnRH agonist administration significantly
increased pregnancy rates in NC-FET.

‘What is known already: In fresh IVF cycles luteal phase support is well proven
to be associated with a significantly higher live birth rate. In contrast, the physi-
ological rational of luteal phase support in NC-FET is less obvious. Indeed, the
effect of such luteal phase support was examined in several studies, yielding
inconsistent results.

A meta-analysis showed significantly higher clinical pregnancy rate, multiple
pregnancy rate and live birth rate following GnRH agonist addition to the luteal
support scheme in fresh ICSI/IVF-embryo transfer cycles. There are no data in
the literature regarding the effect of GnRH agonist administration during the
luteal phase in NC-FET.

Study design, size, duration: A prospective, randomized, placebo-controlled,
assessor blinded study was performed including NC-FET cycles of at least two
cleavage stage embryos, transferred 3 days after detection of the endogenous LH
surge. All patients were treated with 4 injections of 2,500 I.U. hCG every 3 days
starting on the day of ET. Patients were randomly assigned to receive a single
injection of GnRH agonist 3 days following ET (triptorelin acetate 0.1 mg)
or placebo (saline). NC-FET cycles performed between September 2013 and
December 2014 at a university-based hospital were included for analysis.
Participants/materials, setting, methods: A total of 91 NC-FET cycles were
included for analysis, of them 47 cycles were randomized to the GnRH-agonist
group and 44 cycles were randomized to the placebo group. Maternal and pa-
ternal ages, maternal BMI, maternal gravity and parity, main cause of infertility,
cycle rank, number and quality of embryos transferred, freezing method, maxi-
mal estradiol levels and maximal endometrial thickness were taken into ac-
count. Pregnancy rates were the primary outcome parameter.

Main results and the role of chance: The two groups did not differ in mean
age, gravidity, parity, BMI, cycle number, maximal endometrial thickness and
estradiol levels, number of embryo transferred per patient, freezing method and
embryo quality. Administration of GnRH agonist significantly increased preg-
nancy rate compared to controls (57.4% versus 31.8% respectively, P = 0.02),
clinical pregnancy rate per ET (51% versus 27.2% respectively, P = 0.029), and
implantation rate (25.2% versus 13.6% respectively, P =0.036). A multivariable
logistic regression analysis showed a single significant predictor for pregnancy,
namely luteal GnRH-agonist administration (OR 3.2, CI = 1.2-8.3, P=0.016).
Limitations, reason for caution: The conclusions are limited by the study size,
and lack of data about live births, as some of the pregnancies are still ongoing.
Wider implications of the findings: Luteal-phase GnRH agonist administra-
tion significantly enhances pregnancy rates in natural frozen-thawed cleav-
age-stage embryo transfer cycles, possibly by a combination of effects on the
embryo, endometrium and the corpus luteum.

The beneficial effect of luteal GnRH-agonist on pregnancy rates in NC-FET
cycles may imply a possible beneficial effect of luteal GnRH-agonist in other
fertility treatments, such as ovulation induction, controlled ovarian hyperstimu-
lation etc.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Assaf
Harofeh Medical Center.

Trial registration number: NCT01933009.

Keywords: frozen-thawed embryo transfer, GnRH-agonist, natural cycle, luteal
support

0-164 Diagnostic accuracy of saline infusion sonography in
asymptomatic patients prior to IVF

J. Kasius!, J. G. Smit', M. J. C. Eijkemans?, C. A. M. Koks’, R. Golde*,
W. K. H. Kuchenbecker®, F. Mol°, B. W. Mol’, H. L. Torrance',
F. J. M. Broekmans'

"University Medical Center Utrecht, Department of Reproductive Medicine
and Gynaecology, Utrecht, The Netherlands

*University Medical Center Utrecht, Julius Center for Health Sciences and
Primary care, Utrecht, The Netherlands

*Maxima Medical Center, Department of Obstetrics and Gynaecology,
Veldhoven, The Netherlands

*Maastricht University Medical Center, University of Maastricht, Maastricht,
The Netherlands

SIsala Clinics, Department of Obstetrics and Gynaecology, Zwolle, The
Netherlands

®Academic Medical Center, Center for Reproductive Medicine, Amsterdam,
The Netherlands

"The Robinson Institute, School of Paediatrics and Reproductive Health,
Adelaide, Australia

Study question: Is saline infusion sonography an accurate test for diagnosing
unexpected intrauterine pathology before starting IVE?

Summary answer: Saline infusion sonography (SIS) has a high specificity in
diagnosing intrauterine abnormalities, but sensitivity is limited.

‘What is known already: SIS is highly accurate in diagnosing intrauterine ab-
normalities in subfertile women with suspected uterine pathology, based on
clinical symptoms. However, in a substantial part of asymptomatic subfertile
women intrauterine abnormalities are detected at hysteroscopy. Current litera-
ture suggests that these intrauterine abnormalities might have a negative impact
on IVF outcome. Screening for such abnormalities is usually done by hysteros-
copy. Studies investigating the role of SIS in diagnosing unsuspected intrauter-
ine abnormalities before starting IVF are lacking.

Study design, size, duration: Between 2011 and 2013, we performed a mul-
ticenter, prospective cohort study as part of a RCT in 5 of 22 hospitals in the
Netherlands, that was positioned in a nationwide consortium for studies in
women’s health. Eligible were asymptomatic subfertile women with a normal
transvaginal ultrasound and no history of recurrent miscarriage.
Participants/materials, setting, methods: All women underwent SIS (index
test) and hysteroscopy (reference test) before starting the first IVF treatment.
SIS and hysteroscopy were performed in the early follicular phase of the
menstrual cycle. The hysteroscopy examiner was blinded for the SIS results.
We calculated sensitivity, specificity, positive and negative predictive value
(PPV and NPV).

Main results and the role of chance: In this substudy of the larger INSIGHT
trial, we included 139 women, of whom 14 (10%) had intrauterine abnormali-
ties detected at SIS. Hysteroscopy showed an abnormality in 37 (27%) of the
women. Sensitivity and specificity of SIS for diagnosing intrauterine abnormal-
ities were 0.38 (95% CI: 0.21-0.54) and 0.98 (95% CI: 0.96-1.00), respectively,
resulting in positive and negative predictive values of 0.86 (95% CI: 0.67—1.04)
and 0.84 (95% CI 0.87-0.91). For diagnosing endometrial polyps the sensitiv-
ity of SIS was 0.38 (95% CI: 0.20-0.64) and the specificity was 0.97 (95% CI:
0.94-1.00).

Limitations, reason for caution: In one center, for practical reasons, video
recordings of the hysteroscopy procedure were assessed by an independent ex-
aminer blinded for the SIS results.

Wider implications of the findings: These results show a high false nega-
tive rate for SIS in diagnosing unsuspected intrauterine abnormalities. The
clinical relevance of such small abnormalities not visualized by SIS must be
questioned. SIS could possibly be an appropriate screening tool to detect more
prominent abnormalities that may negatively affect pregnancy prospects. Fur-
ther research is needed.

Study funding/competing interest(s): Funding by national/international
organization(s) — ZonMW, the Dutch Organization for Health Research and
Development.

Trial registration number: NCT01242852.

Keywords: SIS, Hysteroscopy, Infertility, Diagnostic accuracy

0-165 Supplementation of recombinant LH to poor responders in
mid-follicular phase along with recombinant FSH results in better
blastocyst formation and implantation rate in antagonist IVF cycles

R. M. Dravid', B. N. Chimote?, A. N. Chimote', N. N. Chimote?, N. M. Chimote?
Waunshdhara Clinic & Assisted Conception Centre, Gynecology, Nagpur,
India

Vaunshdhara Clinic & Assisted Conception Centre, Embryology, Nagpur; India
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SVaunshdhara Clinic & Assisted Conception Centre, Embryology/Endocrinol-
ogy, Nagpur, India

Study question: Does addition of exogenous recombinant LH (r-LH) to an
IVF/ICSI stimulation protocol with recombinant FSH (r-FSH) improve preg-
nancy rates in poor responders irrespective of age factor?

Summary answer: Women with poor ovarian reserve classified on the basis
of their low AMH levels and antral follicle count (AFC) undergoing GnRH
antagonist IVF/ICSI cycles when supplemented with recombinant LH during
the late follicular phase show higher blastocyst formation, clinical pregnancy
and implantation rates.

What is known already: Two of the several randomized studies using a
GnRH agonist protocol have indicated a clinical benefit of r-LH supplemen-
tation in patients of advanced age (36 years or older). however, recent pro-
spective RCTs conducted in mainly women of advanced age did not show a
significant effect of LH supplementation in controlled ovarian stimulation for
IVF/ICSI cycles with GnRH antagonists on pregnancy rates in patients of 35
years or older.

Study design, size, duration: In a randomized control trial (RCT) performed
between 2012 and 2014, 106 poor responder women (basal serum AMH
<1.2 ng/ml; AFC < 6) undergoing IVF/ICSI irrespective of age, received ovar-
ian stimulation with r-FSH (Gonal-F 150 IU/day) starting from cycle day 2 and
GnRH antagonist (Cetrotide 0.25 mg/day) from stimulation day 6.
Participants/materials, setting, methods: On day 6 of stimulation, randomiza-
tion was carried out such that along with GnRH antagonist (Cetrotide 0.25 mg/
day) 54 women received both r-FSH (150 IU daily) and r-LH (Luveris 75 1U/
day) whereas 52 women received only r-FSH (150 IU daily). 42 women in each
group received day 5/6 blastocyst transfer.

Main results and the role of chance: There were no demographic or clinical
differences between the two study groups. However, the r-LH supplementation
group showed significantly higher blastocyst formation rate (50.0 vs. 32.53%;
p = 0.02), top quality blastocysts (3.7 + 0.8 vs 3.1 + 0.6; p = 0.0003), clinical
pregnancy rates (42.86 vs. 23.81%; p = 0.03) and embryo implantation rates
(38.71 vs. 21.4%; p = 0.02) than with group receiving only r-FSH. Implantation
rate was calculated as: Total number of embryo sacs x 100/ Total number of
blastocysts transferred.

Limitations, reason for caution: A limitation of our study is its small number
of cases. Secondly, only cycles involving day 5/6 blastocyst transfers have been
taken into consideration.

Wider implications of the findings: Although Cochrane review indicates
that LH supplementation has no benefit on ongoing pregnancy rates in elderly
women >335 years of age, our study demonstrates that LH supplementation may
immensely benefit poor responder patients if poor ovarian response is defined
on the basis of basal serum AMH level and AFC rather than just on the basis of
age. This study also indicates that proper classification of patients is required to
analyze response to various drugs.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Self
funded by our own IVF clinic: Vaunshdhara Clinic and assisted Conception
Centre, Nagpur.

Trial registration number: NA.

Keywords: r-LH, r-FSH, antagonist, implantation, poor responder
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0-166 Trends in ectopic pregnancy rates following assisted reproduction
technologies. A 12 year nationwide analysis on 160.000 pregnancies

N. P. Polyzos!, S. Santos-Ribeiro!, H. Tournaye'
'UZ Brussel, Centre for Reproductive Medicine, Brussels, Belgium

Study question: What is the evolution of ectopic pregnancy (EP) rates
following ART over time and how is this affected by the advancement
of ART techniques and changes in the incidence of specific causes of
infertility?
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Summary answer: Ectopic pregnancy rates following ART have progressively
decreased, practically halving, over a period of 12 years. This decrease may
be partially due to both the progressive proportional reduction of tubal factor
infertility as an indication and several optimizations of ART (such as reduction
of embryos transferred and extended embryo culture).

What is known already: Ectopic pregnancy rates following ART are sig-
nificantly increased compared with natural conception. Although the reasons
behind this increased incidence of EP following ART are not completely un-
derstood, and several mechanisms have been proposed, no study up to date at-
tempted to evaluate whether progress made over time in the optimization of the
ART techniques and changes in the incidence of specific causes of infertility
had any impact on the overall EP rate.

Study design, size, duration: Nationwide population-based analysis of anony-
mized data from the HFEA database including all pregnancies following ART
cycles carried out in the UK between 2000 and 2012.

Participants/materials, setting, methods: Overall, data from 161.967 treat-
ment cycles resulting in a pregnancy were included in the analysis. Among them
8852 pregnancies were derived through IUI and 153.115 pregnancies through
IVF/ICSL

Main results and the role of chance: During a period of 12 years (2000-2012)
approximately 1.4% (2 244) of all pregnancies following ART were EPs. Ac-
cording to unadjusted analysis, EP was borderline significantly higher after
IVF/ICSI (1.4%) compared with IUT (1.1%), p = 0.043.

Overall, EP rates decreased over time, crude odds ratio OR 0.96 per year, CI
95% 0.95-0.97 and results remained significant even after adjustment for po-
tential confounders (aOR 0.97 per year, CI 95% 0.95-0.98).

However, analysis according the type of ART procedure demonstrated that the
incidence of EP significantly decreased over time only in IVF/ICSI cycles (OR
0.96 per year, CI 95% 0.94-0.97), but not in IUI cycles (OR 0.96 per year, CI
95% 0.90-1.02).

When analysis was pertained only in pregnancies following IVF/ICSI, the
major risk factor for EP was the presence of tubal infertility (aOR 2.23, CI
95%1.93-2.58), followed by the increased number of embryos transferred [(2
vs.1 embryo, aOR 2.23 CI 95% 1.10-1.48) and (3 or more vs.1 embryo trans-
ferred aOR 1.67 CI1 95% 1.34-2.09)]. Finally the presence of unexplained infer-
tility also increased the risk of EP.

On the contrary, the use of extended embryo culture to day 3 or day 5 signifi-
cantly reduced the risk of EP compared with the transfer of early cleavage (day
1/2) embryos, aOR (95% CI) 0.85(0.76—0.94) and 0.73(0.63—0.84), respective-
ly. Finally the use of ICSI compared with IVF resulted in a lower EP risk (aOR
0.78 CI 95% 0.70-0.87).

Surprisingly, and contrary to smaller previous studies, the use of exogenous
ovarian stimulation or the use of frozen compared to fresh embryos had no
impact on the EP rates following IVF/ICSI.

Limitations, reason for caution: Owing to the use of registry data, well estab-
lished risk factors of EP such as smoking habits or even uterine surgery could
not be assessed. As nationwide anti-smoking campaigns with very high success
rates have been implemented in the UK over the last decade, it is highly likely
that reduction in smoking prevalence would have had a substantial impact on
the progressive decrease in the incidence of EP over time which we were not
able to assess.

Wider implications of the findings: Our findings, for the first time, sug-
gest that EP rates following IVF/ICSI progressively decreased over a period
of 12 years. This decrease appears to be strictly associated with the reduc-
tion in the incidence of tubal factor infertility and the increased use of lower
number of embryos transferred and extended embryo culture. Consequently,
implementation of national programs aiming to reduce the incidence of tubal
infertility, such as the National Chlamydia Screening Programme, should be
further reinforced. In addition, campaigns towards the widespread introduction
of single embryo transfer should be promoted since this may not only reduce
the incidence of multiple pregnancies, but also the incidence of EP following
IVF/ICSI.

Study funding/competing interest(s): Funding by University(ies), Funding
by hospital/clinic(s) — Vrije Universiteit Brussel(VUB)/Universitair Ziekenhuis
Brussel (UZ Brussel).

Trial registration number: NA.

Keywords: ectopic pregnancy, ART, nationwide population based analysis,
IVF/ICSI, tubal factor infertility
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0-167 Subclinical hypothyroidism and live birth rate in women with
unexplained recurrent miscarriage

M. M. van Dijk!, R. Vissenberg', F. Dawood?, M. Wely', P. H. Bisschop?,

M. Goddijn!, R. G. Farquharson*

'Academic Medical Centre, Reproductive Medicine, Amsterdam, The
Netherlands

2Liverpool Women's Hospital, Obstetrics, Liverpool, United Kingdom
3Academic Medical Centre, Internal Medicine, Amsterdam, The Netherlands
‘Liverpool Women's Hospital, Gynaecology, Liverpool, United Kingdom

Study question: Is subclinical hypothyroidism (SCH) associated with a |
ower live birth rate in women with unexplained recurrent miscarriage
(RM)?

Summary answer: SCH in women with unexplained RM did not lower live
birth rate. Ongoing pregnancy and miscarriage rates were not different between
women with SCH compared to euthyroid women with RM.

What is known already: SCH is associated with adverse pregnancy outcomes
including perinatal mortality, placental abruption and pre-eclampsia. The evi-
dence of an association between SCH and miscarriage is controversial. Most
of the published studies were cohort studies applying different TSH cut off
levels. In overt hypothyroidism, low TSH is associated with miscarriage, fetal
or neonatal death. The influence of SCH on live birth rate in women with RM
is less well defined.

Study design, size, duration: All 1341 women were prospectively included in
the database. The present study was defined retrospectively, and analyses were
performed retrospectively. Primary outcome measure was live birth rate (LBR).
Secondary outcome measures were ongoing pregnancy rate and miscarriage
rate.

Participants/materials, setting, methods: Women with RM, 18-40 years,
who visited a tertiary recurrent miscarriage clinic (Liverpool Women’s Hos-
pital) from 2000 to 2011. Women with TSH > 3.8 mU/L (95th percentile) and
normal fT4 were classified as having SCH. The association between SCH and
LBR was determined by logistic regression adjusted for age and previous
miscarriages.

Main results and the role of chance: Of 1341 women with recurrent miscar-
riage, 68 (5.0%) had SCH, 1264 (94.2%) were euthyroid and 9 (0.7%) had an
abnormal fT4 with a normal TSH. Baseline characteristics were comparable
(age and previous live births). Previous miscarriages were lower in SCH com-
pared to euthyroid women (3.0 vs. 3.4, p = .03).

The LBR was 33.8% in women with SCH and 34.1% in euthyroid women
(OR 0.95, 95% CI 0.6-1.6). The ongoing pregnancy rate was 42.6% in
women with SCH and 45.5% in euthyroid women (OR 0.9, 95% CI 0.5—
1.5). The miscarriage rate was 22.1% in women with SCH and 18.2% in
euthyroid women (OR 1.3, 95% CI 0.7-2.3). Comparable results were
found when SCH was defined as TSH > 4.8 mU/L (97.5th percentile) and
normal fT4.

Limitations, reason for caution: Data are prone to selection bias, since this is
a cohort study. Only the most important potentially confounding variables were
available. Couples had different follow-up times, therefore the actual live birth
rates in both groups might be different. Missing data on outcome occurred in
36% of cases.

Wider implications of the findings: No difference in live birth rates, ongoing
pregnancy and miscarriage rates were seen in women with unexplained RM
with SCH compared to euthyroid women. This study supports current prac-
tice guidelines, that screening of women with RM for detecting SCH is not
necessary.

Study funding/competing interest(s):
Academical Medical Centre Amsterdam.
Trial registration number: NA.

Funding by University(ies) -

Keywords: Recurrent miscarriage, Thyroid, Subclinical hypothyroidism

0-168 Stress and depression at referral do not entail a lower chance of
live birth/ongoing pregnancy for women with recurrent pregnancy loss

A. M. Kolte!, L. R. Olsen?, O. B. Christiansen', H. S. Nielsen'
'Copenhagen University Hospital Rigshospitalet, Recurrent Pregnancy Loss
Unit Fertility Clinic Section 4071, Copenhagen, Denmark

*Mental Health Services Capital Region of Denmark, 2 Child and Adolescent
Mental Health Center, Glostrup, Denmark

Study question: Is emotional stress or depression at referral associated with
lower chance of live birth/ongoing pregnancy one year after referral to a tertiary
Recurrent Pregnancy Loss (RPL) Unit?

Summary answer: High scores on stress and depression scales are not associ-
ated with a lower chance of live birth/ongoing pregnancy after 12 weeks’ gesta-
tion one year after referral. Women with a live born child/ongoing pregnancy
have lower scores on depression and stress scales at follow-up.

What is known already: We have recently established that high stress lev-
els and moderate/severe depression frequently occur among women with RPL
(Kolte AM et al, Human Reproduction, in press) in concordance with other
studies. However, to our knowledge, this is the first longitudinal study of emo-
tional distress and RPL.

Study design, size, duration: A prospective study of self-reported stress and
depression at referral and one year after was performed from 2010 to 2014.
301 women completed an online baseline questionnaire and of these, obstetri-
cal outcome was confirmed for 287 women (95%). 185 women completed a
follow-up questionnaire.

Participants/materials, setting, methods: The study was conducted in the
Danish RPL Unit. Psychological stress was evaluated by the Perceived Stress
Scale (PSS) and depression by the Major Depression Inventory (MDI). We used
logistic regression, paired samples T-test and independent samples T-test for
comparisons.

Main results and the role of chance: Of the 287 women, 167 (58%) had a
live birth in the year after referral or an ongoing pregnancy at follow-up. High
scores on the PSS or the MDI at referral were not associated with a negative
prognosis; OR 1.00 (95% CI 0.99; 1.05) and OR 1.00 (95% CI 0.97; 1.00),
respectively. Women with a subsequent live birth/ongoing pregnancy showed
a significant decrease in emotional distress from referral to follow-up. PSS
scores: mean 16.94 versus 12.47, difference -4.47 (95% CI -5.94; -3.00). MDI
mean: 13.59 versus 10.12, difference -3.47 (95% CI -5.95; -1.00). This was not
observed for the remaining patients. PSS mean: 16.86 versus 15.49, difference
-1.37 (95% CI -2.82; 0.08). MDI mean: 12.65 versus 12.92, difference 0.27
(95% CI-2.07, 2.61).

Limitations, reason for caution: Although both scales are validated and wide-
ly used, face-to-face interview data would have strengthened the conclusions. It
would also have been interesting to include the women’s partners in the study.
Wider implications of the findings: Feelings of guilt and self-blame are inte-
gral elements in depressive disorders and prominent among women with RPL.
The results from this prospective study of emotional distress in RPL can be
actively used in the care for women with RPL to assure patients that feelings
of stress or depression do not lead to a poorer prognosis in the first year after
referral.

Study funding/competing interest(s): Funding by hospital/clinic(s) —
University Hospital Copenhagen, Rigshospitalet.

Trial registration number: NA.

Keywords: recurrent pregnancy loss, stress, depression, prospective cohort
study

0-169 Does dilatation and curettage (D&C) increase the risk of preterm
birth in the subsequent pregnancy? A systematic review and
meta-analysis

W. M. Ankum', M. Lemmers', M. A. C. Verschoor!, A. B. Hooker',

B. C. Opmeer!, C. J. E. M. Limpens', J. A. F. Huirne?, B. W. J. Mol®

'Academic Medical Center, Department of Ob/Gyn, Amsterdam, The Netherlands
Free University, Department of Ob/Gyn, Amsterdam, The Netherlands
3University of Adelaide, Robinson Inst Department of Ob/Gyn, Adelaide,
Australia

Study question: Does Dilatation and Curettage (D&C) for a miscarriage or
induced abortion increase the risk of preterm birth in subsequent pregnancy?
Summary answer: This meta-analysis shows that D&C is associated with in-
creased risk of subsequent preterm birth.

What is known already: D&C is a frequently used procedure in obstetrics
and gynecology. The procedure is generally considered to be safe and easy to
perform, but serious adverse effects, e.g., cervical tears, bleeding, infection,
perforation of the uterus, bowel or bladder and Asherman syndrome, may occur.
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As suggested by some, preterm birth in subsequent pregnancies might also be
an adverse effect of D&C.

Study design, size, duration: We conducted a systematic review and meta-
analysis of cohort and case-control studies.

Participants/materials, setting, methods: We searched OVID MEDLINE and
OVID EMBASE form inception until May 2014. We selected cohort studies
comparing subsequent preterm birth in women who had a D&C for miscarriage
or IA and a control group, and case control studies assessing a history of D&C
among women with and without D&C.

Main results and the role of chance: We included 21 studies reporting on
1,853,017 women. In women with a history of D&C, the odds ratio (OR) for
preterm birth (<37 weeks) was 1.29 (95% CI 1.17; 1.42), while for very pre-
term birth ORs were 1.69 (95% CI 1.20; 2.38, <32 weeks) and 1.68 (95% CI
1.47; 1.92, <28 weeks). The risk remained increased for D&C when the control
group was limited to women with a medically managed miscarriage or induced
abortion: OR 1.19 (95% CI 1.10; 1.28). For women with a history of multiple
D&Cs, the OR for preterm birth (<37 weeks) was 1.74 (95% CI 1.10; 2.76).
When the analysis was limited to spontaneous preterm birth subsequent to
D&C the OR was 1.44 (95% CI 1.22; 1.69).

Limitations, reason for caution: There were no randomized controlled trials
comparing women with and without a history of D&C and subsequent preterm
birth. Furthermore confounding influence the results since included studies
were either cohort or case control studies and not all studies corrected their
results for possible confounding factors.

Wider implications of the findings: This meta-analysis shows that D&C is as-
sociated with increased risk of subsequent preterm birth. Although confounding
cannot be excluded, these data warrant caution in the use of D&C for miscar-
riage and induced abortion. This conclusion should contribute to the implemen-
tation of misoprostol as a non-invasive treatment option for both miscarriage
and induced abortion.

Study funding/competing interest(s): Funding by national/international
organization(s) — This study was funded by ZonMw, a Dutch governmen-
tal organization for Health Research and Development. Project number
80-82310-97-12066.

Trial registration number: NA.

0-170 Curettage versus expectant management in women with an
incomplete evacuation of the uterus after treatment with misoprostol for
miscarriage: the misorest trial (NTR 3310)

M. A. C. Verschoor!, M. Lemmers', C. A. Naaktgeboren?, K. Oude Rengerink’,
B. C. Opmeer?, P. M. Bossuyt*, J. A. F. Huirne®, C. Radder®,

E. R. Klinkert’, J. Langenveld®, F. Siemens’, P. Geomini'’, C. A. H. Jansen!'!,
B. W. J. Mol'2, W. M. Ankum'

'Academisch Medisch Centrum, Obstetrics & Gynaecology, Amsterdam, The
Netherlands

*Universitair Medisch Centrum Utrecht, Obstetrics & Gynaecology, Utrecht,
The Netherlands

*Academisch Medisch Centrum, Clinical Research Unit, Amsterdam,

The Netherlands

‘4cademisch Medisch Centrum, Clinical Epidemiology, Amsterdam, The
Netherlands

SVU Medisch Centrum, Obstetrics & Gynaecology, Amsterdam, The
Netherlands

8St. Lucas Andreas Ziekenhuis, Obstetrics & Gynaecology, Amsterdam, The
Netherlands

"Universitair Medisch Centrum Groningen, Obstetrics & Gynaecology,
Groningen, The Netherlands

8Atrium MC, Obstetrics & Gynaecology, Heerlen, The Netherlands

°Reinier de Graaf Gasthuis, Obstetrics & Gynaecology, Delft, The Netherlands
YMaxima Medisch Centrum, Obstetrics & Gynaecology, Veldhoven, The
Netherlands

"Groene Hart Ziekenhuis, Obstetrics & Gynaecology, Gouda, The Netherlands
2University of Adelaide, The Robinson Research Institute, Adelaide, Australia

Study question: What are the effects of curettage versus expectant manage-
ment in women with incomplete evacuation of the uterus after misoprostol
treatment for first trimester miscarriage?

Summary answer: Expectant management is effective in about 80% of cases.
Surgical management (curettage) is effective in 93% of the women but has a
higher risk of complications.
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‘What is known already: Misoprostol is an inexpensive medical treatment for
women with first trimester miscarriage. However, about 30% of women with a
miscarriage treated with misoprostol are left with an incomplete evacuation of
the uterus. Although these women are usually asymptomatic, curettage is often
performed. While the effectiveness of curettage for these women is unknown,
it might lead to intra-uterine adhesions and a higher risk of preterm birth in
future pregnancies.

Study design, size, duration: Between June 2012 and June 2014, we performed
a RCT in 27 hospitals positioned in the Dutch network for women’s health re-
search. Women with incomplete evacuation of the uterus after misoprostol for
miscarriage were randomized to curettage or non-intervention. Women with a
preference for a treatment were followed prospectively.
Participants/materials, setting, methods: We compared curettage (within
three days after randomization) versus no intervention. Primary outcome was
sonographic evidence of an empty uterus after six weeks. In case of missing
sonography, uneventful clinical follow-up of 3 months was assumed to indi-
cate an empty uterus. Complications were excessive blood loss, infection or
thromboembolism.

Main results and the role of chance: We studied 259 women, of whom 59
were randomized (curettage (n = 30), expectant management (n = 29)), and
200 were treated according to their preference (curettage (n = 70), expectant
management (n = 130)).

In the RCT the primary outcome occurred in 92% of women in the surgical
group and 70% of women in the expectant group (RR 1.3, 95% CI 0.99-1.7).
The rate of complications was 13% in the curettage group versus 9% in the
expectant management group (RR 1.5, 95% CI 0.28-8.2). In the cohort
the primary outcome occurred in 94% of women in the surgical group and
82% of the expectant group (RR 1.14, 95% CI 1.03—1.3), and there were
more complications in the curettage group (12% versus 3%, RR 4.2, 95%
CI 1.1-16).

Limitations, reason for caution: Because of strong preferences for expectant
management, inclusions in the RCT were limited, thus affecting the power of
the study. However, combining RCT and cohort participants resulted in suf-
ficient power to answer the study question.

Wider implications of the findings: This study shows that in women with an
incomplete evacuation of the uterus after misoprostol for miscarriage, expect-
ant management is safe and effective. Curettage, being more effective, has a
higher risk of complications. These findings might lead to a further implemen-
tation of misoprostol treatment for first trimester miscarriages.

Study funding/competing interest(s): Funding by national/international
organization(s) — This study was funded by ZonMw, a Dutch organization for
Health Research and Development. Project number 80-82310-97-12066.

Trial registration number: Dutch Trial Register NTR3310, http://www.trial-
register.nl.

Keywords: miscarriage, misoprostol, incomplete evacuation, expectant
management

0-171 Provision of intrauterine contraception at the time of abortion
reduces subsequent abortions — first-year results of a randomized,
controlled trial

M. Mentula!, E. Pohjoranta', S. Suhonen', M. Gissler?, O. Heikinheimo®
Helsinki University Central Hospital, Obstetrics and Gynaecology, Helsinki,
Finland

*National Institute of Health and Welfare, Helsinki, Helsinki, Finland
3University of Helsinki, Helsinki, Helsinki, Finland

Study question: Can the need of subsequent induced abortion be reduced
already during the first year following an induced abortion by routine provi-
sion of intrauterine contraception at the time of abortion (either medical or
surgical)?

Summary answer: Provision of intrauterine contraception as an integral part
of abortion service is safe and effective in reducing the number of subsequent
abortions by more than half already during the first year after the index abortion.
What is known already: Women requesting induced abortion are typically
20-30 years old and of high fertility. The need of subsequent abortions is high,
approximately 30-40%. In cohort studies the use of long-acting reversible con-
traceptives (LARC), especially intrauterine devices (IUD) or levonorgesterel-
releasing intrauterine system (IUS) have association with reduced risk of repeat
abortion.
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Study design, size, duration: In this RCT, conducted between 2010 and 2013
at Helsinki University Hospital, we compared early vs. patient-controlled IUD
provision. The sample size calculation (80% power and 5% significance level)
assumed a 15% risk of subsequent abortion during a five-year follow-up time
and a 50% risk reduction with the study intervention.

Participants/materials, setting, methods: Altogether 756 adult women un-
dergoing abortion during the Ist trimester were randomized. The interven-
tion-group (n = 377) received IUD at the surgical abortion or 2—3 weeks after
medical abortion. In the control group (n = 376) post-abortal contraception
provision was patient-controlled. Subsequent abortions were identified from
Finnish Abortion Registry and hospital records.

Main results and the role of chance: During the first year of follow-up 24
(3.2%) women requested a subsequent induced abortion according to intention-
to-treat (ITT) -analysis. Kaplan-Meier analysis showed 98.4 and 95.0% cumu-
lative proportions of women without subsequent abortion at one year among
the intervention group and the control group, respectively (»p = 0.012). During
the first follow-up year the study intervention decreased the need of subsequent
abortion [2(0.6) vs. 18 (5.0), p = 0.001; per-protocol analysis]. Early IUD provi-
sion did not induce any insertion-related complications. None of the subsequent
pregnancies were conceived during IUD use.

Limitations, reason for caution: This single-center study was conducted in
Helsinki responsible for 15% of all Finnish induced abortions. The power calcu-
lation was based on 5-year follow-up. However, a highly significant decrease in
need of repeat abortion was evident during this one-year follow-up. In Finland
all induced abortions are reliably tractable from Abortion Registry.

Wider implications of the findings: The present results have public health im-
pact — in order to decrease the need of subsequent abortion, provision of LARC,
and especially IUD/IUS for post-abortal contraception should be part of high
quality abortion services.

Study funding/competing interest(s): Funding by hospital/clinic(s), Funding
by national/international organization(s) — This study was supported by the Hel-
sinki University Central Hospital Research funds and by research grants pro-
vided by Antti and Jenny Wihuri Foundation and by Yrj6 Jahnsson Foundation.
The City of Helsinki provided the IUSs and IUDs used.

Trial registration number: www.clinicaltrial.gov NCT01223521.

Keywords: Induced abortion, LARC, subsequent abortion, [UD, IUS
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0-172 Oxidative stress in semen is not related to semen parameters and
does not affect reproductive outcomes in cycles with donor oocytes

A. Pujol!, A. Obradors!, E. Esteo!, B. Costilla', D. Garcia?, V. Vernaeve',
R. Vassena!

'Clinica EUGIN, Barcelona, Spain

*Fundacié Privada EUGIN, Barcelona, Spain

Study question: Does the level of oxidative stress detected in the ejaculate re-
late to semen characteristics or reproductive outcomes in assisted reproduction
cycles with donor oocytes?

Summary answer: The level of oxidative stress detected in the ejaculate does
not relate to either motility and proportion of normal spermatozoa, nor with the
reproductive outcomes of assisted reproductive cycles carried out with the semen.
‘What is known already: A balance between reactive oxygen species (ROS) and
antioxidants is required for efficient fertilization; an imbalance between these
two factors in semen causes oxidative stress (OS). OS can harm fertilization by
affecting the sperm membrane or by DNA damage. While oral treatment with
antioxidant is currently being offered to patients with altered semen characteris-
tics, the relationship between sperm OS and ART remains unclear, with conflict-
ing data on its relationship to seminal characteristics and reproductive outcomes.
Study design, size, duration: This is a prospective cohort study, carried out
in a fertility center between October 2013 and December 2014. The study was
approved by the local IRB, and included 132 consecutive patients attending the
clinic for IVF treatment with donated oocytes.

Participants/materials, setting, methods: Semen analysis was performed ac-
cording to WHO guidelines. Ejaculate volume, concentration, motility (% ofa+b
forms) and morphology (% of normal spermatozoa) were measured. A colorimet-
ric test based on nitro blue tetrazolium assay, which measures the level of O-2
in the ejaculate, was carried out within 1 h from semen collection to assess OS.
Main results and the role of chance: The OS assay classified samples into:
very high (n=2; 1.5%), high (n = 57; 43.2%), low (n = 40; 30.3%), and very
low (n = 33; 25.0%). Overall values for seminal parameters were: volume
(ml) = 4.2 (SD 2.1); motility (a + b%) = 47.7 (SD 18.0), and normal sper-
matozoa (%) = 8.2 (SD 5.1). Thirty (22.3%) of the patients did not start their
IVF cycle at the time of analysis and there was 1 (0.8%) fertilization failure.
Of the ninety-three cycles that reached embryo transfer, 55% evolved in bio-
chemical, 45% in clinical, and 34% in ongoing pregnancy. We found no cor-
relation between OS and seminal parameters, fertilization rate, or pregnancy
outcomes. Additional regression analyses for pregnancy outcomes, adjusted
for day of transfer and number of embryos transferred, showed no effect of
OS level.

Limitations, reason for caution: This study was carried out in donation cycle
and using ICSI, thus the high quality of the female gamete and the fertilization
technique might have masked a partial functional damage to the sperm DNA.
Caution should be exerted when extending the results to older women and clas-
sical IVF cycles.

Wider implications of the findings: The lack of relationship between sperm
parameters and OS implies that prescribing antioxidant based on sperm charac-
teristics might not be effective; reproductive results in ART with young oocyte
and ICSI does not seem to be affected by OS levels in the ejaculate.

Study funding/competing interest(s): Funding by hospital/clinic(s).

Trial registration number: NA.

Keywords: oxidative stress, ICSI, oocyte donation, spermatozoa

0-173 Assessment of the impact of oxidative stress on frozen seminal
plasma in fertile and infertile men by examining the total antioxidant

capacity.

V. Rilcheva!, N. Ayvazova', D. Martinov', C. V. Ivanov?, E. Konova®

!Clinical Institute for Reproductive Medicine, Andrology, Pleven, Bulgaria
*nstitute of Biology and Immunology of Reproduction, Andrology, Sofia, Bulgaria
3Center for Reproductive Health, Medical University, Pleven, Bulgaria

Study question: To explore the impact of oxidative stress on frozen semi-
nal plasma in fertile and infertile men by examining the total antioxidant
capacity

Summary answer: Total antioxidant capacity of the seminal plasma as mea-
sured by the luminometric assay is a reliable and simple test for the diagnosis
and management of male infertility

What is known already: The most common cause of male infertility is defec-
tive spermatozoal function. It may result from testicular pathologies, genetic
disorders, and exposure to drugs, toxins, or irradiations, or because of oxida-
tive stress damage. The mechanism of action for loss of sperm function may
be because of elevated levels of reactive oxygen species [ROS] beyond the
available total antioxidant capacity in the semen. Low level of seminal total
antioxidant capacity [TAC] has a key role in male infertility. Oxidative stress
causes damage to the spermatozoa, oocyte, and embryos. Several reports re-
late low seminal plasma TAC levels to male infertility, as well as in embryo
culture media from the oocytes, cumulus cell mass, and spermatozoa used for
insemination in conventional IVF. The potential cellular sources of TAC in an
intracytoplasmic sperm injection setting are the spermatozoa and the injected
oocytes

Study design, size, duration: Seminal plasma from proven fertile men [z = 50]
and infertile patients [n = 50] were examined for TAC level, semen paremeters
as morphology, motility and concentration, and DNA integrity test.
Participants/materials, setting, methods: Infertile patients from male infertil-
ity clinic of various diagnoses and fertile mens

Interventions: Seminal plasma TAC measurement by luminometric assay
using the TAC assay kit, semen analysis parameters, DNA integrity test

Main results and the role of chance: Fertile men showed higher TAC values
[median and SD]: 1201 uM [SD =+ 548]; compared with the infertile patients:
831 uM [SD =+ 343]. The result from sperm morphology of fertile patients
showed mean percentage of 4.8% [SD + 1.68] and the percentage in infertile
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group of 2.68% [SD + 1.68]. The same group of samples, analyzed for DNA
damage showed mean of DFI 10.38% [SD + 5.17%] for fertile men and mean
of DFI 17.22% [SD =+ 7.22%] for infertile men

Limitations, reason for caution: No limitations

Wider implications of the findings: An oxidative stress test may accurately
discriminate between fertile and infertile men and identify those with a clini-
cal diagnosis of male-factor infertility who are likely to initiate a pregnancy if
they are followed over a period of time. In addition, such a test can help select
subgroups of patients with infertility in which oxidative stress is a significant
factor, and those who may benefit from antioxidant supplementation. To assess
seminal oxidants is concerning the inclusion of oxidative stress analysis as part
of the routine diagnostic workup of an infertile male.

Study funding/competing interest(s): Funding by University(ies) — Scientific
research project [no.3 -2013] of Medical University-Pleven.

Trial registration number: NA.

Keywords: ART, Semen, TAC

0-174 Fertilix, a novel antioxidant formulation designed to treat male
infertility emanating from sperm oxidative DNA damage: Promising
preclinical evidence from mouse models.

P. Gharagozlool, J.R. Drevet?, A. Gutierrez-Adan’, A. Moazamian|,

A. Kocer?, A. Calle®, E. Pericuesta®, J.R. Aitken*

'CellOxess LLC, Medicinal Chemistry, Princeton, U.S.A.

2UMRG6293-INSERM University of Clermont-Ferrand, GReD Lab CNRS,
Clermont-Ferrand, France

3INIA University of Madrid, Animal Reproduction, Madrid, Spain

4The University of Newcastle, University Drive Callaghan, NSW 2308,
Australia

Study question: Does Fertilix, a novel antioxidant formulation designed for
the male reproductive tract, reduce Sperm DNA Damage (SDD) and increase
pregnancy rates in mouse models of sperm oxidative stress (SOS)?

Summary answer: Oral administration of Fertilix for a period of 2 weeks sig-
nificantly reduces SDD in Glutathione Peroxidase 5 (GPX-5) knockout mice
and restores pregnancy rates almost back to normal levels in mice subjected to
Scrotal Heat Shock (SHS).

What is known already: Animal and human studies document the adverse
effect of SDD on fertilization rate, embryo quality, miscarriage rates and the
transfer of de novo sporadic mutations to the offspring. Semen samples of
infertile men are known to be deficient in several key antioxidants relative to
fertile counterparts. Antioxidants alone, or in combination, have consistently
demonstrated a measure of efficacy against sperm oxidative stress or DNA
damage in numerous human clinical trials.

Study design, size, duration: Fertilix efficacy was evaluated in two, well-es-
tablished mouse models of SOS, SHS and GPX-5 knockout mice, each with
n =12, by independent laboratories. Mice were provided Fertilix in their drink-
ing water for 2-4 weeks and compared with control groups for SDD and preg-
nancy rates.

Participants/materials, setting, methods: In SHS model, each male’s fertility
was tested by partnering with 3 females for 5 days. The percentage of pregnant
females, number of vaginal plugs, resorptions per litter, and litter size were re-
corded. Sperm DNA oxidative damage was evaluated by immunocytochemical
detection of 8-OHdG residues in GPX-5 KO mice.

Main results and the role of chance: 8-Hydroxy-deoxy Guanosine (8-
OHdQG) is a biomarker of DNA oxidation. The average background levels of
8-OHdG in WT mice is around 30%. This level doubles up to about 60% in
transgenic mice deficient in the antioxidant enzyme GPX-5. Our results in-
dicate that a 2 week pretreatment of GPX-5 KO mice with Fertilix provides
complete protection of sperm DNA against oxidation. In mouse models
of SHS, only 35% (19/54) female mice got pregnant resulting in 169 fe-
tuses. This is in contrast to the Fertilix pretreated group where 74% (42/57)
female mice got pregnant resulting in 427 fetuses. The role of chance in
obtaining supporting results for the efficacy of Fertilix in both models is
minimal.

Limitations, reason for caution: It was not possible to ensure that every mouse
took 100% of the product for the treatment period.
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Wider implications of the findings: The present situation is gravely con-
cerning as clinical studies confirm moderate to severe SDD in about 60% of
all men visiting IVF centers and about 80% of men diagnosed with idiopathic
male infertility. These results, if confirmed in humans, will impact clinical
fertility practice. Antioxidant supplementation will be an adjuvant therapy
prior to undertaking ART procedures to improve fertilization rates, maintain
a healthy pregnancy, and reduce de novo sporadic mutations being passed
onto children.

Study funding/competing interest(s): Funding by University(ies) — The
study was funded by the University of Clermont-Ferrand and the University
of Madrid. The corresponding author, A.M., is an employee of CellOxess
LLC, which has a commercial interest in the detection and resolution of oxi-
dative stress. The author, P.G., is the Managing Director of CellOxess LLC,
which has a commercial interest in the detection and resolution of oxidative
stress.

Trial registration number: Not applicable. The local ethics committee
authorized this study.

Keywords: DNA Damage, Male Infertility, Oxidative Stress, Antioxidant,
Nutraceutical

0-175 The influence of paternal age on reproductive outcome in Assisted
Reproductive Techniques

A. M. Meijerink', L. Ramos', K. Fleischer!, J. A. Veltman?, J. Hendriks?,
D. D. M. Braat'

'Radboudumec, Gynaecology & Obstetrics, Nijmegen, The Netherlands
*Radboudumc, Genetics, Nijmegen, The Netherlands

3Radboudumc, Health Evidence, Nijmegen, The Netherlands

Study question: Does advanced paternal age affect reproductive outcome in
assisted reproductive techniques (ART)?

Summary answer: No significant influence of paternal age on ongoing preg-
nancy rate (OPR) in ART was found in this study.

‘What is known already: The effect of delayed male parenthood has not been
of much social or biological interest, as it has been noted that the risks are neg-
ligible compared to the maternal effect. Little is known about the influence of
paternal age on the reproductive outcome after ART.

Study design, size, duration: We performed a retrospective cohort study. A total
of 7051 first ART cycles between 2001 and 2013 were evaluated with regard to:
age of men and women at the time of ovum pick up, in vitro fertilization (IVF) or
intracytoplasmic sperm injection (ICSI), embryo quality and pregnancy results.
Participants/materials, setting, methods: Age effects on OPR were analyzed,
using 3 age classes for males and females, based on odds ratios estimated by
logistic regression. First, we analyzed the effect of paternal age on OPR by
controlling for maternal age. In a second model we used interaction terms for
paternal and maternal age.

Main results and the role of chance: When maternal/paternal interaction
was not taken into account, we did not found a significant paternal age effect.
After including interaction terms we did found significant age effect in cou-
ples with: males <35 and females 35-40 (OR 0.53 C10.39—-0.73); males 3545
and females 35-40 years (OR 0.69 CI 0.60-0.79); males >45 and females
35-40 (OR 0.75 CI 0.56-0.99); males 35-45 and females >40 (OR 0.40
CI 0.28-0.56); and males >45 and females >40 (OR 0.36 CI 0.21-0.62).
Regardless female age, no evident decline in odds ratios was seen towards a
decrease in OPR in ageing men. In subgroups analysis, based on treatment
or number of embryos transferred, similar results were found. No paternal
age effect was found in biochemical pregnancy rate and embryo quality as
well.

Limitations, reason for caution: The study is limited by the lack of informa-
tion on live births and other factors as indication for treatment, and time to
treatment. OPR was therefore chosen as major outcome.

Wider implications of the findings: No significant influence of paternal age
on OPR in ART was found in this study. As increased paternal age is associ-
ated with disturbance of spermatogenesis, increased DNA damage in sperm and
late development effects such neurological disturbances, we should consider
the possible increase in de novo mutations or epigenetic alterations affecting
the offspring.
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Study funding/competing interest(s): Funding by hospital/clinic(s) — Radboud
university medical center.

Trial registration number: None.

Keywords: paternal age, ART, pregnancy rate

0-176 Predictive capacity of sperm DNA damage tests: A systematic
review and meta-analysis

M. Cissen!, I. Scholten?, S. Mansell?, S. Repping?, J. P. de Bruin', B. W. Mol*,
B. C. Opmeer®, M. van Wely?

lJeroen Bosch Ziekenhuis, Obstetrics and Gynaecology, ‘s — Hertogenbosch,
The Netherlands

*Academic Medical Center, Center for Reproductive Medicine, Amsterdam,
The Netherlands

3Medical Research Institute, Ninewells Hospital and Medical School, Dundee,
United Kingdom

4The Robinson Institute/School of Paediatrics and Reproductive Health,
University of Adelaide, Adelaide, Australia

SAcademic Medical Center, Clinical Research Unit, Amsterdam, The Netherlands

Study question: Can sperm DNA damage test predict success of assisted re-
productive techniques?

Summary answer: Currently used methods to test DNA damage seem to have
limited capacity to predict pregnancy rates achieved with the use of assisted
reproductive techniques.

What is known already: In men with poor semen quality, sperm DNA damage
has been associated with reduced fertilization rates, embryo quality and preg-
nancy rates, and higher rates of spontaneous miscarriage. The tests used to de-
tect sperm DNA damage are mainly the Terminal deoxynucleotidyl transferase
dUTP nick end labelling (TUNEL) assay, the Sperm Chromatin Structure Assay
(SCSA), the Single Cell Gel Electrophoresis (Comet) assay, the Chromomycin
A3 (CMA3) staining and the sperm chromatin dispersion (SCD) test.

Study design, size, duration: Systematic review and meta-analysis. The elec-
tronic databases Pubmed and Embase were searched from inception to Decem-
ber 2014, the search will be updated to April 2015 for the ESHRE congress.
Studies that allowed comparison of results of sperm DNA integrity tests to
pregnancy outcomes were included in couples.

Participants/materials, setting, methods: Quality assessment was performed
with the QUADAS 2 checklist. Summary Receiver Operating Characteristic
(sROC) curves were estimated to assess the accuracy of sperm DNA damage
in the prediction of pregnancy. In case SROC analysis was not feasible, meta-
analysis was done to evaluate whether mean (SD) values for the tests differed
between pregnant and non-pregnant women. Analyses were stratified for IUI, IVF
and ICSIL.

Main results and the role of chance: Out of 504 non-duplicate studies, 31
were included in the meta-analysis. Eight studies reported on the TUNEL assay,
11 studies reported on the SCSA, five studies reported on the Comet assay, six
studies reported on the CMA3 staining and four studies reported on the SCD
test. The estimated SROC curve indicated a modest discriminatory capacity of
the COMET assay and absence of discriminatory capacity of the TUNEL assay
and SCSA in the prediction of pregnancy. For CMA3 and SCD, ROC curve
analysis was not feasible. Meta-analysis for the CMA3 and SCD tests did not
result in evidence of a difference in mean test result between pregnant and non-
pregnant women (weighted mean difference -4.26, 95% CI -9.21 to 0.70 and
-2.15, 95% CI -6.54 to 2.25, respectively).

Limitations, reason for caution: The studies included used different cut-off
points to determine whether the DNA was damaged or not and results were
limited by the number of available studies.

Wider implications of the findings: The currently used methods to test DNA
damage in sperm do not appear to be useful for the prediction of pregnancy
rates achieved with ART. In view of the increasing health care costs and to
prevent over-testing these DNA damage tests should not be used as part of the
standard pre-ART male assessment.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Aca-
demic Medical Center, Jeroen Bosch Hospital.

Trial registration number: NA.

Keywords: ART, pregnancy, DNA damage
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0-177 A novel preimplantation genetic diagnosis method for monogenic
diseases by targeted sequencing

J.Li", X. D. Zhang', Y. W. Xu?, S. J. Liu', Y. L. Huang', G. Vajta’, H. F. Zhen!,
X.T. Shen?, J. Wang?, Y. H. Zeng?, Y. T. Du?, C. Q. Zhou?

'BGI, Science& Technology, Shenzhen, China

2Sun Yat-sen University, The First Affiliated Hospital, Guangzhou, China
3BGI, Healthcare, Shenzhen, China

Study question: Current preimplantation genetic diagnosis (PGD) methods for
monogenic disease are either complex or expensive. To develop a simple, ac-
curate and cost-effective PGD method for monogenic disease, we explored the
applicability of targeted sequencing.

Summary answer: Our targeted sequencing based method is simple, accurate
and cost-effective for PGD of monogenic disease. Particularly, it may be used
for PGD by testing parents and embryos only.

‘What is known already: Current main PGD methods for monogenic disease
are multiple fluorescence PCR (MF-PCR) and karyomapping. PGD by MF-
PCR needs labor-intensive and time-consuming designing and optimizing for
patient or disease specific test development, which is complex. Karyomapping
has largely simplified PGD workflow. However, the costs of genome wide SNP
arrays is high, particularly when testing of many embryos is needed. Moreover,
both tests require analyzing parents together with child or other appropriate
family members, besides embryos.

Study design, size, duration: Our methodology was based on haplotype link-
age analysis and direct mutation detection. Disease causing genes together with
thousands of polymorphic SNPs flanking each of the genes were analyzed for
parents and their child. Data were generated by targeted sequencing with bar-
codes and analyzed by an in house-developed analysis pipeline.
Participants/materials, setting, methods: A family suffering from beta-thal-
assaemia major undergoing PGD was tested. Single blastomere WGA products
together with genomic DNA from parents and child were subjected to targeted
sequencing for PGD. Besides, a simulation analysis of PGD by testing parents
and embryos using the same data set was carried out.

Main results and the role of chance: Results were provided directly by the
integrated software analysis pipeline. An average of 380 informative SNPs
flanking both sides of each targeted gene were detected, with an average SNP
interval of 10.5 Kb. The haplotype linkage analysis and direct mutation detec-
tion results were consistent with those of the reference laboratory. All embryos
carried a HBB mutation.

Multiple DNA copy number variation (CNV) and recombination in targeted area
were detected and validated, which were not discovered by MF-PCR performed
by the reference laboratory. In addition, simulation analysis of PGD by testing
parents and embryos using the same data set in the study achieved accurate
detection results of disease causing mutation, DNA CNV and recombination.
Chance plays little role in process of obtaining our results.

Limitations, reason for caution: CNV caused by inheritance of two identical
haplotypes from one of the parents could not be detected by the method without
quantitative analysis. Besides, for PGD by testing parents and embryos, the
disease causing mutation should be possible to be detected directly and multiple
embryos are available.

Wider implications of the findings: We describe here a simple, accurate and
cost-effective method for PGD of monogenic disease that can be used by test-
ing only parents and embryos. It may provide benefit to many patients requiring
PGD for monogenic disease.

Study funding/competing interest(s): Funding by national/international
organization(s) — This study was funded by Shenzhen Birth Defect Screening
Project Lab (JZF No. [2011] 861), Guangdong Natural Science Funding (No.
$2012010009176) and Key project of Science and information technology of Guang-
zhou (N0.201300000097 ). The authors have no competing interests to declare.
Trial registration number: NA.
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tion detection

0-178 Types of abnormal embryos in inversion cases

A. Suhotliv', T. Escudero', L. Ribustello', P. Colls', M. Konstantinidis?,
S. Munne?®

'Reprogenetics, aCGH Team, Livingston New Jersey, U.S.A.
*Reprogenetics, Research, Livingston New Jersey, U.S.A.
3Reprogenetics, CEO, Livingston New Jersey, U.S.A.

Study question: Does the outcome of inversion cases differ from translocation
cases?

Summary answer: Our study shows differences in the proportion of abnor-
mal embryos from inversion cases compared to those from translocation cases.
These differences may point to a heightened interchromosomal effect (ICE) in
inversion cases.

What is known already: Structural abnormalities are a cause of infertility as
the segregation of the affected chromosomes has a greater chance of producing
unbalanced gametes and affected offspring. Structural abnormalities may affect
the segregation of other chromosomes not involved with the abnormality itself,
also known as ICE. Most of the studied structural abnormalities are transloca-
tions. The scarcity of inversion makes its study more difficult, and as a result
most of the publications are directed to single individual cases.

Study design, size, duration: This is a retrospective study involving 26 in-
version carrier cycles with 127 embryos and 78 reciprocal translocation car-
rier cycles with 559 embryos. This study extended from cases tested between
6/5/2011 and 4/7/2014.

Participants/materials, setting, methods: Cycles from 47 centers across the
USA and Canada. Embryos that underwent blastomere or blastocyst biopsies
analyzed by aCGH.

Main results and the role of chance: a. 25.2% of embryos from inversion
cases were normal or balanced compared to 17.9% of embryos from transloca-
tion cases, though not statistically different.

b. 29.9% of embryos from inversion cases are unbalanced compared to 57.4%
of embryos from translocation cases (p < 0.001).

c. 33.1% of embryos from inversion cases were aneuploid for chromo-
somes not related to the inversion. 13.1% of embryos from translocation
cases were aneuploid for chromosomes not involved with the translocation
(p <0.001).

d. The inversion group was split in subgroups by maternal age: under 35 and 35
or over. Both groups didn’t show statistical differences.

e. In the inversion Group 71.1% of unbalanced embryos also carry another ab-
normality whereas in the translocation group this proportion it is only 51.1%
(» <0.001).

Limitations, reason for caution: Expanding the inversion group may show a
statistical difference for the proportion of normal or balanced between inversion
and translocation carriers.

It will allow us to compare further differences between the meiotic behavior of
inversion and translocation cases

Wider implications of the findings: Maternal age may not be the only factor
for the increase in aneuploidy of the inversion group because age subgroups had
no differences. Therefore, ICE could be the other contributing factor.

The high proportion of aneuploid embryos and the lower proportion of un-
balanced embryos may indicate Comprehensive Chromosome Screening as a
better strategy in dealing with inversion cases as opposed to FISH technique
focusing only on the affected chromosome.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — NA.

Trial registration number: NA.

Keywords: inversion, PGD, aCGH, meiosis, embryos

0-179 High cumulative success rate and excellent safety profile after
trophectoderm biopsy, blastocyst vitrification and single thawed blastocyst
transfer. A new era in PGD for inherited disorders

T. El-Toukhy', M. Khalil', M. Adel, P. Renwick', C. Mackie Ogilvie?,
Y. Khalaf!
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'Guy s Hospital Great Maze Pond, Assisted Conception Unit 11th floor,
London, United Kingdom
*Guy s Hospital Great Maze Pond, Genetics, London, United Kingdom

Study question: What is the cumulative ongoing pregnancy rate after troph-
ectoderm biopsy, blastocyst vitrification and single thawed blastocyst transfer
for PGD?

Summary answer: This approach has a high cumulative success rate and has
the potential to eliminate OHSS and multiple pregnancy

What is known already: PGD has traditionally been performed on cleavage-
stage embryos followed by fresh embryo transfer. The limitations include short
analysis time, risk of OHSS and high multiple pregnancy rate in order to maxi-
mize the pregnancy rate after fresh transfer

Study design, size, duration: This is a prospective observational study of 161
consecutive couples who underwent PGD from October 2013 to August 2014
Participants/materials, setting, methods: A cohort of 161 couples who were
carriers of either monogenic diseases (n = 127) or chromosomal rearrange-
ments (n = 34) underwent oocyte retrieval after controlled ovarian stimulation
employing a GnRH antagonist protocol and GnRH agonist administration for
final oocyte maturation. Trophectoderm biopsy was performed on day 5 or 6
blastocysts, followed by blastocyst vitrification and single thawed blastocyst
transfer in a natural or programmed cycle. DNA analysis was performed by
whole genome amplification followed by PGH for monogenic diseases or array
CGH for chromosomal rearrangements. Only one retrieval cycle per couple
during the study period was included

Main results and the role of chance: In total, 546 blastocysts were biopsied
and vitrified, of which 534 (98%) were diagnosed. Of the 161 couples, 132
(82%) had blastocysts suitable for biopsy; 16 had no unaffected embryos and
118 (73%) had genetically suitable vitrified blastocysts for transfer. Those 118
couples underwent 154 single thawed blastocyst transfers, resulting in 85 preg-
nancies (53% per retrieval cycle and 55% per transfer) with an implantation
rate of 48%. The survival rate of vitrified blastocysts after thawing was 93%
(154/166). The cumulative live birth/ongoing pregnancy rate per retrieval cycle
was 40% (41% for monogenic diseases and 39% for chromosomal rearrange-
ments, P = 0.80). There were no cases of OHSS and only 1 monozygotic twin
pregnancy (1.1% per pregnancy) in this cohort

Limitations, reason for caution: This is a single centre cohort study of PGD
patients. Implementation of this PGD approach requires advanced biopsy and
vitrification techniques, which may not be widely available

Wider implications of the findings: This approach to PGD has high cumula-
tive success rate and excellent safety profile, and has the potential to eliminate
OHSS and multiple pregnancy. It allows flexibility in cycle programming and
efficient scheduling of genetic testing

Study funding/competing interest(s): Funding by hospital/clinic(s) — Guy’s
and St. Thomas’ Hospital NHS Foundation Trust.

Trial registration number: NA.

Keywords: PGD, Trophectoderm biopsy, vitrification

0-180 Carrier screening: an analysis of observed carrier rates among a
European population from an expanded panel

S. Yarnall', N. Kumar!, S. Rodriguez', S. Bristow', A. Bisignano?,
J. Horcajadas®

'Recombine, Product, New York N.Y., U.S.A.

2Recombine, CEO, New York N.Y., U.S.A.

3Recombine-EU, CSO, Sevilla, Spain

Study question: Based upon observed carrier rates among patients of self-
reported European ancestry tested with an expanded genetic carrier screen-
ing panel, which autosomal recessive genetic diseases beyond Cystic Fibrosis,
but with similar severity and frequency, may be appropriate for broad carrier
screening among European patients?

Summary answer: Our analysis has identified several high-impact diseases
with high carrier rates (greater than 1/100) which may be appropriate for
screening; we also found that some diseases have higher carrier frequencies in
our population than reported in the literature for patients of European ancestry,
and may therefore be under-reported.

What is known already: Within the United States, professional societies pro-
vide carrier screening guidelines for a select few recessive genetic diseases based
on ancestral background. Technological advancements in genomics now allow
carrier screening to be performed for over 200 pan-ethnic genetic diseases in a

20z 1Mdy g1 uo1senb Aq £6G/+9/11/1 |ddns/og/a01e/daiwny/woo dno-olwapeose//:sdiy woly papeojumoq



ABSTRACTS OF THE 315" ANNUAL MEETING OF ESHRE | LISBON, PORTUGAL - 14 to 17 June, 2015

cost-effective and high-throughput manner. Carrier rates may be an impactful
way to determine appropriate incorporation of diseases into such expanded pan-
els, particularly for areas in which guidelines are not currently in place.

Study design, size, duration: Our retrospective analysis examined genotype
data from an expanded carrier screening panel run on over 4000 patients over
the past two years. Patients were referred for carrier screening by reproductive
endocrinologists, obstetricians, and genetic counselors. Documented informed
consent was obtained to use genotype information in a de-identified manner.
Participants/materials, setting, methods: The [llumina Infinium HD Custom
Genotyping platform was used to identify 1,679 mutations associated with 213
autosomal recessive and X-linked genetic diseases. Carrier rates for each dis-
ease were calculated for the general population and by ethnic group and then
compared with the literature. Diseases were also analyzed for severity.

Main results and the role of chance: American professional medical societies
recommend screening for diseases with an impact on quality of life and high car-
rier frequency, e.g., Cystic Fibrosis. Our results identified several diseases with
high carrier rates among patients of European ancestry and a significant effect on
quality of life, but which are not currently screened for broadly. Identified diseas-
es include but are not limited to syndromes such as Smith-Lemli-Opitz (observed
rate of 1/47). Such diseases may be appropriate for screening in a European pop-
ulation to allow for the greatest reduction of reproductive risk. We also identified
diseases with higher carrier rates among European patients than reported in the
literature, such as Bardet-Biedel syndrome (1/168 vs. 1/376), highlighting the
importance of continual carrier rate observation and comparison.

Limitations, reason for caution: Our study is limited by the self-reported nature
of patients” ancestral backgrounds. It is possible that patients may be unaware of,
or not identify with, their genetic ethnicity. However, this limitation highlights the
importance of pan-ethnic carrier screening to accurately diagnose carrier states.
Wider implications of the findings: Our data identified several high-impact
genetic diseases with carrier rates higher than 1/100. These results suggest that
carrier states of such diseases may be under-diagnosed and indicate that the
lack of broadly implemented screening programs within Europe may need to
be re-evaluated. Proper observation and calculation of carrier rates, along with
services such as genetic counseling, will be crucial to the effectiveness of car-
rier screening among all populations.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Recombine.

Trial registration number: NA.

Keywords: genetics, genetic testing, carrier screening

0-181 Mammalian Fertility Decoded: Over 3000 genetic loci implicated
in female fertility potential.

D. E. Parfitt', A. Conover', T. Hu-Seliger!, B. Burnett', S. T. Globus',
P. Yurttas Beim!
'Celmatix Inc, Research & Development, New York, NY, U.S.A.

Study question: The primary objective of this study was to compile and col-
late data implicating genes in female fertility, including where possible, data
demonstrating how particular genes contribute to mechanisms of female repro-
ductive physiology.

Summary answer: We have collated data for 3,000 genetic loci implicating
them in mechanisms of female fertility in animal models, humans, or both. Our
growing dataset includes cross-referenced details of gene expression in female
reproductive tissues, biochemical data, phenotypes of genetic deletion/muta-
tion, and meta- and bioinformatics analyses that collectively characterize the
role of each loci in female fertility.

What is known already: Association studies in humans and targeted experi-
ments in animal models have linked particular genes and genetic mutations to
various aspects of reproduction and fertility. As the polygenic nature of infertility
becomes clearer, our understanding of how different genetic elements collectively
contribute to female reproductive biology becomes crucial. This is only possible
with a fully comprehensive, cross-sectional understanding of the different levels
of data describing the molecular mechanisms of female reproductive physiology.
Study design, size, duration: We collected and cross-referenced human- and
animal model- specific expression data, phenotypic and genotypic data for
more than 5,000 genetic loci.

Participants/materials, setting, methods: Data were iteratively cross-refer-
enced and analyzed using meta-analyses and bioinformatics tools to demon-
strate roles in particular reproductive processes.

Main results and the role of chance: Our developing understanding of the genetic
regions involved in fertility currently encompasses 3,047 loci. Inclusion is based
on: (1) Expression in reproductive tissues in humans and/or animal models; (2)
Association with infertility or reproductive mechanisms in humans; (3) Infertility
phenotypes in animal models and/or; (4) Meta- and bioinformatics analyses inte-
grating data from 1 to 3. To systematize this dataset with respect to gene function,
genetic loci were grouped according to their inferred and/or reported function(s)
in reproductive physiology. For example, 318 genes are linked to mechanisms of
oogenesis, while 320 genes are involved in endocrinological processes. Particular
genes from both of these sets are among the 566 genes linked to mechanisms pla-
centation. Thus, our big data approaches facilitate the identification of non-obvious
associations among different genetic loci and a variety of fertility-related processes.
Limitations, reason for caution: Data relating particular genes and variants to
reproduction in mammalian models or humans may have yet to be identified.
Wider implications of the findings: By using a big data approach to compre-
hensively classify genetic loci according to their role in mechanisms of repro-
duction and female fertility, our growing dataset helps to clarify how particular
genes and genetic variants functionally contribute to the pathophysiology of
infertility disorders. By highlighting genetic loci for which relatively little ex-
isting information links them mechanistically to human infertility, we provide
a route for hypothesis driven translational research that could lead to clinically
actionable molecular targets.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Celmatix Inc.

Trial registration number: NA.

Keywords: Female infertility, Genetics, Reproduction, Gene network
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0-182  The usefulness of intrauterine hCG administration prior to
blastocyst transfer in IVF-patients >38 years.

B. Wirleitner', M. Schuff', P. Vanderzwalmen?, A. Stecher', L. Hradeck?,

T. Kohoutek?, N. H. Zech!

IVF-Centers Prof. Zech, Bregenz, Austria

*Centre Hospitalier Inter Régional Edith Cavell (CHIREC), Braine-1’Alleud,
Belgium

3[VF-Centers Prof. Zech, Pilsen, Czech Republic

Study question: Implantation rates decline with female age. Besides an in-
creasing incidence of aneuploid embryos, alterations in implantation promoting
factors such as human chorionic gonadotropin (hCG) are considered to con-
tribute to IVF failure. Therefore, we evaluated whether intrauterine injection of
hCG improves embryo implantation in women of advanced age.

Summary answer: We found that intrauterine infusion of 500 IU hCG prior
to blastocyst transfer does not have a sustained effect on implantation-; preg-
nancy-; miscarriage- or birth rates in women at advanced age.

What is known already: Embryo-secreted hCG is crucially involved in the im-
plantation process, including the modulation of endometrial receptivity and the
attachment and invasion of the embryo into the decidualized uterus. Previous
studies postulate a supportive effect of intrauterine hCG infusion on embryo
implantation. Serum concentrations of hCG in early pregnancy in women at ad-
vanced age were shown to be reduced, probably due to functional impairment of
trophoblast cells. Thus, hCG application might be helpful for older IVF-patients.
Study design, size, duration: This clinical trial was designed as a random-
ized patient-blinded single-center study. We included 480 stimulation cycles
of women between 38 and 43 years with fresh embryo transfer (ET) on day 5.
Primary outcome was pregnancy rate (PR), clinical pregnancy rate (cPR), mis-
carriage rate (MR) and delivery rate (DR).

Participants/materials, setting, methods: For controlled ovarian hyperstimu-
lation (COH) the GnRHa long protocol was applied. Fertilized oocytes (IMSI)
were cultured in single-step medium. Only IVF-cycles with fresh ET on day 5
were included. Just prior to transfer, patients received intrauterine injection of
hCG (500 IU) or culture medium (control). Clinical outcome was compared.
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Main results and the role of chance: Mean age of patients was 40.4 years
(control) and 40.3 years (hCG group). Mean duration and stimulation dose
(HMG) were 11.8 days and 3276 IU (control) and 11.8 days and 3230 IU (hCG
group). No statistically significant differences were found in cause and type of
infertility, endometrium build-up, as well as the number of retrieved oocytes per
ovarian pick-up and the number and quality of transferred blastocysts. In the
control group PR was 41.6%; cPR 36.9% and DR 30.2%; MR was 6.7%. In pa-
tients receiving hCG prior ET a PR 0f 44.0%; cPR 33.7%; DR 26.7% and a MR
of 7.1% were found. No statistically significant differences in clinical outcome
between hCG administration and control group were observed.

Limitations, reason for caution: This study does not encompass frozen trans-
fers or transfer of cleavage stage embryos. For COH only the GnRH agonist
(long) protocol was used. Thus, these findings might be only applicable for
fresh blastocyst transfers and not for hormonal stimulation using the GnRH
agonist protocol.

Wider implications of the findings: The detailed molecular mechanisms of
hCG signalling are still not fully understood. Controversial reports underline
that simple intrauterine administration might be insufficient to create a receptive
endometrium. There might be molecular differences between embryo-secreted
hCG vs. administered hCG. This trial indicates that the applied intrauterine in-
jected hCG has no benefit for [IVF-patients at advanced age undergoing blasto-
cyst transfer in a fresh cycle.

Study funding/competing interest(s): Funding by hospital/clinic(s) — This
study was not externally funded.

Trial registration number: CRT:355.

Keywords: Intrauterine hCG application, implantation, blastocyst quality,
pregnancy rate, advanced maternal age

0-183 The optimal dose of medroxyprogesterone acetate (MPA) to
prevent premature LH surge during controlled ovarian hyperstimulation
in normal ovulatory women.

J. Dong!, Q. Chen!, A. Ai', R. Cai', Y. Fu!, Y. Wang!, H. Tian', Q. Hong',

Q. Lyv!, Y. Kuang'

'Shanghai Ninth People’s Hospital Shanghai Jiaotong University School of
Medicine, Department of Assisted Reproduction, Shanghai, China

Study question: Which is the optimal dose of MPA during progestin-primed
ovarian stimulation (PPOS) to prevent premature LH surge in normal ovulatory
women?

Summary answer: MPA might be an effective oral alternative for the preven-
tion of premature LH surge in woman undergoing controlled ovarian hyperstim-
ulation (COH). 10 mg/d of MPA might be more effective to prevent premature
LH surge than 4 mg/d MPA in woman undergoing COH.

What is known already: Premature LH surge is a major cause for cycle can-
cellation during COH. High levels of progesterone, such as during the luteal
phase, is known to block the estrogen-induced GnRH/LH surge in the ewe.
Our previous researches demonstrated consistent LH suppression in the luteal
phase, with no spontaneous LH surge. The follow-up of over 500 children born
from luteal-phase COH showed high progesterone status didn’t increase the risk
of congenital malformations compared with the short protocol.

Study design, size, duration: A prospective controlled study including 300
women undergoing ovarian stimulation for the treatment of infertility during
August to November in 2014 was conducted. All women were recruited con-
secutively and allocated to the 10 mg group or the 4 mg group.
Participants/materials, setting, methods: MPA 4 mg/d or 10 mg/d were co-
administered with hMG beginning on cycle day 2-3.Ovulation was induced
with hCG or co-triggered by hCG and GnRH agonist when dominant folli-
cles matured. Transvaginal ultrasound—guided oocyte retrieval was conducted
32-36 h later. Viable embryos were cryopreserved for later transfer in both
protocols.

Main results and the role of chance: The number of oocytes retrieved in
10 mg group was similar to those in 4 mg group (9.81 £ 6.26 vs. 9.61 + 5.94,
P >0.05). No differences were found in number of viable embryos, mature oo-
cyte rates, fertilization rates, cleavage rates and viable embryo rate per oocyte
retrieved between the two groups. No premature LH surge occurred in either
group. The rate of cycle cancellation in 10 mg group was significantly lower
than that in 4 mg group (4.7% (7/150) vs. 12.7% (19/150)). Logistic regression
analysis found that the cycle cancellation rate was negative correlated to daily
dose of MPA and positive correlated to patients’ age.
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Limitations, reason for caution: As a new regimen, a control group should be
contained besides the two study groups such as the short protocol.

Wider implications of the findings: PPOS using MPA has the advantages of an
oral administration route, easy access and more control over LH levels. It might
become a new non-down-regulation regimen for ovarian stimulation in combi-
nation with embryo cryopreservation. 10 mg/d of MPA could help to achieve
the best pregnancy outcome and reduce the probably adverse complications.
Study funding/competing interest(s): Funding by national/international
organization(s) — National Nature Science Foundation of China (grant numbers:
31071275), Natural Science Foundation of Shanghai (grant number: 14411964300).
Trial registration number: ChiCTR-ONRC-14005127.

Keywords: LH surge, medroxyprogesterone acetate, controlled ovarian
hyperstimulation

0-184 Effect of Dehydroepiandrosterone (DHEA) on ovine intra-
follicular response prior and after controlled ovarian stimulation

A. Narkwichean', K. Jayaprakasan?, W. E. Maalouf', C. Pincott-Allen!,
B. K. Campbell

"University of Nottingham, Division of Child Health Obstetrics and
Gynaecology, Nottingham, United Kingdom

*Royal Derby Hospital, Reproductive Medicine and Fertility Unit, Derby,
United Kingdom

Study question: Does in vivo DHEA supplementation affect intra-follicular
steroidogenesis and gonadotrophin receptor expression before and after ovarian
stimulation in sheep?

Summary answer: DHEA stimulated antral follicle number in pre-stimulated
ovaries (P < 0.01) but this effect was not associated with changes in either
ovarian steroidogenesis or gonadotrophin receptor mRNA expression. How-
ever, higher intrafollicular progesterone levels and lower gonadotrophin recep-
tor expression levels (P < 0.05) were observed in DHEA-treated animals after
ovarian stimulation.

What is known already: DHEA has been used worldwide to improve ovar-
ian response in women with diminished ovarian reserve undergoing IVF treat-
ment. DHEA stimulates primordial follicles initiation and preantral/early antral
follicular development in the gonadotrophin responsive stages by improving
granulosa cell proliferation and modulating local growth factors, e.g., AMH.
It is believed that DHEA increase ovarian susceptibility to FSH stimulation at
the later stage but there has not been an established evidence to support at the
follicular/molecular level.

Study design, size, duration: An animal experiment was conducted in 12 ma-
ture ewes which were equally divided into treatment and control group. In the
treatment group, all 6 animals received DHEA implants for a 12-week period.
One ovary was then removed to examine pre-stimulation effects of DHEA prior
to ovarian stimulation for 5 days.

Participants/materials, setting, methods: Ovarian stimulation utilized re-
combinant human FSH (thFSH, Gonal-F*) and GnRH-antagonist (Cetrotide®).
Animals were sacrificed after hCG injection to harvest the remaining ovary.
Follicles were dissected from both before and after-stimulation ovary for hor-
monal evaluation (fluid) and FSH/LH receptor mRNA expression (tissue).
Main results and the role of chance: DHEA treatment resulted in an increase
in the number of antral follicles in pre-stimulation ovaries (19 + 2 vs. 15 + 2;
P < 0.01). In pre-stimulation follicles, DHEA levels tended to be higher but
there was large variation among follicles (107 + 35 vs. 43 + 8 ng/ml; P = 0.84).
Levels of androstenedione, oestradiol, and progesterone showed no difference.
Likewise, utilising the real-time PCR, FSH/LH receptor mRNA expressions in
the follicular tissue were similar in both groups. After FSH stimulation, mean
follicular DHEA and progesterone concentrations were significantly higher in
the treatment group (76 + 28 vs. 23 + 7 ng/ml and 114 + 13 vs. 83 + 7 ng/
ml, P < 0.05). No significant difference in follicular oestradiol was observed.
However, there were approximately 40% and 30% reduction in both FSH and
LH receptor mRNA expressions in the treated follicular tissue compared to the
control (mean fold change 0.63, 95% CI 0.20-1.07 and 0.71, 95% CI 0.40-
1.01, respectively; P <0.05).

Limitations, reason for caution: Although sheep are a large mono-ovulatory
species, direct interpretation of experimental findings to humans should be
done so with caution, especially as experimental animals were of normal fertil-
ity. In addition, further studies to evaluate an impact of reduction in both FSH
and LH protein receptor expression are required.
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Wider implications of the findings: While evidence of using DHEA in clinical
setting is currently uncertain, this study shows that DHEA can enter ovarian fol-
licles and further modify the intrafollicular microenvironment. The detrimental
effect of DHEA on gonadotrophin receptor mRNA expression warrants con-
cern over quality of individual oocyte despite its positive influence on early
folliculogenesis.

Study funding/competing interest(s): Funding by University(ies) — University
of Nottingham

Trial registration number: NA.

Keywords: Dehydroepiandrosterone (DHEA), Controlled ovarian hyperstimu-
lation (COH), Ovarian folliculogenesis

0-185 Ovarian Hyperstimulation Syndrome, Pregnancy, Live Birth and
IVF Cycle Failure by Risk Category

P. Devroey', P. Humaidan?, K. Gordon?, D. Gates*, B. Stegmann’®

'Centre for Reproductive Medicine Universitair Ziekenhuis Brussel, Fertility,
Brussels, Belgium

2The Fertility Clinic, Fertility, Skive, Denmark

3Merck & Co. Inc., Women's Health, Kenilworth, U.S.A.

*“Merck & Co. Inc., Statistics, Kenilworth, U.S.A.

Study question: Among women undergoing ovarian stimulation with corifol-
litropin alfa (CFA) or recombinant follicle-stimulating hormone (rFSH) in a
gonadotropin-releasing hormone (GnRH) antagonist protocol, did rates of
ovarian hyperstimulation syndrome (OHSS), pregnancy, live births and in vitro
fertilization (IVF) cycle failure differ between groups stratified by risk category
for OHSS?

Summary answer: Rates of moderate or severe OHSS were significantly high-
er (P <0.001) among the high-risk group versus the non-high-risk group. Preg-
nancy and live birth rates were slightly higher among the high-risk group versus
the non-high-risk group. Rates of IVF cycle failure were similar in both groups.
‘What is known already: Prevention of OHSS, especially in high-risk popula-
tions, is a major goal in assisted reproductive technology. The use of a GnRH
agonist trigger is almost 100% effective in eliminating early-onset OHSS, but
may result in inferior pregnancy rates compared with hCG triggers with fresh
autologous transfers.

Study design, size, duration: Analyses of data from ENGAGE (1506 women,
aged 18-36 years) randomized controlled trial. Patients received 150 ug CFA
(n=756) or daily 200 IU rFSH (n = 750) from stimulation days 1-7, followed
by <200 IU/d rFSH until criteria for h(CG were met.

Participants/materials, setting, methods: Subjects were classified into high-
risk and non-high-risk groups based on a threshold number of follicles [19 or
more follicles of 11 mm or more in diameter on the day of hCG]). Rates of
moderate or severe (Grades II and III) OHSS, pregnancy, live births and IVF
cycle failure were compared between high-risk and non-high-risk groups and
treatments.

Main results and the role of chance: Of the 1506 subjects, 391 (26%) were
high-risk, 241 (31.9%) in the CFA group and 150 (20.0%) in the rFSH group.
Rates of moderate or severe OHSS were significantly higher (P <0.001) among
the high-risk (28/391 [7.2%]) versus the non-high-risk group (23/1115 [2.1%]);
the rate difference was consistent between treatments. Pregnancy and live birth
rates were slightly higher for the high-risk versus the non-high-risk groups,
respectively: 43.5% versus 38.1% (5.4% higher) for vital pregnancies, 42.2%
versus 37.3% (4.9% higher) for ongoing pregnancies, and 38.1% versus 33.9%
(4.2% higher) for live births; none of these differences achieved a descriptive
p-value below 0.067 (Cochran-Mantel-Haenszel [CMH] test, controlling for
treatment). Rates of IVF cycle failure were 63.2% for the high-risk group and
58.6% for the non-high-risk group (P =0.111, CMH test).

Limitations, reason for caution: This was a retrospective analysis of patients.
The women represent a subset of the normal patient population, as they were
participants in a large clinical trial with pre-specified inclusion /exclusion
criteria. Use of this cut-off threshold would not prevent all cases of OHSS as 23
cases occurred in the non-high-risk group.

Wider implications of the findings: Although pregnancy and live birth rates
were slightly higher in the high-risk group with more follicles at day of hCG,
the elevated rates of OHSS in this group may present an unfavorable benefit-
risk profile for these patients. Use of a GnRH agonist trigger for those with
>19 follicles 211 mm on the day of hCG would likely have avoided 28 cases
of OHSS.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Merck & Co., Inc., Kenilworth, NJ, USA.

Trial registration number: NCT00696800.

Keywords: agonist trigger, corifollitropin alfa, recombinant FSH, ovarian
hyperstimulation syndrome

SELECTED ORAL COMMUNICATIONS
SESSION 50: OOCYTE MARKERS AS PREDICTORS OF OUTCOME

Tuesday 16 June 2015 17:00-18:00

0-186 Do multiple IVF cycles increase the chance of having a euploid
embryo in females of advanced age?

K. Spath', S. Alfarawati', D. Babariya', A. Raberi', D. Wells!, E. Fragouli'
'Reprogenetics UK, Obstetrics and Gynaecology, Oxford, United Kingdom

Study question: What is the impact of female age on the incidence of aneuploi-
dy during preimplantation development? How does this affect the probability of
finding no euploid embryos after a cycle of preimplantation genetic screening
(PGS)? Can batching of embryos from multiple IVF cycles increase the likeli-
hood of identifying euploid embryos?

Summary answer: Increasing age adversely affects chromosome segregation.
As expected, the risk of having no euploid embryos depends on the number of
embryos suitable for biopsy and the aneuploidy rate. Patients batching embryos
from more than one cycle display a 2- to 3-fold reduction in the risk of having
no euploid embryos.

What is known already: Recent randomized controlled trials have shown
increased implantation and/or ongoing pregnancy rates following transfer of
euploid embryos after comprehensive chromosome screening. Importantly,
provided that a euploid embryo was identified for transfer, high pregnancy
rates were achieved regardless of maternal age. However, the likelihood of
producing a euploid embryo in a single cycle is reduced for some patients
due to elevated aneuploidy rates and/or an insufficient number of embryos
generated.

Study design, size, duration: The effect of female age on aneuploidy rates,
number of abnormalities generated, and the specific chromosomes affected
during preimplantation development, was assessed. Furthermore, the probabil-
ity of finding no euploid embryos for transfer in a single or multiple cycle(s)
was evaluated in relation to female age and number of embryos produced.
Participants/materials, setting, methods: Microarray-CGH was applied
to cells biopsied from 1780 cleavage-stage embryos and 1213 blastocysts
generated by 262 (age range: 20—46, average: 38.6) and 234 (age range: 28-45,
average: 38.2) couples, respectively. Twenty two couples having analysis at the
cleavage-stage and 12 with blastocyst testing underwent multiple (2-4) treat-
ment cycles.

Main results and the role of chance: In line with expectation, aneuploidy
was correlated with advancing age at both cleavage and blastocyst stages
(p=0.0006 and p <0.0001). Highly abnormal embryos (>3 errors) also became
significantly more common (p < 0.0001, p = 0.0035). Increasing aneuploidy
was associated with elevated risk of having no euploid embryos in a single cycle
at both embryonic stages (p = 0.0002, p = 0.0005). An increased likelihood of
having no euploid embryos was also apparent in younger females (20-32 years)
generating <3 cleavage-stage embryos. At the blastocyst-stage a euploid
embryo was always produced by women <32, but for patients >33 decreased
embryo count was associated with increased probability of having no euploid
embryos to transfer. Multiple cycle patients displayed a 3- and 2-fold increase
in the chance of having euploid embryos at the cleavage- and blastocyst-stage.
Limitations, reason for caution: In order to firmly establish a beneficial effect
of multiple treatment cycles on euploid embryo rates in females of different
age, results need to be verified in a larger population study, ideally as part of a
randomised trial.

Wider implications of the findings: Generation of an increased number of
embryos by combining multiple treatment cycles significantly improves the
chances of having a euploid embryo for transfer, even in women >41, an im-
portant fact given the rapidly declining fertility in this patient group. Younger
patients with a poor response to ovarian stimulation may also benefit from
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multi-cycle strategies. Another consideration is that batching of embryos may
lead to reduced PGS costs, since samples from multiple cycles are analysed
simultaneously.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Reprogenetics UK.

Trial registration number: NA.

Keywords: Preimplantation Genetic Screening, Multiple IVF Cycles, Euploid
Embryo Transfer

0-187 Cohorts of donated oocytes showing smooth endoplasmic
reticulum clusters produce clinical outcomes similar to normal cytoplasm
oocytes cohorts

1. Maldonado Rosas', J. Pedraza', L. Cedillo-Garcia', J. Macias',

L. Chiquillo', E. Rodriguez', M. Chirinos?, F. Camargo', J. Liebermann®
!nstituto Ingenes, Embriology, Mexico City, Mexico

nstituto Nacional de Ciencias Médicas y Nutricion “Salvador Zubirdn”,
Reproduction Biology, Mexico City, Mexico

3FCI Chicago/River North, Embriology Lab, Chicago ILL, U.S.A.

Study question: Should cohorts of donated oocytes containing at least one oo-
cyte with smooth endoplasmic reticulum clusters (SERC) be considered for
oocyte donation?

Summary answer: Cohorts of donated oocytes with at least one oocyte pre-
senting SERC may be safe to be used in oocyte donation programs.

What is known already: Several studies in the past reported that the presence
of SERC in autologous oocyte cohorts affects fertilization, embryo develop-
ment and pregnancy rates as well as neonatal data. However recent studies sug-
gest comparable clinical and neonatal outcomes when employing normal and
affected cohorts.

Study design, size, duration: A retrospective study was performed from Janu-
ary 2011 to September 2014 in a private IVF clinic that included 1092 oocytes
obtained from 82 donors divided in two groups according to the presence or
absence of at least one oocyte showing SERC. These were evaluated only in
terms of clinical outcomes.

Participants/materials, setting, methods: 95 embryo transfers were divided as
follows: Group A: 45 cycles with at least one SERC positive oocyte in the co-
hort; Group B: 50 cycles with SERC negative oocytes. Only cases with normal
sperm parameters (WHO 2010) were included. Chi square and Student’s t-test
were used for data analysis.

Main results and the role of chance: 131 of 3178 cycles of ICSI with donor
oocytes (4.0%) presented SERC in at least one oocyte; 13 out of 82 (15%)
presented SERC in their oocyte cohorts at least twice during the period of this
study, and 994/1092 (91%) oocytes were mature. No statistical significance
(P >0.05) was observed when comparing Group A vs. B regarding mean of re-
cipients (42.2 +2.2 vs. 42.5 £ 3.4) fertilization rate [353/492 (71%) vs. 368/502
(73%)], pregnancy rate [31/45 (69%) vs. 36/50 (72%)], Transferred blastocyst
(2.1£0.25 vs 2.0+ 0.18 ), Implantation ( 36.2 vs. 36.8%) and miscarriage rates
[12% vs 15%]. Likely, there was no statistical difference between the SERC+
vs. SERC- oocytes in terms of fertilization [70/99 (70%) vs. 368/502 (73%)],
cleavage [90/99 (91%) vs. 345/368 (93%)], and blastocyst formation [39/90
(43%) vs. 158/345 (45%)] rates.

Limitations, reason for caution: Taking into account that this retrospective
study did not analyze the neonatal outcomes and that fresh donor oocyte cohorts
have not been previously studied, the relevance of this findings must be taken
with caution, even though it has been suggested that SERC oocytes produce
healthy babies.

Wider implications of the findings: This study contributes to demonstrate
that cohorts of donated oocytes presenting at least one SERC+ oocyte avoid-
ing to transfer embryos derived from SERC+ oocytes may be safe to use in
IVF cycles without an impact in clinical outcomes. This study is consistent
with some previous reports suggesting the lack of impact of SERC+ oocyte
cohorts in success rates derived from autologous oocytes. More studies
should be performed to demonstrate the safety of SERC+ cohorts on neonatal
outcomes.

Study funding/competing interest(s): No financial support was received for
this study, and there are no potential conflicts of interest.

Trial registration number: NA.

Keywords: oocyte, SERc, ICSI
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0-188 Is oocyte meiotic spindle morphology associated with embryo
ploidy? A prospective cohort study

L. Tilia!, C. A. Venetis?, S. Kilani®, S. Cooke*, M. Chapman’

'IVF Australia, Embryologist-PGD, Sydney, NSW, Australia

tUniversity of New South Wales, School of Women's and Children’s Health,
Sydney, NSW, Australia

3IVF Australia, Laboratory Supervisor-Embryologist, Sydney, NSW, Australia
*IVF Australia, Scientific Director;, Sydney, NSW, Australia

Study question: Is there an association between oocyte meiotic spindle mor-
phology visualised by polarised light microscopy (PLM) at the time of Intra-
cytoplasmic sperm injection (ICSI) with the ploidy of the resulting embryo?
Summary answer: Oocyte spindle morphology is associated with the result-
ing embryo’s ploidy. Oocytes with normal spindle morphology are significantly
more likely to produce euploid embryos compared to oocytes with meiotic
spindles that are translucent or not-visible.

‘What is known already: Embryo ploidy contributes significantly to successful
reproduction. Aneuploid embryos fail to implant, lead to miscarriage or ge-
netically abnormal offspring. A significant proportion of aneuploidy is maternal
in origin, resulting from chromosome misalignment and errors in segregation.
Current embryo morphological markers are not reliable predictors of euploidy
or aneuploidy while pre-implantation genetic diagnosis (PGD) is an invasive
procedure. Hence there is a need for additional non-invasive methods that will
allow better prediction of embryo euploidy.

Study design, size, duration: PGD patients (n = 113 patients, 135 cycles, 745
embryos) of a private IVF clinic between June 2011 and July 2014 were in-
cluded prospectively. The oocyte meiotic spindles were assessed by PLM and
classified at the time of ICSI as normal, dysmorphic, translucent, telophase and
not-visible.

Participants/materials, setting, methods: All embryos with suitable devel-
opment were biopsied on Day 3 of culture following laser zona dissection.
Biopsied blastomeres were analysed by array CGH. Spindle morphology and
embryo ploidy association was evaluated by generalised estimating equation
analysis while accounting for non-independence of data.

Main results and the role of chance: The frequency of euploidy in embry-
os derived from oocytes with normal spindle morphology (30.4%) was sig-
nificantly higher than all other spindle classifications combined (18.4%) odds
ratio (OR): 1.93 [95% confidence interval (Cl): 1.33-2.79], translucent spindle
morphology (9.8%) OR: 0.24 (95% CI: 0.12-0.49) and not-visible spindle
morphology (13.5%) OR: 0.35 (95% CI: 0.19-0.64). There was no significant
difference between normal and dysmorphic spindle morphology (24.5%) OR
0.73 (95% CI: 0.49-1.08) while no telophase spindles resulted in euploid em-
bryos (n = 11). Assessment of spindle morphology was also found to be inde-
pendently associated with embryo euploidy after controlling for embryo quality
(OR: 1.85, 95% CI: 1.26-2.71), i.e., regardless of embryo quality, the chances
of a euploid embryo increased by 85% when spindle morphology was normal.
Limitations, reason for caution: The oocyte is not the only contributor to the
embryo’s ploidy. Paternally derived aneuploidy occurs less frequently but is
still a risk to the outcome of the embryo. Hence, assessment of oocyte spindle
morphology should be regarded as an additional useful tool for the non-invasive
identification of euploid embryos.

Wider implications of the findings: A non-invasive method that can aid in
the selection of euploid embryos has significant implications for patients. Vi-
sualisation of the meiotic spindle by PLM is an early marker that can impart
additional information regarding the genetic integrity of an oocyte and aid in
the selection of a euploid embryo for transfer, hence optimizing the chances of
a live birth of a chromosomally normal infant.

Study funding/competing interest(s): Funding by hospital/clinic(s) — IVF
Australia.

Trial registration number: None.

Keywords: spindle, polarised light microscopy, euploidy, preimplantation
genetic diagnosis, oocyte

0-189 Characterization of the localization of some key factors of the
spindle assembly checkpoint (SAC) during human oocyte’s nuclear
maturation

J. Lagirand-Cantaloube', C. Ciabrini', A. Ferrieres-Hoa?, S. Hamamah?,
A. Castro’, T. Lorca’, T. Anahory?
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*Hopital Arnaud de Villeneuve, Biologie de la reproduction, Montpellier
Cedex 05, France

SCRBM-CNRS UMR 5237-Université de Montpellier, Equipe “Contréle de
I’entrée et de la progression mitotique”, Montpellier Cedex 05, France

Study question: Are Bubl and BubR1, key known kinases involved in the
spindle assembly checkpoint functionality, correctly expressed and localized
during human oocyte meiosis?

Summary answer: Through this analysis, we show that Bubl and BubR1 pro-
teins are expressed and localized on the kinetochores of oocytes’s chromosomes
at the metaphase I stage. As anaphase I takes place they are delocalized from
these kinetochores. These observations suggest for the first time that SAC func-
tionality is preserved during human first meiotic division (meiosis I).

What is known already: The SAC is the major molecular mechanism involved
in accurate chromosome segregation in meiotic division and is being widely
studied in mouse models. Considering the fact that the majority of human an-
euploidies is due to errors arising during meiosis I in oocytes and increase with
female age, it is important to transpose at least a part of these studies to human
oocytes, what has not been done so far.

Study design, size, duration: One year study on immature oocytes from pa-
tients undergoing intra-cytoplasmic sperm injection (ICSI).
Participants/materials, setting, methods: Immature oocytes are collected
after ovarian stimulation and fixed a few hours after punction and cumulus cells
removal. Oocytes are then subjected to indirect immunofluorescence labelling
and observed under a confocal Leica SP5 microscope.

Main results and the role of chance: Immunofluorescence analysis showed
that Bubl and BubR1 proteins are nearly undetectable at the germinal vesicle
stage of oocyte’s maturation. After germinal vesicle breakdown, Bubl and
BubR1 proteins strongly localized to kinetochores. This strong staining is lost
as homologous chromosomes undergo segregation between the ooplasm and
the first polar body. These results are correlated with those obtained in mouse
models and strongly suggest that the SAC impairs precocious chromosome’s
separation and needs to be delocalized from kinetochores in order to allow the
ending of the first meiotic division to take place in human oocytes.
Limitations, reason for caution: Very few human oocytes are available for
research. This first study needs to be confirmed by more oocytes’ staining.
Wider implications of the findings: These initial results will allow us to go
further in understanding the molecular mechanisms that regulate the SAC in
human meiosis. Further functional experiments may shed new light on the oc-
currence of women aneuploidy.

Study funding/competing interest(s): Funding by hospital/clinic(s) — CHU
Arnaud de Villeneuve, Montpellier.

Trial registration number: None.

Keywords: Spindle Assembly Checkpoint, Human oocytes, Kinetochores,
Aneuploidy
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0-190 Online sperm donation: a survey of men seeking to donate sperm
via a connection website

T. Freeman', V. Jadva', E. Tranfield?, S. Golombok!

"University of Cambridge, Centre for Family Research, Cambridge, United
Kingdom

Pride Angel, www.prideangel.com, Liverpool, United Kingdom

Study question: What are the demographic characteristics, motivations, expec-
tations and preferences regarding information sharing and contact with recipi-
ent families of men who choose to donate their sperm via a connection website?
Summary answer: These men had diverse demographic characteristics and
a variety of reasons for using the website (e.g., access to a greater range of
recipients than at clinics; ability to choose, and communicate directly with,

recipients); approximately one third favoured anonymous donation, the large
majority of whom were heterosexual.

What is known already: Although substantially more sperm donors are reg-
istered on connection websites than with clinics, there has been very little re-
search on this population. A common concern is that men may have financial or
sexual motivations for using these websites. Studies of clinic donors highlight
both altruistic and financial motivations for donating and find most prefer ano-
nymity, although willingness to be identifiable may vary demographically; e.g.,
identity-release donation is associated with a rise in older, married donors.
Study design, size, duration: An online survey was completed by 398 men reg-
istered as sperm donors with Pride Angel, a UK-based website that facilitates
contact between donors and recipients of sperm. All members of Pride Angel
were invited to participate via an email invitation and the survey was live for
7 weeks.

Participants/materials, setting, methods: The survey comprised multiple
choice and open-ended questions to obtain data on participants’ demographic
characteristics and motivations, expectations and experiences of online sperm
donation, including preferences regarding contact with recipients and offspring.
Data were analysed to examine differences according to participants’ sexual
orientation, marital and parental status, and age.

Main results and the role of chance: Most participants (77.4%) were hetero-
sexual, 10.1% were gay, 8.8% were bisexual; ages ranged 18-69 years (mean
37.1, SD 9.6). Approximately half had a partner (46.5%) and children (51.8%);
significantly more gay/bisexual men were partnered and/or childless than het-
erosexual men. Participants reported various reasons for using the website, in-
cluding greater choice and communication with recipients than at clinics. The
majority expressed altruistic reasons for donating. A greater proportion of gay/
bisexual men desired open-identity donation (p < 0.005) and contact with re-
cipients and offspring (p < 0.005) than heterosexual men; there were no signifi-
cant differences by participants’ age, marital or parental status. Seventy (17.6%)
participants’ donations had produced =1 successful pregnancy; of these, a mi-
nority (28.1%) were in contact with the child, comprising significantly more
gay/bisexual than heterosexual men (p = 0.001).

Limitations, reason for caution: Although this study presents data from the
largest sample of online sperm donors to date, a key limitation is that members
of only one website participated. The findings may not be representative of all
potential sperm donors using connection websites.

Wider implications of the findings: Since the removal of donor anonymity
in many countries, concerns have arisen about the sharp increase in ‘private’
donors and falling numbers of clinic donors. This is the first in-depth study of
donors who connect with recipients on the internet, including several who have
successfully donated. The findings indicate that this is a diverse group and that
sexual orientation may play a greater role in men’s preferences regarding dona-
tion than marital and parental status.

Study funding/competing interest(s): Funding by national/interna-
tional organization(s) — This study was supported by the Wellcome Trust
[097857/Z/11/Z]. Erika Tranfield is Director and Co-Founder of Pride Angel
and assisted with recruitment for this study.

Trial registration number: NA.

Keywords: sperm donor, connection website, internet, anonymous and open-
identity donation, sexual orientation

0-191 Psychosocial counselling in donor sperm treatment: exploring
parents’ expectations

P A. L. Kop', M. Visser!, T. Gerrits?, F. van der Veen®, M. H. Mochtar?
'Academic Medical Centre, Centre for Reproductive Medicine, Amsterdam,
The Netherlands

2Faculty of Social and Behavioral Sciences, Sociology and Anthropology,
Amsterdam, The Netherlands

*Academical Medical Centre, Centre for Reproductive Medicine, Amsterdam,
The Netherlands

Study question: In donor sperm treatment (DST), what are parents’ expecta-
tions on psychosocial counselling, especially concerning the decision making
process towards disclosure to their child.

Summary answer: All 24 parents had the intention to disclose donor concep-
tion to their child before they received psychosocial counselling. They felt that
counselling had no influence on their decision making on disclosure, but they
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were concerned about when and how to disclose and lacked professional and
trustful advice on this.

What is known already: Psychosocial counselling is recommended before
DST for coming to terms with issues such as psychosocial implications of
donor conception and decision-making on disclosure. Parents” expectations on
counselling and whether their needs are met is unknown.

Study design, size, duration: A qualitative study was performed from July
2012 until August 2013 with 24 Dutch parents, who had conceived children
after DST between 2000 and 2012.

Participants/materials, setting, methods: Semi-structured in-depth inter-
views were held with heterosexual and lesbian couples and single mothers. The
interviews were fully transcribed and analysed using the constant comparative
method of grounded theory.

Main results and the role of chance: Psychosocial counselling before DST
had not influenced parents’ decision-making to disclose. The intention to dis-
close donor conception to their child was already a matter of fact before psy-
chosocial counselling. In retrospect they lacked professional advice on when
and how to disclose and how to handle future donor contact. Reading and hear-
ing about trustful experiences on disclosure of other parents was considered
important. Another important finding was that when psychosocial screening
for DST was combined with psychosocial guiding and support in the same
counselling session, parents felt very vulnerable and reluctant to address cer-
tain issues.

Limitations, reason for caution: Only parents who already disclosed DST to
their children or intended to disclose volunteered for the study. This selection
bias is a limitation of this study, and may be due to the sensitive nature of sperm
donation.

Wider implications of the findings: The period of availability of psychosocial
support and advice for parents of a donor child should be extended and be espe-
cially available after childbirth for guiding parents on when and how to disclose
and how to handle future contact of their child with the donor.

Study funding/competing interest(s): Funding by hospital/clinic(s) —
Academical medical centre, Amsterdam

Trial registration number: None.

Keywords: donor sperm treatment, counselling, disclosure, parents, donor
offspring

0-192 Tailored expectant management in couples with unexplained
infertility does not negatively influence patients’ experiences with care

W. L. D. M. Nelen!, E. A. M. Kersten!, M. Goddijn?, N. M. van den Boogaard®,
J. P. de Bruin*, J. M. van Weert’, G. J. J. M. Muijsers®, J. Gianotten’,

M. M. van Rumste®, W. K. Kuchenbecker®, D. Boks'’, J. H. Vollebergh'!,

D. D. M. Braat!, B. W. J. Mol'2, R. P. G. M. Hermens"?

'Radboudumec, Obstetrics and Gynaecology, Nijmegen, The Netherlands
*Academic Medical Centre, Obstetrics and Gynaecology, Amsterdam,

The Netherlands

VU University, Obstetrics and Gynaecology, Amsterdam, The Netherlands
4Jeroen Bosch Ziekenhuis, Obstetrics and Gynaecology, Den Bosch,

The Netherlands

SMedisch Centrum Alkmaar, Obstetrics and Gynaecology, Alkmaar,

The Netherlands

®Ziekenhuis Rivierenland, Obstetrics and Gynaecology, Tiel, The Netherlands
"Kennemer Gasthuis, Obstetrics and Gynaecology, Haarlem, The Netherlands
8Catharina Ziekenhuis, Obstetrics and Gynaecology, Eindhoven,

The Netherlands

°Isala Klinieken, Obstetrics and Gynaecology, Zwolle, The Netherlands
Spaarne Ziekenhuis, Obstetrics and Gynaecology, Hoofddorp,

The Netherlands

"Bernhoven, Obstetrics and Gynaecology, Uden, The Netherlands
2University of Adelaide, The Robinson Institute School of Paediatrics and
Reproductive Health, Adelaide, Australia

BRadboudumc, Scientific institute of Quality and Healthcare, Nijmegen,

The Netherlands

Study question: How does a tailored expectant management of 6—12 months
(TEM) in couples with unexplained infertility and a good prognosis affect their
experiences with fertility care compared to couples who are exposed to over-
treatment, i.e., start treatment within 6 months after fertility-workup?
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Summary answer: Adhering to TEM of at least 6 months in couples with un-
explained infertility does not negatively influence their experience with care
compared to couples who started treatment too soon.

What is known already: In couples with unexplained infertility and a good
prognosis of natural conception (>30%) within one year, expectant manage-
ment of 6-12 months, is equally effective as an immediate start of medically
assisted reproduction. Therefore, TEM is recommended by various national
clinical guidelines. However, implementation of TEM is still poor because
of several barriers on both patient and professional level. Moreover, how
adherence to TEM actually affects the couples’ experiences with care is
unknown.

Study design, size, duration: This cross-sectional study is nested within a
large cluster randomized trial, which assessed methods to improve guideline
adherence to TEM. A survey with written questionnaires was performed among
all infertile couples who participated in a cluster randomised trial of guideline
adherence on TEM in 25 Dutch clinics.

Participants/materials, setting, methods: Couples eligible for TEM after fer-
tility work-up were included. We used questionnaires to collect data on couples’
experiences with care (patient-centeredness of care and patients’ trust in their
physician) and on determinants for their experiences. Multilevel regression
analyses were performed to investigate associations between adherence to TEM
and care experiences.

Main results and the role of chance: Out of the 544 couples that were ap-
proached, 384 couples responded (response rate 71%). Couples who adhered
to TEM scored equally on patient-centeredness of care (PCQ-Infertility, scale
0-3) as couples with overtreatment (2.28 vs. 2.29, OR 1.00; 95% CI 0.92—1.08).
The couples’ trust in their physician (Wake Forest Trust Scale, scale 0-5) was
not significantly different between couples who adhered to TEM and couples
with overtreatment (4.1 vs. 4.9, OR 2.17; 95% CI 0.5-9.2). Determinants that
positively influenced patient-centeredness of care were; the fulfilment of the
childwish, a higher fertility related quality of life (FertiQol score), attention for
TEM during the first visit to the clinic, and education on psychological conse-
quences of medically assisted reproduction. We did not find any determinants
for the patients’ trust in their physician.

Limitations, reason for caution: Since the questionnaires were collected ret-
rospectively, recall bias might have occurred. For some participants the time
between their first visit to the clinic and completing the questionnaire was 1.5
year. However, we expect the effect of the recall bias to be equal between cou-
ples with overtreatment and couples that adhered to TEM.

Wider implications of the findings: Our results underline that TEM does not
lead to less patient-centeredness of care or patients’ trust in their physician.
However, physicians should be aware of patients’ mental health status (e.g.,
FertiQol score) and a good education and counseling on the consequences of
fertility treatments. Therefore, more research on improving counseling couples
for TEM should be encouraged and educational tools should be developed to
help professionals and patients.

Study funding/competing interest(s): Funding by national/international
organization(s) — Netherlands Organisation for Health Research and Develop-
ment (ZonMW).

Trial registration number: www.trialregister.nl. NTR3405.

Keywords: Unexplained infertility, Expectant management, Patient-
centredness, Guideline adherence, Education and counseling

0-193 Tailored education improves fertility knowledge and awareness: a
randomized controlled trial

D. Garcia!, R. Vassena?, O. Coll?, A. Rodriguez?, V. Vernaeve?
'Fundacié Privada EUGIN, Barcelona, Spain
Clinica EUGIN, Barcelona, Spain

Study question: Which educational methods improve the most fertility knowl-
edge and awareness in women attending a fertility center to donate oocytes?
Summary answer: The delivery of tailored oral information related to fer-
tility significantly increased women’s knowledge score (+2.4) compared to
non-tailored information (+1.29) or no information (+0.46) (» = 0.003), as
measured in a 10-point self-rating questionnaire (SRQ) completed just before
and 1-8 months after the intervention.

What is known already: Fertility knowledge and awareness are insufficient
in reproductive-aged women. Awareness is mainly lacking in reproductive
life span, risk factors for infertility, and limitations of assisted reproduction
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treatments. Consequently, this could lead to involuntary permanent childless-
ness. In contrast, it is known that relatively simple educational interventions
can be used to increase knowledge and to promote reproductive health, but,
no head to head intervention has been tested so far in the context of a fertil-
ity center.

Study design, size, duration: RCT with two parallel blind educational inter-
ventions versus control, powered to detect a difference >2 points after the inter-
vention. A SRQ was administered at first consultation, before the intervention,
and again at oocyte pick-up (1-8 months later). From 201 enrolled women and
after eligibility evaluation, 85 completed the donation cycle.
Participants/materials, setting, methods: Participants were candidates for oo-
cyte donation who were on average 25.3 years old (SD 4.7), 30.8% university
educated, and 64.1% without children. There were 3 study arms: 31 tailored
oral intervention (T = brochure plus review of wrong answers to the question-
naire), 31 untailored intervention (U = brochure only), and 24 control (C = no
intervention).

Main results and the role of chance: Fertility knowledge score at baseline
was poor (mean score = 3.7/10). After the intervention, the score remained
low for U (4.9/10) and C (4.6/10), while significantly increased for T (6.37/10)
(p = 0.003). We observed that the score after the intervention was positively
correlated to the study group (p < 0.001), the pre-test score (p = 0.012), and the
woman’s age (p = 0.004), but not to the educational level (p = 0.76) or having
children (p = 0.12). Tailored information related to woman’s most fertile age
and infertility risk factors were the most efficient, with 80% (p = 0.027) and
79% (p = 0.004) of correct answers after the T intervention. We found a higher
proportion of women with children in T (7' = 44%, U = 27%, C = 37%), how-
ever it does not seem to affect fertility knowledge at either pre-test (p = 0.70)
or post-test (p = 0.12).

Limitations, reason for caution: The target population was women between
18 and 35 years old, so caution should be exerted when generalizing the results
to younger or older women and men from the general population, as informa-
tion needs might be different and alternative communication channels might
need to be identified.

Wider implications of the findings: This study highlights the value of provid-
ing tailored oral information about fertility lifespan and infertility risks factors
to reproductive age women, regardless of education level and parity. Further
studies are needed to evaluate the long-term effect of educational interventions
and if there is an effect on family planning (advancement of planned age for
bearing the first and last children).

Study funding/competing interest(s): Funding by hospital/clinic(s).

Trial registration number: Study registered in Clinicaltrials.gov, but NCT not
yet assigned.

Keywords: fertility knowledge, patient education, age-related infertility
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0-194 H3K4me3-dependent epigenetic memory regulates
transcriptional reactivation in the oocyte

P. Navarro-Costa', P. Prudéncio', J. D. Becker?, R. G. Martinho!
Faculty of Medicine University of Algarve., Department of Biomedical
Sciences and Medicine, Faro, Portugal

2IGC — Gulbenkian Institute of Sciences, Gene Expression Unit, Oeiras,
Portugal

Study question: How does the oocyte regulate its transcriptional activity in
light of its prolonged meiotic arrest?

Summary answer: A histone methylation-mediated epigenetic memory pro-
gramed by the demethylase KDMS is required for the correct temporal reactiva-
tion of the oocyte’s transcriptional activity.

‘What is known already: During oogenesis oocytes transit from stages of tran-
scriptional activity to those of transcriptional quiescence, and such transitions
are believed to be essential for proper gamete formation. Although the tem-
poral regulation of these transitions has been well documented across diverse

organisms, the molecular mechanisms underlying these processes remain large-
ly unknown.

Study design, size, duration: Basic research using the Drosophila melanogas-
ter (fruit fly) model organism. The Drosophila ortholog of the human KDMS5
gene family (hereafter referred to as dKDMS5) was down-regulated specifically
in the female germline by in vivo RNAI (knockdown efficiency: 97%). Outputs
were compared to that of a mock RNAI.

Participants/materials, setting, methods: Transcriptional activity in the oo-
cyte was temporally measured by an ex vivo ovary incorporation assay (Click-iT
assay). Oocyte chromatin structure was analyzed and quantified by confocal mi-
croscopy after staining for DNA and H3K4me3. dKDMS localization was ana-
lyzed by substituting the endogenous gene by a HA-tagged genomic construct.
Main results and the role of chance: Germline-specific dKDMS5 knockdown
results in severely reduced female fertility. Oocytes display precocious transcrip-
tional reactivation and an equally precocious chromatin remodeling, leading to
the premature acquisition of an open chromatin configuration. Both effects are a
possible consequence of the significant up-regulation of H3K4me3 levels in the
ovary, particularly in the meiotically-arrested oocyte. Increased H3K4me3 levels
seem to solely impact the transcriptional status of the oocyte, as no evidence for
either the activation of the DNA damage checkpoint or meiotic maturation defects
were recorded. dKDMS is evicted from the oocyte’s chromatin by early oogen-
esis, indicating that the transcription defects recorded approximately 24 h later are
the possible consequence of a H3K4me3-based epigenetic memory mechanism.
Limitations, reason for caution: The functional consequences of the reported
transcriptional deregulation need to be fully elucidated.

Wider implications of the findings: Our results provide novel insight into the
epigenetic mechanisms employed by the oocyte to regulate its transcriptional
activity during the prolonged meiotic arrest. Given the significant evolution-
ary conservation of both dKDMS5 and H3K4me3, it is likely that the in pre-
ovulatory oocytes of our species the transition from a transcriptionally active
to an inactive state is under equivalent epigenetic control. The deregulation of
this process can therefore be an underlying cause of infertility in patients with
low oocyte quality.

Study funding/competing interest(s): Funding by national/international
organization(s) — Partly funded by Fundagao para a Ciéncia e a Tecnologia.
Trial registration number: NA.

Keywords: meiosis, histone methylation, oocyte, transcription

0-195 Histone H4 lysine 12 (H4K12) acetylation state as epigenetic
marker of quality of oocytes from in vitro maturation (IVM)

M. Heiligentag', T. Trapphoff', S. Kalhori', C. Drechsler', I. Betzendahl',
U. Eichenlaub-Ritter!
"University of Bielefeld, Gene Technology and Microbiology, Bielefeld, Germany

Study question: Can H4K12acetylation state be used as oocyte quality marker
to improve IVM?

Summary answer: H4K12acetylation was low in in vivo ovulated (IVO) mouse
metaphase-II oocytes and high in IVM denuded oocytes (DOs). Cumulus-
enclosed (COC) and stimulated physiological oocyte maturation (SPOM) de-
creased acetylation. Most normal status was achieved after 3D-follicle culture.
Therefore H4K 12acetylation appears to be a marker of oocyte quality, useful
to improve IVM.

What is known already: The activity of histone deacetylases (HDACs /sir-
tuins) is relevant for epigenetic remodeling of chromatin during maturation.
While H4K 12 is hyperacetylated in mature GV oocytes and hypoacetylated at
the metaphase-1I (MII) state, it becomes reacetylated in zygotes and preim-
plantation embryos. The level of H4K 12 acetylation is increased in oocytes of
older female mice, after postovulatory aging and in diabetic mice. Increased
H4K12acetylation is linked to age-related aneuploidy in human oocytes.
Study design, size, duration: Denuded or cumulus-enclosed murine MF1 GV
oocytes underwent IVM for 16 h or SPOM for 21 h. Preantral follicles from
C57/Bl6xCBA/Ca-mice were cultured for 13d or 10d under adherent (2D) or
non-attachment (3D) conditions. H4K12acetylation pattern was analyzed in
IVO and IVM MII oocytes by semiquantitative immunofluorescence.
Participants/materials, setting, methods: MII oocytes from IVO and IVM from
COCs + SPOM, COCs from SPOM + dbcAMP (dibutyryl-cAMP), SPOM = car-
benoxolone, and from 2D and 3D follicle culture were fixed after zona removal
and stained by specific antibody to H4K12ac. Image analysis was by Image]
software comparing ratiometric mean values between IVO and IVM oocytes.
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Main results and the role of chance: The highest H4K12acetylation state was
recorded in the DO group followed by decreasing signal intensity in the SPOM
groups, and was similarly decreased in 2D follicle culture. dbcAMP did not lead
to a further reduction in acetylation of H4K12 in SPOM. MII oocytes from 3D
follicle culture had very low acetylation signal, most similar to the signal inten-
sity found in IVO MII oocytes. Since oocytes from SPOM, 2D and especially
3D follicle culture had lowest acetylation levels and most closely resembled the
IVO group, and studies by other groups have shown improved oocyte quality in
these IVM conditions, H4K 12acetylation appears to be a promising marker of
oocyte quality and might be helpful to improve IVM conditions.

Limitations, reason for caution: H4K12acetylation is just one of the multiple
posttranslational modifications accompanying oocyte maturation. Further stud-
ies are required to assess histone deacetylase activities and compare different
histone patterns and developmental potential of MII oocytes from IVM to con-
firm that H4K12acetylation can serve as marker for oocyte quality in mouse
and other species.

Wider implications of the findings: Stage specific alterations in chromatin
conformation and gene expression characterize oocyte growth, maturation and
have impact on developmental potential. Although we have no information on
the relevance of H4K 12acetylation for the developmental competence, aberrant
acetylation patterns associated with aging and metabolic diseases imply that it
reflects the activities of HDACs and oocyte quality. Our studies suggest that
it can be used as marker to improve in vitro culture conditions, e.g., in ART.
Study funding/competing interest(s): Funding by national/international
organization(s) — Deutsche Forschungsgemeinschaft (DFG, FOR 1041).

Trial registration number: None.

Keywords: Epigenetic, [IVM, oocyte quality, histone acetylation

0-196 Altered expression of imprinted genes in cord blood but not
placenta from babies conceived via assisted reproductive technologies

R. Vincent', K. Louie', E. Chan Wong!, S. Ma!
"University of British Columbia, Obstetrics and Gynaecology, Vancouver, Canada

Study question: Do children conceived by the assisted reproductive techniques
of in vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI) have
altered DNA methylation at imprinted regions or alterations of imprinted gene
expression in placenta and/or cord blood samples compared to naturally con-
ceived (NC) controls?

Summary answer: Our findings indicate that the imprinted PLAGLI gene may
be susceptible to epimutations in the ART population as alterations in DNA
methylation and gene expression in cord blood samples from ART infants were
observed. Further, imprinted gene KCNQ10T! displayed altered expression in
cord blood from IVF pregnancies.

‘What is known already: Studies in both animal and human models have indicated
that ART is associated with increased rates of rare imprinting disorders and low
birth weight. Altered DNA methylation and gene expression of imprinted genes has
been found in ART infants; however results have been conflicting and inconclusive.
Aberrant expression of PLAGL/ has been linked to transient neonatal diabetes mel-
litus (TNDM), intrauterine growth restriction (IUGR) and numerous malignancies.
Study design, size, duration: Placental and umbilical cord samples from 271
infants were collected at birth for this prospective cohort study. Samples were
divided into three experimental groups based on conception mode: (A) in
vitro fertilization (IVF) (n = 105) (B) intracytoplasmic sperm injection (ICSI)
(n="79) and (C) naturally conveived (NC) controls (n = 87).
Participants/materials, setting, methods: DNA methylation at PLAGLI,
KvDMR1 and PEGI0 differentially methylated regions (DMRs) and LINE-1
repetitive element expression levels were analyzed by bisulfite pyrosequencing.
Quantative PCR (qPCR) was used in order to analyze imprinted gene expres-
sion levels in cord blood and placenta from ART and NC pregnancies.

Main results and the role of chance: We discovered a significant increase
in DNA methylation at the DMR of the tumor suppressor PLAGLI in cord
blood from IVF pregnancies (P = 0.0007) compared to NC controls, as well
as decreased levels of PLAGLI gene expression in cord blood from both ART
groups (IVF: P =0.0013; ICSI: P = 0.016). We also found significantly al-
tered gene expression levels of KCNQ1OT! (P = 0.0002) in IVF cord blood
despite a lack of changes in DNA methylation. No significant differences
were observed in DNA methylation or gene expression levels of analyzed
regions in placental chorionic villi of ART pregnancies compared to NC con-
trols (P > 0.05).
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Limitations, reason for caution: As underlying subfertility has been shown to
be associated with imprinting errors, it would be beneficial to control for fertil-
ity issues of the parents. However, in this study that clinical information was
not obtained. Furthermore, we could not rule out the possible effects of ART
techniques on aberrant imprinting.

Wider implications of the findings: These findings indicate that the imprinted
PLAGLI tumour suppressor gene may be susceptible to epimutations in the
ART population and could potentially lead to increased risk of imprinting disor-
ders, IUGR and cancer susceptibility. Imprinted gene expression may be altered
in ART pregnancies, despite a lack of change in DNA methylation.

Study funding/competing interest(s): Funding by national/international
organization(s) — None of the authors has any competing interests. This study
was funded by the Canadian Institute of Health Research (grant number MOP-
77549 to S.M.)

Trial registration number: NA.

Keywords: Epigenetics, DNA methylation, Gene expression, Genomic
Imprinting, ART pregnancies

0-197 Genome-wide epigenetic evaluation of cord blood from in
vitro-conceived babies

D. Gentilini', E. Rabellotti, L. Pagliardini®, E. Somigliana®, M. Zanirato?,
V. S. Vanni?, E. Papaleo®, A. M. Di Blasio', P. Vigano*

Ustituto Auxologico Italiano, Molecular Biology Laboratory, Milan, Italy
2IRCCS San Raffaele Scientific Institute, Obstetrics and Gynecology Unit,
Milan, Italy

3Fondazione IRCCS Ca’Granda Ospedale Maggiore Policlinico, Infertility
Unit, Milan, Italy

“IRCCS San Raffaele Scientific Institute, Division of Genetics and Cellular
Biology, Milan, Italy

Study question: Are there genome-wide epigenetic differences in cord blood
between babies conceived in-vitro and in-vivo?

Summary answer: No significant changes in DNA methylation profiles of cord
blood could be detected between in-vitro and in-vivo conceived babies, neither
in the number of epimutations nor in their genomic localization.

What is known already: An increased incidence of rare imprint-associated
disorders has been reported by epidemiological studies in babies born from
human assisted reproduction technologies (ART). However, evidence for an as-
sociation between ART and an altered DNA methylation status of the conceived
babies are insufficient and principally focused on imprinted genes without
taking into account the rest of the epigenome. No study with a genome-wide
approach has been published so far.

Study design, size, duration: This was a prospective observational study con-
ducted between December 2011 and July 2014. Women with a single pregnancy
were enrolled at the 20th gestational week. Babies conceived by Intracytoplas-
matic Sperm Injection (ICSI) (n = 18) were enrolled in the study as cases, while
babies from natural conceptions (n = 29) represented the control population.
Participants/materials, setting, methods: DNA extracted from cord blood
was bisulfite converted and the methylation status of more than 485.000 CpGs
was analyzed using the Illumina Infinium HumanMethylation450K BeadChip.
Methylation levels of each CpGs, global number of rare and stochastic epigen-
etic differences (epimutations) and their genomic localization were compared
between cases and controls.

Main results and the role of chance: Hierarchical clustering did not dem-
onstrate different methylation profiles in cord blood between cases and con-
trols. None of the 485.000 CpGs had a significantly altered methylation status
despite the 80% power to detect differences larger than 15%. Assuming that
ART effects could be stochastic, we developed a specific analysis aimed at
identifying subject-specific epigenetic alterations. No difference in the me-
dian number of epimutations was observed between cases and controls when
the analysis was conducted using, as reference to detect outliers, population
data from cord blood samples from an online database (n =44, 1153 vs.1553,
p > 0.05), peripheral blood samples from a general population (n =167, 1242
vs. 1486, p > 0.05) and our study population (640 vs. 656, p > 0.05). No lo-
calized epimutation enrichment (lesion) was found even in imprinted genes.
Limitations, reason for caution: This study does exclude the presence of dif-
ferences in methylation status smaller than 15%, but the biological relevance of
such differences is doubtful. Moreover, only ICSI babies were evaluated and dif-
ferences linked to other techniques, like cryopreservation, could not be excluded.
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Wider implications of the findings: This study demonstrates that the ovarian
stimulation, ICSI and the embryo culture are ‘epigenetically safe’, supporting
the idea that factors associated with the diagnosis of infertility itself might un-
derlie the causes of the imprinting disease enrichment in ART. The new devel-
oped analysis aimed at identifying rare and stochastic epigenetic differences
could also be implemented in the safety evaluation process of new drugs and
techniques potentially useful for ART procedures.

Study funding/competing interest(s): Funding by hospital/clinic(s) —
Fondazione IRCCS Ca’Granda, Ospedale Maggiore Policlinico, Milan, Italy,
IRCCS San Raffaele Scientific Institute, Milan, Italy, Istituto Auxologico
Italiano, Milan, Italy.

Trial registration number: NA.

Keywords: DNA methylation, imprinting, epigenetics, genome-wide, ICSI

SELECTED ORAL COMMUNICATIONS

SESSION 53: FROM OOCYTE TO CHILD HEALTH - IMPACT OF
TECHNOLOGY

Tuesday 16 June 2015 17:00-18:00

0-198 Understanding the impact of Assisted Reproductive Technologies
(ART) on embryo health, child health and disease and longevity in later life

H. L. Smith!, B. Minogue', A. Webber!, S. Sneddon', L. Shaw', S. J. Kimber!,
D. R. Brison’

'University of Manchester, Reproductive Medicine, Manchester, United Kingdom
*Central Manchester University Hospitals NHS Foundation Trust St. Mary's
Hospital, Reproductive Medicine, Manchester, United Kingdom

Study question: Can gene expression microarray data from different stages of
human embryo development be used to investigate the expression of metabolic
and epigenetic pathways contributing to embryo health? Such key pathways
are likely to be affected by ART factors such as maternal oocyte age, embryo
cryopreservation and prolonged embryo culture.

Summary answer: Several novel genetic and epigenetic regulatory pathways
have been identified as important in embryonic genome activation and blasto-
cyst formation. Expression of some of these are altered by ART factors. Further
analysis into interacting partners of the novel genes reveal unique developmen-
tal networks important for healthy blastocyst formation.

What is known already: Many studies have shown the relationship between
the maternal environment and offspring health, using animal models and epide-
miological data. Mouse embryos removed from a diabetic environment before
embryo replacement have an increased risk of developing obesity, diabetes and
metabolic syndrome in later life and other studies demonstrate the importance
of epigenetic DNA methylation stability during embryonic development. How-
ever few studies have attempted to clarify the link between the environment/
ART technology and human embryo and future offspring health.

Study design, size, duration: Gene expression microarray data and QPCR
analysis of amplified cDNAs from individual embryos and isolated blastomeres
from different stages of human embryo development (n = four x oocytes,
four x 4 cell, three x 8 cell, eight individual 8 cell blastomeres and ten x blas-
tocyst stage embryos).

Participants/materials, setting, methods: Embryos were donated by patients
undergoing IVF at St. Mary’s hospital, Manchester, UK. cDNA was amplified
via polyAPCR and analysed using the Affymetrix microarray HG U133 plus 2
chip, at the Paterson cancer Institute, Manchester. Arrays undergo rigorous AQM
analysis within R, statistical analysis within Partek, Cytoscape and Ingenuity.
Main results and the role of chance: We identified a large epigenetic gene list
which correlated with maternal age with two clear groups of gene expression
profiles emerging, in embryos from women aged 35 and under, versus those aged
>35. We detect a strong up-regulation of a selection of oxidative stress pathways
as the embryo remains in extended culture; in particular the NRF2 mediated oxi-
dative stress response. A more systems based network analysis resulted in the gen-
eration of novel embryonic developmental expression networks, network modules
and module/gene hierarchy and causal networks. Data mining revealed many in-
teresting genes, amongst them Zscan4, previously shown to restore developmen-
tal potency of mouse embryonic stem cells, identified as a key gene during EGA.

A network of transcription factors and the epigenetic regulatory genes GATA2,
TRIMS and DNMTS3L are significantly increased in the blastocyst and may rep-
resent important changes occurring during the period of in vitro culture in IVE.
Limitations, reason for caution: The number of samples per developmental
stage was restricted in order to focus on individual embryos. Embryos are inher-
ently different to one another, e.g., in genetic background and quality and there-
fore detailed analysis needs to be applied to identify trends in gene expression.
Wider implications of the findings: Understanding developmentally impor-
tant pathways which contribute to human embryo health is critical for our
understanding of potential risk factors to which human embryos are subject in
vitro. Assessing the perturbation of such genetic pathways in response to ART
is an essential part of a fully-informed risk assessment. This will ultimately lead
to increased understanding of long term health outcomes for ART children and
the consequent modification of risk factors will ultimately help to improve ART
conditions and avoid unwanted impacts.

Study funding/competing interest(s): Funding by national/international
organization(s) — This research is funded by the European Commission under
the FP7 Health programme, as part of the EpiHealth consortium (co-ordinator
Professor Andras Dinnyes).

Trial registration number: Embryos were donated with approval from Central
Manchester Ethics Committee and the Human Fertilisation and Embryology
Authority (HFEA licence R0026).

Keywords: Embryonic Genome Activation (EGA), Transcription Factors (TFs),
Array Quality Metrics (AQM), Assisted Reproductive Technologies (ART)

0-199 Elective frozen-thawed vs fresh transfer of euploid embryos
identified by comprehensive chromosome analysis using next generation
sequencing — interim analysis of a randomized controlled trial

S. Munné!, J. S. Hesla?, A. Kung?, E. Mounts*, B. Ata’, A. Coates®
'Reprogenetics, Genetics, Livingston New Jersey, U.S.A.

2Oregon Reproductive Medicine, Clinical, Portland, U.S.A.
3Reprogenetics, Genetics, Portland, U.S.A.

4Oregon Reproductive Medicine, Genetics, Portland, U.S.A.

SKoc University School of Medicine, OBGYN, Istanbul, Turkey
®Oregon Reproductive Medicine, Embryology, Portland, U.S.A.

Study question: Is the transfer of a frozen thawed blastocyst in an artificial
cycle associated with higher implantation and ongoing pregnancy rates than
fresh blastocyst transfer in a stimulated cycle?

Summary answer: Frozen thawed transfer (FET) of euploid blastocysts in an
artificial cycle seems to yield significantly higher implantation, clinical and
ongoing pregnancy rates than fresh transfer of euploid blastocysts in the stimu-
lated cycle.

What is known already: some data suggesting FET is associated with better
clinical outcome than fresh transfers. Endometrial receptivity is thought to be
disrupted by high estradiol levels during stimulation. However the quality of
evidence is low to moderate, and generalizability of the findings is question-
able. There’s a need for properly sized randomized controlled trials controlling
for other factors including embryo aneuploidy.

Study design, size, duration: Planned interim analysis of a randomized con-
trolled trial, including 76 women over one year of recruitment. The study is
halfway at the time of submission. We expect to have results from over 100
women by the time of conference.

Participants/materials, setting, methods: Women < 42 without poor ovarian
reserve or azospermic partner were randomized to fresh transfer or FET. As-
sisted hatching was on day 3, and trophoectoderm biopsy was done on day 5 or
6. Comprehensive chromosome screening was by next generation sequencing
(Ion Torrent PGM). Only euploid blastocysts were transferred.

Main results and the role of chance: Fresh and FET groups included 37 and
39 women, respectively. 15 women in the fresh group had no fresh transfer (13
had no euploid embryos, 2 other reasons). 31 women in the FET group were
available for analysis (8 awaiting FET presently). Five women in FET group
had no euploid embryos. Baseline and stimulation cycle parameters including
number of blastocysts transferred were similar. Ongoing pregnancy rates (OPR)
were 14/37 (38%) vs 20/31 (65%), in the fresh and FET groups, respectively
(p =0.03). Per protocol analysis revealed OPR of 14/22 (64%) vs 21/27 (78%),
in the fresh and FET groups, respectively (» = 0.23). Implantation rates were
67 vs 82%, difference was not statistically significant but was in favor of FET
(p=0.23).
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Limitations, reason for caution: The observed differences can change when
the trial is completed.

Wider implications of the findings: In this trial effect of fresh transfer on en-
dometrial receptivity is almost isolated as embryonic aneuploidy is eliminated
through CCS. If the difference in favor of FET is maintained, this finding can
change practice worldwide. FET with CCS can enable single embryo transfer
with excellent pregnancy rates.

Study funding/competing interest(s): Funding by hospital/clinic(s), Funding
by commercial/corporate company(ies) — Life, Technologies, Oregon Repro-
ductive Medicine, Reprogenetics.

Trial registration number: NCT02000349.

Keywords: IVF, PGS, fresh, frozen, NGS

0-200 A new strategy in selecting oocytes using cumulus cells analysis
of specific molecules of the apoptotic pathway, according to the ability to
reach blastocyst stage

G. Ruvolo!, M. C. Roccheri?, R. Chiarelli?, D. Matranga®, M. Manno*,

L. Bosco?

'Centro Di Biologia della Riproduzione, Centro di Biologia della
Riproduzione, Palermo, Italy

*Dipartimento di Scienze e Tecnologie Biologiche Chimiche e Farmaceutiche.
Universita degli Studi di Palermo Viale delle Scienze Ed.16 Palermo,
Dipartimento di Scienze e Tecnologie Biologiche Chimiche e Farmaceutiche.
Universita degli Studi di Palermo Viale delle Scienze Ed.16 Palermo,
Palermo, Italy

*Dipartimento di Scienze per la Promozione della Salute e Materno Infantile
“G.D’Alessandro” Via del Vespro PALERMO, Dipartimento di Scienze per la
Promozione della Salute e Materno Infantile “G.D Alessandro” Via del Vespro
PALERMO, Palermo, Italy

4Centro Di Biologia della Riproduzione Palermo, Centro Di Biologia della
Riproduzione Palermo, Palermo, Italy

Study question: The aim of the research was to investigate the apoptosis rate
of individual cumulus cell-oocyte complexes (COC), associated to the level of
p-Akt, to verify the difference between oocytes who produce embryos able to
reach the blastocyst stage compared with embryos arrested during the in vitro
culture.

Summary answer: It was demonstrated that DNA fragmentation in cumulus cells
was remarkably lower in patients who achieved a pregnancy after ICSI cycles,
related to the quality of oocytes and embryos. Akt pathway plays a critical role
in the regulation of cell survival, and most growth factors activate this pathway.
What is known already: Studies on oocyte maturation have shown the im-
portance of LH-induced activation of the epidermal growth factor (EGF)-like
growth factors. This can be a potential mechanism for transducing the LH sig-
nal to oocyte. It is known that LH is an anti apoptotic agent. It is unknown the
relationship between apoptosis and Akt in cumulus cell. Akt has been reported
to coexist in a multimolecular complex containing also ribosomal S6 kinase 1
and phosphoinositide-dependent kinase 1

Study design, size, duration: The study had the duration of 24 month. 53 pa-
tients were involved after informed consent. In this observational prospective
study, it has been measured the DNA fragmentation rate and the level of p-Akt
in cumulus cells of single cumulus—oocyte complex (COC) for each follicle
containing a mature oocyte

Participants/materials, setting, methods: Normo-responder patients have
been selected. DNA fragmentation rate in cumulus cells has been examined with
the use of a TUNEL assay in sifu. p-Akt has been examined by immunologi-
cal assay in situ. Statistic of molecule expression and DNA fragmentation was
tested through the repeated measures ANOVA test of log-transformed variables
Main results and the role of chance: Out of 255 MII oocytes, 197 were fertil-
ized and the derived embryos had the following evolution: 117 completed the
development to blastocyst (day 5 or 6) and were transferred, 57 were vitrified at
blastocyst stage and 23 were arrested during in vitro culture at different stages
of cleavage. We found a statistical difference between the DNA fragmentation
rate of cumulus cells between the arrested embryos compared to the transferred
and vitrified blastocysts (p = 0.004), confirming that cumulus apoptotic rate
of the cumulus cells could be considered as a marker of oocyte competence.
Likewise we found a statistical significance between oocytes resulting in trans-
ferred blastocyst and arrested embryos in the ratio p-AKT/TUNEL (p = 0.043);
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Therefore, the ratio p-AKT/TUNEL could be considered also a marker of oo-
cyte competence

Limitations, reason for caution: More studies are needed to confirm these
data and to determine the how these molecular pathways are involved on the
oocyte competence

Wider implications of the findings: We found that in the cumulus cells of
the oocytes able to produce blastocysts apoptosis is significantly lower and the
p-AKT/TUNEL ratio is higher than in cumulus cells of arrested embryos, in-
dicating that DNA fragmentation is lower when p-AKT is higher. Data seems
to demonstrate that DNA fragmentation rate and p-AKT value in cumulus cells
could be considered a molecular marker of oocyte competence, to evaluated as
a prognostic pattern of blastocyst formation

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Research awarded by “Grant for fertility innovation 2012”.
Trial registration number: The trial is an observational study and no registra-
tion is needed.

Keywords: blastocyst formation, p AKT, apoptosis, cleavage arrest

0-201 Storage time does not modify the gene expression profile of
cryopreserved human metaphase II oocytes

P. Scaruffi', P. Anserini', I. Casciano', L. Toccafondo', P. L. Venturini?,

S. Stigliani!

IRCCS AOU San Martino-IST, UOS Fisiopatologia della Riproduzione
Umana, Genova, Italy

Y[RCCS AOU San Martino-IST University of Genoa, UOS Fisiopatologia della
Riproduzione Umana Clinic of Obstetric and Gynecology, Genova, Italy

Study question: Does storage time impact on transcriptome of slowly frozen
cryopreserved human metaphase II (MII) oocytes?

Summary answer: For the first time, we demonstrate that the length of cryostorage
has no effect on the gene expression profile of human metaphase II oocytes.
What is known already: Oocyte cryopreservation is a largely-used technique
in IVF for storage of surplus oocytes, as well as for fertility preservation (i.e.,
women undergoing gonadotoxic therapies) and oocyte donation programs. Al-
though it is known that cryopreservation negatively impacts on oocyte physiol-
ogy and it is associated with decrease of transcripts, no experimental data about
the effect of storage time on the oocyte molecular profile are available to date.
Study design, size, duration: This study included 20 women undergoing IVF
treatment, <38 years aged, without any ovarian pathology. Surplus MII oocytes
were donated after written informed consent. A total of 21 non-cryopreserved
oocytes and 44 surviving slow-frozen/rapid-thawed oocytes (24 oocytes cryos-
tored for 3 years and 20 cryostored for 6 years) were analyzed.
Participants/materials, setting, methods: Pools of =10 oocytes for each group
were prepared. RNA was extracted by miRNeasy Micro Kit (Qiagen), analyzed
by RNA 6000 Pico kit on 2100 Bioanalyzer (Agilent), amplified by Ovation
Pico WTA System (Nugen), labeled and hybridized on 4x44K v2 microarrays
(Agilent). Analyses were performed by GeneSpring software.

Main results and the role of chance: Analysis of variance (ANOVA) showed
22 probe sets (corresponding to 19 genes) differently expressed between fresh
and cryopreserved oocytes (fold change >2, Benjamini-Hochberg false discov-
ery rate adjusted p-value <0.05). Specifically, 10 genes were down- and 9 were
up-regulated in cryopreserved oocytes respect to fresh oocytes. Gene Ontol-
ogy analysis by DAVID bioinformatics resource disclosed that genes that were
down-regulated in frozen oocytes mainly belong to ribosome function (i.e.,
MRPS31, RPLS5, RPL10, RPL23) and intracellular protein transport (YWHAG,
LRP2, AP1GI) pathways. Moreover, cryopreservation deregulates acetylation
through up-regulation of HNRNPULI, AP1GI, PYGO2 genes. Intriguingly,
comparison of gene expression profiles between surviving thawed oocytes after
3 and 6 years of storage in liquid nitrogen found no differently expressed genes.
Limitations, reason for caution: Ongoing experiments are aimed to validate
our data in a larger cohort of samples, i.e., analyzing additional pools of oocytes
for each group, including “older” frozen oocytes.

Wider implications of the findings: Our study demonstrates that specific tran-
script levels are altered by cryopreservation, in agreement with literature that
reported injuries of morphology, physiology and molecular integrity of oocytes
following freezing. No data about effect of long-term oocyte cryopreservation
are available. For the first time our data suggest that the length of storage does
not alter the gene expression profile of frozen oocytes. This finding is noteworthy
for safety issue of long-term oocyte banking, i.e., oncofertility, gamete donation.
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Study funding/competing interest(s): Funding by national/international
organization(s) — This study was supported by a grant of the Italian Institute of
Health (CCM 2012).

Trial registration number: NA.

Keywords: oocytes, cryopreservation, slow-freezing, microarrays
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0-202  Fertility-sparing surgery (FSS) in severe endometriosis and
adenomyosis: what is the gold standard approach?

S. Gordts', R. Campo', P. Puttemans!, S. Y. Gordts', 1. Segaert!,

M. Valkenburg'

'LIFE (Leuven Institute for Fertility and Embryology), Unit Reproductive
Medicine, Leuven, Belgium

Several data are reporting on a possible negative impact of endometriosis and
adenomyosis on reproductive performance, although a causal relation is not
proven. It is hypothesized that endometriosis as adenomyosis are both a pri-
mary disease of the uterus, constituting a single entity with variable phenotypi-
cally expression. The disease is characterized by the grow of endometrial like
tissue (glands and stroma) outside the uterine cavity. In his publication Larsen
et al. (Eur J obst. Gynecol, 2011) found that endometriosis was associated
with adenomyosis in 34% with an incidence of 42.8% in stage IV and with
a disorder of the junctional zone in 39.9%. As endometriosis is a pleiotropic
disease with increased inflammation and neoangiogenesis and with impact on
the endometrium and ovarian function, it is utopic to believe that surgery will
eradicate the disease. In the most optimal circumstances surgery will restore
the normal anatomical relations. The advantages of surgery of ovarian endome-
triosis have to be balanced very carefully in each individual patient against the
potential harm of damaging the ovarian reserve. This is upmost important as
the presence of ovarian endometriosis without any previous surgery has as such
already a negative impact upon the follicular reserve due to the smooth muscle
metaplasia and fibrosis with diminished ovarian blood flow in the surround-
ing ovarian tissue (Jun Jun Qui AOGS 2012, Kuroda M Obstet Gynecol 2012,
Kitajima Fertil Syeril 2011). Although the ESHRE guidelines recommend the
performance of a cystectomy in case of ovarian endometrioma, based upon
only one randomized controlled study, more data are now becoming available
mentioning a lower impact upon ovarian reserve by an ablative surgical proce-
dure. It can be questioned if cystectomy is the most adequate surgery in view of
fertility preservation. Important factor in fertility preservation is the early de-
tection and when indicated treatment of the disease in an early stage. In case of
large endometriotic cysts a two-step operative procedure should be considered.
If conservative surgery is not possible implantation of fresh normal ovarian
tissue is an option. Where initially “adenomyosis uteri” was a diagnosis result-
ing from histologic examinations of hysterectomy specimens, it now changed
in a clinical entity with the introduction of the Archimetra concept and the
more performing indirect imaging techniques of MRI and 3-D ultrasound. A
good classification is still lacking as adenomyosis can be seen under different
forms like diffuse, focal, cystic, adenomyoma and polypoidal. Adenomyosis
seems to have a negative impact on reproductive outcome in patients referred
to IVF programs (Vercellini P et al. Hum. Reprod. 2014;29:964-977). 1t is
obvious that in patients at reproductive age there is no place for hysterectomy.
Hormonal suppression seems to have a positive effect on pregnancy rates after
iVE. The conservative uterine sparing cytoreductive surgery is an alternative
effective treatment for fertility preservation with a beneficial effect upon pa-
tient’s wellbeing. Several surgical techniques are available. Non-excisional
techniques using electrocoagulation are reported also to have a beneficial im-
pact. Fertility sparing approaches for endometriosis and adenomyosis should
be implemented wherever possible. It improves patient’s fertility offering the
possibility of spontaneous conceptions and increases patient’s well being.
Keywords: endometriosis, adenomyosis, surgery, fertility sparing

0-203 Fertility-sparing surgery in cancer patients

C. Uzan'
'Gustave Roussy, Sepatment of Surgery, Villejuif, France

The issue of fertility preservation must be addressed early in the oncologic manage-
ment of young patient. Conservative treatment can be offered in some well-defined
situations; in other cases the data are more uncertain. A specialized multidisci-
plinary management (oncologist, surgeon, procreation specialist, and psycholo-
gist) had to be proposed. The physician must be able to explain that in some cases
conservative treatment is not reasonable, and best oncological treatment prevails.
Keywords: fertility sparing surgery, gynecologic cancer
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0-204 Fertility in ICSI boys

M. Bonduelle
UZ Brussel, Medical Genetics, Brussels, Belgium

0-205 RAMAN microspectroscopy: the new analytical tool for sperm,
eggs and embryos

C. Mallidis!
!Centre for Reproductive Medicine and Andrology, Spermatology, Muenster,
Germany

Despite recent technological and analytical advances in the field of reproductive
medicine, fertility clinics worldwide are still confronted with the large disparity
between the high fertilization rates now achievable by modern artificial repro-
ductive treatments and the concomitantly low pregnancy and/or take home baby
rates. The introduction of many and varied, modern techniques has significantly
increased the amount of information available to scientist and clinician alike,
however the utility of most of these new methods is limited as the processes
usually necessitate the modification and/or destruction of the cell. What is need-
ed is a non-invasive, non-destructive means of obtaining accurate information,
whilst not affecting the integrity of the cell and which allows for its selection
and use. Such a method would radically transform the way clinical reproductive
medicine is currently being conducted. Raman spectroscopy is based upon the
inelastic scattering resulting from the interaction between light and matter. This
produces a unique pattern of changes in the vibrational state of each affected
molecule and its environment which constitute the sample’s chemical “finger-
print.” Discovered in 1928, the molecular deformations detected by Raman
have been used to identify and classify a variety of different substances, when
complemented by the three-dimensional spatial resolution afforded by confocal
microscopy (i.e., Raman microspectoscopy) it can detect changes in and loca-
tion of defined molecules within a cell. In medicine, these advances have led
to its successful utilization in the discrimination, classification and diagnosis of
pathological conditions such as different malignancies and tumors. Being non-
invasive it has also been employed in the investigation and analysis of various
living cells (e.g., living bacteria and stem cells) providing specific data without
any adverse effects to the cells themselves. As such, Raman microspectoscopy
appears to possess the attributes for the desired gamete assessment and selec-
tion technique. In reproductive medicine, the first Raman investigations were
primarily oncological in nature; however, the past few years have seen an in-
crease in its application in the assessment of both male and female gametes.
More specifically, the characterisation and localisation of different structural
and chemical elements identified by the technique have been associated with
the vitality and maturity of oocytes, the integrity of the zona pellucida and the
health and implantation potential of embryos. Furthermore, it has been sug-
gested that the Raman identified chemical constituents of the medium used for
culturing are indicative of the metabolism and hence health of ART produced
embryos. In the male, studies have been conducted into the constituents of sem-
inal plasma and the function of the testis and prostate and associations made
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with different pathological states. The greatest progress thus far has been made
in the identification, characterization and localization of sperm nuclear DNA
damage, an area of increasing interest for ART. With the incorporation of recent
technological advancements into the instrumentation of Raman spectroscopy,
the capabilities and information obtainable by the method have grown quickly
and significantly. Not surprisingly so has the enthusiasm surrounding the tech-
nique. However, as with all new techniques, if Raman microspectroscopy is to
achieve its true potential it must undergo stringent validation and verification
processes. This is the challenge that awaits.

Keywords: Raman microspectroscopy, gamete selection
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0-206 Towards comprehensive epigenomic profiling of the human ART
embryo by genome-wide DNA methylation analysis

J. Huntriss!, H. M. Picton'

'Leeds Institute of Cardiovascular and Metabolic Medicine, Division of
Reproduction and Early Development, University of Leeds, Leeds, United
Kingdom

The programming of epigenetic information is an essential requirement for
normal development in mammals. DNA methylation is one particular epigen-
etic mark that is dynamically reprogrammed during gametogenesis and pre-
implantation development. In humans, these reprogramming events occur in
the gametes and in preimplantation embryos at the time when ART is being
performed. Inappropriate programming of epigenetic information, including
DNA methylation, is associated with disease. Two genomic imprinting dis-
orders may be associated with ART in humans although the precise cause
remains to be identified. These cases are rare, however, it must be consid-
ered that ART cohorts may retain an epigenetic signature that reflects their
exposure to the in vitro environment, and that this may in some cases have
an adverse developmental legacy. The analysis of the epigenetic regulation
of the human preimplantation embryo is of particular value for expanding
our understanding of this critical period of development. If achievable at the
single embryo level, the data may also reveal whether embryonic epigenetic
programs are affected by assisted reproduction technologies (ARTs) and/or
infertility or other parameters. Indeed, this information may eventually be use-
ful for informing future approaches in ART. Whilst there have been numerous
technology-driven advances in many fields of reproductive science (PGD/PGS
for example), our progress in the understanding of epigenetic programming
has until very recently been extremely limited in comparison, with experi-
ments often limited to a small number of genes. Fortunately, the advent of next
generation sequencing-based technologies such as Reduced Representation
Bisulfite Sequencing (RRBS) and related techniques that allow the study
of DNA methylation (5-methylcytosine) across the genome have now been
applied successfully to the study of mammalian gametes and preimplanta-
tion embryos. Importantly, these techniques have been used to reveal very
detailed information on the reprogramming of DNA methylation of human
preimplantation development as reported recently by several research groups.
These studies constitute a major leap in our comprehension of the biology
of human gametogenesis and preimplantation development. In this presenta-
tion, these recent studies will be discussed in addition to the presentation of
research from our laboratory which reveals that genome-wide DNA methyla-
tion analysis of single preimplantation embryos (human, bovine) by RRBS is
indeed possible. Although much work remains to be done, such as mapping
the reprogramming of the histone code and 5-hydroxymethylcytosine (5 hmC)
in human gametogenesis and preimplantation development, collectively these
advances will provide greatly enhanced understanding of normal human em-
bryonic development and any developmental consequences that ART and/or
infertility may have.

Keywords: epigenetics, assisted reproduction, DNA methylation, genomic im-
printing, reprogramming
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0-207 Increased morbidity and mortality after ART: related to the
infertility or the reproductive technology?

L. B. Romundstad’
'NTNU, Spirent Fertility Clinic, Trondheim, Norway

Since the birth of Louise Brown, more than 6 million babies have been born
world-wide as a result of assisted reproductive technology. The scope of fertil-
ity treatment is rapidly growing in both western and less developed countries.
Debates related to the safety aspects of the reproductive technology are ongo-
ing. Several studies have focused on safety aspects of the reproductive technol-
ogy. Most studies have investigated differences in pregnancy complications,
perinatal outcomes, maternal risks, long term morbidity and development by
comparing pregnancies following assisted fertilisation with pregnancies after
spontaneous conception in the general population. For several years, attention
to safety has been towards the multiplets with higher risk of both morbidity
and mortality. During the last decade, along the implementation of single em-
bryo transfer, focus on safety aspects has turned towards the outcome of sin-
gletons born after assisted fertilisation. Singletons born after ART have poorer
perinatal outcomes compared to children born after natural conception. There
are, however, major methodological problems in many of the studies that have
evaluated effects of ART. In particular, comparisons of outcomes in pregnancies
achieved by assisted fertilisation in subfertile women and outcomes following
spontaneous conception in fertile women is challenging. Although, various ap-
proaches have been used to explain the gap between ART and spontaneously
conceived pregnancies, the recurring objection has been the identification of
relevant comparison groups to avoid confounding by indication. Recently,
attention has been towards potential effects on birth weight of different culture
media, days of culture and cryopreservation following the steady increase in the
proportion of children born after cryopreservation or vitrification. Cryopreserva-
tion both maximizes the biological potential of each fertilized oocyte and reduces
the strain for the couples by reducing the number of stimulated cycles. How-
ever, several studies have shown that the risk of being large-for-gestational age
is higher in FET singletons compared to singletons born after fresh cycles and
natural conception. This may indicate that the foetal growth potential may differ
in children born after transfer of cryopreserved/thawed embryos. Whether the
increase in birth weight is associated with epigenetic modification is not known.
Conclusion: The future of ART is crucially depending on the short and long
term safety aspects for both children and mothers, and research and careful
monitoring of outcomes are essential. New medications used for controlled
ovarian hyper-stimulation, changes of media used for embryo culture and the
rapid development of laboratory procedures of embryos are examples of the
plethora of important factors that must be observed and continuously evaluated.
Keywords: safety, epidemiology, sibling study, perinatal outcome
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0-208 Genome and transcriptome analyses of single human oocytes and
preimplantation embryos

Jie Qiao
Peking University Third Hospital, Medical Center for Human Reproduction,
Dept. of OB/GYN, Beijing, China

0-209 First healthy baby born after PGD (preimplantation genetic
diagnosis) — noninvasive haplotype screening in couples both carrying
deafness gene GJB2 mutation

Z. Chen', Y. Gao% S. Huang?, J. Yan?, J. Li>, M. Gao?, Y. Zou?, K. Wu?, P. Xu?,
R. Kang?

Centre for Reproductive Medicine Shandong University Shandong Prov-
ince Hospital Shandong University, National Research Centre for Assisted
Reproductive Technology and Reproductive Genetics China, Jinan, China
2Shandong University, Centre for Reproductive Medicine, Jinan, China
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Introduction: Nonsyndromic hearing loss and deafness is characterized
by congenital, non-progressive, mild-to-profound sensorineural hearing
impairment. Despite extraordinary genetic heterogeneity, mutations in one
gene, GJB2, which encodes the connexin 26 protein and is involved in inner
ear homeostasis, are found in up to 50% of patients with autosomal reces-
sive nonsyndromic hearing loss. In this study, a family with a hearing loss
son was recruited and the proband has compound heterozygous mutations
in GJB2 gene, ¢.235 del C from mother and ¢.299_300 del AT from fa-
ther. In order to block the vertical transmission of causative mutations, PGD
was performed and an embryo free of hearing problems was placed back
in the uterus. A haplotyping based on noninvasive prenatal test with ma-
ternal plasma DNA for target mutations confirmation was constructed and
aneuploidy screening was performed as well. Our study indicates that the
haplotype-assisted target mutation testing and aneuploidy screening with
maternal plasma for monogenic disease has potential application in pregnant
women after PGD.

Material and methods: 12 STRs in chromosome 13 were used for link-
age analysis in PGD, including D13S141, D13S175, D13S633, D13S1275,
D13S250, D13S232, D13S1830, D13S292, GIB2-AT1, GJB2-AT2, GJB2-
TG2, GJB2-ACI. The parental haplotype was constructed using a trio strategy
through two different processes, namely, the parent-assisted haplotype phasing
process and the proband-assisted haplotype phasing process. The fetal haplo-
type was deduced afterward based on both the maternal plasma sequencing
data and the parental and the proband haplotyping. The causative mutations in
GJB2 gene were final confirmed with amniotic fluid DNA by Sanger sequenc-
ing as well.

Results: After STRs linkage analysis of PGD, we got 5 carriers and 3 affected
embryos, but no normal embryos. The couple agreed to transfer a carrier em-
bryo into the uterus based on completely genetic counseling. Haplotype analy-
sis and aneuploidy screening with maternal peripheral blood showed that the
fetus carried a heterozygous mutation of ¢.235 del C in GJB2 gene and had no
aneuploidy problem. Data from Sanger sequencing with amniotic fluid was also
in accordance with PGD and non-invasive prenatal testing data. Finally, a baby
boy without hearing problem was delivered.

Conclusions: It was proposed that haplotype-based mutation detection and an-
euploidy screening combined with PGD may be extended to prenatal testing of
most monogenic disease.

Keywords: congenital hearing loss, preimplantation genetic diagnosis, haplo-
typing screening, GJIB2 Gene, aneuploidy screening
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0-210 Predicting pregnancy outcomes using a non-invasive analysis
of secretome parameters in spent blastocyst culture media using
MALDI-ToF MS in ART

F. Sharara', R. K. Iles?, S. A. Butler?
Wirginia Center for Reproductive Medicine, RE/I, Reston, U.S.A.
*MAP Diagnostics, Research, London, United Kingdom

Study question: Can the non-invasive analysis of spent blastocyst culture
media by MALDI ToF MS predict ART outcomes?

Summary answer: Algorithms exploiting mass/charge variability in the spec-
tra generated from spent blastocyst culture media can accurately predict preg-
nancy outcomes.

What is known already: All available technologies to evaluate successful im-
plantation, such as PGS, require embryo biopsy. MALDI-ToF MS is successful-
ly exploited in microbiology, but hasn’t been reported previously in the context
of ART. Proteins in media from embryos have been detected using MALDI and
were consistent with gene expression studies; however the findings were not cor-
related with pregnancy outcomes. This study represents the first to correlate the
spectral analysis of peptides in the embryo secretome with pregnancy outcome.

Study design, size, duration: Prospective pilot study examining 75 samples of
spent media from embryo cultures using MALDI ToF mass spectrometry and
subsequent correlation with pregnancy outcomes. Samples were collected and
analyzed between March and December 2014.

Participants/materials, setting, methods: Spent culture media from blas-
tocysts in culture prior to embryo transfer were collected as part of routine
ART cycles and stored at —20°C. The samples were shipped frozen to the ana-
lytical laboratory and subjected to matrix assisted laser desorption ionization
(MALDI), time of flight (ToF) mass spectrometry (MS).

Main results and the role of chance: Data from spectra was collected from
the region 12,000 to 50,000 m/z and normalized. Quantitative characteristics of
the spectral data were used to compare four groups: pregnant ongoing (N = 32),
pregnant spontaneous abortion (SAB) (N = 11), pregnant biochemical (N =9),
and not pregnant (negative pregnancy test) (N = 23) alongside media controls
(N =5). Algorithms exploiting the m/z variability were designed to predict each
outcome and all classifications were assigned using a combination of <20 cut-
off based criteria. All outcomes could be predicted with 95% accuracy with
only 5% incorrectly classified (1fp biochemical, 1fp SAB, and 2fp pregnant).
Limitations, reason for caution: Relatively small number of cycles and samples.
Wider implications of the findings: Predicting pregnancy outcome by em-
bryo viability has focused on identifying single or multiple markers of success/
failure, in combination with assessments of embryo morphological quality by
light microscope or time-lapse video. Despite these approaches and technologi-
cal developments, pregnancy successes are largely unimproved. Unlike these
approaches, MALDI ToF MS of the culture media prior to embryo transfer
represents an accurate, rapid and non-invasive method of determining embryo
quality and likelihood of pregnancy success based on their secretome.

Study funding/competing interest(s): Funding by hospital/clinic(s). Fund-
ing by commercial/corporate company(ies) — Virginia Center for Reproductive
Medicine. MAP Diagnostics.

Trial registration number: None.

Keywords: embryo selection, MALDI-ToF, blastocyst, ART

0-211 Blastocoel cavity contains miRNAs: novel potential biomarker of
blastocyst quality

D. Cimadomo', L. Noli?, A. Checchele?, E. Scepi', R. Maggiulli', C. Scarica!,
D. Ilic?, F. M. Ubaldi', L. Rienzi', A. Capalbo'

'Clinica Valle Giulia, G.EN.E.R.A. Centre for Reproductive Medicine, Roma,
Italy

King's College, Assisted Conception Unit, London, United Kingdom
3Genetyx, Genetic Diagnosis Laboratory, Marostica, Italy

Study question: Can we consistently profile and characterize miRNAs from
blastocoel cavity?

Summary answer: MicroRNAs can be consistently profiled in human blas-
tocoel cavity and the population of miRNAs detected within the blastocoel is
mostly heterogeneous with respect to the cellular counterparts of the blastocyst,
with some miRNAs significantly up-regulated or preferentially expressed in the
former with respect to human ICM and TE.

‘What is known already: Only proteomic and metabolomic analyses have been
published up to date characterizing human blastocoel, but no data have been
ever reported profiling miRNAs within the inner cavity of a blastocyst. There are
evidences of miRNAs secretion by donor cells in order to exert a gene regula-
tory effect upon recipient ones, highly suggesting the possibility of a miRNAs-
mediated autocrine communication within the blastocyst via the blastocoel fluid.
Study design, size, duration: Five good quality expanded human blastocysts
underwent blastocoel collection according to a previously published method
between November and December 2014. Blastocoel samples were screened
for miRNA content and compared to a reference database previously built on
human ICM and TE miRNA expression profiles.

Participants/materials, setting, methods: MiRNA expression was evaluated
using TLDA Cards A (Applied Biosystems) containing primer sets for 381
human miRNA sequences. Ct values at a level 237 cycles and miRNAs ex-
pressed in <60% biological replicates were excluded from the analysis. The
mean expression level of expressed miRNAs was used for normalization.
Main results and the role of chance: Pearson’s correlation of raw Ct val-
ues among blastocoel samples ranged between 0.69 and 0.78. It was instead
comprised between 0.33 and 0.45 when comparing them to ICM, and between
0.29 and 0.39 to TE. Minimum and maximum number of miRNAs detected in
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the blastocoel were 50 and 51. Thirty-three were expressed in at least 60% of
samples run. Twenty-one out of them were also common to ICM (63.6%), 24
to TE (72.7%), and 19 to both (57.5%). Normalized Ct hierarchical clustering,
built on complete linkage and Euclidean distance, highlighted a sharp division
between ICM, TE and blastocoel. The volcano plot built on the parametric test
Limma and Benjamini-Hochberg correction showed 6 and 7 miRNAs up-regu-
lated (» <0.001) in blastocoel versus ICM and TE, respectively. One and 2 were
instead respectively down-regulated (p < 0.001).

Limitations, reason for caution: Since miRNAs secretion is a dynamic pro-
cess throughout blastocyst expansion and only fresh good quality expanded
blastocysts were included, we need data on blastocoels from thawed, bad qual-
ity and/or blastocysts of different expansion grades. Prospective studies are also
needed to investigate correlations between blastocoel miRNA profiling and
blastocyst implantation.

Wider implications of the findings: This is the first profiling of miRNAs from
blastocoel. It can mirror important parameters such as blastocyst morphological
quality, metabolic or degenerative processes, and reproductive competence. To
this regard, we still lack methods to boost our predictive power upon blastocyst
implantation potential beyond current limits, and blastocoel miRNA evaluation
is an unexplored strategy in this scenario.

Study funding/competing interest(s): Funding by hospital/clinic(s) —
G.EN.E.R.A. centres for reproductive medicine.

Trial registration number: None.

Keywords: blastocoel, miRNA, embryo selection

0-212 Association between blastocoel proteins abundance and embryo
chromosomal status in humans

M. Poli!, A. Ori%, T. Child', S. Jaroudi®, K. Spath!, M. Beck?, D. Wells!
"University of Oxford, Nuffield Department of Obstetrics and Gynaecology,
Oxford, United Kingdom

2European Molecular Biology Laboratory, Structural and Computational
Biology Unit, Heidelberg, Germany

3Reprogenetics UK, Institute of Reproductive Sciences, Oxford, United
Kingdom

Study question: Can protein contained in single human blastocoels be accu-
rately measured? Could this assessment be employed to identify an embryo’s
developmental competence?

Summary answer: We succeeded in developing a sensitive Mass Spectrometry
(MS) method allowing characterization of the proteome of blastocoel fluid in
pooled samples. Further refinements now enable reliable quantification of se-
lected proteins in blastocoel samples from individual embryos, revealing two
proteins with abundance potentially associated with the ploidy status of the
embryo.

What is known already: To develop an accurate embryo assessment method-
ology, several groups have been investigating embryonic secretions. However,
the vast quantity of protein compounds already present in the culture media
may mask much less abundant (yet clinically meaningful) proteins of embry-
onic origin, making biomarker discovery and subsequent measurement for
clinical purposes extremely difficult. Blastocoel fluid retrieval via microsuction
(Blastocentesis) provides a sample of almost exclusive embryonic origin, mini-
mizing exogenous compound contamination and thus allowing more reliable
protein identification.

Study design, size, duration: Prospective study. Tandem MS was performed
on 80 samples of human blastocoel fluid. Subsequently, gene expression analy-
sis was performed on 27 human blastocysts to confirm embryonic expression of
detected proteins. Parallel Targeted MS and comprehensive cytogenetic analy-
sis were performed on 14 human blastocysts. This study was performed over
3 years.

Participants/materials, setting, methods: The blastocoel proteome was char-
acterized using Tandem MS. Support for embryonic origin of identified proteins
was obtained via transcriptomic analysis (microarrays and quantitative PCR) of
whole blastocysts. Nine Selected Reaction Monitoring Assays for quantification
of confirmed protein targets were developed and validated on single blastocoels
using labeled synthetic peptides.

Main results and the role of chance: Tandem MS identified 288 proteins that
exist within the human blastocoel (false discovery rate <1%). Comparison of
transcriptomic and proteomic data suggests that >80% of proteins found within
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blastocoel fluid are derived from genes actively transcribed at the blastocyst
stage. Using Targeted MS, we succeeded in measuring the concentration of
specific proteins of interest in single blastocoels. Interestingly, we observed that
cytoplasmic proteins with a role in metabolism show an apparent increase in
abundance in aneuploid embryos compared to those that are chromosomally
normal. Although non-significant in this small sample (P = 0.089) the appar-
ent difference warrants further investigation. Nuclear markers detected within
the blastocoel, involved in chromatin stabilization, also displayed a tendency
towards altered abundance in embryos with an abnormal karyotype (Fisher’s
Exact P =0.087).

Limitations, reason for caution: Although a trend in protein abundance can
already be appreciated in the cohort of samples investigated, population size
should be increased to evaluate statistical significance.

Wider implications of the findings: This study offers valuable information on
the transcriptome and secretome of the human blastocyst. More importantly, we
demonstrate that the detection and quantification of multiple embryo-derived
proteins from single human blastocoels is feasible despite the minute size of
the sample analyzed. Future expansion of this study may allow confirmation of
a relationship between abundance of specific blastocoel proteins and embryo
developmental competence, potentially introducing a novel embryo assessment
methodology based on functional proteomics.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Oxford
Fertility Unit.

Trial registration number: None.

Keywords: blastocoel, proteomics, targeted mass spectrometry, embryo chro-
mosomal status

0-213 Balancing between totipotency and differentiation in the human
embryo

M. Krivega', M. Geens', H. Tournaye® H. Van de Velde?
"Wrije Universiteit Brussel, Reproduction and Genetics, Brussels, Belgium
2UZ Brussel, Centre for Reproductive Medicine, Brussels, Belgium

Study question: This study aimed to investigate the relationship between
unique characteristics of the cell cycle and the developmental capacity of undif-
ferentiated early blastomeres and embryonic stem cells (hESC) from human
origin. We analyzed the role of cell cycle related protein Cyclin E1 (CCNE1) in
totipotency and early differentiation of hESC.

Summary answer: We described a new CCNEI-dependent intermediate em-
bryonic cell state balancing between totipotency and differentiation. Cells in this
high developmental potential state are capable to develop into trophectoderm
(TE) and three distinct inner cell mass (ICM) populations: pluripotent epiblast,
hypoblast and a population with a visceral endoderm (VE)-like phenotype.
‘What is known already: We have chosen to study CCNEI because it is abun-
dantly expressed during human preimplantation development and because its
activity is changing depending on the developmental capacity of the embryonic
cells. The periodicity of CCNE1 expression is lost in pluripotent cells as com-
pared to somatic cells. Therefore, constitutive expression of CCNE1 was sug-
gested to be associated with the undifferentiated state in human embryonic cells.
Study design, size, duration: First, we analyzed the CCNELI protein expression
pattern in human preimplantation embryos and hESC and correlated it with the
distribution of already known pluripotency and differentiation markers. Then,
CCNEI function was examined in hESC and extrapolated to human embryos
using CCNEI overexpression and downregulation studies.
Participants/materials, setting, methods: The project was approved by the
Local and the Federal Ethical Committees for research on human embryos in
vitro. Human embryos were obtained from patients at our IVF Centre after writ-
ten informed consent. HESC lines were derived at our VUB research group.
Samples were analyzed by qRT-PCR and immunocytochemistry.

Main results and the role of chance: CCNE1 was ubiquitously expressed in
human embryos from embryonic genome activation onwards. It was downregu-
lated in some of the ICM cells and all the TE cells during blastocyst expansion.
On day 6, CCNEIl-positive cells were found exclusively in a cluster of ICM
cells negative for pluripotency (epiblast) and differentiation markers (TE and
hypoblast). CCNEI co-localized with the VE marker transthyretin (TTR) in em-
bryos, including the early cleavage stages, and in spontaneously differentiating
hESC. CCNE]I overexpression induced a VE-like phenotype in hESC. TE cells
from outgrowths of plated expanded blastocysts regained CCNEI expression
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and consequently NANOG expression and eventually were converted into a
pluripotent state. Upon CCNE! siRNA addition, blastocyst outgrowths degen-
erated, proving that CCNEI is critical for the growth of undifferentiated cells.
Limitations, reason for caution: These results are based on a limited number
of good-quality human embryos donated for research.

Wider implications of the findings: Our study sheds light on the processes
underlying the high developmental potential of early human embryonic cells.
This unique characteristic allows embryos to recover after fragmentation, cryo-
damage or (single cell) biopsy on day 3 for preimplantation genetic diagnosis.
Knowledge on the expression and function of genes responsible for this flex-
ibility will help us to better understand the undifferentiated state in stem cell
biology and may allow us to improve techniques in assisted reproduction.
Study funding/competing interest(s): Funding by University(ies). Funding by
hospital/clinic(s) — Our research is supported by grants from the Fund for Sci-
entific Research — Flanders (FWO-Vlaanderen), the Methusalem (METH) of
the VUB and Scientific Research Fond Willy Gepts of UZ Brussel.

Trial registration number: None.

Keywords: human preimplantation embryo, totipotency, cell cycle

0-214 Comparative analysis of different culture conditions inducing
naive pluripotency in human embryonic stem cells

S. Warrier!, G. Duggal', J. Taelman!, S. Lierman', S. Chuva de Sousa Lopes?,
A. Van Soom’, L. Peelman*, F. Van Nieuwerburgh®, D. De Coninck?,

B. Menten®, J. Van de Sompele®, D. Deforce’, M. Van der Jeught',

P. De Sutter!, B. Heindryckx!

'Ghent University Hospital, Department for Reproductive Medicine, Ghent,
Belgium

*Leiden University Medical Center, Department of Anatomy and Embryology,
Leiden, The Netherlands

3Ghent University, Department of Reproduction Obstetrics and Herd Health,
Merelbeke, Belgium

*Ghent University, Department of Nutrition Genetics and Ethology, Merel-
beke, Belgium

3Ghent University, Laboratory for Pharmaceutical Biotechnology, Ghent,
Belgium

*Ghent University, Center for Medical Genetics, Ghent, Belgium

Study question: What are the differences and similarities between naive human
embryonic stem cells (hESCs) produced via different conversion protocols,
specifically in their signaling mechanisms and lineage-specific differentiation
potential?

Summary answer: Converted naive hESCs exhibit unbiased lineage-spe-
cific differentiation. Unlike other naive media, our Naive Conversion Me-
dium (NCM) generated naive hESCs with significantly increased KLF2 and
PRDM]14 expression, known to induce robust naive pluripotency in mouse
ESCs. Furthermore, NCM revealed the role of PI3K/AKT pathway in inducing
naive pluripotency in hESCs.

What is known already: Until recently, hESCs were shown to exist in a state of
primed pluripotency. Mouse stem cells display a naive or primed state of pluri-
potency, depending on the embryo stage from which they are harvested and the
used culture conditions. Naive mESCs can undergo single cell bulk culture and
are more homogenous leading to unbiased and efficient directed differentiation.
Several culture conditions have been reported inducing conversion of primed
hESC towards a more naive state.

Study design, size, duration: UG11 (XY, primed state) hESC line was sub-
jected to naive conversion on mouse embryonic fibroblasts in low oxygen
conditions in (i) Naive Human Stem Cell Medium, NHSM, (ii) Reverse tog-
gling protocol, RT and iii) our novel medium NCM containing PD0325901,
CHIR99021, Forskolin, Ascorbic acid and basic fibroblast growth factor.
Participants/materials, setting, methods: The following outcome param-
eters were compared in the converted line induced by the 3 different culture
conditions: doubling time, single cell clonogenicity, karyotype, spontaneous
differentiation, pluripotency and directed differentiation towards ectoderm.
Converted naive hESCs were also assessed for signaling mechanisms via
qRT-PCR.

Main results and the role of chance: Domed hESC colonies emerged within
5-7 days in NCM and NHSM conditions, whereas this occurred after 2 weeks
using RT. NCM cells manifested a faster doubling time (16 h) compared to

NHSM (19 h), RT (24 h) and the primed counterpart (48 h). Single cell clo-
nogenicity was similar between NCM and NHSM (95%) but reduced in RT
(77%). Converted hESCs were positive for OCT4/NANOG and spontaneously
differentiated into all germ layers. NCM-hESCs showed significant upregula-
tion of KLF2 compared to other conditions whereas in NHSM-hESCs, KLF4
was significantly upregulated. Differentiation towards ectoderm demonstrated
upregulation of ectoderm markers in NCM and NHSM-hESCs whereas primed
and RT-hESCs co-expressed mesodermal and endodermal markers. The role
of PI3K/AKT pathway in naive pluripotency was shown by upregulation of
PRDM14 and TCLIB (p <0.001) in NCM-hESCs.

Limitations, reason for caution: To further validate these results, the number
of hESC lines need to be increased including both male and female cell lines.
Also, directed differentiation potential towards mesoderm and endoderm needs
to be assessed.

Wider implications of the findings: Our results reveal subtle differences in
signaling mechanisms controlling pluripotency, and more importantly, reveal a
functional variety in naive hESCs produced in different culture conditions. The
unique properties of naive hESCs facilitating unbiased lineage-specific differ-
entiation and their ability to undergo single cell bulk culture makes them highly
clinically relevant.

Study funding/competing interest(s): Funding by University(ies) — This re-
search is supported by the Concerted Research Actions funding from Bijzonder
Onderzoeksfonds University Ghent (BOF GOA 01G01112).

Trial registration number: NA.
Keywords: hESC, primed pluripotency,
pathway

naive pluripotency, signaling

0-215 Effect of cryopreservation on mitochondrial DNA of human
embryonic stem cells

J. Kopeika', N. Kadeva?, P. Renwick!, Y. Khalaf!

'Guy's and St Thomas NHS Trust, Assisted Conception Unit, London,
United Kingdom

’King's College London, Womens Health, London, United Kingdom

Study question: To establish if routinely applied protocol of cryopreservation
causes any changes in mitochondrial DNA (mtDNA) sequence.

Summary answer: This preliminary data suggests that cryopreservation can
cause an increase in mtDNA mutation/variants in human embryonic stem cells.
What is known already: Cryopreservation is a routine technique used in as-
sisted reproduction for storage of embryos, sperm and oocytes. The negative
impact of freezing has been extensively studied on the cellular level; however,
much less attention has been paid to the potential effect of freezing on the in-
tegrity of genome. No studies have ever been done to assess direct effect of
freezing on the DNA of human embryos or stem cells.

Study design, size, duration: MtDNA was sequenced in 4 lines of embry-
onic stem cells derived from embryos with no known genetic abnormalities
(KCL), carrying Huntington disease (HD), Von Hippel-Lindau (VHL) or Myo-
tonic dystrophy (MD) before cryopreservation, immediately and 72 h after
cryopreservation (number = 135). Four different regions of mtDNA (CYT-b,
ATPase6, ND-4 and loop) were analysed.

Participants/materials, setting, methods: Embryonic stem cells were de-
rived from the blastocysts. Cells were vitrified using ethylene glycol and di-
methylsulfoxide containing cryoprotectant media and straws. After multiple
displacement amplification of mtDNA, the loci of interests were amplified and
sequenced before and after cryopreservation. Multi-factor ANOVA was used to
examine the differences in mutation frequency.

Main results and the role of chance: The analysis of mtDNA before and im-
mediately after vitrification showed that the rate of mutation increased signifi-
cantly to 0.03 per 100 bps (p = 0.038). The significant change in mutation rate
persisted at the rate of 0.05 after cryopreserved-thawed cells were incubated
for further 72 h. There was also a significant difference in the mutation rate
between different cell lines (p < 0.001, ANOVA). For example, VHL-4 line
had more prominent increase in mutation rate to 0.1, whereas HD and KCL
lines had 0.013 and 0.039 respectively. The rate of mutations was significantly
(p < 0.034) higher in Loop region (0.12) in comparison with CYT-B (0.18)
or ND-4 (0.12). The majority of detected mutations was mostly substitutions
(n = 16). There were also single base-pair deletions (n = 9) and insertions
(n=2).
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Limitations, reason for caution: The above findings might be related to the
individual cell lines or protocols used in this experience and cannot be gen-
eralised to a wider population. However, this study warns the need for further
investigations if different protocols of cryopreservation may affect mtDNA in
embryonic stem cells and human embryos.

Wider implications of the findings: Our results demonstrate that vitrification
can cause an increase in mtDNA variations in human embryonic stem cells.
However, this effect is not equally seen between different cell lines. It is neces-
sary to elucidate further if these changes have any immediate or delayed effect
on cell function. It is also important to establish, if similar effect is present in
human embryos during cryopreservation.

Study funding/competing interest(s): Funding by University(ies). Funding
by hospital/clinic(s) — Guys and St Thomas Hospital, King’s College London.
Trial registration number: NA.

Keywords: vitrification, mitochondrial DNA, stem cells

0-216 The copy number of mitochondrial DNA detected by next
generation sequencing (NGS) can effectively predict the genetic stability
of human blastocysts

K. Tan!, F. F. Wang?, Y. Q. Tan!, X. Y. Yin?, S. P. Zhang', G. Vajta?, F. Gong!,
B. Xiong®, K. L. Luo?, Y. Liang*, Z. Wang*, H. M. Yang*, G. X. Lu’, W. Wang?,
G. Lin'

'Central South University, Institute of Reproduction and Stem Cell Engineer-
ing, Changsha, Hunan, China

2BGI, Healthcare, Shenzhen, China

3Reproductive and Genetic Hospital of CITIC-Xiangya, Reproductive Center,
Changsha, Hunan, China

“BGI, Research Institute, Shenzhen, China

Study question: Is the copy number of mitochondrial DNA (mtDNA) corre-
lated to the genetic stability and developmental potentiality of blastocysts?
Summary answer: Significant difference of the copy number of mtDNA can
be found in blastocysts with both euploid and aneuploid genome. Blastocysts
from young women contained significantly lower copy number of mtDNA com-
pared to aged women. Meanwhile, developing faster and good quality blasto-
cysts contained lower copy number of mtDNA.

What is known already: Mitochondria are important organelles providing en-
ergy for ovular activation and embryo development. Change of the copy number
of mitochondria may lead to inadequate mitochondrial activities and result in
abnormal development or even pregnancy failure. Whole genome amplification
of single-cell and next generation sequencing (NGS) can be used to analyze
embryo genome and mtDNA.

Study design, size, duration: A retrospective study was performed involving
440 couples with indications to in vitro fertilization treatment, 1528 blastocysts
were biopsied and frozen embryo transplant was carried out using embryos
with balanced genome. Embryos were subjected to preimplantation genetic di-
agnosis/screening using next generation sequencing (NGS-PGD/PGS) between
October 2011 and September 2014.

Participants/materials, setting, methods: The study was performed at the Re-
productive and Genetic Hospital of CITIC-Xiangya, and BGI-Health, China.
The ratio between the mean sequencing depth of the mtDNA and the genome
of each blastocyst was calculated, which represented the relative copy number
of mtDNA. Mann-Whitney-Wilcoxon (MW W) was used for statistical analysis.
Main results and the role of chance: The sequencing data covered 5.5 + 1.2%
of the whole human genome and 98.7 + 3.1% of mtDNA. The copy number of
mtDNA in euploid blastocysts was significantly lower than that of the chro-
mosomally abnormal blastocysts (291.46 vs. 317.39, P < 0.001). Significantly
reduced copy number of mtDNA was also found in blastocysts from young
women (age <35 years) comparing to blastocysts from the aged women (300.07
vs. 322.07, P = 0.002). Similarly, The copy number of mtDNA also correlated
to the development rate of the embryo and the blastocyst quality, blastocysts
with higher ranking contained considerably fewer copies of mtDNA than blas-
tocysts with lower ranking and poor development (P < 0.001).

Limitations, reason for caution: Complete pregnancy outcomes could not be
obtained as some blastocysts were not transferred yet. Future data collection is
warranted.

Wider implications of the findings: Preimplantation genetic diagnosis/
screening using NGS-based whole genome sequencing is able to achieve
high coverage of mtDNA. It is possible to evaluate the potential of embryonic
development by embryonic mitochondrial analysis. MtDNA copy number
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variation can be used as a potential marker to predict pregnancy rate and live
birth rate.

Study funding/competing interest(s): Funding by national/international
organization(s) — This work was supported by a grant from the Major State
Basic Research Development Program of China (No. 2012CB944901) and
National Science Foundation of China (No. 81222007). The authors have no
competing interests to declare.

Trial registration number: NA.

Keywords: mitochondrial DNA, next generation sequencing, human blasto-
cysts, preimplantation genetic diagnosis, genetic stability
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0-217 Pregnancy rates and risk of ovarian hyperstimulation syndrome
(OHSS) in a fixed GnRH-antagonist versus GnRH-agonist protocol:
randomized controlled trial including 1099 first IVF/ICSI cycles

M. Toftager', J. Bogstad', K. Lessl', L. Praetorius', A. Zedeler', T. Bryndorf?,
L. Nilas', A. Pinborg'

'Hvidovre Hospital, OBGYN Section of Infertility, Hvidovre, Denmark
Private Gynaecologist, General and Infertility, Copenhagen, Denmark

Study question: Are ongoing pregnancy rate (OPR) and risk of OHSS similar
in a GnRH-antagonist vs. agonist protocol in first cycle patients <40 years of
age including both low and high responders? What is the risk of hospital admis-
sion and ascites puncture due to OHSS in each treatment group?

Summary answer: Similar OPR (23.8 vs. 22.8%) (P = 0.240) and risk of
OHSS (6.0 vs. 5.7%) (P = 0.282) were observed in the GnRH-antagonist vs.
agonist group with a mean number of 1.1 embryos transferred. However 1.6
vs. 3.3% (P = 0.055) were admitted to hospital and none vs. 1.8% had ascites
puncture in the GnRH-antagonist vs. agonist group.

What is known already: Previous studies on GnRH-antagonist vs. agonist pro-
tocol show similar pregnancy rates, but most studies are smaller and heteroge-
neous including selected groups. Most studies show reduced risk of OHSS with
GnRH-antagonist protocol however the OHSS criteria differ. A meta-analysis
reported no significant difference in OPR when GnRH-antagonist and GnRH-
agonist was compared (OR = 0.88, = 0.05). And found a significant difference
in OHSS favouring GnRH-antagonist (RD = -0.03, p < 0.00001). The largest
RCT is from 2000 and included 730 infertile randomized 2:1.

Study design, size, duration: A prospective RCT including 1099 subjects ran-
domized to GnRH-antagonist vs. agonist in a ratio 1:1 and enrolled over a pe-
riod of 5 years. A non-inferiority study designed to detect a 2.5% difference in
moderate/severe OHSS between the two groups, stratified for age, IVF-centre
and IVF/ICSI. Women were <40 years.

Participants/materials, setting, methods: All first IVF/ICSI cycles (n = 1099)
including women with irregular cycles were given fixed rFSH dose of 150 IU
or 225 1U according to age <=36 years or >36 years, with dose-adjustment at
stimulation day-6. OHSS parameters were obtained day 3- and 14 post-transfer.
Ongoing pregnancy was determined by transvaginal ultrasound in gestational
week 8-9.

Main results and the role of chance: OPR was 23.8 vs. 22.8% in the GnRH-
antagonist vs. agonist group (P = 0.240) with a mean number of 1.1 embryos
transferred. Mean age (32.1 vs. 32.0 years) and mean BMI (23.1 vs. 22.7) were
similar in the groups. Furthermore both groups included low-responders and
12.7% women with irregular cycles. The overall incidence of mild OHSS was
29.6 vs. 32.2%, moderate OHSS 3.8 vs. 3.1% and severe OHSS 2.2 vs. 2.6% in
the GnRH-antagonist vs. agonist group with no significant differences. In the
GnRH-antagonist vs. agonist groups 4.2 vs. 7.5% were seen by a physician due
to OHSS (P =0.009) and 1.6 vs. 3.3% were admitted to hospital due to OHSS
(P =0.055). None had ascites-puncture in the GnRH-antagonist group vs. 1.8%
(n =10) in the GnRH-agonist group.

Limitations, reason for caution: Groups were equal with regard to age, BMI
and women with irregular cycles, however a small difference in duration of
infertility was observed. Ultrasonic measurements were performed by different
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physicians and inter-observer bias may be present. Finally, the physicians were
not blinded to GnRH-treatment group.

Wider implications of the findings: Both GnRH-antagonist and agonist pro-
tocol can be applied to first cycle patients <40 years including low and high
responders as long as the fixed dose of rFSH does not exceed 150-225 IU.
However caution should be taken as 1.8% in the GnRH-agonist group had as-
cites puncture. Future treatment should not be restricted to either of the two
protocols, but can be individualised according to patient ovarian reserve and
patient perceptions towards the two treatment approaches.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Research grants are funded by Merck Sharp & Dohme (MSD).
The funders had no influence on the data collection, analyses or conclusions of
the study. No conflict of interests to declare.

Trial registration number: EudraCT #: 2008-005452-24. ClinicalTrial.gov:
NCT00756028.

Keywords: GnRH antagonist, GnRH agonist, IVE, ovarian hyperstimulation
syndrome, pregnancy rates

0-218 Transdermal testosterone pre-treatment in poor responders
undergoing ICSI: a randomized clinical trial

J. K. Bosdou', E. M. Kolibianakis', C. A. Venetis?, K. Dafopoulos®, L.
Zepiridis', K. Chatzimeletiou!, A. Makedos', G. Anifandis?, C. I. Messini?,
A. Daniilidis', A. Mitsoli', D. Savvaidou!, I. E. Messinis®, B. C. Tarlatzis'
'Aristotle University of Thessaloniki Medical School, Unit for Human
Reproduction — 1st Department of Obstetrics and Gynecology, Thessaloniki,
Greece

2University of New South Wales, School of Women's and Children’s Health
UNSW Medicine, Sydney, Australia

3University of Thessalia Medical School, Department of Obstetrics and
Gynecology, Larissa, Greece

Study question: Does pre-treatment with transdermal testosterone increase the
number of cumulus-oocyte complexes retrieved (COCs) in poor responders,
undergoing intracytoplasmic sperm injection (ICSI) using recombinant fol-
licle stimulating hormone (FSH) and gonadotropin releasing hormone agonists
(GnRHa)?

Summary answer: Transdermal testosterone pre-treatment (10 mg for 21 days)
does not seem to increase the number of COCs retrieved in poor responders
undergoing ICSI.

‘What is known already: Androgens have been suggested to play an important
role in early follicular development by enhancing ovarian sensitivity to FSH. In
a recent meta-analysis, testosterone pretreatment has been shown to result in
an increase of 1.5 COCs as compared to no pretreatment. However this effect
was based on the analysis of two randomized controlled trials (RCTs) including
163 patients. Consequently, there is a need for more RCTs to confirm or deny
these results.

Study design, size, duration: The present RCT has been designed to detect
a difference of 1.5 COCs (sample size required = 42 patients). From 02/2014
until 12/2014, 39 poor responders fulfilling the Bologna criteria have been ran-
domized (using a randomization list) to either testosterone pre-treatment for
21 days (n = 22) or no pre-treatment (n = 17).

Participants/materials, setting, methods: All patients underwent a long fol-
licular GnRHa protocol. Recombinant FSH stimulation was started on day 22
following GnRHa initiation. In the testosterone pre-treatment group, a daily
dose of 10 mg of testosterone gel was applied transdermally for 21 days starting
from GnRHa initiation. Results are expressed as median (interquartile range).
Main results and the role of chance: No differences in baseline characteris-
tics were observed between the two groups compared. Testosterone levels were
significantly higher in the testosterone pre-treatment on the day of initiation of
FSH stimulation [114 (181) ng/dL vs. 20 (26) ng/dL, respectively, p = 0.001].
Duration of FSH stimulation was comparable between the groups compared
[13 (3) days vs. 12 (3.5) days, respectively, p = 0.39]. The number of COCs
retrieved was not different between the testosterone pre-treatment and the no
pre-treatment groups [3 (5) vs. 3 (2), 95% CI for the median: 1.26-4 vs. 3-4,
respectively]. Similarly no differences were observed regarding fertilization
rates [66.7% (27.8) vs. 66.7% (41.2), respectively, p = 0.71] and ongoing preg-
nancy rates per randomized patient (9.1 vs. 11.8%, respectively, rate difference:
-2.7%, 95% CI: -23.0 to +17.7).

Limitations, reason for caution: An improvement in IVF outcome using a
larger dose of testosterone or a longer pre-treatment period cannot be excluded.
Moreover, due to sample size restrictions, no conclusions can be drawn regard-
ing the probability of pregnancy.

Wider implications of the findings: The results of this randomized clinical
trial, suggesting that pre-treatment with 10 mg of transdermal testosterone for
21 days cannot improve ovarian response by 1.5 oocytes or more, could be used
to more accurately consult patients with poor ovarian response.

Study funding/competing interest(s): Funding by national/international
organization(s) — This study has been partially funded by a Scholarship awarded
to the principal investigator from the Academy of Athens.

Trial registration number: NCT01961336.

Keywords: transdermal testosterone pre-treatment, poor ovarian response,
androgens

0-219 The optimal dose of triptorelin for triggering final oocyte
maturation in patients at high-risk for OHSS: a randomized clinical trial

G.T. Lainas', J. K. Bosdou!, C. A. Venetis?, I. A. Sfontouris?,

K. Chatzimeletiou', L. Zepiridis', A. Makedos', A. Daniilidis', A. Mitsoli',

D. Savvaidou', T. G. Lainas®, B. C. Tarlatzis', E. M. Kolibianakis'

Aristotle University of Thessaloniki Medical School, Unit for Human Repro-
duction — Ist Department of Obstetrics and Gynecology, Thessaloniki, Greece
*University of New South Wales, School of Women's and Children’s Health
UNSW Medicine, Sydney, Australia

SEUGONIA, Eugonia Unit of Assisted Reproduction, Athens, Greece

Study question: Does the dose of triptorelin, used for triggering final oocyte
maturation, affect the maturity of the oocytes retrieved in patients at high risk
for ovarian hyperstimulation syndrome (OHSS) undergoing ovarian stimulation
for IVF using GnRH antagonists and recombinant follicle stimulating hormone
(recFSH)?

Summary answer: The dose of triptorelin for triggering final oocyte matura-
tion does not seem to affect the maturity of the oocytes retrieved in high risk for
OHSS patients undergoing ovarian stimulation for IVE.

‘What is known already: Triptorelin is widely used, as a substitute to human
chorionic gonadotropin, to eliminate the risk of OHSS in patients undergoing
ovarian stimulation for IVE. However, no data is currently available regarding
its optimal dose used to trigger final oocyte maturation.

Study design, size, duration: Currently 50 patients at high-risk for OHSS have
completed the study. Patients were randomized to receive 0.1 mg [0.1 mg group
(n=17)], 0.2 [0.2 mg group (n = 18)] mg or 0.4 mg [0.4 mg group (n = 15)] of
triptorelin to trigger final oocyte maturation.

Participants/materials, setting, methods: Ovarian stimulation was performed
with recFSH and GnRH antagonists. Hormonal evaluation included assessment
of FSH, LH, estradiol (E2) and progesterone (P) on the day of triggering, 8,36 h
as well as on days 3, 4, 7, 10 following triptorelin administration. Results are
expressed as median (interquartile range).

Main results and the role of chance: No significant differences in patient
baseline characteristics were observed among the 0.1 mg group, the 0.2 mg
group and the 0.4 mg group. The number of COCs retrieved was not different
among groups compared [25 (18) vs. 26 (19) vs. 27 (20) COCs, respectively,
p = 0.86]. Regarding the primary outcome measure, the percentage of mature
oocytes retrieved, no differences were observed among the groups compared
[81.8 (18.7)% vs. 80.4 (25.2)% vs. 83.8 (12.6)%, respectively, p = 0.91]. Dura-
tion of luteal phase was also not significantly different among groups [7 (2)
vs. 7 (3) vs. 7 (2) days, respectively, p = 0.47]. No significant differences were
present in serum levels of LH, FSH, E2, P following triggering of final oocyte
maturation among the groups compared.

Limitations, reason for caution: The results obtained refer to the comparison
of various doses of the commonly used GnRH agonist triptorelin, according to
the published literature. Whether these results are also valid for different types
of GnRH agonist used for triggering final oocyte maturation cannot be deducted
from this study.

Wider implications of the findings: Based on the results of the current study
it appears that high doses (0.2 mg, 0.4 mg) of the GnRH agonist triptorelin as
compared to a low (0.1 mg) dose, used to trigger final oocyte maturation, do not
confer any apparent benefit.

Study funding/competing interest(s): Funding by University(ies) — Aristotle
University of Thessaloniki, Greece.

Trial registration number: NCT01973842.
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Keywords: agonist trigger, triptorelin dose, high risk for OHSS, oocyte matu-
rity, OHSS prevention

0-220 A randomized clinical trial comparing two cycles of minimal
stimulation IVF with single embryo transfer to one cycle of conventional
IVF with double embryo transfer

J. Zhang', M. Feret!, M. Yang', D. Bodri?, A. Chavez-Badiola', S. Repping?,
F. Van der Veen?, M. Van Wely?, Z. Merhi®

'New Hope Fertility Center, Fertility Clinic, New York, NY, U.S.A.

2Center for Reproductive Medicine, Academic Medical Center, Amsterdam,
Netherlands Antilles

3NYU Langone Medical Center, Obstetrics and Gynecology, New York, NY,

US.A.

Study question: Are there differences in clinical outcomes between 2 cycles
of minimal stimulation in vitro fertilization (IVF) with single embryo transfer
versus one cycle of conventional IVF with double embryo transfer?

Summary answer: Although minimal stimulation IVF resulted in relatively
lower live birth rates, it prevented ovarian hyperstimulation syndrome (OHSS),
lowered multiple pregnancy rates, and decreased gonadotropin use.

What is known already: Minimal stimulation IVF with single embryo transfer
is re-emerging in many centers worldwide as an alternative for conventional
IVE

Study design, size, duration: A randomized controlled trial was complet-
ed among 564 infertile women between 2009 and 2013 at a single fertility
center.

Participants/materials, setting, methods: Women under the age of 38 who
underwent their first IVF cycle were randomly allocated to either one cycle of
conventional IVF (Group 1) or to 2 cycles of minimal stimulation IVF (Group
2). Women in Group 1 received high doses of gonadotropins following long
GnRH agonist suppression protocol then fresh transfer of 2 blastocysts. Women
in Group 2 received extended clomiphene citrate regimen and low-dose go-
nadotropins followed by freeze-all embryo strategy. Then, a single thawed blas-
tocyst transfer was performed in 2 consecutive cycles.

Main results and the role of chance: 279 women were included in Group 1
and 285 women in Group 2. The number of oocytes retrieved (4.3 + 3.2 vs.
12.8 + 8.0; p < 0.0001), MII oocytes (3.1 + 2.4 vs. 8.3 + 5.8; p < 0.0001) and
blastocysts formed (2.6 = 1.9 vs. 5.9 + 4.3; p < 0.0001) were significantly lower
in Group 2 compared to Group 1. Group 1 had implantation rate of 56%, cu-
mulative ongoing pregnancy rate of 74%, and live birth rate of 62%. Group 2,
first cycle, had implantation rate of 47%, cumulative ongoing pregnancy rate
of 47%, and live birth rate of 39%. Group 2, second cycle, had implantation
rate of 48%, cumulative ongoing pregnancy rate of 48%, and live birth rate of
41% (RR = 0.73; CI: 0.62—0.86; p = 0.0001 compared to Group 1). There were
16 cases of moderate to severe OHSS cases in Group 1 but no cases of OHSS
in Group 2. There were 34% multiple pregnancy rates in Group 1 compared to
9.3% in Group 2 (p < 0.05). Gonadotropin consumption per cycle was signifi-
cantly higher in Group 1 compared to Group 2 (2079 + 389 vs. 459 + 131 IU,
p<0.0001).

Limitations, reason for caution: This trial compared two completely different
protocols, thus it is unable to disentangle the effects of various components of
minimal versus conventional IVF on the outcomes of the study.

Wider implications of the findings: This study was performed at a single cen-
ter, thus hampering generalisability to other fertility centers.

Study funding/competing interest(s): Funding by hospital/clinic(s) — New
Hope Fertility Center.

Trial registration number: The trial was registered before its start at clinical-
trials.gov: NCT00799929.

Keywords: IVF, oocyte, minimal stimulation, OHSS, multiple pregnancy

0-221 Double blind cross-over randomized controlled trial comparing
letrozole versus clomiphene citrate for ovulation induction in women with
polycystic ovarian syndrome

S. Amer!, A. Fakis?, J. Smith?, R. Shaw!, A. Mahran®

"University of Nottingham, Obstetrics and Gynaecology, Derby, United
Kingdom

*Derby Hospital NHS Foundation Trust, R&D, Derby, United Kingdom
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*University of Minia, Obstetrics and Gynaecology, Minia, Egypt

Study question: Would letrozole as a primary ovulation induction agent gener-
ate better pregnancy rates than clomiphene citrate (CC) in subfertile women
with anovulatory polycystic ovarian syndrome?

Summary answer: Based on blind analysis, ovulation induction with treatment
B produced a significantly (p = 0.026) higher pregnancy rate (61%) compared
to that (43%) produced by treatment A in anovulatory women with PCOS.
‘What is known already: Theoretically, letrozole is superior to CC due its short
half-life and absence of peripheral anti-oestrogenic effects. According to the
most recent Cochrane systematic review (2014), Letrozole appears to improve
live birth and pregnancy rates in anovulatory women with PCOS, compared to
clomiphene citrate. However, the authors of this review stated that the quality
of evidence in this review was rated low due to poor reporting of study methods
and possible publication bias.

Study design, size, duration: This double blind RCT included 159 participants
between April 2007 and June 2014. Subjects were randomly allocated to either
Treatment A (n = 79) or B (n=80) in a 1:1 ratio. Both drugs were encapsulated
to look identical. Randomization was performed in mixed blocks and stratified
by patients’ BMI (<30 and 30-35 kg/m?).

Participants/materials, setting, methods: Treatment started with one tablet
(CC 50 mg, letrozole 2.5 mg) increasing to two in non-responders and con-
tinuing until pregnancy or for up to 7 cycles. Non-responders were crossed
over to the other treatment after a 6-week break. Cycles were initially moni-
tored with ultrasound follicle tracking then mid-luteal serum progesterone
measurement.

Main results and the role of chance: Amongst the 159 participants included
in the intention-to-treat analysis, four women conceived before treatment and
four were lost-to-follow-up. The remaining 151 participants (74 on A and 77 on
B) completed at least first treatment. Women receiving treatment B achieved a
significantly (p = 0.026) higher pregnancy rate (61%) than those on treatment
A (43%). Livebirth (LB) rates were not statistically different between the two
groups, although there was a trend towards higher rates on treatment B (49 vs.
35%). Amongst the 76 women crossing over, pregnancy and LB rates on B (29
and 24%) were not statistically (P = 0.604 and P = 0.781) different from A (23
and 19%).

Limitations, reason for caution: This study was powered at 80% as a paral-
lel head-to-head RCT to detect 20% difference in pregnancy rates (before the
cross-over) at 5% significance level. An interim power calculation confirmed
that at least 75 patients per arm were needed to achieve 80% power.

Wider implications of the findings: Although, the treatment code has not been
broken at the time of writing this abstract, all the details will be presented in the
meeting. Treatment B appears significantly more effective than A and should
be considered a first choice in anovulatory PCOS women. We believe that these
results are generalisable and will have an impact on clinical practice worldwide
as our PCOS cohort has been selected according to the widely accepted Rot-
terdam criteria.

Study funding/competing interest(s): Funding by University(ies). Funding
by hospital/clinic(s) — Derby Hospitals NHS Foundation Trust R&D funding
Scheme. University of Nottingham Medical School at Derby. No conflict of
interest to declare.

Trial registration number: www.Clinicaltrials.gov — NCT00478504.

PCOS, ovulation induction, letrozole, clomiphene citrate

0-222 A novel model of luteal phase ovarian stimulation in follicular
phase is an alternative in women with polycystic ovarian syndrome: a
pilot study

Y. Wang!, H. Chen', H. Y. Guo', Q. J. Chen', Y. P. Kuang'
'Shanghai Ninth Hospital Affiliated to Jiaotong University, Reproduction,
Shanghai, China

Study question: To clarify the effect of ovarian stimulation using hMG and
medroxyprogesterone acetate (MPA) in terms of ovarian response and the sub-
sequently pregnancy outcome in frozen-thawed embryo transfer (FET) cycles
in women with polycystic ovarian syndrome (PCOS).

Summary answer: The study shows that hMG and MPA protocol lead to simi-
lar efficacy compared to short protocol in inducing oocyte maturation without
adversely affecting the pregnancy outcome meanwhile eliminating the risk of
OHSS.
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What is known already: Our previous studies showed that no cases experi-
enced a premature LH surge or moderate/severe ovarian hyperstimulation syn-
drome in PCOS patients during the luteal-phase ovarian stimulation cycles.
Furthermore, luteal-phase ovarian stimulation is feasible for producing compe-
tent oocytes/embryos in women undergoing IVF/ICSI treatments, with optimal
pregnancy outcomes in FET cycles. But it is difficult to perform ovarian stimu-
lation during the luteal phase of the menstrual cycle since some PCOS cases
have irregular menstrual cycles or anovulation.

Study design, size, duration: In the prospective controlled study, 120 PCOS
patients undergoing IVE/ICSI were recruited between January 2014 and Oc-
tober 2014 and classified into two groups according to the ovarian stimula-
tion protocols: hMG and MPA (group A, n = 60) or short protocol (group
B, n=60).

Participants/materials, setting, methods: In the study group, hMG (225 IU)
and MPA (10 mg/day) were administered simultaneously beginning on
cycle day 3. Ovulation was co-triggered by a GnRH agonist (0.1 mg) and
hCG (1000 IU) when dominant follicles matured. A short protocol was used
as a control. Viable embryos were cryopreserved for later transfer in both
protocols.

Main results and the role of chance: No evidence of statistically difference
was found in the proportion of mature oocytes retrieved (86.72 vs. 89.2%) and
fertilization rate (76.82 vs. 68.78%) between the two groups. Doses of hMG ad-
ministrated and serum E, on day of hCG in group A are significantly higher than
group B (P < 0.05). Clinical pregnancy rates per transfer (45.65 vs. 44.15%),
ongoing pregnancy rates (41.98 vs. 41.56%), implantation rates (33.08 vs.
31%) and cumulative pregnancy rates per patient (56.67 vs. 53.33%) were com-
parable between the two groups. The incidence of OHSS was low between the
two groups (0 vs. 1.67%), with no significant difference.

Limitations, reason for caution: Current evidence about the safety of MPA
used in COH is scarce. MPA was used during the follicle phase and was not fur-
ther exposed after oocyte retrieval in this trial. No direct evidence demonstrated
the role of MPA on oocyte development potential in previous reports.

Wider implications of the findings: MPA has the advantages of an oral ad-
ministration route, easy access, more control over LH levels and eliminating the
risk of OHSS, which will help to establish a new regimen of ovarian stimulation
in PCOS patients in combination with embryo cryopreservation.

Study funding/competing interest(s): Funding by national/international
organization(s) — This work was supported by grants from Shanghai Natural
Science Foundation of China (14ZR1423900 to YW), National Natural Science
Foundation of China (NSFC) the 81470064 (to YW).

Trial registration number: ChiCTR-OCH-14004424.

Keywords: PCOS, medroxyprogesterone acetate, luteal phase ovarian
stimulation

0-223 Endometrial scratching for women with previous IVF failure
undergoing IVF treatment

A. Gibreel', N. El-Adawi?, E. Elgindy?, H. Al-Inany*, N. Allakany',
H. Tournaye®

'"Mansoura University, Obstetrics and Gynecology, Mansoura, Egypt
*Mansoura University, Public Health, Mansoura, Egypt

3Zagazeg University, Obstetrics and Gynecology, Zagazeg, Egypt
4Cairo University, Obstetrics and Gynecology, Cairo, Egypt

SVrije Universiteit Brussel, Reproductive Medicine, Brussel, Belgium

Study question: Does endometrial scratching in the luteal phase of the preced-
ing cycle improve live birth rate after IVF treatment in women with, at least one,
previous IVF failure?

Summary answer: Endometrial scratching does not improve live birth rate in
women undergoing IVF treatment with previous one IVF failure. Nevertheless,
it may mprove live birth in women with two or more previous IVF failures
What is known already: A Cochrane review examining the effect of this in-
tervention had found some evidence that endometrial scratching may improve
IVF outcome.

Study design, size, duration: A parallel two arms multicentre RCT. The study
was conducted between 2010 and 2014. We estimated that our intervention may
increase clinical pregnancy rate from 30% in control group to 45% in the inter-
vention group, hence, a total of 350 women is needed for trial with 80% power
and 5% significance level.

Participants/materials, setting, methods: 387 Participants with at least one
previous failed IVF cycle. Three participating Units; one university unite and
two private units. Randomization through a computer generated tables of ran-
dom numbers. Opaque sealed envelope to conceal allocation. Women were
blinded to their allocation while physicians were not. Women in the interven-
tion group were subjected to endometrial scratching twice in the luteal phase of
the preceding IVF cycle while women in the control group were subjected to a
placebo procedure (introduction of a sound intracervically).

Main results and the role of chance: Our results showed no difference in live
birth rate between the two groups of women (47.2 versus 38.1%, p = 0.08).
However, regression analysis revealed that endometrial scratching was an inde-
pendent predictor of live birth in the subgroup of women with two or more pre-
vious failure after control of other independent predictors ((OR) 3.4, p = 0.005).
Limitations, reason for caution: We acknowledge that this study has two im-
portant potential sources of bias. The first is the use of intra-cervical manipula-
tion in the control group and the second is the fact that 12/194 (6.2%) women
in the control group had a hysteroscopy. Although regression analysis showed
a potential benefit of this intervention in women with two or more previous
failures, the number of women is underpowered to give firm evidence.

Wider implications of the findings: Endometrial scratching should not be per-
formed in women without at least two previous IVF failures. Larger trial with
adequate power is warranted to scrutinize the effect of this procedure and to
clarify the real population that may benefit from this intervention.

Study funding/competing interest(s): Funding by University(ies) — Mansoura
University, Egypt.

Trial registration number: ClinicalTrials.gov under identifier: NCT01245309.
Keywords: IVF, endometrial scratch
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0-224 Orthotopic ovarian tissue transplantation — results in relation to
experience of the transplanting centers, overnight tissue transportation
and transplantation into the peritoneum

J. Liebenthron', R. Dittrich?, B. Toth?, M. Korell*, J. Kriissel®, K. van der Ven!,
K. Winkler®, T. Frambach’, S. Seitz®, R. Schwab’, M. von Wolff*°

"University Hospital of Bonn, University Women's Hospital — Department of
Reproductive Medicine and Endocrinology, Bonn, Germany

*University Hospital of Erlangen, University Women's Hospital — Department
of Reproductive Medicine and Endocrinology, Erlangen, Germany
3University Hospital of Heidelberg, University Women's Hospital — Depart-
ment for Reproductive Medicine and Endocrinology, Heidelberg, Germany
4Johanna-Etienne Hospital in Neuss, Women's Hospital, Neuss, Germany
SUniversity Hospital of Diisseldorf, University Women's Hospital — Department
for Reproductive Medicine and Endocrinology, Diisseldorf, Germany
®University Hospital of Innsbruck, University Women's Hospital — Department
for Reproductive Medicine and Endocrinology, Innsbruck, Austria

'St. Joseph-Stift Hospital in Bremen, Women s Hospital, Bremen, Germany
8Caritas-Hospital St. Josef in Regensburg, Women's Hospital, Regensburg,
Germany

*University Hospital of Freiburg, University Women's Hospital — Department
for Reproductive Medicine and Endocrinology, Freiburg, Germany
WUniversity Hospital/Inselspital of Bern, University Women's Hospital —
Department for Reproductive Medicine and Endocrinology, Bern, Switzerland

Study question: Have the experience of transplanting centers and the overnight
transportation of ovarian tissue before cryopreservation an impact on the trans-
plantation success? What is the success rate of transplantation into the pelvic
peritoneum?

Summary answer: The success rate was higher in experienced transplantation
centers and the overnight transportation of ovarian tissue did not have a negative
impact on the transplantation result. Transplantation into the pelvic peritoneum
resulted in high success rates.
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What is known already: Cryopreservation of ovarian tissue before cyto-
toxic therapies and transplantation is increasingly performed. Centralized tis-
sue banks and transplantations in specialized centers have been suggested to
optimize these procedures. Ovarian tissue should be transplanted orthotopi-
cally. However, the impact of centers experience in tissue transplantation, the
overnight transportation of tissue to centralized tissue banks as well as the
transplantation success in the pelvic peritoneum has not been analysed.

Study design, size, duration: Retrospective analysis of 72 transplantations
performed in the network FertiPROTEKT (www.fertiprotekt.com) from 2007
till 2014. Transplantations performed within <12 month of data analysis, trans-
plantations non-orthotopically, repeated transplantations and loss of follow up
before 12 month after transplantation resulted in exclusion of cases, resulting in
37 analysed transplantations (one/woman) in 8 centers.
Participants/materials, setting, methods: Exclusions were due to: transplan-
tation <12 month of data analysis (n = 17), transplantation non-orthotopically
(n = 1), repeated transplantations (n = 14) and loss of follow up (n = 3). Suc-
cess rate was defined as tissue activity (menstrual cycles) after 1 year and as
achieved pregnancies and deliveries. Experienced centers were those who had
performed >3 transplantations.

Main results and the role of chance: The first analysis compared the success
rates in relation to the experience of the centers. Tissue activity in centers with
low (n=10) vs. high (n =27) experience was 30 vs. 89% (p <0.001). Pregnancy
and delivery rates were 10 vs. 67% and 10 vs. 22%. Due to these differences,
the following analysis included only transplantations in experienced centers.
Tissue activity following no overnight transportation (n = 13) vs. overnight
transportation (n = 14) was 77 vs. 100% (p = 0.05), pregnancy and delivery
rates were 23 vs. 50% and 15 vs. 29%. Transplantation into the peritoneum
(n =22) resulted in tissue activity in 91% of cases, pregnancies in 36% and de-
liveries in 23% of cases. 86% (n = 5) of the 6 women following transplantation
into the pelvic peritoneum conceived spontaneously.

Limitations, reason for caution: The data are drawn from a retrospective anal-
ysis and statistical analysis is based on low case numbers. Since 2008 the cryo-
preservation and transplantation techniques have been modified over the years.
Wider implications of the findings: The data suggest that centralizing ovarian
tissue storage, requiring overnight transportation, is possible. Centralization of
tissue allows transplantations in few experienced centers. Furthermore, central-
ization of these activity will improve the follow up of patients. As transplanta-
tion into the peritoneum result in high success rate, this approach might be an
alternative to transplantation into the ovary. However, a randomized study is
required to define the best transplantation site.

Study funding/competing interest(s): Funding by University(ies). Funding by
hospital/clinic(s) — No competing interests.

Trial registration number: N/A.

Keywords: fertility preservation, ovarian tissue, transplantation, ovary, peritoneum

0-225 Experience with 26 cryopreserved ovarian tissue grafts in a single
centre: are there factors for predicting success?

G. Rozen', D. Gook', F. Agresta?, C. J. Stern’
'Royal Women's Hospital, Reproductive Services, Melbourne, Australia
*Melbourne IVE Fertility Preservation Services, Melbourne, Australia

Study question: Cryopreservation of ovarian tissue followed by transplantation
has a unique role for fertility preservation however experience in humans is lim-
ited and there are uncertainties regarding its clinical efficacy, optimal grafting
site, tissue volumes and factors which may predict success.

Summary answer: Clinical pregnancy occurred in 2/11 (18%) of patients
who underwent stimulated cycles. Mature oocytes were largely harvested from
non-ovarian graft sites and longer duration of ovarian activity was correlated
with increased tissue volume and follicular density. All pregnancies occurred in
women under 25 years at the time of tissue cryopreservation.

What is known already: While efficiency of this technique may have been
overestimated in the literature, the main cause of follicular loss after grafting
appears to be initial ischaemic injury during angiogenesis. Frozen-thawed ovar-
ian tissue can be transplanted to the ovary, another pelvic site and outside the
pelvis. While there are significant advantages of using heterotopic sites (i.e.,
not in or adjacent to the ovary), the clinical value of this approach has been
questioned due to inferior pregnancy rates.

Study design, size, duration: We conducted a retrospective analysis of repro-
ductive outcomes following ovarian tissue transplantations at our centre to date
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(2006-2014). This included 26 transplant procedures in 19 patients, following
a diagnosis of premature ovarian failure.

Participants/materials, setting, methods: Ovarian tissue was harvested from
19 patients with malignant (14/19.74%) and benign (5/19.26%) diseases, and
cryopreserved. Three of 19 patients had prior cytotoxic treatment. Following a
diagnosis of premature ovarian failure ovarian tissue was grafted to pelvic and
extra-pelvic sites, on average 5 years following extraction.

Main results and the role of chance: Ovarian activity resumed in 17/19 pa-
tients (19/26 grafts) after an average of 5.3 months. Seven patients underwent
a second transplantation procedure 1-2 years after the first. Stimulated cycles
in 11 patients with low dose rFSH, yielded 52 eggs (largely from non-ovarian
grafts). MII oocytes were retrieved from mean follicular size 13.5 mm (range
6-20). The overall 2PN fertilisation rate was 64%. A total of 22 fresh and fro-
zen embryos were transferred in 11 women, resulting in 2 clinical pregnancies
(18%). The delivery of healthy twin girls has been reported and there is current-
ly an ongoing 16 week pregnancy. All pregnancies occurred in patients under
25 years at cryopreservation. Follicular density and tissue volume grafted ap-
pear to be the strongest predictors of ovarian activity duration over 12 months.
Limitations, reason for caution: Trends alone can be observed from this data
as the numbers are small.

Wider implications of the findings: These results add to our knowledge of
worldwide experience with this technique and demonstrate the need for ongoing
research to improve efficiency, especially by reducing the follicular loss which
occurs prior to the establishment of neovascularisation. There is encouragement
for continuing investigation into non-ovarian graft sites and optimal volumes of
tissue to graft. These results support offering this technique to young women
who are undergoing fertility threatening treatment.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Royal
Women’s Hospital and Melbourne IVE.

Trial registration number: NA.

Keywords: female fertility preservation, ovarian tissue cryopreservation, ovar-
ian tissue grafting

0-226 mTOR inhibitor can protect the primordial follicle pool in bovine
ovarian tissue treated with cyclophosphamide after xenotransplantation

S. K. Kim!, H. H. Lee', J. R. Lee!, C. S. Suh?, S. S. Kim?, S. H. Kim?

ISeoul National University Bundang Hospital, Obstetrics and Gynecology,
Sungnam, Korea South

*Seoul National University Hospital, Obstetrics and Gynecology, Seoul, Korea
South

3University of Kansas School of Medicine, Obstetrics and Gynecology,
Kensas, U.S.A.

Study question: Can administration of rapamycin or resveratrol with spermi-
dine protect ovarian follicles from gonadotoxicity of cyclophosphamide (Cp)?
Summary answer: Coadministration of rapamycin or resveratrol with spermi-
dine protected ovarian follicle reserve from chemotoxicity of Cp in xenografted
bovine ovarian tissue.

What is known already: Cp exposure was found to induce developing fol-
licle atresia and aberrant primordial follicle activation via the stimulation of
phosphatidylinositol 3-kinase (PI3K)/Akt and mammalian target of rapamycin
(mTOR) signaling pathways. Rapamycin inhibits the kinase activity of mTOR,
which has been shown to result in apoptosis or autophagy depending on cell
type studied. Two plant-derived agents with antioxidant properties, resveratrol
(a polyphenol) and spermidine (a polyamine), enhance autophagy by modula-
tion of S6 kinase 1 activity.

Study design, size, duration: Prospective experimental study. Fresh bovine
ovarian tissue was transplanted to 6-week-old SCID mice. A total of 18 mice
were randomly divided into four groups according to treated agents; group
1 PBS (control), group 2 Cp (75 mg/kg/weekly), group 3 Cp plus rapamy-
cin (7.5 mg/kg 3 times a week), group 4 Cp plus resveratrol and spermidine
(50 mg/kg 3 times a week, respectively).

Participants/materials, setting, methods: Two weeks after transplantation,
these agents were injected for 2 weeks. Seven days after the last injection, ovari-
an grafts were recovered and processed for ovarian histology and apoptosis were
analyzed by TUNEL assay. Phosphorylation of mTOR and ribosomal protein S6
(rpS6) and protein expression of LC3B were determined by Western blotting.
Main results and the role of chance: The percentage of primordial fol-
licles was significantly higher in the group 1 and 3 (34.4 + 17.2, 35.7 + 17.1,
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respectively) than the group 2 and 4 (20.6 + 11.0, 20.7 + 18.4). The percentage
of apoptotic cells were similar irrespective of whether rapamycin or resveratrol
was coadministered. Phosphorylation of mTOR and rpS6 were inhibited by ra-
pamycin or resveratrol. Increased LC3B expression was noticed in the group 3
and 4 compared to in the group 2.

Limitations, reason for caution: We used a single dose of rapamycin and res-
veratrol with a fixed exposure time. Possible protective effects of various doses
of rapamycin and resveratrol against Cp should be evaluated.

Wider implications of the findings: Rapamycin or resveratrol with spermidine
may be applicable for fertility preservation in young cancer patients treated
with cyclophosphamide containing regimens.

Study funding/competing interest(s): Funding by national/international
organization(s) — The Korea Health Care Technology R&D Project, Ministry of
Health and Welfare, Republic of Korea.

Trial registration number: NA.

Keywords: rapamycin, resveratrol, spermidine, cyclophosphamide, fertility
preservation

0-227 Molecular evidence against the preventive actions of GnRH
agonists in chemotherapy induced damage in human ovary and granulosa
cells

G. Bildik', N. Akin', C. Taskiran?, U. Selek®, Y. Guzel*, B. Urman®, O. Oktem®
'Koc University School of Medicine and the Graduate School of Health Sci-
ences, Obstetrics and Gynecology and Reproductive Biology, Istanbul, Turkey
2Koc University School of Medicine, Obstetrics and Gynecology, Istanbul,
Turkey

*Koc University School of Medicine and MD Anderson Cancer Center, Radia-
tion Oncology, Istanbul, Turkey

‘American Hospital Women's Health Center, Assisted Reproduction Unit,
Istanbul, Turkey

*Koc University School of Medicine and American Hospital Women's Health
Center, Obstetrics and Gynecology/Assisted Reproduction Unit, Istanbul,
Turkey

Study question: Is there any molecular evidence for-or-against the protec-
tive effect of GnRH agonists in chemotherapy induced damage in human
ovary?

Summary answer: Yes, this study provides the first evidence against the
protective or attenuative effects of GnRH agonists in chemotherapy induced
ovarian damage by using a novel experimental methodology utilizing real-
time and quantitative transcriptional and cellular cytotoxicity indices, ovarian
histomorphometry, and the markers of DNA damage, apoptosis and hormone
production.

‘What is known already: There is an ongoing debate over the effects of GnRH
agonists in the prevention of ovarian failure in women exposed to cytotoxic
chemotherapy regimens since randomized controlled trials launched to answer
this question yielded conflicting results. The question remained unanswered as
to whether GnRH administration during chemotherapy is protective of ovarian
function. We therefore aimed to investigate GnRH acting via its cognate recep-
tors protects against cyclophosphamide induced DNA damage and cell death
in human ovary.

Study design, size, duration: An in-vitro model of human ovary and granulosa
cells.

Participants/materials, setting, methods: Ovarian cortical pieces (n = 10, age
14-37), nonproliferating human luteinized granulosa cells (HLGC) and pro-
liferating nonluteinizing human granulosa cells (COV434) were cultured for
24 hrs with cyclophosphamide, paclitaxel, cisplatin, TAC regimen (docetaxel,
adriamycin and cyclophosphamide) and ionizing radiation (RT, 2 Gy = LD, of
oocytes) with and without GnRH agonist Leuprolide acetate (12.5-25.50 ng/
mL).

Main results and the role of chance: The expression of GnRH receptor
in the samples were validated with qRT-PCR. E2, P and AMH productions
and follicle counts in ovarian tissue samples exposed to chemotherapy and
RT were significantly reduced compared to controls. The addition of GnRH
did not cause any notable differences in hormone levels and follicle counts
compared to chemotherapy and RT subgroups and controls (Fig-1). Similarly
HLGC exposed to cytotoxic chemotherapy agents underwent apoptosis and
their E2 and P productions were significantly reduced (Fig-2). COV434 cells
treated with chemotherapy exhibited growth arrest and apoptosis in a dose

dependent manner (Fig-3). GnRH did not prevent DNA damage or apoptosis
in both cell types.

Limitations, reason for caution: These results do not rule out the possibility
that GnRH may offer protection in-vivo by some mechanisms other than the
interaction of GnRH with its cognate receptors in the ovary.

Wider implications of the findings: These results provide for the first
time a solid molecular evidence against the protective effects of GnRH in
cyclophosphamide induced damage in human ovary and granulosa cells. There-
fore any patients who opt only to receive GnRH for gonadal protection should
be warned about it.

Study funding/competing interest(s): Funding by University(ies) — Koc
University School of Medicine and the Graduate School of Health Sciences,
Istanbul Turkey.

Trial registration number: NA.

Keywords: GnRH, cyclophosphamide, ovary, apoptosis, AMH

0-228 Effect of ovarian reserve on undesirable estradiol elevation
despite of letrozole co-treatment during controlled ovarian
hyperstimulation for oocyte vitrification in breast cancer patients

T. Navarro Gonzalez', E. Ceballos Garcia', V. Moreno Molinero', L. Pérez
Martin', Y. Gémez Sarabia’, S. Guillén Cajo', M. Caballero', B. Gaspar
Herrero!, L. Ortiz Quintana', F. Pérez Milan'

'Hospital General Universitario Gregorio Maraiion, Obstetrics and Gynaecol-
ogy, Madrid, Spain

Study question: The aim of this study is to assess ovarian reserve effect on
serum estradiol elevation above 500 pg/mL during controlled ovarian hyper-
stimulation (COH) with letrozole co-treatment in breast cancer patients under-
going oocyte preservation.

Summary answer: In letrozole-exposed controlled ovarian hyperstimulation
cycles for oocyte vitrification, final serum estradiol correlates positively with
basal antral follicular count (AFC), but it is not significantly associated and can
not predict final estradiol elevation >500 pg/mL.

What is known already: Letrozole co-treatment is added to FSH activ-
ity under GnRH-antagonist protocol for COH in breast cancer patients who
undergo fertility preservation, in order to avoid associated estradiol increase
in positive estrogen-receptor tumours. Although security threshold in estradiol
elevation in these cycles has not been established, estradiol production reaches
conventional levels in some cases, in spite of letrozole administration. High
ovarian reserve could be a risk factor for letrozole-resistant estradiol increase.
Study design, size, duration: Cohort-nested retrospective case-control study
of an opportunistic sample of breast cancer patients treated between 2010
and 2014:16 cycles of COH for oocyte vitrification with final serum estradiol
>500 pg/mL (cases) were compared with 71 cycles in which that level was not
reached (controls) to estimate odds ratio for high AFC.
Participants/materials, setting, methods: During study period, 96 patients
underwent COH with letrozole cotreatment for oocyte cryopreservation, and 88
achieved oocyte retrieval. We analyze the association between AFC and cycle
characteristics with final estradiol increase over 500 pg/mL. Appropriate sta-
tistical tests have been applied; odds ratios have been estimated as effect size
measure.

Main results and the role of chance: Final estradiol exceeded 500 pg/mL
in 18.2% of letrozole-exposed COH cycles. Amongst pre-treatment variables,
only AFC was significantly correlated with final serum estradiol (Rho: 0.20;
p = 0.003). Nevertheless, AFC failed to predict estradiol elevation >500 pg/
mL (AUC: 0.59; 95% CI: 0.45: 0.72; p = 0.72). An interval analysis of case
frequency by AFC strata showed a considerable but not significant increase of
cases from 15 to 19 follicles or more. However, this effect was not significant
again (OR AFC > 15: 1.8; 95% CI: 0.6; 5.6; p = 0.73; OR AFC > 19: 2.24; 95%
CI: 0.7; 7.15; p=0.16).

Limitations, reason for caution: Applied cohort-nested case-control design
could be appropriate for bias control. Assuming observed exposure differences
between cases and controls for AFC >15 and >19, sample size determined low
statistical powers (18 and 28% respectively).

Wider implications of the findings: Letrozole-resistant estradiol increase
>500 pg/mL seems to be present in almost 1/5 breast cancer patients un-
dergoing OCH for oocyte vitrification. Although estradiol levels at the end
of ovarian stimulation correlates with ovarian reserve, our study has not
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GnRH receptor expression by qRT-PCR
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identified a critical level in AFC useful to predict a significant overexposure
to estradiol.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Hospital
General Universitario Gregorio Marafion.

Trial registration number: Cohort-nested retrospective case-control study.
Keywords: oocyte preservation, letrozol, estradiol, security, AFC

0-229 What threshold values of antral follicle count and anti-Miillerian
hormone levels should be considered in cancer patients, candidates for
oocyte vitrification following in vitro maturation?

C. Simon!, C. Sonigo', M. Boubaya?, A. Benoit!, C. Sifer’, M. Grynberg'
'Hopital Jean Verdier, Department of Reproductive Medicine, Bondy,
France

2Avicenne University Hospital, Clinical Research Unit, Bobigny, France
3Hopital Jean Verdier, Service d’Histologie-Embryologie-Cytogénétique-
CECOS, Bondy, France

Study question: What threshold values of ultrasonographic antral follicle count
(AFC) and serum anti-Miillerian hormone (AMH) levels should be considered
for ensuring the vitrification of different number of in vitro matured (IVM)
oocytes, in cancer patients seeking fertility preservation (FP)?

Summary answer: The present investigation shows that AFC and serum AMH
values above 21 follicles and 3.8 ng/mL, respectively, are required for obtaining
at least 10 IVM oocytes vitrified. Given these relatively high values, the com-
bination of IVM and ovarian tissue cryopreservation should systematically be
discussed for optimizing the FP strategy.

‘What is known already: IVM of cumulo-oocyte-complexes (COCs) followed
by oocyte vitrification has emerged recently as an option for urgent FP. Recent
data have reported that, in healthy patients, 8-20 vitrified oocytes after ovarian
stimulation would be required to obtain a live birth. Although both AFC and
AMH have been reported as predictive factors of IVM success in polycystic
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ovary syndrome, there is a dramatic lack of data regarding the values of these
parameters in oncologic patients.

Study design, size, duration: From July 2013 to December 2014, we prospec-
tively studied 327 cancer patients, aged 18—40 years, candidates for oocyte vit-
rification following IVM.

Participants/materials, setting, methods: All patients had AFC and AMH
measurements, 48—72 h before oocyte retrieval, whatever the phase of the cycle.
COCs were recovered under ultrasound guidance 36 h after hCG priming. Lo-
gistic regression allowed determining threshold values of AFC and AMH, for
obtaining at least 8, 10 or 15 vitrified IVM oocytes.

Main results and the role of chance: Among the 327 cancer patients includ-
ed, 261 were diagnosed with breast cancers, 26 had a hematological malignan-
cies and 43 underwent this procedure for others indications. Overall, the mean
age of the population was 31.7 + 0.26 years. Mean AFC and serum AMH levels
were 21.2 + 0.7 follicles and 4.7 + 0.3 ng/mL respectively. [IVM was performed
in follicular phase for 46.5% of patients and during luteal phase for 36.4%.
The statistical analysis shows that AFC and AMH values above 28 follicles
and 3.9 ng/mL, 21 follicles and 3.8 ng/mL and 19 follicles and 3.3 ng/mL, re-
spectively, are required for obtaining at least 15, 10 or 8 IVM vitrified oocytes.
Limitations, reason for caution: The potential of IVM oocytes vitrified in
cancer patients is unknown. However, data obtained from infertile women
showed a dramatically reduced competence of IVM oocytes when com-
pared to oocytes recovered after ovarian stimulation. As a consequence, the
optimal number of IVM oocytes vitrified in candidates for FP is currently
unpredictable.

Wider implications of the findings: Vitrification of oocytes after IVM should
be considered in the FP strategy when ovarian stimulation is unfeasible, in par-
ticular when markers of the follicular ovarian status are relatively high. Further
investigation will be needed to objectively assess the real potential of these [VM
oocytes after vitrification. Therefore, even when a good COCs yield is expected,
we should systematically encourage IVM in combination with ovarian tissue
cryopreservation.
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Study funding/competing interest(s): Funding by hospital/clinic(s) — Jean
Verdier Hospital.

Trial registration number: NA.

Keywords: fertility preservation, cancer, in vitro maturation, AMH, antral fol-
licle count

0-230 Mesenchymal stem cells facilitate in vitro development of human
preantral follicle

X. Xi', Q. I. A. O. Jie?

' Peking University Shenzhen Hospital, Reproductive Center, Shenzhen Guang-
dong, China

*Peking University Third Hospital, Reproductive Center, Beijing, China

Study question: Whether mesenchymal stem cells (MSCs) could help to
reconstruct a microenvironment to facilitate the human in vitro follicle
development?

Summary answer: Human MSCs could effectively promote in vitro preantral
follicle development in a dose-dependent manner.

What is known already: Biological folliculogenesis is a lengthy and compli-
cated process and follicle growth microenvironment is poorly understood. The
inaccessibility of rebuilding follicle growth niche is the main obstacle for the in
vitro follicle development.

Study design, size, duration: Ovarian tissues were obtained from 7 women
who underwent laparoscopic surgery. Ninety one morphologically intact
preantral follicles, characterized as primary and secondary with a similar
diameter ranging from 45 to 65 mm, were encapsulated and randomly assigned
to be co-cultured with MSCs at different density for 8 days.
Participants/materials, setting, methods: During the in vitro culture (IVC)
period, the morphology of each follicle was recorded and the diameter was
measured. Follicle viability was assessed by Calcein-AM and Ethidium ho-
modimer-1. The gene expression in IVC follicles was analyzed using single-
cell RNA analysis. BMP4, TGF-b1 and estradiol were measured by ELISA and
radioimmunoassay.

Main results and the role of chance: Human MSCs significantly promote the
survival, increase the growth and improve the viability of preantral follicles in a
dose dependent manner in a three-dimensional culture system. Further analyses
revealed that GDF9 and BMP15 in oocytes and INHBA and TGF-bl in granu-
losa cells within the follicles co-cultured with MSCs express notably higher
than those in the follicles cultured without MSCs.

Limitations, reason for caution: Since follicle development is a lengthy and
complicated process and different stages require different supporting gradients,
the present study has limited ability to reveal the long-term effect of MSCs on
follicles development.

Wider implications of the findings: Our findings demonstrate MSCs could
promote preantral follicle development and provide a useful strategy to opti-
mize fertility preservation and restoration by facilitating in vitro follicle growth.
Study funding/competing interest(s): Funding by national/international
organization(s) — National Basic Research Program of China (2011CB944500),
the National Science Foundation (No. 31230047, No. 81471508).

Trial registration number: 2009005.

Keywords: mesenchymal stem cell, fertility preservation, preantral follicle
development, in vitro follicle growth
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0-231 Risk level of intracytoplasmic sperm/spermatid injection for 115
non-mosaic Klinefelter syndrome (KS) patients

T. Miki', A. Tanaka', M. Nagayoshi', I. Tanaka', Y. Takemoto', H. Kusunoki?,
S. Watanabe®

1Saint Mother Obstetrics and Gynecology Clinic and Institute for ART,
Fukuoka, Kitakyusyu, Japan

*Faunal Diversity Sciences Graduate School of Agriculture Kobe University,
Hyogo, Kobe, Japan

3Department of Anatomical Science Hirosaki University Graduate School of
Medicine, Aomori, Hirosaki, Japan

Study question: Is the sex chromosome abnormality incidence for ICSI
children increased when KS patient’s sperm/spermatid is used?

Summary answer: Our data indicates the risk level of KS patients’ intracyto-
plasmic sperm or spermatid injection into oocytes is much lower than previ-
ously expected.

What is known already: It has been reported that the sex chromosome ab-
normality incidence rate for ICSI children increased when KS patient sperm
had been used. The thorough informed consent about the risk of this treatment
should be carried out.

Study design, size, duration: We have performed a retrospective analysis of
clinical outcome of ICSI in KS men using testicular sperm/spermatid during
2007 ~ 2012. In addition, we performed chromosomal analysis of 21 new born
babies and FISH analysis of 500 round spermatids of KS patients.
Participants/materials, setting, methods: In a clinical IVF setting, this study
dealt with 215 men who had previously been diagnosed as having non-mosaic
KS. ICSI was performed using testicular sperm and spermatids were injected
into electrically activated oocytes. We performed FISH analysis for remaining
spermatids to confirm they are haploid cells.

Main results and the role of chance: 1. Out of 215 patients, slowly motile
testicular sperms in 22 patients [A: 10.2% (22/215)], early stages of spermatid
in 94 patients [B: 43.7% (94/215)] and no spermatogenic cells in 99 patients
[C: 46.0% (99/215)] were found. Pregnancy rates per treatment cycles miscar-
riage rates and delivery rates in group A, B, were [A: 22.9% (8/35), 12.5%
(1/8), 20.0% (7/35)], [B: 16.0% (36/225), 22.2% (8/36), 12.4% (28/225)] re-
spectively. 37 healthy babies were born (male:female = 15:22) with 21 nor-
mal karyotype. No major congenital abnormalities were observed. 2. FISH
analysis for early stage spermatids showed 100% monosomic, no disomic cells
(X'=224/485, Y =261/485, XX, YY, XY = 0/485).

Limitations, reason for caution: Total number of new born babies from KS
patients so far are about 150 (including our data) and about only 35 (including
our data) babies are proved to be chromosomaly normal. It might be premature
to conclude the conception using KS gametes are not genetically safe.

Wider implications of the findings: This treatment is believed to indicate the
risk level of KS patients’ intracytoplasmic sperm or spermatid injection into
oocytes is much lower than previously expected considering the facts the karyo-
plast of new born babies using KS men’s gamete are 100% normal and FISH
analysis for 500 spermatids from KS men were haploid.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Saint
Mother Obstetrics and Gynecology Clinic and Institute for ART.

Trial registration number: None.

Keywords: klinefelter syndrome, ICSI, MD-TESE, chromosome

0-232 Increased risk of sperm chromosomal abnormalities and
decreased recombination frequency in non-obstructive azoospermic males

V. Peinado!, N. Al-Asmar?, L. Alegre®, M. Vera?, L. Rodrigo®, J. M. Martinez-
Jabaloyas®, M. Gil-Salom’, J. Remohi®, C. Simén’, T. Hassold®, C. Rubio*
genomix, PGD Molecular Cytogenetics, Valencia, Spain

2[VIGen, PGD Molecular Cytogenetics, Miami, U.S.A.

3Instituto Valenciano de Infertilidad-1VI, FIV, Valencia, Spain

*Igenomix, PGD Molecular Cytogenetics, Valencia, Spain

SInstituto Valenciano de Infertilidad-1VI, Urology, Valencia, Spain

®Instituto Valenciano de Infertilidad-1VI, Obstetrics and Gynecology, Valencia,
Spain

"Fundacion Instituto Valenciano de Infertilidad (FIVI) Instituto Universitario
IVI/INCLIVA Valencia University Department of Obstetrics and Gynecology
School of Medicine Stanford University. Igenomix, Obstetrics and Gynecology,
Valencia, Spain

8Center of Reproductive Biology School of Molecular Biosciences Washington
State University, Molecular Biosciences, Washington Pullman, WA, U.S.A.

Study question: The aim of this study was to assess meiotic recombination in
primary spermatocytes, synaptonemal complex length and the correlation with
chromosomal abnormalities in testicular spermatozoa from infertile men with
idiopathic non-obstructive azoospermia (NOA).
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Summary answer: Our study shows an increased sperm aneuploidy rates
and decrease in recombination levels and in NOA patients compared to
fertile controls. These findings would corroborate the correlation between
both parameters and the higher aneuploidy risk for the offspring of NOA
patients.

What is known already: During the first meiotic division in spermatogenesis
there are two critical events. First, synapsis between homologous chromosomes
and formation of the synaptonemal complex (SC), which regulates sister chro-
matid cohesion and provides the template for localization of recombination
machinery proteins. Secondly, recombination between homologous chromo-
somes, which is essential for the correct segregation. Errors during these two
processes may induce incorrect segregation of chromosomes and are a major
cause of gamete aneuploidy.

Study design, size, duration: Prospective cohort study from January 2008 to
December 2014. Meiotic progression, total length of SC, frequency of recombi-
nation and sperm aneuploidy were evaluated in samples obtained from testicu-
lar biopsies (n = 13) from NOA patients. The study group was compared with a
control group (n = 18) from post-vasectomized (OA) patients.
Participants/materials, setting, methods: Immunocytogenetics with SCYP3,
CREST and MLH1 antibodies for meiotic progression, SC length, and recom-
bination. Fluorescence in situ Hybridization (FISH) for chromosomes 1, 4, 6,
13, 16, 18, 21, 22 in primary spermatocytes and chromosomes 13, 18, 21, X, ¥
on sperm. MicroMeasure 3.3 program was used for SC length.

Main results and the role of chance: The overall mean number of MLH1 foci
per cell showed a significant decrease in NOA patients compared to the control
group (45.2 vs. 48.7; p < 0.0001). Comparing mean number of MLH1 foci per
chromosome we observed a significant decrease for chromosome 4 (2.5 vs.
3.0, » <0.0001) chromosome 16 (1.7 vs. 2.0; p <0.0001), chromosome 18 (1.8
vs. 2.6; p <0.0001) and chromosome 22 (1.0 vs. 1.2; p = 0.0394) compared to
the control group. Regarding the total length of the SC, no significant differ-
ences were observed between the groups (276.8 vs. 276.7 mm; p = 0.9526).
FISH analysis in testicular spermatozoa showed an increase of chromosomal
abnormalities in the NOA patients compared to the study group (0.4 vs. 0.2;
2 <0.0001).

Limitations, reason for caution: The major limitation is the limitation of the
sample size due to the difficulty in their identification and obtention, this is the
main reason for caution.

Wider implications of the findings: These studies are crucial to understand the
origin of aneuploidy and to better characterize different phenotypes that may
contribute to higher spermaneuploidy risk.

Study funding/competing interest(s): Funding by national/international
organization(s) — Fondo de Investigacion Sanitaria Grant (FIS Grant). Code:
PS09/01725.

Trial registration number: None.

Keywords: meiotic recombination, chromosomal abnormalities in sperm

0-233 De novo point mutations in the male gamete are directly
associated with paternal aging and reduced fecundity

M. G. Katz-Jaffe!, J. Parks!, A. Strieby!, B. McCallie!, W. B. Schoolcraft!
'Colorado Center for Reproductive Med., National Foundation for Fertility
Research, Lone Tree, CO, U.S.A.

Study question: Is there an increase of de novo point mutations in the gam-
etes of an individual male in association with paternal aging and reduced
fecundity?

Summary answer: Sperm exome sequencing detected the accumulation of
significant de novo point mutations in the spermatozoa coding sequence of in-
dividual males as they aged. These de novo point mutations resulted in amino
acid changes, which are predicted to affect protein/enzyme function in key bio-
chemical pathways that may impact spermatogenesis.

‘What is known already: Increasing evidence supports an association between
paternal aging and reduced reproductive function that includes significant de-
clines in many semen traits. As an aging reproductive population in the devel-
oped world, a greater focus and recognition of the impact of parental age and
the underlying mechanisms may lead to better patient outcomes during infertil-
ity treatment. Additionally, advances in sequencing technology have allowed for
investigations of genome-wide mutations rates revealing 75% originating in the
paternal lineage.
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Study design, size, duration: Young outbred male mice (n = 13) with proven
fecundity underwent surgery to remove a single testicle. Males were then rou-
tinely mated to monitor fecundity until 15 months of age, when the second
testicle was surgically removed.

Participants/materials, setting, methods: Motile epididymal sperm was
subjected to somatic cell lysis. cDNA fragment libraries were generated for
exome capture, hybridization and sequencing on the ION PI v2 chip. DNA
reads were aligned to mouse reference genome UCSC 10 mm and single nu-
cleotide polymorphisms (SNPs) compared to UCSC dbSNP 137 with Avadis
NGS platform.

Main results and the role of chance: All males experienced significantly
reduced fecundity by 15 months of age. Sperm exome sequencing generated
75 million reads, high coverage and 99.5% accuracy in single base nucleotide
calls. A total of 3,343 significant SNP effects passed QC, with 625 de novo
point mutations (18.7%) observed only in sperm of individual old vs. young
males, all resulting in amino acid changes that are predicted to affect protein/
enzyme function (P < 0.05). Gene ontology and pathway analysis of these af-
fected proteins/enzymes identified enriched biochemical pathways that may
impact spermatogenesis including: cell surface receptor linked signaling path-
way, signal transducer activity, transmembrane receptor activity and G-protein
coupled receptor signaling (P < 0.05).

Limitations, reason for caution: This study was performed using a murine
model, which was a limitation, however also a strength since the same male
individuals were examined over their natural lifetimes. Additionally, exome
sequencing does not identify de novo point mutations in the regulatory and
intronic regions of the genome.

Wider implications of the findings: This novel study allowed for the direct
association between paternal aging and the generation of de novo point muta-
tions in an individual males’ gametes. Characterization of these de novo point
mutations revealed amino acid changes predicted to be responsible for protein/
enzyme dysfunction that may provide the framework for perturbed spermato-
genesis resulting in the observed decline in reproductive fecundity.

Study funding/competing interest(s): Funding by hospital/clinic(s) — National
Foundation for Fertility Research.

Trial registration number: None.

Keywords: sperm, exome, de novo mutation, paternal age, infertility

0-234 Investigation of sperm telomere length as a potential marker of
paternal genome integrity and semen quality

E Cariati', S. Jaroudi', S. Alfarawati', A. Raberi!, C. Alviggi’, R. Pivonello®,
A. Colao®, D. Wells*

'Reprogenetics UK, Institute of Reproductive Science, Oxford, United Kingdom
*University of Naples “Federico II”, IVF Unit, Naples, Italy

3University of Naples “Federico 11", Andrology Unit, Naples, Italy

“University of Oxford, Nuffield Department of Obstetrics and Gynaecology,
Oxford, United Kingdom

Study question: Is measurement of sperm telomere length (STL) potentially
useful for assessing semen quality?

Summary answer: Reduced STL is associated with chromosomal abnormality,
especially meiotic failure producing diploid sperm, and may lead to increased
apoptosis during spermatogenesis. Given the importance of aneuploidy and
apoptosis, it is likely that measurement of STL can convey clinically relevant
information.

‘What is known already: Telomeres are essential for maintaining chromosome
integrity. Recent studies have shown that elongation of telomeres occurs during
human spermatogenesis. Shorter STL has been reported in samples from men
with idiopathic infertility, and one study has demonstrated a correlation with
sperm count in young men. The biological reasons for different STL and its
correlation with clinical features are still poorly understood. No data has been
reported on STL in relation to chromosome abnormality in human sperm.
Study design, size, duration: For this prospective study, semen samples were
collected from 73 infertile men.

Participants/materials, setting, methods: STL was assessed using quantita-
tive polymerase chain reaction in combination with an assessment of sperm
DNA fragmentation index (SDF), employing the Sperm Chromatin Dispersion
Test. Chromosome abnormalities were evaluated in ~2000 sperm per sample
using multi-colour fluorescence in situ hybridization (chromosomes 13, 18, 21,
XandY).
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Main results and the role of chance: A significant correlation between STL
and diploidy was found ( = -0.29, p = 0.02). The association between SDF
and aneuploidy, previously reported, was confirmed (= 0.31, p = 0.009). STL,
the aneuploidy rate and SDF were each associated with sperm count (» = 0.34,
p =0.004; r=-0.27, P = 0.025; r = -0.49, p < 0.0001). Interestingly, samples
with isolated oligozoospermia showed shorter STL (p = 0.002), higher aneu-
ploidy rate (P = 0.048) and SDF (p = 0.0005) compared to normozoospermic
men.

Limitations, reason for caution: A technical limitation of this study is the in-
ability to assess the entire chromosome complement in individual sperm. Con-
sequently, aneuploidy rates are likely to be underestimated and any potential
correlations between SDF, STL and abnormalities affecting specific chromo-
somes cannot be determined.

Wider implications of the findings: STL has potential as a fast and inexpen-
sive form of sperm quality assessment, which could be considered before un-
dertaking DNA fragmentation and aneuploidy analysis. Combined together, the
three tests represent a useful genetic assessment, providing information inde-
pendent of traditional sperm parameters, assisting in the identification of men
who might benefit from preimplantation genetic screening of their embryos due
to elevated diploidy/aneuploidy risk. The finding of samples with atypical STL
also raises interesting biological questions.

Study funding/competing interest(s): Funding by hospital/clinic(s) —
Reprogenetics UK.

Trial registration number: NA.

Keywords: telomere length, sperm DNA fragmentation, aneuploidy, male
infertility, human sperm

0-235 Clinical outcomes of preimplantation genetic screening cycle
are not related to male characteristics: observational longitudinal cohort
study involving 734 consecutive cycles

A. Vaiarelli', L. Rienzi', D. Cimadomo', S. Colamaria', C. Scarica’,

M. Stoppa', R. Maggiulli', M. Giuliani', E. Gravotta', F. Sapienza',

A. Capalbo!, F. M. Ubaldi'

!Clinica Valle Giulia, G.EN.E.R.A Reproductive Medicine Centres Italy, Roma,
Italy

Study question: Is male factor associated with laboratory and clinical out-
comes of blastocyst stage aneuploidy screening cycles?

Summary answer: Secretory azoospermia is associated with lower blastocyst
rate in PGS cycles. However, when blastocysts form, male factor does not im-
pact on aneuploidy rate and on implantation potential of euploid blastocysts
What is known already: Chronological and biological female age is highly
related to aneuploidy rate in blastocysts. It’s thus generally recognize that the
main indication for PGS are advanced maternal age, recurrent pregnancy
loss and/or recurrent implantation failure. However, little is known about
severe male factor incidence on embryo developmental competence and
aneuploidies.

Study design, size, duration: This is an observational longitudinal cohort study
involving 734 consecutive blastocyst stage PGS cycles from January 2012 to
December 2014. Primary outcome measures were aneuploidy rate and im-
plantation rate of euploid blastocysts in single cryopreserved embryo transfer
cycles. Logistic regression analysis was used to exclude any possible confound-
ing factor.

Participants/materials, setting, methods: Basal and cycle characteristics
were recorded (female and male age, FSH, infertility factor, duration of infertil-
ity, previous miscarriages and IVF failures, number of mature eggs). Patients
were clustered according to semen analysis following the parameters defined
by WHO 2010. Blastocysts underwent trophectoderm biopsy with 24-chromo-
some screening analysis

Main results and the role of chance: From the 734 egg retrieval cycles, 4992
MII were injected resulting in 1640 biopsied blastocysts. Cycles with no blasto-
cysts were 173 (23.6%, 95% CI =20.5-26.8). 1640 blastocysts were biopsied and
656 were euploid (40.0%, 95% CI = 37.6-42.4). 249 were already transferred
resulting in 134 ongoing implantations (52%, 95% CI =46.2-58.9). As expected,
female age and number of MII were associated with aneuploidy rate (OR = 0.68,
95% CI=0.60-0.76 and OR = 1.83 95% CI = 1.56-2.15, respectively, p <0.01).
Male factors, male age, BMI, smoking habits and sperm parameters were all
not related with blastocyst development and aneuploidy rate (OR = 1.03, 95%

CI=0.99-1.08; OR =0.94, 95% CI=0.85-1.04; OR = 1.02 95% CI=0.98-1.07,
OR = 1.18 95% CI = 0.39-3.6, respectively). Testicular sperm extraction was as-
sociated with a lower blastocyst rate (OR = 0.19, 95% CI = 0.4-0.81). None of
the covariates was associated with implantation of euploid blastocysts, including
female age and all male characteristics (intercept p-value = 0.24).

Limitations, reason for caution: Longitudinal cohort study from a single cen-
tre. Most of the couples included underwent PGS cycle for advanced female
age. Overall, few azoospermic patients were included in this dataset, limiting
the conclusion for this category. Furthermore, no additional functional semen
analyses, such as DNA fragmentation, have been performed.

Wider implications of the findings: At present, it is still unclear whether se-
vere male factor could be considered a valid indication for PGS. Our study on a
large population of patients failed to identify a correlation between male char-
acteristics and blastocyst chromosomal constitution and implantation potential.
If the results are confirmed, PGS should not be proposed in these cases.

Study funding/competing interest(s): Funding by hospital/clinic(s).

Trial registration number: None.

Keywords: male factor, preimplantation genetic screening

0-236 Altered FISH in sperm, would you be indicated preimplantation
genetic diagnosis (PGD)?

A. Fabregat Reolid', N. Baeza Pérez', J. A. Ortiz Salcedo', B. Lled6 Bosch!,
R. Morales Sabater!, E. V. A. Garcia Hernandez', J. Ten Morro?, M. C. Tié
Marquina?, J. Llacer Aparicio®, R. Bernabeu Pérez®

!nstituto Bernabeu, Biotech, Alicante, Spain

*Instituto Bernabeu, Embriology Laboratory, Alicante, Spain

3Instituto Bernabeu, Reproductive Medicine, Alicante, Spain

Study question: Is there a correlation between sperm aneuploidy and transmis-
sion of chromosomal abnormalities to their offspring?

Summary answer: The analysis of our results indicates that probability of find-
ing a chromosomally altered embryo is significantly higher in those men with
altered sperm FISH to at least one of the chromosomes analyzed respect for
those men with normal FISH specially in couples with young women.

What is known already: The development of more sophisticated techniques
such as ICSI, revolutionized the management of male infertility, allowing
the use of sperm from men with severely compromised semen parameters.
Nevertheless, approximately 20% of pregnancies end in miscarriage. Aneu-
ploidy has a negative effect on reproductive outcomes and represents one
of the main causes of implantation failure and miscarriage. PGD has been
applied for the selection of euploid embryos aiming to improve clinical
outcomes.

Study design, size, duration: We performed a retrospective observational
study. Overall, 834 embryos (140 cycles) were biopsied and diagnosed. Of
these, 634 embryos were analysed by FISH after biopsy on day 3 and 200
embryos were analyzed using a-CGH after biopsy on day 5. Study was per-
formed from January 2007 to April.

Participants/materials, setting, methods: PGD (SGP or a-CGH) was per-
formed to couples who attended the Instituto Bernabeu with recurrent mis-
carriage, implantation failure, severe male factor or altered karyotypes. We
analyzed 7 chromosomes in spermatozoa and 9 in the blastomeres by FISH
(SGP). For a-CGH, trophectoderm genome was amplified and performed Agi-
lent SurePrintG3 8x60K.

Main results and the role of chance: Globally, 412 out of 834 biopsied
embryos were aneuploid (49.4%). Significant differences were reported in
terms of embryonic aneuploidy among those embryos from men with al-
tered sperm FISH (64.5%) and normal (49.4%) (p < 0.05). For embryos
diagnosed by a-CGH, we also found significant differences in the rate of
embryonic aneuploidy depending on whether the man had altered sperm
FISH (68.6%) or normal (39.6%) (p < 0.05). However, not significant dif-
ferences were found (p = 0.196) when analyzing the embryos by SGP. We
also considered other parameters such as semen quality, DNA fragmentation
and implantation rate in relation to embryonic aneuploidy. We only obtained
significant differences for semen quality (p < 0.05, p = 0.736 and p = 0.26
respectively).

Limitations, reason for caution: One limitation of the study is the use of FISH
to determine aneuploidy in sperm and embryos biopsied on day 3, since in this
way we only study a certain number of chromosomes. This could be the reason
why no significant differences in SGP were found.
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Wider implications of the findings: This study shows that altered sperm FISH
could be an indication in itself for the performance of a PGD by a-CGH to
reduce implantation failure and recurrent miscarriage.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Instituto
Bernabeu Biotech.

Trial registration number: No trial registration number.

Keywords: male factor, sperm FISH, PGD, CCS, a-CGH

0-237 Epigenetic heterogeneity in sperm of infertile men

S. Laurentino!, J. Beygo?, V. Nordhoff', S. Kliesch', J. Wistuba', J. Borgmann',
K. Buiting?, B. Horsthemke?, J. Gromoll'

'University of Miinster, Centre of Reproductive Medicine and Andrology,
Miinster, Germany

*University of Duisburg-Essen, Institute of Human Genetics, Essen,

Germany

Study question: Are the aberrant sperm DNA methylation levels detected in
infertile males caused by widespread errors affecting all sperm produced by an
individual or by the concomitant existence of populations of sperm with differ-
ent methylation patterns?

Summary answer: In a distinct group of men with severe oligozoospermia,
but not in normozoospermic individuals, sperm is composed of discrete popu-
lations of spermatozoa with opposing DNA methylation patterns at imprinted
regions resulting in epigenetic mosaicism.

‘What is known already: Imprinted genes are silenced by methylation either in
the oocyte (maternally imprinted) or the sperm (paternally imprinted). This pa-
rental-specific methylation pattern is maintained in the somatic lineages of the
offspring but requires erasure and reprogramming in the germline. Recent stud-
ies have associated aberrant methylation of imprinted genes in sperm DNA with
abnormal sperm parameters and male infertility. Moreover, a higher prevalence
of imprinting disorders in children born after assisted reproductive techniques
(ART) has been suggested

Study design, size, duration: Swim-up purified sperm was obtained from 42
men with normal (n = 19) and abnormal (n = 26) sperm parameters (according
to the World Health Organization criteria). DNA methylation levels of imprint-
ed genes were analysed by pyrosequencing-based Oligo-Sperm Methylation
Assay (OSMA) and by Deep Bisulfite Sequencing (DBS).
Participants/materials, setting, methods: DNA was isolated and bisulfite-
treated from pools containing 10 spermatozoa or the whole swim-up fraction.
DNA methylation of KCNQ1OT1 was measured in fractions of 10 spermatozoa
by OSMA. DNA methylation of maternally (KCNQI1OT! and MEST) and pater-
nally (H19 and MEG3) imprinted genes was analysed by DBS at single cell level.
Main results and the role of chance: An increased variation in the DNA
methylation values of the maternally methylated gene KCNQ1OT! was found
by OSMA in samples with abnormal sperm parameters (such as those with
a combination of oligo-, astheno- and teratozoospermia) but not in normo-
zoospermic samples. DBS showed that normozoospermic samples have a
homogenous pattern of DNA methylation (KCNQI1OTI: 3.78 + 5.29; MEST:
0.76 £ 0.27; H19: 93.40 + 2.49; MEG3: 0.88 + 0.19), while oligoasthenotera-
tozoospermic samples show discrete populations with either normal or ab-
normal methylated patterns, resulting in aberrant average methylation values
(KCNQIOTI: 29.38 £ 7.49; MEST: 26.18 + 4.65; H19: 2448 + 6.71; MEG3:
69.50 + 10.13). Aberrant methylation of H79 appears to occur preferentially in
the maternally inherited allele.

Limitations, reason for caution: OSMA could only be used for analysing one
imprinted gene, KCNQ1OT1, due to the difficulty in working with such limited
amounts of DNA. Analysis by DBS was only performed on a limited number
of severely oligozoospermic samples and should be extended in the future to
samples with milder defects.

Wider implications of the findings: The results presented herein demonstrate
for the first time the existence of sperm populations with different imprinting
status, ranging from normal to aberrant DNA methylation levels, coexisting in
the semen of oligoasthenoteratozoospermic men, therefore providing an expla-
nation for the findings of previous studies. These men produce portions of nor-
mally methylated sperm which, in the future, might be targeted and selectively
used to improve ART outcome.

Study funding/competing interest(s): Funding by national/international
organization(s) — Deutsche Forschungsgemeinschaft (DFG FOR1041/2).
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Bundesministerium fiir Bildung und Forschung (Network Imprinted Diseases,
01GM1114A).

Trial registration number: NA.

Keywords: epigenetic heterogeneity, DNA methylation, imprinting, sperm,
male infertility
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SESSION 62: BASIC ASPECTS OF ENDOMETRIOSIS

0-238 Endometrial mesenchymal stem cells present with high
regeneration and migration potential suggesting their involvement in
endometrial monthly regeneration and development of endometrial
disorders
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P. Lehenkari?, J. S. Tapanainen®, T. T. Piltonen®
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*Medical Research Center University of Oulu and Oulu University Hospital,
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*Medical Research Center University of Oulu and Oulu University Hospital,
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SUniversity of Helsinki and Helsinki University Central Hospital Helsinki
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*University of Oulu and Oulu University Hospital Oulu, Department of
Obstetrics and Gynecology and Center of Clinical Research, Oulu, Finland

Study question: As endometrium beholds vast regeneration potential during
menstrual cycle and also ability to establish endometriosis, we aimed to study
how endometrial mesenchymal stem cells (eMSCs) differ as for their regenera-
tion and migration potential from their presumable progenitors, bone marrow
mesenchymal stem cells (bmMSCs), and their progeny, endometrial stromal
fibroblasts (eSF).

Summary answer: In terms of differentiation, wound healing/regeneration and
migration potential, the eMSCs were similar to bmMSCs, whereas the eSFs
showed lower regeneration and migration capacity. The findings may give im-
portant insight to endometrial eMSCs-related regeneration and may underline
the role of eMSCs in ectopic lesion formation in endometriosis.

‘What is known already: Recently, eMSCs were identified in the endometrium
in perivascular space and their gene profile was established indicating eSFs
being their progeny. Furthermore, according to previous studies in mice and
humans, it has been suggested that eMSCs originate from bmMSCs. Although
eMSCs have been characterized for their differentiation and proliferative po-
tential, the role of eMSCs in endometrial tissue regeneration and migration (in
response to cytokine/hormonal triggers) compared to bmMSCs or eSFs has not
been well established.

Study design, size, duration: Prospective, university-based, case-control, in
vitro study using endometrial biopsies (n = 8) and bone marrow aspirates (n = 6)
obtained from fertile aged women undergoing surgery for benign gynaecologi-
cal reasons or scoliosis. The study was designed to compare the regeneration
(wound healing, WH) and migration properties of eMSCs to bmMSCs or eSFs.
Participants/materials, setting, methods: The eMSCs and eSFs were
FACS-isolated (eMSC: CD146"/PDGFf*; eSF: CD146/PDGFf*) and bmMSCs
were obtained through culturing. All cell types were cultured and tested (pas-
sage 2—4) for stem cell regeneration (2% serum) and migration [serum (2 vs.
10%, estradiol (E,, 10 nM) vs. progesterone (P,, 1 uM) vs. E,P, (10 nM/1 uM,
IL-1b (10 ng/ml)] properties.

Main results and the role of chance: The eMSCs and bmMSCs were able
to differentiate and as expected, the eSFs were not. Furthermore, the eMCs
displayed high clonogenic potential and stem cell surface marker profile. The
regeneration capacity of eMSCs was comparable to bmMSCs (although faster
healing rate in WH assay) and significantly higher than in eSFs (p < 0.03).
Furthermore, the eMSCs showed higher migration response to serum (2 vs.
10%, up till 96 h) compared to bmMSCs and eSFs (p < 0.001). In contrast, the
hormonal trigger with E, or P, or E,P, did not result into any migratory activity
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in any of the three cells types. Interestingly, the IL-1b was shown to be the
highest migration trigger for eMSCs (p < 0.001), whereas the IL-1b migration
response of bmMSCs and eSFs was comparable to serum triggering.
Limitations, reason for caution: This is a pilot in vitro study with small
sample size. The obtained results should be confirmed in a larger data set
with synchronized endometrial samples and applied in in vivo models. For
practical reasons, it was impossible to isolate all cell types from the same
patient.

Wider implications of the findings: According to the present data, the eMSCs
possess high regeneration potential and therefore most likely play an impor-
tant role in monthly endometrium regeneration where cytokine-trigger seems
to provoke more robust migration than hormones. Furthermore, these findings
may indicate a key role of eMSCs in ectopic endometrium lesion formation
in establishing endometriosis. The vast proliferative and migratory nature of
eMSCs may also indicate involvement of these cells in other endometrium-
related pathologies like adenomyosis and cancer.

Study funding/competing interest(s): Funding by University(ies). Funding
by hospital/clinic(s). Funding by national/international organization(s) — Sigrid
Juselius Foundation, Academy of Finland, Finnish Medical Foundation, Orion-
Farmos Research Foundation.

Trial registration number: NA.

Keywords: endometrium, endometrial mesenchymal stem cells (eMSCs), Bone
marrow mesenchymal stem cells (bmMSCs), migration, cytokine

0-239 Activating transcriptional factor 3 facilitates decidual prolactin
expression in human endometrial stromal cells

X. Cheng!, Z. Diao', L. Ding', X. Zhen!, Y. Hu!, G. Yan', H. Sun!
'The Affiliated Drum Tower Hospital of Nanjing University, Reproductive
Medicine Center, Nanjing Jiangsu, China

Study question: To explore whether Activating Transcriptional Factor 3 (ATF3)
participates in the process of regulating human endometrial decidualization.
Summary answer: ATF3 is responsive to the stimulation of sexual hormone
and sequentially elevates the secretion of prolactin (PRL), a specific decidual
factor, in human endometrial stromal cells (hESCs).

What is known already: Decidualization is tightly controlled by multiple
genes that regulate the production of proteins, one of which is prolactin (PRL)
that plays a key role during early pregnancy including the regulation of uterine
epithelial cell differentiation, trophoblast growth, and the modulation of the
immune response. Stress response gene ATF3, a member of the ATF/CREB
family, is strongly associated with some specific physiological procedures such
as inflammatory response, cytothesis and cellular anti-apoptosis.

Study design, size, duration: Human endometrial stromal cells were infect-
ed with Ad-CTL or Ad-ATF3 adenovirus, otherwise stimulated with 1 pM
medroxyprogesterone acetate (MPA) and 0.5 mM 8-Br-cAMP after knockdown
ATF3, all treated hESCs were applied for 3 and 6 days.
Participants/materials, setting, methods: Human endometrial stromal cells
isolated from endometrial biopsy were treated with 8-Br-cAMP and MPA to
induce decidualization. The expression of ATF3 was analyzed by the Q-PCR
and western blot. ELFA was performed to measure secretion of prolactin.
Main results and the role of chance: Western Blot showed ATF3 was notably
lower expressed in endometrial tissue of 13 repeated implantation failure (RIF)
patients compared with 12 successfully concepted women with once embryo
transplantation, all patients undergoing IVF treatment in Drum Tower Hospital.
ATF3 mRNA expression in hESCs was significantly increased (P < 0.001) after
decidualization stimulated by 8-Br-cAMP and MPA in early time. Adenovirus-
mediated overexpression of ATF3 in hESCs markedly increased PRL mRNA
expression and PRL secretion (P < 0.01) in a concentration-dependent manner,
simultaneously making hESCs demonstrate a morphological transformation
from fibroblast-like to decidual cell-like. On the contrary, knockdown of ATF3
in hESCs observably decreased decidual PRL mRNA expression and PRL se-
cretion (P < 0.01) induced by 8-Br-cAMP and MPA.

Limitations, reason for caution: This study was a phenomenal investigation to
illustrate ATF3 is involved in process of decidualization and further research is
required to explain its concrete mechanism.

Wider implications of the findings: We provided convinced evidences that
ATF3 is a relevant factor in decidualization due to its function in regulating the
secretion of PRL in hESCs. Extra experiments have showed ATF3 can promote
embryo adhesion with in-vitro attachment model of BeWo spheroids adhering

to Ishikawa cells, indicating that ATF3 may also modulate endometrial capac-
ity. Considering its immunological properties, ATF3 may take part in embryo
implanting via adjusting uterine immune microenvironment.

Study funding/competing interest(s): Funding by national/international
organization(s) — This work was supported by The National Natural Science
Foundation of China Grant 81170570 and The National Natural Science Foun-
dation of China Grant 81370683.

Trial registration number: None.

Keywords: embryo implanting, decidualization, decidual prolactin, activating
transcriptional factor 3

0-240 Regulatory mechanism of endometrial mesenchymal-like stem
cells during menstruation

S. Xu', R. W. S. Chan!, H. Y. Ng', W. S. B. Yeung'
'The University of Hong Kong, Obstetrics and Gynaecology, Hong Kong
Island, Hong Kong

Study question: The human endometrium is highly regenerative in a woman’s
reproductive life. Endometrial stem cells have been shown to contribute to this
remarkable process [1]. We hypothesized that endometrial niche cells during
menstruation regulated the behavior of endometrial mesenchymal-like stem
cells (eMSCs) and thereby regeneration of the endometrium.

Summary answer: The eMSC population (co-expressionof CD140b"CD 146"
cells) was enriched during menstruation. Soluble factors secreted by the
endometrial niche (epithelial or stromal) cells from menstrual phase sig-
nificantly increased the eMSCs’ proliferative activity and phenotypic
expression.

‘What is known already: Regeneration of the endometrial mucosa takes several
days after menstruation [2]. A cascade of growth factors, cytokines and chemo-
kines are present at the onset of menstruation [3].

Study design, size, duration: Sequential beading with magnetic beads coated
with anti-CD140b and anti-CD146 antibodies was used to isolate eMSCs from
menstrual (n = 6), proliferative (n = 4) and secretory (n = 3) phase. The eMSCs
were seeded at low density, and indirectly co-cultured at a ratio of 1:30 with
endometrial niche (epithelial or stromal) cells from menstrual (z = 9) and secre-
tory phase (n = 2) for 15 days. The cloning efficiency and proportion of cells
expressing the eMSC markers was evaluated.

Participants/materials, setting, methods: Menstrual phase samples are ob-
tained from women aged 36.1 + 4.1 years undergoing IVF treatment on their
second day of menstruation. Proliferative and secretory phase samples are
obtained from women aged 44.6 + 2.8 years undergoing total abdominal hys-
terectomy. Endometrial cells are isolated enzymatically and the percentage of
eMSCs was analyzed by flow-cytometry.

Main results and the role of chance: Overall, a significantly higher propor-
tion of eMSCs was detected in endometria from the menstrual (4.02%) and
proliferative phase (4.26%) than the secretory phase (1.46%). Menstrual phase
eMSCs underwent more self-renewal passages (6 rounds) than those from other
phases (4 rounds, P < 0.05). Indirect co-culture of menstrual phase eMSCs
with menstrual phase niche cells significantly increased the cloning efficiency
(control: 1%, epithelial: 14.77%, P < 0.05; stromal 8.09%, P < 0.01) and the
proportion of eMSC markers expressing cells (control: 1%, epithelial: 1.67%,
P < 0.05; stromal 1.83%, P < 0.01). Similar effect was observed for secretory
phase eMSCs (cloning efficiency: control: 1%, epithelial: 11.79%, stromal:
3.32%, P < 0.05; phenotype: control: 1%, epithelial 1.49%, stromal 1.38%,
P <0.05). Interestingly, secretory phase niche cells did not affect the proportion
of eMSC markers expressing cells.

Limitations, reason for caution: The behavior to the cells may be altered dur-
ing in vitro culturing. The functionality and multipotency of the eMSCs after
coculture needs to be determined.

Wider implications of the findings: Our findings provide preliminary evi-
dence that at menses, specific regulatory factors contribute to maintenance of
eMSCs. The identification of candidate proteins from menstrual phase niche
cells will provide a better understanding of eMSC biology and may subse-
quently unveil causes of gynecological complications such as dysmenorrhea
and Asherman’s syndrome.

Study funding/competing interest(s): Funding by University(ies) — The
University of Hong Kong.

Trial registration number: NA.

Keywords: stem cell, niche, endometrium, menstruation, regeneration
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0-241 1,25-Dihydroxy vitamin D3 modulates endometriosis-related
features of human endometriotic stromal cells

A. H. Zarnani', A. A. Delbandi?, M. Mahmoudi®, A. Shervin*, A. Kalantari’
'Avicenna Research Institute ACECR, Reproductive Immunology Research
Center, Tehran, Iran

*[ran University of Medical Sciences, Inmunology, Tehran, Iran

3Mashhad University of Medical Sciences, Immunology, Tehran, Iran
‘Avicenna Infertility Clinic, Endometriosis, Tehran, Iran

SImmunology Research Center Iran University of Medical Sciences, Immunol-
ogy, Tehran, Iran

Study question: Vitamin D3 has various immunomodulatory effects on many
biological processes which are closely related to endometriosis development.
Yet, vitamin D3 deficiency is the most common nutritional deficiency world-
wide. In this study, we examined whether vitamin D3 modulates endometriosis-
related features of human endometriotic stromal cells.

Summary answer: We showed for the first time that vitamin D3 significantly
increased adhesion and apoptosis, while reduced invasiveness, proliferation,
pro-inflammatory cytokine production and angiogenesis potential of endome-
trial stromal cells (ESCs) from women with endometriosis.

‘What is known already: The results of recent studies show that vitamin D3
lowers endometriotic lesion score, inhibits implantation and development of
transplanted endometrial tissue and decreases peritoneal inflammation in ani-
mal models of endometriosis.

Study design, size, duration: The effects of vitamin D3 on the eutopic
(EuESCs), ectopic (EESCs) and control (CESCs) stromal cells from 25 women
with and 20 women without endometriosis at proliferative phase of the men-
strual cycle were investigated in vitro.

Participants/materials, setting, methods: The effects of vitamin D3 on adhe-
sion, invasion, proliferation, apoptosis and angiogenesis potential of ESCs from
endometriotic patients and control women were examined with cell adhesion
assay, matrigel invasion, XTT and real-time PCR, respectively. Concentration
of IL-6, IL-8, IL-17, TGF-b, TNF-a and IFN-g in culture supernatants were
determined using ELISA.

Main results and the role of chance: In all groups, vitamin D3 significantly
increased cell adhesion (p < 0.05), while decreased invasion (p < 0.05) and pro-
liferation (p < 0.01) of EuESCs and EESCs. Such treatment also resulted in a sig-
nificant decrease in IL-6 production by EESCs (p < 0.05), but had no significant
effect on the IL-8 production. Stromal cells from all groups, showed no detect-
able secretion of other cytokines. This vitamin also caused significant decrease in
Bcl-2 gene expression by EuESCs (p < 0.05) and Bel-xL by EESCs (p < 0.05), but
exerted no significant effects on Bax and caspase-3 genes expression. In addition,
vitamin D3 treatment reduced VEGF-A gene expression by EESCs (p < 0.01).
Limitations, reason for caution: The effect of vitamin D3 was investigated in
patients with stage III-IV endometriosis.

Wider implications of the findings: With regard to the increased adhesion
and apoptosis and also reduced invasiveness, proliferation and angiogenesis po-
tential of endometrial stromal cells in the presence of vitamin D3 and having
considered the worldwide pattern of vitamin D3 deficiency especially in women
at reproductive age, it seems that this hormone can be viewed as the first and an
effective therapeutic modality in patients with endometriosis.

Study funding/competing interest(s): Funding by University(ies) — Avicenna
Research Institute and Mashhad University of Medical Sciences.

Trial registration number: NA.

Keywords: endometriosis, endometriotic stromal cells, invasion, proliferation,
vitamin D3

0-242  The role of microRNAs in mediating a state of enhanced
endometrial receptivity in response to trophoblast cells: an integrative
analysis

T. Nafee', J. A. Sanchez-Lopez', P. R. Heath?, B. Ola’®, A. Fazeli'

'The University of Sheffield, Academic Unit of Reproductive and Developmen-
tal Medicine, Sheffield, United Kingdom

*The University of Sheffield, SITRAN, Sheffield, United Kingdom

3Sheffield Teaching Hospitals NHS FT, Obstetrics and Gynecology, Sheffield,
United Kingdom

Study question: Is there any role for microRNAs in mediating the early stages
of the embryonic — endometrial communication prior to implantation?
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Summary answer: The endometrium robustly alters its microRNA and tran-
scriptomic profiles in response to very brief non — contact exposure to tropho-
blastic cells. MicroRNA — targeted differentially altered transcripts regulate
subcellular pathways of known relevance to early implantation.

What is known already: Background: Besides synchronizing the adaptive
cellular and sub-cellular changes that are necessary for implantation, early
embryonic — endometrial communication may be a decision-making step for
the maternal investment in the approaching embryo. MicroRNAs are large
scale regulators of translation and an effective intercellular communication
tool, and, as such, uniquely positioned to mediate both functions. In vitro
studies on human endometrial stromal cell lines suggest that the process of
decidualization is associated with an increased capacity for production of
microRNAs coupled with some restriction in microRNA mediated silencing.
Their role in the early stages of the embryo — endometrial dialogue is largely
undefined.

Study design, size, duration: design: Experimental, in vitro.
Participants/materials, setting, methods: Methods: Human immortalised se-
cretory endometrial epithelium monolayers were incubated with human tropho-
blast spheres for 4 h in a non — direct contact setting. Total RNA was extracted
from the endometrial cells and profiled at the microRNA and transcriptomic
levels using Affymetrix GeneChip microarrays. The results were validated
using quantitative PCR. Target prediction followed by an integrated analysis to
highlight microRNA — targeted transcript differentially expressed transcripts,
and pathway analysis performed to highlight KEGG pathways enriched for mi-
croRNA regulation.

Main results and the role of chance: Results: The endometrium responded
significantly to the brief non — direct contact co-incubation with trophoblast
spheres. The response was present at the microRNA (65/3,391 human probes,
P <0.01) and transcriptomic (2023/39,000 human transcripts, P < 0.05) levels.
36 unique conserved microRNAs had a fold change of 1.5 times or more. They
targeted 28% (444/2023) of all differentially expressed mRNAs in the same
samples. Pathway enrichment analysis predicted the microRNA mediation of
focal adhesion, regulation of the actin cytoskeleton and endocytosis. These
pathways regulate plasma membrane transformation, water and ion channel
regulation and the expression of cell adhesion molecules, all of which are well
recognized epithelial adaptations involved in early implantation.

Limitations, reason for caution: /n vitro experimental setting.

Wider implications of the findings: Conclusion: We demonstrated an early
and important response of the secretory endometrium to approaching tropho-
blast cells prior to the establishment of physical contact. MicroRNA — targeted
differentially regulated transcripts cluster into several subcellular pathways
of known relevance to early implantation. MicroRNAs may therefore play an
important role in mediating an early trophoblast — induced state of enhanced
endometrial receptivity prior to embryo attachment. They have future diagnos-
tic and therapeutic potentials in the management of patients with recurrent im-
plantation failure.

Study funding/competing interest(s): Funding by University(ies) — Funding
by hospital/clinic(s). University of Sheffield and Sheffield teaching Hospitals
NHS FT.

Trial registration number: NA.

Keywords: microRNA, implantation, embryo — endometrial communication

0-243 Non-invasive and real-time assessment of peritoneal lesions
generated from human endometrial cell transplants locally accumulated
by magnetic force in immunodeficient mice

T. Maruyama', H. Masuda', N. Hida!, H. Oda', K. Miyazaki', F. Miki',
H. Hihara!, K. Ota', H. Uchida', M. Tanaka'
'Keio University School of Medicine, Obstetrics and Gynecology, Tokyo, Japan

Study question: Can we make a mouse model of peritoneal endometriosis in
which peritoneal lesions derived from human endometrial cell transplants can
be assessed in a non-invasive, real-time, and quantitative manner?

Summary answer: Intraperitoneal accumulation and local placement of human
endometrial cells by magnetic force enabled the formation of peritoneal lesions
assessable with bioluminescence imaging (BLI) in a non-invasive, real-time,
and quantitative manner in immunodeficient mice.

‘What is known already: Peritoneal endometriosis is the most common among
various types of endometriosis. Several animal models of endometriosis have
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been made through transplantation of human endometrial tissues, primary en-
dometrial cells, or endometrial cell lines at various ectopic sites including the
peritoneal cavity in immunodeficient mice. There has been, however, no mouse
model of peritoneal endometriosis whose lesions can be assessed in a non-inva-
sive, real-time, and quantitative manner.

Study design, size, duration: Immortalized human endometrial cells stably ex-
pressing a bioluminescent protein were labeled with magnetic beads and intra-
peritoneally transplanted into immunodeficient mice. A neodymium magnet was
subcutaneously placed at the abdomen of each mouse to accumulate the labeled cell
transplants onto the ventral peritoneum. These mice were then subjected to BLI.
Participants/materials, setting, methods: A stable cell line expressing en-
hanced green fluorescent protein (EGFP), a luciferase variant (CBR), and
non-functioning nerve growth factor receptor (INGFR) was generated from
immortalized human endometrial cells using lentivirus and then labeled with
magnetic-beads attached to anti-NGFR antibody.

Main results and the role of chance: We successfully constructed lentivi-
rus harboring EGFP, CBR and dNGFR genes. Immortalized human endome-
trial cells were able to express EGFP, CBR and dNGFR simultaneously upon
infection with the lentivirus. Furthermore, a stable cell line expressing EGFP,
CBR and dNGFR was established from the infected immortalized cells through
EGFP-positive cell sorting. BLI revealed that localized bioluminescent signals
were detectable and assessable in a non-invasive, real-time and quantitative
manner in mice transplanted with beaded cells, but no or little signals in mice
transplanted with non-beaded cells, 4-10 weeks after cell transplantation and
abdominal placement of a neodymium magnet.

Limitations, reason for caution: It remains to be elucidated whether perito-
neal lesions generated from human endometrial cell transplants reflect and re-
semble endometriotic lesions.

Wider implications of the findings: Magnet force-driven engraftment of
human endometrial or endometriotic cells at ectopic sites will be a possible
novel strategy to develop in vivo models of various types of endometriosis in
mice or other animals.

Study funding/competing interest(s): Funding by University(ies). Fund-
ing by national/international organization(s) — Funding by commercial/
corporate company(ies). Japan Society for the Promotion of Science, Keio
University Sakaguchi-Memorial Medical Science Fund, the Japan Medical
Association, the Uehara Memorial Foundation, the Kanzawa Medical Re-
search Foundation, the Cell Science Research Foundation, and the Takeda
Science Foundation.

Trial registration number: NA.

Keywords: endometriosis, animal model

0-244 MAPK and VEGFR inhibition by sorafenib controls the
progression of endometriosis

P._Santulli', M. Leconte?, S. Chouzenoux?®, L. Marcellin', B. Dousset?,

C. Chapron', F. Batteux?

'Cochin-Port Royal, Department of Gynecology Obstetrics Il and
Reproductive Medicine, Paris, France

2Cochin-Port Royal, Department of Digestive and Endocrine Surgery,
Faris, France

3Université Paris Descartes, Department “Development Reproduction and
Cancer” Institut Cochin INSERM U1016, Paris, France

Study question: can Sorafenib, a multi-kinase inhibitor targeting serine/threo-
nine kinases RAF (RAF-1 and B-RAF) and receptor tyrosine kinases (VEGFR-
1, -2), controls the growth of endometriosis?

Summary answer: Our data suggest that Sorafenib is an orally active, dual
action, RAF kinase and VEGFR inhibitor that targets endometriotic cell pro-
liferation and angiogenesis. Sorafenib controls the growth of endometriosis in
vitro and in vivo.

What is known already: Endometriosis is complex multistep process. Mito-
gen Activated Protein Kinases (MAPKs) and VEGFR are both involved in the
proliferation and survival of endometriotic lesions. Sorafenib is a strong multi-
kinase inhibitor targeting two different pathways of endometriosis pathogen-
esis: RAF kinase and VEGFR.

Study design, size, duration: We conducted a prospective laboratory study in
a tertiary-care university hospital between January to September 2012. After
complete surgical exploration of the abdominopelvic cavity, 10 histologically
proven endometriotic women were allocated to the endometriosis group and

10 women without any evidence of endometriosis were allocated to the control
group.

Participants/materials, setting, methods: Ex-vivo stromal primary cells were
extracted from endometrial and endometriotic biopsies from patients with and
without endometriosis. Proliferation, apoptosis and MAPKs and VEGFR-2 au-
tophosphorylation were explored with and without Sorafenib treatment. Human
endometriotic lesions were implanted in 30 nude mice randomized in two dif-
ferent groups according to Sorafenib or Placebo treatment.

Main results and the role of chance: Performed ex vivo on stromal primary cell
lines extracted from endometrial biopsies of 20 patients with and without endome-
triosis, this study highlights the role of Sorafenib in the pathogenesis of endometri-
osis. Sorafenib exerts cytostatic effects in endometriotic stromal cells by decreased
MAP kinase ERK1/2 activity. Treating endometriotic cells with Sorafenib abro-
gated the phosphorylation of ERK with significant reduced pERK/ERK ratio in
stromal cells of endometriotic women as compared to controls. In addition, this
study highlights the antiangiogenic role of Sorafenib in endometriotic tissues.
Treatment with Sorafenib decreased VEGFR-2 autophosphorylation highlighted
by decreased pVEGFR-2/VEGFR-2 ratio in endometriosis. Using our mice model
of endometriosis, we confirmed that Sorafenib regulate the endometriosis activity
in vivo, possibly targeting proliferation and endometriosis-related angiogenesis.
Limitations, reason for caution: The study was conducted in a referral cen-
ter specialized in endometriosis surgery and therefore women operated in our
center might have particularly severe forms of endometriosis. This referral bias
might have amplified the difference in MAPK levels between endometriosis
and controls women.

Wider implications of the findings: This study opens the doors to future, more
mechanistic studies to determine the exact role of Sorafenib, and its safety, in
the pathogenesis of endometriosis. This novel model (in vitro and in vivo) of
non-hormonal treatment of endometriosis opens new avenue in the targeted non
hormonal treatment of endometriosis.

Study funding/competing interest(s): Funding by University(ies). Funding by
hospital/clinic(s) — Université Paris Descartes, Sorbonne Paris Cité, Faculté de
Médecine, Assistance Publique — Hopitaux de Paris (AP-HP), Groupe Hospital-
ier Universitaire (GHU) Ouest, Centre Hospitalier Universitaire (CHU) Cochin,
Department of Gynecology Obstetrics II and Reproductive Medicine, 75679
Paris, France.

Trial registration number: None.

Keywords: endometriosis, sorafenib, MAPK, RAF kinase, VEGFR2
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0-245 Non-invasive prenatal testing for aneuploidy and beyond:
challenges of responsible innovation in prenatal screening — an ESHG/
ASHG position statement

W. J. Dondorp', G. M. W. R. De Wert!, C. G. Van EI>, M. C. Cornel?
"University of Maastricht, Department of Health Ethics and Society (HES),
Faculty of Health Medicine and Life Sciences (FHML) Res Schools CAPHRI
and GROW, Maastricht, The Netherlands

2VU University Medical Center, Section Community Genetics Department of
Clinical Genetics and EMGO Institute for Health and Care Research, Amster-
dam, The Netherlands

Study question: In the past few years, several professional societies have is-
sued position statements on the role of non-invasive testing (NIPT) in prenatal
screening for common autosomal aneuploidies. Ethical aspects have not yet
been a main focus of those statements. This ESHG/ASHG position statement
aims to fill this lacuna.

Summary answer: Responsible innovation in this field requires guarantees
of the quality of the screening process as a whole (including non-laboratory
aspects such as information and counseling), education of professionals, sys-
tematic evaluation in the light of the aim of the practice, accountability to all
stakeholders and promotion of equity of access.
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What is known already: The relevant normative framework consists of a con-
text-specific articulation of more general principles for population screening, as
initially formulated by Wilson and Jungner and further developed in the past de-
cades. In order to avoid ethical pitfalls related to (selective) abortion, relevant
policy documents stress that prenatal screening for fetal abnormalities is aimed at
enabling autonomous reproductive choices by pregnant women and their partners
rather than at preventing the birth of children with the relevant disorders.

Study design, size, duration: This document is the result of a unique collabo-
ration between the Public and Professional Policy Committee of the European
Society of Human Genetics (ESHG), and the Social Issues Committee of the
American Society of Human Genetics (ASHG). The final version was approved
by the Boards of both Societies (December 2014).

Participants/materials, setting, methods: The first draft was written by the
first author and discussed by members of both committees and external experts.
After adaptation, the text was emailed and posted on the ESHG website for
membership consultation, and sent to the ASHG and ESHG Boards to elicit
further comments.

Main results and the role of chance: NIPT has the potential of helping the
practice of prenatal screening better achieve its aim of facilitating autonomous
reproductive choices, provided adequate pretest-information and non-directive
counseling are available. With improving technologies and decreasing costs,
it will become possible in the near future to significantly expand the scope of
prenatal screening beyond common autosomal aneuploidies. As the widely
endorsed ‘autonomy paradigm’ does not provide a ready answer as to what
the scope of prenatal screening for fetal abnormalities should be, a qualifica-
tion of this account of the aim of prenatal screening is necessary. This position
statement argues for a cautious expansion to serious congenital and childhood
disorders, only following sound validation studies and a comprehensive evalu-
ation of all relevant aspects.

Limitations, reason for caution: This document is based on expert opinion
and consensus. Its recommendations pertain to a highly dynamic field and new
developments may require reconsideration, adaptation or fine-tuning.

Wider implications of the findings: Whereas the introduction of NIPT into
clinical practice has until now been largely left to commercial laboratories, a
core message of the statement is that in countries where prenatal screening is of-
fered as a public health programme, governments and public health authorities
should adopt a more active role to ensure the responsible innovation of prenatal
screening on the basis of ethical principles.

Study funding/competing interest(s): Funding by University(ies) — Maastricht
University, NL.

Trial registration number: NA.

Keywords: ethics, prenatal screening, non-invasive test, position-statement,
responsible innovation

0-246 Time to reconsider the time limit for human embryo-research?

G. De Wertl, W. J. Dondorp!
YUniversity of Maastricht, Faculty of Health/Medicine and Life Sciences,
Maastricht, The Netherlands

Study question: As new developments may well enable human embryo-
research to move beyond the internationally accepted ‘fourteen-day limit’, the
question whether this limit blocks promising medical research (e.g., exploring
causes of miscarriage) is no longer hypothetical. What are the ethical and legal
arguments behind the fourteen-day limit and how convincing are they?
Summary answer: The existing consensus reflects the will of policy-makers to
draw a line somewhere rather than a shared understanding of why this should
be at fourteen days instead of another developmental stage, for instance early
brain-activity. None of the reasons given for a limit at fourteen days are argu-
mentatively convincing.

What is known already: The reason why there has been no debate about
human embryo research beyond the fourteen day limit is that until now, this has
been regarded as hypothetical. This may change now that British researchers
have developed a culture system that allows studying mouse post-implantation
embryos, while others are considering research using (manipulated) human
embryonic stem cells (hESC) that yields structures very similar to the post-
implantation embryo.

Study design, size, duration: In this explorative study, we have 1. charted the
arguments behind the fourteen day limit as presented in policy documents and
in the relevant bioethical and legal literature; 2. determined their validity in
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terms of internal and external consistency; 3. proposed arguments and criteria
for a possible alternative time limit.

Participants/materials, setting, methods: The study consists of interviews
with scientists involved in human embryo/ESC research, a review of the bio-
ethical and legal arguments behind the fourteen day limit (or alternatives),
followed by a theoretical reflection and recommendations for further debate.
The method is the ‘wide reflective equilibrium’, widely used in biomedical
ethics.

Main results and the role of chance: Extended human embryo research in
vitro may lead to important knowledge about early post-implantation develop-
ment. Such research, however, would violate the widely accepted 14 day limit.
An often proposed argument for this limit is that of ‘ontological individuality’:
the moment after which twinning is no longer possible should be regarded as
an ethically decisive transition point. Still, the question remains whether this
and other arguments provide sufficient normative backing for a limit at 14
days. Those contesting this have pointed at other transition points that would
be ethically more important, such as the beginning of brain-activity. However,
as brain-related criteria are highly diverse and contested themselves, ethical
scrutiny and societal debate of these alternative criteria for embryonic moral
status are urgently needed.

Limitations, reason for caution: This is an explorative study, that does not itself
answer the question regarding the time limit. However, it sets the agenda for a
necessary new debate about what the limit should be, by confronting new develop-
ments in research with a review of arguments pro and con several different time
limits.

Wider implications of the findings: Our conclusions make clear that an ac-
cepted element of the normative framework for human embryo research is less
firmly rooted than many think. Instead of uncritically using the widely accepted
limit to curb important scientific developments, policy makers should accept
the need for fine-tuning the balance between embryo protection and reaping the
benefits of human embryo research. This will require further ethical reflection
and societal debate along the lines proposed in this study.

Study funding/competing interest(s): Funding by University(ies) — Maas-
tricht University, The Netherlands.

Trial registration number: NA.

Keywords: embryo research, time limit, ethics

0-247 Infertility, fertility treatment and mammographic density
in a large Swedish cohort

F. Lundberg', A. Johansson', K. Rodriguez-Wallberg?, J. S. Brand', K. Czene',
P. Hall', A. N. Iliadou'

'Karolinska Institutet, Department of Medical Epidemiology and Biostatistics,
Stockholm, Sweden

*Karolinska Institutet, Department of Oncology-Pathology, Stockholm, Sweden
Study question: is mammographic density influenced by hormonal fertility
treatment?

Summary answer: Hormonal fertility treatment does not seem to cause any
long term changes in mammographic density, with the possible exception of
women who remain nulliparous after in vitro fertilization (IVF) or intracyto-
plasmic sperm injection (ICSI).

What is known already: Hormonal fertility drugs are used for ovarian stim-
ulation in women with anovulation, and for controlled hyperstimulation as
part of IVF or ICSI treatments. The drugs increase estrogen and progester-
one levels and have therefore been suspected to influence breast cancer risk.
Mammographic density is a useful marker for breast cancer risk which is also
related to reproductive characteristics, such as parity and age at first birth.
Study design, size, duration: This cross-sectional study included 47,266
women recruited to the KARolinska MAmmography project between 2010
and 2013. Extensive background information, including fertility problems and
treatment, was collected in a web-based questionnaire at mammography screen-
ing. Relative and absolute mammographic density were obtained from digital
mammograms using the automated volumetric method Volpara™.
Participants/materials, setting, methods: Among the women who reported
a history of fertility problems, 1,689 had gone through IVF or ICSI, 1,540
had had hormonal stimulation without IVF/ICSI and 6,528 had received no
hormonal fertility treatment. The associations with mammographic density
were calculated using linear regression, estimating mean ratios stratified by

parity.
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Main results and the role of chance: We found no differences in mammo-
graphic density between women with untreated or hormonally treated infertility
compared to women without fertility problems. However, nulliparous women
treated with IVF/ICSI had a small but significant increase in absolute dense
volume (Mean ratio = 1.11, 95% CI = 1.06-1.17).

Limitations, reason for caution: Limitations of this study include inability to
obtain information on cause of infertility and number of treatments. Informa-
tion on treatment date was only available for a limited number of women.
Wider implications of the findings: While these results are reassuring, con-
tinued monitoring of cancer risk following IVF/ICSI is warranted since most
women who have gone through treatment are still below the age at which breast
cancer is usually diagnosed. The increased absolute density in nulliparous
women may indicate that IVF/ICSI treatments have long term effects that are
counteracted by having children. The association could also be the result of
residual confounding by the underlying infertility.

Study funding/competing interest(s): Funding by University(ies). Funding by
national/international organization(s) — 7th framework EU funding (the IDEAL
project), the Swedish Research Council and Karolinska Institutet (strategic re-
search grant in epidemiology).

Trial registration number: NA.

Keywords: infertility, fertility drugs, IVF, ICSI, mammographic density

0-248 Poor response in IVF treatment and the risk of a trisomic
pregnancy

T. C. Honorato', A. Hoek®, A. A. Henningsen?, A. Pinborg?, O. Lidegaard*,

J. A. Land’®, H. Groen’, M. L. Haadsma®

'University Medical Center Groningen/University of Groningen, Department
of Gynecology, Groningen, The Netherlands

*University of Copenhagen, Fertility Clinic Rigshospitalet, Copenhagen,
Denmark

*University of Copenhagen, Department of Obstetrics and Gynaecology,
Hvidovre, Denmark

4University of Copenhagen, Gynecological Clinic Rigshospitalet, Copenhagen,
Denmark

SUniversity of Groningen, Gynecology, Groningen, The Netherlands
*University of Groningen, Epidemiology, Groningen, The Netherlands
"University of Groningen, Genetics, Groningen, The Netherlands

Study question: Is there an association between ovarian response in IVF
treatment and the risk of a trisomic pregnancy resulting from that treatment?
Summary answer: Subfertile women with a poor response in IVF treatment are
not at a higher risk of a trisomic pregnancy resulting from this IVF treatment.
‘What is known already: Poor response is mostly the result of low number
of follicles available in ageing women, representing decreased ovarian re-
serve. The limited pool hypothesis states that decreased ovarian reserve may
result in selection of low-quality oocytes prone for non-disjunction during
meiosis, increasing the risk of aneuploidy. Supporting this hypothesis, we
showed, in a previous study, an association between low ovarian response
(<4 oocytes) and trisomic pregnancy, independent of maternal age (Haads-
ma et al., 2010).

Study design, size, duration: This is a matched case-control study. Cases
(n =110) are women with a confirmed trisomic pregnancy from 1983 till 2011
resulting from IVE, regardless of pregnancy outcome (live birth, termination
or stillbirth). Controls (n = 455) are women with a live born child without a
trisomy, resulting from IVF treatment.

Participants/materials, setting, methods: Data were obtained from Danish
and Dutch medical registries. Matching criteria were age and year of ART treat-
ment. Number of controls matched per case ranged from 1 to 5. Analyses were
performed for Danish, Dutch and combined cohorts using Generalized Estimat-
ing Equations and Spline Regression.

Main results and the role of chance: Results shown are from analyses of the
combined Danish and Dutch cohorts. Cases and controls were compared by
number of oocytes retrieved. Mean maternal age was 36 years. The mean num-
ber of oocytes retrieved for cases was 9.3 and for controls 9.4. Thirty three
women had poor response (<3 oocytes, 423 women had normal response and
109 women had unknown response. Poor response was detected in 9.1% of
cases (8/88) and 6.8% of controls (25/368). Poor response was not associated
with a higher risk of having a trisomic pregnancy (OR 1.2, 95% CI[0.77-1.89]).

Limitations, reason for caution: We were not able to adjust the analyses for
dose of gonadotropin stimulation, cycle number, BMI and smoking due to lim-
ited database information.

Wider implications of the findings: In our study, there was no association be-
tween poor response in ART and aneuploidy of the resulting pregnancy. These
results do not support the hypothesis that decreased oocyte quantity, reflected
by poor response, is associated with decreased oocyte quality, reflected by aneu-
ploidy, which is postulated in the limited pool hypothesis. However, confirma-
tion of our findings in a larger population is warranted.

Study funding/competing interest(s): Funding by University(ies). Funding by
hospital/clinic(s) — Gratama Stichting, University of Groningen and the Univer-
sity Medical Center Groningen, The Netherlands.

Trial registration number: NA.

Keywords: IVF, poor response, trisomy, oocyte pool, ovarian reserve

0-249 Cumulative live birth rates following in vitro fertilisation in the
United Kingdom: analysis of data from 107,347 women

D. J. McLernon', A. Maheshwari', A. J. Lee!, S. Bhattacharya'
"University of Aberdeen, Division of Applied Health Sciences, Aberdeen,
United Kingdom

Study question: What is the cumulative live birth rate following multiple
in vitro fertilisation (IVF) treatment cycles in the UK for different patient and
diagnostic subgroups?

Summary answer: Couples undergoing IVF in the UK have a cumulative
chance of live birth of up to 50% (for term singleton live birth up to 25%) over
2 years.

‘What is known already: Live birth rates following IVF have traditionally been
reported per cycle. However, many couples undergo multiple cycles with every
subsequent cycle increasing their cumulative chances of success. Cumulative
live birth rates (CLBR) have not been published in the UK and have only recent-
ly been reported in the USA. Also, cumulative rates for term singleton live birth,
deemed to be the most favourable pregnancy outcome, have never been reported.
Study design, size, duration: In this retrospective cohort study, the cumula-
tive live birth rates of 107,347 women who had their first in-vitro fertilisation
treatment attempt in the UK from 1999 to 2007 were calculated. All cycles
were included up to 2 years since the first attempt or first live birth occurrence,
whichever came first.

Participants/materials, setting, methods: A database containing all UK IVF
treatments was obtained from the Human Fertilisation and Embryology Au-
thority (HFEA). Every treatment cycle, defined as a fresh treatment attempt or
frozen embryo transfer attempt, was linked to the woman. Cumulative live birth
and term (>37 weeks) singleton live birth rates were calculated.

Main results and the role of chance: A total of 107,347 women had 186,512
cycles over 2 years from 1999 to 2009. The most frequent cycle patterns were
one fresh cycle (53.9%), two fresh cycles (22.8%), three fresh cycles (8.2%),
and one fresh followed by one frozen cycle (4.5%). After the third cycle, the
CLBR for women aged <31, 31-35, 3640 and >40 years were 49.7, 48.3, 33.2
and 9.8% respectively. For term singleton live birth the corresponding rates
were 27.4, 27.7, 21.4 and 7.3%. In couples with unexplained, tubal, anovula-
tory, or male factor infertility the CLBRs after three cycles were 39.9, 36.7,
37.3, 43.0% respectively (term singleton live birth: 24.0, 21.2, 21.1, 26.0%). In
fresh cycles only, the CLBR for women who cryopreserved embryos was 44.2
versus 30.1% who could not.

Limitations, reason for caution: We could not account for treatment-indepen-
dent live birth outcome due to the nature of the HFEA database. Information
on IVF treatments in 2010 and 2011 were available from the HFEA. However,
from 2010 patients had to opt for their data to be used for research purposes,
lowering the numbers substantially.

Wider implications of the findings: The UK cumulative rates could be used
in the counselling of patients commencing IVF treatment. The results could
also be used by policy-makers and researchers to determine the provision of an
optimum number of IVF cycles per patient based on their characteristics. The
next stage will be to develop a clinical prediction model that can predict live
birth after » number of cycles.

Study funding/competing interest(s): Funding by national/international
organization(s) — Chief Scientist Office.

Trial registration number: PDF/12/06.

Keywords: IVF, cumulative live birth rate, term singleton live birth
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0-250 Cost per life birth after IVF/ICSI in France: a comparison of two
gonadotropins based on published data from randomized trials and data
from French practice

E. Arbo!, C. Avril?, P. Barriére®, R. Fanchin®, S. Hamamah®, G. Porcu-Buisson®
'Ferring SAS, Medical Affairs, Gentilly, France

2Clinigue Mathilde, Centre AMFE, Rouen, France

3Hépital Mére-enfant CHU Nantes, Service de médecine et biologie de la
reproduction, Nantes, France

‘Hopital Antoine-Béclére AP-HPE, Service de Gynécologie-Obstétrique et
Meédecine de la Reproduction, Clamart, France

SHopital Arnaud de Villeneuve CHU Monipellier, ART-PGD Department,
Montpellier, France

®Institut de Médecine de la Reproduction, IMR, Marseille, France

Study question: What is the cost of a live birth (cost/LB) after an IVF/ICSI in
France with two different gonadotropins (HP-hMG or rFSH) using the Markov
model applied to two effectiveness scenarios (data from clinical trials and from
French practice)? Which factors can influence the cost/LB and the incremental
cost-effectiveness ratio (ICER)?

Summary answer: Using effectiveness data from clinical trials, cost/LB was
€11,870 with HP-HMG and €13,928 with rFSH. Using data from French
practice, these values were respectively €15,805 and €18,705. HP-hMG was
more cost-effective. Expected effectiveness (LB rate — LBR) is the main con-
tributing factor of final cost/LB, followed by gonadotropins total doses.

What is known already: Given that, in France, up to 4 IVF/ICSI attempts are
fully reimbursed by the public health insurance system, cost of treatments is
often and improperly neglected by patients and physicians. Whereas drugs used
for controlled ovarian stimulation (COS) have different prices, data on costs/LB
after IVF/ICSI still is lacking and should play a determining role in the choice
of the most cost-effective COS protocol.

Study design, size, duration: A cost-effectiveness analysis using Markov
model was performed. LB probabilities after IVF/ICSI, when HP-hMG or
rFSH were used, were based on published randomized trials (Merit and Mega-
set). A correction factor was subsequently applied to accommodate published
data to French practice, as reported by the national ABM registry (30% lower).
Participants/materials, setting, methods: Transition probabilities were ap-
plied to a virtual cohort of 30,000 IVF/ICSI candidates undergoing up to 4 COS
cycles, including outcome possibilities as LB, cancellation/drops-outs, frozen/
thawed embryos transfer... Costs encompassed all steps of infertility treatment
and were based on French insurance system values. French experts validated all
steps of the model.

Main results and the role of chance: In this decision analytic modelling
where the Markov model was applied to a virtual cohort of 30,000 IVF/ICSI
candidates, cost/LB with HP-HMG was €11,870 considering the published
data and €15,805 considering the recalculated French registry data. These
costs were lower than those observed with rFSH (€13,928 and €18,705, re-
spectively). Further, in the first model, the ICER was estimated at €-11870 for
any additional birth by using HP-HMG instead of rFSH. In the model using
data from the French registry, estimated ICER was €-14,125. In both models
expected effectiveness (LB rate) and total gonadotropin doses were the factors
that influenced the most the ICER. Sensitivity analyses (one-way and probabi-
listic), performed to evaluate inaccuracies, corroborate these findings and attest
their robustness.

Limitations, reason for caution: Markov model is a theoretic model of cost-
effectiveness applied to a virtual cohort and limited to pre-defined transition
probabilities. As treatment strategies are extremely variable, we needed to set
some transition probabilities based on experts’ opinion that reflect as far as pos-
sible French practice, but may not be universally applicable.

Wider implications of the findings: The present results indicate that HP-hMG
is more cost-effective that rFSH for IVF/ICSI in France. They corroborate
data from previous published data from international studies and should raise
awareness for French health authorities on cost-effectiveness ratio of differ-
ent gonadotropins for COS in the setting of their health policy on IVF/ICSI
reimbursements. Also, potential economy related to the use of a less expensive
gonadotropin is higher as the expected effectiveness increases.

Study funding/competing interest(s): Funding by commercial/corporate
company(ies) — Ferring SAS, Gentilly, France.

Trial registration number: NA.

Keywords: gonadotropins, medico-economics model, Markov model, cost-
effectiveness, ART
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0-251 Human therapeutic cloning: advances and technical challenges

S. Mitalipov'
'0regon Health and Science University, Center for Embryonic Cell and

Gene Therapy, Portland, Oregon, U.S.A.

Cytoplasmic factors present in mature, metaphase II (MII)-arrested oocytes
have a unique ability to reset the epigenetic identity of transplanted nuclei to
the oocyte state. Using somatic cell nuclear transfer (SCNT), we demonstrated
successful reprogramming of human skin fibroblasts into embryonic stem cells
(NT-ESCs). A battery of genetic, epigenetic and transcriptional analyses per-
formed on human NT-ESCs confirmed their close similarities to genuine I[VF-
derived ESCs than the traditional induced pluripotent stem cells.

Keywords: embryonic stem cells, somatic cell nuclear transfer, reprogramming

0-252 Naive vs. primed pluripotency: a step further in regenerative
medicine

J. Nichols', T. Boroviak!, G. E. Guo', A. Smith'
YUniversity of Cambridge, Wellcome Trust (MRC) Medical Research Council
Cambridge Stem Cell Institute, Cambridge, United Kingdom

The mammalian embryo’s ability to orchestrate the production of specific tis-
sues in the correct time and place depends upon specification and control of
a pool of pluripotent cells. We are interested in how these cells are segregated
and the process by which they can be captured to produce naive pluripotent
embryonic stem cell lines. Using the mouse as an experimental system, we
have generated transcriptional and functional data demonstrating that embry-
onic cells acquire the properties of naive pluripotency (the capacity to self-
renew from a single cell and contribute to all tissues of the adult organism,
including the germline) during blastocyst expansion. Furthermore, we showed
that the closest molecular counterpart to ES cells in the embryo is the epiblast
just before blastocyst implantation. Because the pluripotent stem cell lines
conventionally derived from human embryos have many divergent properties
compared with mouse ES cells, we have used immunohistochemistry to estab-
lish whether markers of naive pluripotency in the mouse are also present in
human blastocysts. Reassured by the detection of KIf4 and Tfcp2l1 specifical-
ly in the inner cell mass, we have utilised a recently described culture regime
to derive naive pluripotent stem cell lines from human embryos by single cell
explantation with high efficiency. Preliminary characterisation and expansion
of these lines is consistent with their identity as naive pluripotent ES cells.
These will provide a useful resource for biomedical research and modelling
human differentiation.

Keywords: epiblast, embryonic stem cell, naive pluripotency
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0-253 Why should I transfer 1 versus 2 embryos?

C. Coddington', B. Luke?, G. D. Ball?

'Mayo Clinic, Reproductive Endocrinology and Infertility, Rochester, MN,
US.A.

*Michigan State University, Department of Ob/Gyn and Reproductive Biology,
East Lansing, MI, U.S.A.
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3Seattle Reproductive Medicine, Department of Obstetrics and Gynecology,
Seattle, WA, U.S.A.

The strong desire of patients dealing with infertility is having a healthy child —
balancing cost versus increased pregnancy rate. Expectations by patients have
increased as we have been more successful in creating the best embryo. How-
ever, there has been little linked National data to help provide an information
benchmark regarding success and the individual parameters that surround the
decision to transfer more than 1 embryo. Our hope is to provide a model for
patients and physicians that can be used to clarify this choice.

Materials and Methods: Society for Reproductive Medicine (SART) collects
data each year under a government mandate with the express purpose of in-
forming patients. Data was studied from 2006 to 2012 utilizing a previously
validated model. Cycles up to and including the first live birth were used.
Objective: To compare estimates of live birth rates (LBR) and multiple live
birth rates (MBR) using autologous oocytes in one cycle with a double embryo
transfer (DET) versus two successive cycles with single embryo transfer (SET)
using either a fresh or frozen embryo in the subsequent cycle. Furthermore,
other variables such as: age, body mass index (BMI), number of prior full term
births, number of infertility diagnoses and infertility diagnoses were studied.
From a previous validation paper, morphology and day of transfer and their
role are discussed.

Results: Using logistic regression modeling a backward stepping algorithm
was used eliminating variables until those remaining were P < 0.05. Models
predicted LBR and MBR accounting for woman’s age, BMI, prior births, and
diagnosis, as well as number of embryos transferred. From over 320,000 pa-
tients and 500,000 cycles, the model used 33,065 for the first cycle SET and
126,921 for first cycle DET. In the subsequent cycle, SET included 8682 fresh
cycles and 6747 thawed cycles. Results were calibrated to year 2012. An ex-
ample of a 20 year old, BMI-40, and male factor might be used: her chance
of pregnancy would be improved with 2 SET transfers (fresh or thawed) and
her chance of twins reduced 18 fold. The LBR was found to be SET- 40.4%, 2
SET- 56%, 1SET/1FET- 60.5%, DET- 47.7%. Morphology and day of transfer
may additionally alter these results; further refinement of the prediction model
is planned.

Discussion and Conclusions: This predictive model utilized national linked
data to predict live birth outcome. The prediction model included aspects of:
age, BMI, full term births, diagnosis and number of embryos transferred. Limi-
tations include the potential of errors of data entry (although validated annu-
ally) and that SET cycles may not be as representative of all cycles. Future plans
include incorporation of day of transfer and morphology, as well as factors from
prior cycles (successful and unsuccessful) to create a more in-depth model that
physicians may use to counsel patients to establish expectations and thus strive
to reduce the MBR.

Keywords: multiple birth rate, SART database, optimize IVF outcome,
increase single embryo transfer

0-254 Coordination of new technology with laboratory resources

G. D. Ball', C. Bormann?, A. Bartolucci®, C. Coddington*, E. Wantman®
ISeattle Reproductive Medicine, ART Laboratory, Seattle, WA, U.S.A.
*Brigham and Women's Hospital, ART Laboratory, Boston, U.S.A.
3University of Connecticut, ART Laboratory, Farmington, U.S.A.

*Mayo Clinic, Reproductive Endocrinology, Rochester, U.S.A.

Redshift Technologies, Development, New York, U.S.A.

Introduction: Changing IVF treatment options have challenged the abilities of
laboratories to provide the desired level of service to patients. These challenges
have primarily been sourced in oocyte cryopreservation, embryo biopsy for
preimplantation genetic screening (PGS), and cryopreservation of all suitable
embryos prior to embryo transfer. Each of these technologies requires a unique
laboratory technician skill set, equipment availability, and space for additional
personnel and equipment. All these technologies, sometimes quite complex,
also bring additional risks as the likelihood of an error increases due to the ad-
ditional work load. In order to meet these challenges, it is imperative that clinics
evaluate their experience and practice pattern trajectories in order to supply the
required resources to meet these challenges.

Objective: The objective of this study was to evaluate the impact of over-
all cycle volume increase as well as three specific cycle types: oocyte cryo-
preservation, embryo biopsy, and “freeze all” cycles (where all embryos are

cryopreserved with no intent to transfer embryos during the active treatment
cycle) on laboratory workload. In turn, this may help laboratories determine
which skill level and how many technicians may need training and how many, if
any, technicians are required to meet clinic needs.

Materials and methods: The dataset available through the Society for Assisted
Reproductive Technologies (SART) was evaluated for estimation of increased
workload for US ART laboratories. Cycle volumes changes as well as cycle
type change were evaluated from 2009 through 2013.

Results: There are clear US trends in ART cycle volumes and type which reflect
both increased overall utilization of ART in the US as well as a shift toward
more complicated cycles. Overall IVF volume increased 23% (+32,721 cycles)
while egg banking cycles increased 749% (+4,269 cycles). Embryo banking cy-
cles increased 359% (+14,881 cycles). Frozen embryo transfer cycles increased
76% (+18,659 cycles). PGD/PGS cycle numbers can only be estimated due to
limited data requirements prior to 2014 cycle initiation. However, as example,
the presenting author’s ART program experienced an increase of 1,040% in
PGD/PGS utilization

Conclusion and Discussion: Changing ART practice patterns have created re-
source challenges for the laboratory. These challenges are manifest in overall
ART cycle volume and the complexity of each cycle. With each stage of com-
plexity, a unique and increased chance for potential error is exposed. Especially
with PGS, an error has significant impact on patients and increased liability for
clinics. It is therefore imperative that laboratories anticipate practice changes
and assess resources accordingly. These data reflect the nature of practice pat-
tern changes in the US. Both the cycle volume and complexity of cycles present
challenges to the laboratory in order to meet patient expectations as well as
to avoid errors. Several strategies can be employed to meet these challenges
including additional personnel, additional equipment, and space to house both.
Additionally, coordination with clinical personnel to manage daily cycle vol-
umes and types may maximize efficiency of staffing and equipment utilization.
Keywords: laboratory, technology
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0-255 Pro

S. Gameiro'
'Cardiff University, School of Psychology, Cardiff Wales, United Kingdom

This talk aims to provide evidence that the Internet can cause harm. In this
context harm was defined as adverse events or bad outcomes, either physical or
emotional, that occur after the use of materials, medications, and/or information
obtained from a web site.

The literature regarding the use of the internet for assessing information, social-
media (e.g., patient-foruns networking) and psychosocial-support (e.g., patient
advocacy groups, psychosocial interventions) by infertile and medically assist-
ed reproduction (MAR) patients was reviewed. The evidence collected supports
the claims that the overall quality of infertility and MAR information available
online is low, that infertility forums can have detrimental consequences and that
internet-based interventions are not more effective than standard one-to-one
psychosocial interventions.

First, there is considerable evidence showing that the overall quality of the infor-
mation presented in infertility web sites is low and does not comply with exist-
ing guidelines. Infertility information in the Internet can also be overwhelming,
distressful and subject to no content and quality control and regulatory mecha-
nisms. There are examples in the health literature of events when specific online
inaccurate information resulted in clinically significant emotional distress and
physical harm, leading up to death. Other patient-reported negative effects of
information consumption on the Internet are unnecessary visits to the physi-
cian, requiring that the physician take specific course of actions, taking up the
physician’s time and interfering with the patient-physician relationship.
Second, studies focusing on the disadvantages of using online infertility related
forums show that up to 58% of patients report negative experiences such as
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unjustified worry and anxiety, being exposed to the pregnancy of other people
and inaccurate information, and addiction problems. Other less common expe-
riences are aggressions and bullying, misunderstandings in communication and
anxiety due to the time-lag of asynchronous communication.

Third, there is an overall agreement that peer-reviewed literature provides a
gross underestimate of harm associated with health-related information and
interventions because authors tend to concentrate on efficacy and effectiveness
and rarely assess harm or other possible secondary effects. But even when this
positive outlook is taken, evidence about the therapeutic benefits of internet-
based interventions in not compelling. Overall the results seem to reproduce
what is already known about infertility psychosocial interventions that are de-
livered in standard format: educational interventions increase knowledge and
decrease anxiety but complex therapeutic or counselling interventions do not
seem to increase patient quality-of-life during treatment. In the case of internet-
based interventions, the causes for the lack of success become harder to disen-
tangle. It may be that the psychosocial active components of the interventions
are not effective, but it can also be that it is difficult to translate these from a
one-to-one therapeutic context to an internet-based one. Overall the data sug-
gests that treatments that include guidance from a mental health professional
lead to better outcomes than unguided treatments.

In summary, while empirical evidence on the benefits of internet-based edu-
cational and therapeutic interventions within the infertility field is limited, the
few studies that investigated the Internet harm potential produced worrisome
results. Considering that the Internet has penetrated all areas of human life and
numerous professional operations and that it is here to stay, more emphasis
should be made to put in place the necessary regulatory mechanisms to avoid
detrimental outcomes for infertile patients.

Keywords: Internet, evidence-based-medicine, information provision,
social-media, psychosocial support

0-256 Con

Y. Khalaf'
'Guy s Hospital, The Assisted Conception Unit and Centre for Pre-Implanta-
tion Genetic Diagnosis, London, United Kingdom

The proposal is a one-sided view that focuses on the negative aspects of this
phenomenal invention, which has changed lives of the inhabitants of planet
earth for good!

Like all important discoveries, there is a method failure and there is use failure.
Nobody can put forward a persuasive argument that the internet has failed as a
method. However, any use failure is relatively limited and should not blind us to
the incontestable fact that life can not be the same without the internet, be it for
medical information, or any other type of knowledge.

I will be arguing against the motion and will elaborate further on the day!
Keywords: internet, harm than good, con
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0-257 Effects of vitrification of 8-cell mouse embryos on blastocyst and
postnatal development

R. 1. A. Raja Khalif!, A. Aljahdali', B. Sheth!, M. A. Velazquez', N. R. Smyth!,
T. P. Fleming'

"University of Southampton, Centre of Biological Sciences, Southampton,
United Kingdom

Study question: Does vitrification of murine embryos at the 8-cell stage alter
blastocyst formation and postnatal growth, blood pressure or blood glucose
homeostasis?

Summary answer: Our results suggest that while vitrification alters blastocyst
development it does not change postnatal body weight, blood pressure and glu-
cose tolerance in mice.

il12

What is known already: Animal models have shown that vitrification can im-
pair ultrastructure and developmental ability of oocytes, embryo survival rates,
pregnancy rates and result in a low birth weight but any long term effects on
offspring is still unknown.

Study design, size, duration: Three different treatment groups were studied
(10 litters in each, 1) controls (non-ART treatment) 2) embryos cultured from
8-cell to blastocyst and subsequently embryo transferred (ET) to pseudo-preg-
nant mothers and 3) vitrified 8-cell embryos, reanimated and cultured to blasto-
cyst and ET. From each group developed blastocysts were also analysed for cell
number and allocation to trophectoderm or ICM.

Participants/materials, setting, methods: Embryos were vitrified at the 8-cell
stage and held in LN,. Embryos were warmed and cultured until they formed
blastocyst before embryo-transfer. Offspring were weighed weekly, systolic
blood pressure (SBP) taken at weeks 9, 15, 21 and glucose tolerance tests
(GTT) carried out prior to cull for organ collection at week 27.

Main results and the role of chance: Offspring body weight for both sexes
showed a significant increase (P < 0.05) for both non-vitrified ET (n = 54) and
vitrified-ET (n = 32) groups when compared to controls (n = 81). Analysis of
organ weight showed that kidneys and liver were significantly heavier in both
treatment groups for both male and female. Males demonstrated a significant
increase in SBP and a significantly impaired GTT[nl]. However there were
no significant differences between the vitrified and non-vitrified ET groups in
terms of all the above parameters. Differential labelling of blastocysts showed
vitrification reduced both trophectoderm and inner cell mass (ICM) cell number
significantly when compared to controls (n = 81-95 blastocysts per treatment).
Our results suggest that while vitrification alters blastocyst development, it does
not per se change postnatal body weight, blood pressure and glucose tolerance
in mice, rather in vitro culture may alter these parameters.

Limitations, reason for caution: Extrapolation of these results to other spe-
cies requires caution as the culture protocols, and stage of embryos may differ
between species.

Wider implications of the findings: In the authors’ knowledge, this is the first
report on the effect of vitrification on postnatal health in mice. Further studies
with gene expressions from stem cell derived from vitrified embryos in mice
would be useful to further explain the link between vitrification with the low
ICM cell number and any effect on postnatal health.

Study funding/competing interest(s): Funding by national/international
organization(s) — This work was supported by the European Research Council
(FP7-EPIHEALTH) and MARA, Malaysia.

Trial registration number: None.

Keywords: cryopreservation, vitrification, postnatal health, mice, ART

0-258 Elective frozen embryo transfer does not improve reproductive
outcome in normo-responder patients

P. Celada', E. Bosch?, M. J. De Los Santos?, J. Giles?, A. Pellicer?
'Hospital Universitario Doctor Peset, Gynaecology, Valencia, Spain
nstituto Valenciano de Infertilidad (IVI), Human Reproduction, Valencia,
Spain

Study question: Does freeze all and differed embryo transfer improve re-
productive outcome in normo-responder patients compared to fresh embryo
transfer?

Summary answer: Freezing all embryos and differing transfer to a subsequent
endometrial preparation cycle does not improve cycle outcome in terms of on-
going pregnancy and take home baby rates when compared to fresh embryo
transfer.

What is known already: Several studies suggest that endometrial receptiv-
ity could be diminished during controlled ovarian stimulation (COS) due to
morphological, biochemical and genetic changes. Some authors have suggested
the solution by transferring the embryo in a delayed cycle in which the endome-
trium has not been exposed to the supra-physiological levels of gonadotropins.
These findings support a freezing all approach.

Study design, size, duration: It is a single center retrospective observational
cohort study. We include 882 patients aged 20-44 undergoing their first or
second IVF/ICSI cycle between January 1st 2013 and December 31st, 2013,
in which a normal oocyte yield (4-20) was obtained and embryo transfer was
performed.

Participants/materials, setting, methods: The study was performed in the In-
stituto Valenciano de Infertilidad, Spain. Included 882 patients of which 364
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(41.3%) had a fresh embryo transfer and 518 (58.7%) were submitted to freeze
all according to doctor’s preference. Ongoing pregnancy and take home baby
rates are compared by multinomial logistic regression.

Main results and the role of chance: No differences were observed between
both patients groups in terms of demographic characteristics and ovarian stimu-
lation parameters. The raw analysis showed that ongoing pregnancy (33.2 vs.
32.9%, p =0.94) and take home baby (36.2 vs. 33.8%, p =0.51) rates for freeze-
all vs. fresh cycles respectively were similar.

A multinomial logistic regression analysis that included all variables related to
the cycle outcome (i.e: patients’ age, serum E2, endometrial thickness, oocyte
yield, fertilization rate, PGS, number of embryos transferred, and embryo stage
at transfer) was performed. No impact of freezing-all could be observed, with
an Odds Ratio (95% CI) of 0.90 (0.66—1.47) for ongoing pregnancy rate and
1.01 (0.73-1.40) for take home baby rate.

Limitations, reason for caution: The main limitation is that this is a retrospec-
tive study. Furthermore, the decision to transfer fresh embryos or freezing all
was taken personally by each doctor.

Wider implications of the findings: These findings do not support a change
in IVF practice moving to a freeze-all strategy in normo-responder patients.
These may benefit patients since the treatment cost and the time to pregnancy
is shorter when fresh embryos are transferred Only if well designed random-
ized controlled trials show different findings this change should be considered.
Study funding/competing interest(s): Funding by hospital/clinic(s) — Instituto
Valenciano de Infertilidad (IVI), Valencia, Spain.

Trial registration number: NA.

Keywords: frozen embryo transfer, fresh embryo transfer, ongoing pregnancy,
freeze-all, IVF/ICSI

0-259 Laser-assisted zona pellucida thinning may negatively effect
pregnancy outcome of frozen-thawed embryos

L. Har-Vardi', M. Friger?, A. Zeadna', S. Alboteano', D. Richter', T. Priel',

G. Alter!, G. Bar!, I. Bord', A. Harlev', L. Man!, E. Lunenfeld', E. Levitas'
1Soroka University Medical Center, Department of Obstetrics and Gynecology,
Beer-Sheva, Israel

*Ben-Gurion University of the Negev, Department of Epidemiology, Beer-
Sheva, Israel

Study question: Can laser-assisted hatching of the zona pellucida (ZP) posi-
tively effect pregnancy outcome of frozen-thawed cleavage stage embryos?
Summary answer: Performing assisted hatching (AH) on frozen-thawed cleav-
age stage embryos prior to ET in women above 35 years was shown to reduce
clinical pregnancy rate, to increase chemical pregnancy and missed abortion
rates. No significant effect of AH was shown regarding those parameters in
women below 35 years.

What is known already: Hatching of the embryo through the zona pellucida is
a necessary step for successful implantation. AH, a laser opening in the ZP has
been proposed as a method for improving embryo implantation. Controversy
exists regarding the effect of AH on frozen-thawed embryos on clinical preg-
nancy, implantation and delivery rates. The most relevant conclusion obtained
so far is that AH in fresh cycles has a beneficial effect in women with repeated
embryo implantation failures.

Study design, size, duration: A retrospective study included 334 patients that
underwent frozen-thawed embryo transfer between 2012 and 2013. AH was
performed on embryos of 170 patients in 2012. We compared IVF outcomes:
chemical and clinical pregnancy rates, implantation, abortion and delivery rates
according to age groups above/below 35 years.

Participants/materials, setting, methods: The data were divided into 4 groups
according to women’s age and laser-AH performance; group 1 —below 35 years
(245) and group 2 over 35 (89). AH performance: group la- below 35 (118) and
group 2a- over 35 years (52). Statistical analysis was carried out using 7-test and
Chi-Square Tests.

Main results and the role of chance: No differences were found between AH/
no AH groups regarding clinical pregnancy rate, chemical pregnancy rate, im-
plantation rate, missed abortion rate and delivery rate in women below age 35
(mean age 28.5 + 3.41). Surprisingly, performing AH in women above 35 years
(mean age 38.6 + 2.6) was shown to reduce clinical pregnancy rate (9.6 vs.
23.3%), P < 0.05, to increase chemical pregnancies (11.5 vs. 0%), P < 0.05
and to increase missed abortion rate (0 vs. 44%), P < 0.05. No differences

were found between the groups concerning other confounding variables which
could effect implantation and pregnancy rate. There were no differences in im-
plantation and clinical pregnancy rates in the fresh cycles between the years
2012-2013.

Limitations, reason for caution: This study was carried out retrospectively.
Patients were compared between cases and controls that were recruited in con-
secutive years (cases 2012 control 2013). To exclude bias, only cycles of frozen-
thawed cleavage embryos (48-72 h) were included. Blastocysts were excluded
from the study because of the thinner zona pellucida.

Wider implications of the findings: Performance of AH was suggested to im-
prove the outcome of frozen thawed embryo transfer because of ZP hardening
during the freezing and thawing process. However, our data shown that in cycle
of frozen-thawed cleavage stage embryo transfer, AH in women over 35 years,
could decrease IVF outcomes. In frozen-thawed cycles we would recommend
to transfer the embryos with no further involvement. The potential value of AH
for frozen-thawed embryos has to be weighed carefully.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Soroka
University Medical Center.

Trial registration number: None.

Keywords: laser-AH, frozen-thawed embryos, clinical pregnancy rate

0-260 The impact of cryopreservation on the oocyte transcriptome:
vitrification versus slow freezing

V._Bianchi', S. Jaroudi?, D. Wells?

'Casa di Cura Citta di Udine, Careggi Hospital Florence, Udine, Italy
*Reprogenetics UK, Institute of Reproductive Sciences, Oxford, United King-
dom

3Tecnobios Procreazione, N.A., Bologna, Italy

Study question: Although clinical data exists concerning the survival of
oocytes cryopreserved using different methods, there is little information
on the biological impact of different technologies. This study evaluated the
impact of cryopreservation on oocyte mRNA transcripts and considered
whether any differences observed might have implications for clinical ef-
ficacy and safety.

Summary answer: Microarray data revealed low-level alterations in the ex-
pression profiles of cryopreserved human oocytes, with larger number of genes
affected in vitrified samples. However, follow-up real-time PCR analysis, dem-
onstrated that most alterations were not significant, suggesting that slow-freez-
ing and vitrification are likely to be safe and suitable for clinical use.

What is known already: Oocyte cryopreservation is increasingly widely used.
The main indications are related to fertility preservation preceding cancer treat-
ment and for social reasons. Additionally, the use of cryopreservation in con-
junction with oocyte donation is becoming more common. In the last decade,
vitrification has become the dominant method of oocyte cryopreservation, how-
ever recent protocol improvements have led to some resurgence in the use of
slow-freezing. Both methods have given numerous live births, but molecular
studies remain limited.

Study design, size, duration: This study involved women undergoing IVF
treatment for either tubal or male infertility factors (i.e., without any detectable
ovarian pathology). All patients were under 36 years (range: 28-35; average:
33.4) and had given informed consent.

Participants/materials, setting, methods: A total of 25 metaphase 11 oocytes
(8 fresh, 8 slow-frozen and 9 vitrified) were analyzed. Processing of samples
was carried out rapidly to minimise RNA degradation. Gene expression real-
time PCR analysis utilised validated TagMan assays, targeting genes with
potential alterations in gene expression, highlighted by previous microarray
analyses.

Main results and the role of chance: A small reduction in the quantity of
mRNA transcripts was detected for some genes in slow-frozen oocytes (fold-
changes from 0.6 to 0.8; p < 0.05). The genes affected by loss of transcripts
were HSP90AAI, HSPDI and EIF2C2 (compared with fresh oocytes) and
EFCABII, EIF2C2 and PDPR (compared with vitrified oocytes). No signifi-
cant alterations in mRNA levels were detected in vitrified oocytes for any of
the genes investigated. Results from multiple oocytes derived from different
women were combined together in order to minimize the effect of any patient-
specific variability in gene expression. The average female age was similar for
the three groups of oocyte analysed (33 years for fresh and slow frozen and 34
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for vitrified eggs). Samples were run in triplicate to avoid potential experimen-
tal errors.

Limitations, reason for caution: The number of potentially altered genes,
highlighted by microarray analysis, which could be followed up, was limited
due to the finite amount of RNA obtained from each sample. Analysis of micro-
RNAs would be valuable for understanding mRNA utilization in the oocyte but
could not be assessed during this study.

Wider implications of the findings: The growth in cryopreservation has led
to an urgent need for improved understanding of the impact of different meth-
odologies on the oocyte. Techniques in current use are associated with high
clinical pregnancy rates, but there are few molecular studies to support one
particular technique over another. This study provided reassurance that vitrifi-
cation is not associated with significant changes to the oocyte transcriptome.
Alterations seen for slow-frozen oocytes were modest and of questionable
clinical significance.

Study funding/competing interest(s): Funding by national/international
organization(s) — This study was supported by a grant to Casa di Cura Citta di
Udine from the Italian Institute of Health.

Trial registration number: NA.

Keywords: human oocyte cryopreservation, transcriptome, vitrification, slow
freezing

0-261 Fresh vs. aseptically vitrified sibling oocytes in an oocyte donation
program. A prospective, observational, comparative study

A. Papatheodorou', P. Vanderswalmen?, Y. Panagiotidis®, S. Petousis?’,

L. Kasapi®, M. Goudakou?, G. Gullo*, N. Prapas’, K. Zikopoulos!',

1. Georgiou!, Y. Prapas®

Toannina University School of Medicine, Centre for Reproductive Medicine
Department of Obstetrics and Gynecology, loannina, Greece

*Centers Prof. Zech, IVF, Bregenz, Austria

3lakentro Fertility Center, IVF, Thessaloniki, Greece

4Univesrita di Messina, Department of Obstetrics and Gynecology, Messina,
Italy

Study question: The aim of this study was to compare the embryological and
clinical outcome of sibling fresh versus vitrified (in a closed system) oocytes, in
an oocyte donation program.

Summary answer: We found a difference in the embryological outcome be-
tween the compared groups but we found no differences in the clinical outcome.
Although blastocyst rate is significantly lower in the vitrification group, this
does not affect the clinical and the ongoing pregnancy rates which are similar
compared to the fresh group.

What is known already: There are studies which show very promising results
after vitrification of oocytes. Open vitrification systems are more popular and
more frequently reported in literature. A debate on whether open vitrification is
considered aseptic and a directive from EU, for aseptic manipulation of cryo-
preserved cells and tissue, led to the need of a valid closed system for vitrifica-
tion. There are not many studies which compare directly fresh with vitrified in
a closed system oocytes.

Study design, size, duration: A prospective, observational, comparative study
was performed from January to November 2014. The retrieved oocytes of a
donor were randomly assigned into group I (fresh oocytes) or group II (vitri-
fied oocytes). During the pickup, oocytes were given sequential numbers. Odd
numbers were assigned into group I and even numbers into group II.
Participants/materials, setting, methods: 75 cases were included in each
group. In group I, fresh oocytes were fertilized, developed and transferred
on day 5. In group II, retrieved oocytes were vitrified using a closed system
vitrification carrier device. When the recipient couple was ready and prop-
erly prepared, oocytes were warmed, fertilized, developed and transferred
on day 5.

Main results and the role of chance: Fertilization rate is similar between the
compared groups (77.2 vs. 72.1%) but blastocyst rate (53.1 vs. 43.3%) and top
blastocyst rate (32.8 vs. 22.5%)) is statistically higher in fresh group. Respecting
clinical outcome, pregnancy rate (60.9 vs. 58.4%), implantation rate (34.7 vs.
36.1%) clinical pregnancy rate (50.0 vs. 52.7%) and ongoing pregnancy rate
(48.6 vs. 51.38%) were similar between group I and II. Although at the begin-
ning it is obvious that vitrification of oocytes has a negative impact in an oocyte
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donation case, due to lower blastocyst rate, this fact finally does not affect the
clinical outcome of the case.

Limitations, reason for caution: The cases in the two examined groups were
sibling, originated from the same donors whose oocytes were randomly and
equally allocated into these groups and thus, the results of this study can be con-
sidered important. It is very important to validate these results in a larger scale.
Wider implications of the findings: The findings of this study are very inter-
esting. Transferring blastocyst derived from vitrified — warmed oocytes instead
of embryos from fresh oocytes does not compromise the clinical outcome, al-
though the blastocyst rate is lower. This study validates the clinical efficiency of
closed vitrification devices, which are an alternative to vitrify and store oocytes
in an aseptic way. Nevertheless, more research is needed in order to improve the
embryological parameters of the vitrified oocytes.

Study funding/competing interest(s): Funding by hospital/clinic(s) —
TAKENTRO Advanced Medical Center.

Trial registration number: The study was approved by the Institutional Re-
view Board (Ref. no. 1/2014, granted 7 January 2014).

Keywords: vitrification, closed system vitrification, human oocytes, oocyte
donation
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0-262 Kisspeptin mediates positive estrogen feedback on gonadotropin
secretion in women

K. Skorupskaite', J. George?, R. A. Anderson'

'University of Edinburgh, Queen’s Medical Research Institute Centre for
Reproductive Health, Edinburgh, United Kingdom

*University of Oxford, Oxford Centre for Diabetes Endocrinology and Metabo-
lism, Oxford, United Kingdom

Study question: Does exogenous kisspeptin-10, administered concurrently
with appropriately timed estrogen, increase gonadotropin (LH and FSH) secre-
tion, mimicking the physiological mid-cycle surge in women?

Summary answer: In a model of estrogen-induced gonadotropin secretion in
women, kisspeptin-10 markedly increased LH secretion, advancing an LH surge
and additionally stimulating FSH secretion. This suggests a role for kisspeptin
in mediating hypothalamic positive estrogen feedback, and the pre-ovulatory
mid-cycle gonadotropin surge triggered by this feedback.

What is known already: The hypothalamic neuropeptide kisspeptin is a key
regulator of GnRH and thus gonadotropin secretion. There is evidence from
animal-models that kisspeptin neurones mediate sex-steroid feedback signal-
ling. Gonadotropin response to exogenous kisspeptin varies across the menstru-
al cycle, increasing more than two-fold higher across the follicular phase. We
hypothesised that kisspeptin mediates pre-ovulatory positive estrogen feedback
in the human and have investigated it by assessing gonadotropin responses to
kisspeptin following estrogen priming.

Study design, size, duration: Nine women were treated with transdermal es-
tradiol (200 pg/day) from cycle day 9—11, known to increase LH secretion 48 h
later. At 24 h (before the expected LH rise) they were randomised to receive
kisspeptin-10 or saline infusion for 7 h: all women received the alternate infu-
sion in a subsequent cycle.

Participants/materials, setting, methods: Women were healthy with regular
menstrual cycles. Kisspeptin-10 was infused at 4 pg/kg/h iv. Blood samples
were taken before estrogen treatment (time 0), pre and post kisspeptin-10/sa-
line infusion and at 48 and 72 h. Hormone concentrations were compared by
ANOVA with Bonferroni multiple comparison post hoc analysis.

Main results and the role of chance: Model validation: Estrogen treatment
increased LH after 48 h but not 24 h (time 0: 4.4 £ 0.6; 24 h: 3.1 £0.3; 48 h:
8.6 £ 1.0 TU/1, p < 0.0001). Similarly, FSH secretion increased significant-
ly after 48 h of estrogen treatment (time 0: 2.6 = 0.3; 24 h: 1.7 = 0.3; 48 h:
3.3+0.6 U/, p=0.0017).
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Kisspeptin response: Kisspeptin-10 acutely stimulated LH secretion from
3.8+ 0.6to 18.1 +4.3 IU/l (p <0.0001) at the end of infusion. LH remained
significantly elevated at 48 and 72 h after the start of estrogen treatment
(15.3 £ 4.0 and 8.1 + 1.3 IU/], both p < 0.01 vs. start of infusion). Saline
infusion had no effect on LH secretion (3.1 + 0.3-2.7 + 0.3 TU/I, ns). Kiss-
peptin-10 also acutely increased FSH secretion from 1.6 + 0.1 IU/I pre-infusion
to 3.6 £ 0.6 1U/1 post-infusion (p < 0.0001) while saline had no such effect
(1.7 +£0.3-1.3 £ 0.2 IU/L, ns).

Limitations, reason for caution: This model of positive estrogen feedback
may not fully replicate the physiological system. The response to kisspeptin-10
varied between women, suggesting that additional complex signalling pathways
might be involved in mediating the mid-cycle surge in gonadotropins.

Wider implications of the findings: These findings add to our understand-
ing of sex steroidal feedback control of hypothalamic function and the mid-
cycle gonadotropin surge, key aspects of reproductive biology. Manipulation
of this system has potential translational application in regulating GnRH se-
cretion in a wide range of conditions, specifically in promoting or preventing
ovulation.

Study funding/competing interest(s): Funding by national/international
organization(s) — Wellcome Trust-Scottish Translational Medicine and Thera-
peutics Initiative.

Trial registration number: NA.

Keywords: kisspeptin, estrogen feedback, gonadotropin, LH

0-263 Whole-exome sequencing identifies mutations in basonuclin 1 as
a cause of premature ovarian failure

D. Zhang', Z. Zhang?, P. P. Lv3, Y. Liu%, J. Y. Li®, G. F. Xu’, R. J. Zhang®,

S. C. Chen®, Y. Q. Qian®, L. L. Zhv®, X. Q. Ye’, X. S. Bo®, Y. Y. Shi*,

J. Z. Sheng’, H. F. Huang®

"Women's Hospital School of Medicine Zhejiang University, Department of
Reproductive Endocrinology, Hangzhou, China

’Bio-X Institutes Shanghai Jiao Tong University, Key Laboratory for the
Genetics of Developmental and Neuropsychiatric Disorders (Ministry of
Education), Shanghai, China

3SWomen's Hospital School of Medicine Zhejiang University, Key Laboratory of
Reproductive Genetics (Ministry of Education), Hangzhou, China

‘Fudan University, Institutes of Biomedical Sciences, Shanghai, China
SWomen's Hospital School of Medicine Zhejiang University, Department
of Reproductive Endocrinology, Hangzhou, China

®Women s Hospital School of Medicine Zhejiang University, Department of
Clinical Laboratory, Hangzhou, China

'School of Medicine Zhejiang University, Department of Pathology and
Pathophysiology, Hangzhou, China

Study question: What is the causative gene mutation of the Chinese premature
ovarian failure (POF) pedigree?

Summary answer: Whole-Exome Sequencing identified a truncation mutation
in basonuclin 1 (BNC1), which was absent in 332 healthy controls, as a cause
of POF. The truncated mutant protein exhibited obvious function disorder, and
was related to POF in human.

‘What is known already: POF leads to infertility and premature menopause in
women under 40, and increases all-cause mortality. Its known causes are highly
heterogeneous. And in most POF cases, the cause remains unknown.

Study design, size, duration: Clinical basic research. A pedigree including
seven members with POF, 80 sporadic POF patients, and 332 healthy controls.
Five years.

Participants/materials, setting, methods: Our study enrolled a large Chi-
nese pedigree in which seven members were affected by POF in an autosomal
dominant manner, 80 sporadic POF patients, and 332 healthy controls. Whole-
genome SNP scanning was performed in all the available family 1 members.
Whole Exome sequencing was performed in three affected women with POF in
family 1, and following Sanger sequencing verification was applied in all fam-
ily members, sporadic POF patients, and healthy controls.

Main results and the role of chance: We identified a novel 5 bp dele-
tion mutation within the BNCI gene completely co-segregated with POF in
a Chinese family with POF, and a missense mutation within the BNC/ gene

in three sporadic POF patients. The 5-bp deletion within the BNC! gene led
to a frameshift in translation and a premature TGA stop codon. The mutated
BNCI protein was truncated, losing its evolutionarily conserved three pairs of
zinc fingers. We found BNC1 protein expressed in human oocytes, and BNC!
knockdown inhibited human oocyte meiosis. The transfection of recombinant
plasmids with truncation mutant in HEK293T cells led to obvious nuclear
translocation disorder. These results suggest that the BNC/ mutation resulted in
the protein dysfunction, and could cause POF in humans.

Limitations, reason for caution: The size of sporadic POF patients was lim-
ited, and need to be expanded in our future research.

Wider implications of the findings: Our study provides the first evidence of a
link between BNC1 dysfunction and human POF. Further studies are required
to understand the underlying mechanism of ovarian aging.

Study funding/competing interest(s): Funding by national/internation-
al organization(s) — The National Basic Research Program of China (No.
2013CB967404, 2012CB944900), the National Natural Science Founda-
tion of China (No. 81270664, 81471421), and the Science Foundation for
Distinguished Young Scholars of Zhejiang Province (No.LR14H040001).
Trial registration number: No.

Keywords: POF, gene mutation, whole-exome sequencing, BNC1, nuclear
translocation

0-264 Identification of circulating microRNAs in human follicular fluid
as biomarkers of ovarian disorders

S. Hamamah', S. Traver?, A. Ferriéres', V. Loup!, S. Huberlant', S. Belloc?,
E. Scalici?

'Arnaud de Villeneuve hospital CHU Montpellier, ART/PGD Department,
Montpellier, France

nstitute of Research in Biotherapy, INSERM U1203, Montpellier, France
3Eylau Laboratory, Unilabs, Paris, France

Study question: Could circulating microRNAs (miRNAs) in human follicular
fluid (FF) be associated with ovarian reserve status and thus, represent new
promising biomarkers of female infertility?

Summary answer: Few circulating miRNAs were differentially expressed in
FF samples according to women'’s ovarian reserve status and to controlled ovar-
ian stimulation (COS) protocols. They might constitute potential biomarkers for
detecting ovarian disorders in women included in IVF/ICSI program.

What is known already: MiRNAs are small non-coding RNA molecules,
involved in the regulation of gene expression. Some miRNAs can be detected
in biological fluids, including FF. Circulating miRNAs are already used as
diagnostic/prognostic markers of many diseases such as gynecology and
pregnancy disorders. Moreover, several circulating miRNAs are regulatory
role in ovarian function but their implication in female infertility remains
unknown.

Study design, size, duration: This prospective monocentric study included 83
patients (aged 35 + 4.7 years): 56 women with normal ovarian reserve, 7 with
poor ovarian reserve and 20 affected by polycystic ovary syndrome (PCOS). A
pool of FF were retrieved for each patient during IVE/ICSI procedure.
Participants/materials, setting, methods: At oocyte retrieval day, all FF were
collected and pooled for each patient. MiRNAs were extracted from pooled
FF samples and quantified by RT-qPCR, using TagMan technology. The candi-
date miRNAs, detected in FF samples were miR 140, miR 230a and miR191.
MiRNA levels were compared by using the Mann-Whitney test and Spearman’s
Rank correlation coefficients were reported.

Main results and the role of chance: Circulating miR-140 in FF was
negatively and significantly correlated with serum Anti-Miillerian hormone
(AMH) levels and antral follicle count (AFC), evaluated at day 3 of menstrual
cycle (r=-0.3, p=0.02; r=-0.41, p = 0.001 respectively). Interestingly, miR-
140 was significantly decreased in FF samples from patients with PCOS com-
pared to those with normal ovarian reserve (p < 0.001). Likewise, miR-320a
were significantly lower in FF samples from women with high basal serum
LH levels (>5 IU/1) (p = 0.007). Spearman correlation calculation revealed a
significant and negative correlation between intra-follicular miR-320a levels
and basal LH rates in serum (r = -0.28; p = 0.01). In contrast, circulating
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miR-191 was highly and significantly expressed in FF from patients with
high AMH levels (=5 ng/ml) (p < 0.001). Moreover, female infertility or
agonist long protocol were significantly related to low miR-140 levels in FF
compared to male infertility or antagonist protocol, respectively (p = 0.02;
p = 0.02, respectively). In addition, miR-320a levels in FF were significantly
and positively associated with the number of mature oocyte (MII) (» = 0.25;
p =0.046).

Limitations, reason for caution: The involvement of miR-140, miR-191 and
miR-320a in pathogenesis of ovarian disorders and the identification of their
potential target genes should be explored by conducting further functional
investigations.

Wider implications of the findings: The expression levels of some circulat-
ing microRNAs in FF were significantly associated with ovarian reserve status
and ovarian response to COS protocols. They provide new useful tools to im-
prove the diagnosis/prognosis of infertile women during IVE/ICSI procedure.
The combination of several circulating miRNAs could be more efficient for the
diagnosis of PCOS. Moreover, circulating miRNAs might represent promising
therapeutic targets in human reproductive system.

Study funding/competing interest(s): Funding by University(ies). Funding by
hospital/clinic(s). Funding by national/international organization(s). Funding
by commercial/corporate company(ies) — This study was partially supported by
the University Hospital of Montpellier, INSERM and Ferring Pharmaceuticals.
The authors of the study have no competing interests to report.

Trial registration number: NA.

Keywords: circulating microRNA, human follicular fluid, ovarian reserve,
ovarian stimulation, polycystic ovary syndrome

0-265 Cardiovascular disease (CVD) in hyperandrogenic
postmenopausal women

C. Meun', M. Kavousi?, L. Jaspers?, T. Muka?, O. H. Franco Duran?,
J. S. E. Laven'

Erasmus University Medical Center, Obstectrics and Gynaecology,
Rotterdam, The Netherlands

2Erasmus University Medical Center, Epidemiology, Rotterdam,
The Netherlands

Study question: To assess the potential association of postmenopausal andro-
gen levels with the prevalence of CVD (defined as coronary heart disease and/
or heart failure and/or stroke) in a population based sample.

Summary answer: Heart failure is more prevalent in postmenopausal women
with hyperandrogenism compared to women with normal androgen levels, im-
plicating that women with PCOS might be at greater risk to develop CVD in
their postmenopausal years.

‘What is known already: Hyperandrogenism is one of the three key features of
PCOS and has been associated with increased prevalence of the metabolic syn-
drome and increased cardiovascular risk factors. Hyperandrogenism is probably
maintained into the postmenopausal period, which has led to the assumption
that women with PCOS are at increased risk for CVD during the postmeno-
pausal years.

Study design, size, duration: A large population-based prospective cohort of
3635 female subjects, aged 55 years or older, with long term follow up. The
study was conducted in a defined area in Rotterdam, the Netherlands.
Participants/materials, setting, methods: All patients underwent standardized
interviews assessing their general, cardiovascular health followed by a thor-
ough physical examination and asubsequent assessment of steroid levels using
LC-MS.

Main results and the role of chance: The median age was 69.6 (range 55.1—
105.7). Women with testosterone levels exceeding P, showed an increased
prevalence (19/361; 5.3%) of heart failure (P = 0.047), compared to women
with levels between P, and P (20/777; 2.6%). However, no significant increase
in the prevalence of coronary heart disease (CHD) (17/348; 4.9%, P = 0.48),
stroke (15/367; 4.1%, P = 0.87), or CVD (coronary heart disease, stroke and
heart failure combined) (43/348; 12.4%, P = 0.14) was found in these women.
Surprisingly neither androstenedione nor DHEA levels were correlated with
heart failure, CHD or stroke. Hence, CVD was not at all correlated with these
hormones. Finally, no correlation between the free androgen index and CVD
was found.

il16

Limitations, reason for caution: A potential limitation of the current study is
that our cohort is relatively healthy.

Wider implications of the findings: Heart failure is slightly more prevalent
in postmenopausal women with hyperandrogenism compared to women with
normal androgen levels, indicating that women with PCOS might be at greater
risk to develop heart failure in their postmenopausal years. However, no sig-
nificant increase in the prevalence of coronary heart disease and stroke was
found.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Erasmus
Medical Centre.

Trial registration number: NA.

Keywords: PCOS, hyperandrogenism, cardiovascular disease, menopause

0-266 Short term estrogen therapy improves endothelial function in
menopausal women: a double blinded randomized controlled trial of flow
mediated dilation

R. Hurtado!, S. Geber!, M. F. S. Celani', A. H. F. Brandao', B. B. Coimbra'
'Hospital das Clinicas UFMG, Gynaecology and Obstetrics, Belo Horizonte
— MG, Brazil

Study question: Is Flow Mediated Dilation (FMD) able to detect changes
in endothelial function of menopausal women after only 28 days of estrogen
therapy?

Summary answer: The use of 0.625 mg of conjugated estrogens for only
28 days is effective in improving vascular Nitric Oxide (NO)-dependent dila-
tion assessed by FMD in menopausal women.

What is known already: Estrogen therapy has been proven efficient in revers-
ing estrogen deprivation features in both laboratory and animal studies but there
is still no consensus to which type of hormone therapy, dosage, administration
path and time of onset would be optimal for reducing cardiovascular risk and
also safe for clinical use.

Study design, size, duration: This was a double-blinded RCT carried out for
the past 4 years in Hospital das Clinicas of the Federal University of Minas
Gerais, Brazil where participants were selected among over 500 subjects.
Sample size calculation determined a number of 30 patients in each group in
order to reach a power of 0.80 and an alpha error of 5% in detecting statistically
significant difference between the groups.

Participants/materials, setting, methods: 64 healthy menopausal women
were selected and randomly assigned into two groups of treatment: 0.625 mg of
Conjugated Estrogens were administered in the study group and placebo in the
control group. Simple randomization was performed through computer-gener-
ated sorting. All participants were blinded to the use of conjugated estrogens
or placebo and FMD was assessed by a blinded examiner before and after only
28 days of medication. Mann-Whitney’s statistical test was used to compare the
results of FMD obtained in both groups. P-value lower than 0.05 was consid-
ered statistically significant.

Main results and the role of chance: FMD values were statistically dif-
ferent between the groups (p = 0.025), where the study group of estrogen
therapy showed a FMD value of 0.011 when compared to the placebo group
(FMD = —0.082). The two groups were additionally evaluated for homogene-
ity through the Shapiro-Wilk test in respect to variables that could interfere
with endothelial function such as age (p = 0.729), Body Mass Index (BMI)
(p = 0.891), and time since menopause (p = 0.724). There was no statistical
difference between the groups for any of these variables. Other variables were
excluded during selection of the participants such as chronic vascular condi-
tions, smoking, and sedentarism.

Limitations, reason for caution: The main limitation of this study was the
small number of patients evaluated, although this number met the sample size
requirements previously considered. Another concern that could interfere with
the results was the correct use of medication by the patients on a day-to-day
basis. Patients were asked specifically whether or not they had taken the cap-
sules as instructed, but there is no objective proof that they did.

Wider implications of the findings: Several studies have been published pre-
viously with similar results about estrogenic influence in endothelial function.
Studies that will be performed in the future concerning menopause and hor-
mone therapy, in particular RCTs, will benefit from the knowledge that a period
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of only 28 days is sufficient to promote endothelial function changes in meno-
pausal women. Such studies will be allowed to be shorter in duration with no
loss in the reliability of the outcomes.

Study funding/competing interest(s): Funding by University(ies) — Universi-
dade Federal de Minas Gerais — Hospital das Clinicas.

Trial registration number: This RCT was registered in Clinicaltrials.gov
under the number NCT01482416.

Keywords: hormone therapy, menopause, flow mediated dilation
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0-267 The patterns and characteristics of day 3 human embryo
fragments generation: a time-lapse study

M. Hao!, S. P. Zhang?, F. Gong?, C. F. Lv?, S. T. Yang', G. X. Lu!, G. Lin'
'Central South University, Institute of Reproductive and Stem Cell Engineer-
ing, Changsha Hunan, China

*Reproductive and Genetic Hospital of Citic-Xiangya, Changsha, Hunan, China

Study question: In this study we investigated the generation patterns of cyto-
plasmic fragmentation in day 3 (D3) human embryos.

Summary answer: D3 embryo fragmentation was generated in cytokinesis of
cell cycle. Most of embryos generated fragmentation in a pattern that majority
of D3 total fragmentation was generated in the first mitotic division (C1 pat-
tern), especially highly fragmented embryos. Strong unrhythmic cytoplasmic
movements occurred before cytokinesis of the first mitotic division were cor-
related with high total fragmentation degree in D3 embryos.

What is known already: Time-lapse study have suggested that cytoplasmic
fragmentation can occur as early as the first mitotic division. Pathogenesis of
human embryo fragmentation is still controversial, referring to apoptosis, disor-
dered organization and distribution of cytoskeleton, genetic defects, and so on.
Study design, size, duration: This retrospective and observational study was
conducted on 780 bipronuclear (2PN) embryos, obtained from 81 patients un-
dergoing time-lapse system monitoring in our IVF center from May to October
2013. D3 embryo time-lapse parameters were evaluated by a unique operator.
Participants/materials, setting, methods: Embryos (n = 780) were cultured
in PRIMO Vision incubators from fertilization to D3. Division behaviors and
morphological parameters about generation of cytoplasmic fragmentation were
annotated, including the morphologic changes before cytokinesis of the first
cleavage, degree of fragmentation generated in each cleavage, and the total de-
gree of D3 embryo fragmentation.

Main results and the role of chance: 536 embryos had different degrees of
fragmentation in 780 embryos. According to total fragmentation degree, D3
embryos were divided into four groups: 1-5% (group I), 6-20% (group II),
21-40% (group III), >40% (group IV). Incidence rates of Cl pattern were
57.43% (143/249), 61.68% (132/214), 80.00% (40/50), 100% (23/23), respec-
tively. Significant differences were found in group II, III and IV (P < 0.05, re-
spectively). Cytoplasmic movements existed in most embryos during PN period
to the first mitotic cytokinesis and subsequent development. 9.36% (73/780) of
embryos sufferedp movements before the first cleavage had significantly in-
creased degree of embryo fragmentation in D3, compared with embryos moved
lightly and rhythmically, the median and interquartile range were 15% (10%,
27.5%) vs. 5% (0%, 10%) respectively (p <0.001).

Limitations, reason for caution: It was just an observational study, lacking of
fundamental research to confirm the relationship between cytoplasmic move-
ments and embryo fragmentation.

Wider implications of the findings: In this study we have analysed the whole
generation process of D3 embryo fragmentation. These data show that the
first mitotic division is the most crucial period to generation of fragmentation,
especially for highly fragmented embryos. Unrhytimic movements occurred
before mitotic division, with morphological changing of embryo cytoplasm,

probably respresent an erratic cytoskeleton. It may be another evidence of
the hypothesis that cytoskeletal disorder is the causation of cytoplasmic
fragmentation.

Study funding/competing interest(s): Funding by national/international
organization(s) — National Science foundation of China 81222007.

Trial registration number: None.

Keywords: embryo fragmentation, cytoplasmic movements, time-lapse

0-268 The influence of different oocyte insemination techniques
(IVF versus ICSI) on early and late morphokinetic parameters: a
retrospective study of 449 time-lapse monitored blastocysts

R. Kato', D. Bodri!, T. Sugimoto', Y. Yao Serna!, S. Kawachiya!',
T. Matsumoto'
'Kobe Motomachi Yume Clinic, Assisted Reproduction Unit, Kobe, Japan

Study question: How different oocyte insemination techniques (standard IVF
versus ICSI) influence early (from fertilization to 9 cells) and late (from com-
paction to expanded blastocyst) morphokinetic parameters observed during
prolonged embryo culture? Is it possible to normalize them so that mixed IVF/
ICSI-fertilized embryo cohorts could be analyzed together?

Summary answer: During cleavage stages ICSI-fertilized embryos were
developing faster than IVF-fertilized ones whereas at blastocyst stage it was
ICSI-fertilized embryos which showed a gradually increasing delay. After nor-
malizing (to the timepoint of PN fading) differences between cleavage-stage
parameters disappeared but those observed at the blastocyst-stage increased in
favour of IVF-fertilized embryos.

What is known already: Despite the increasing number of published time-
lapse monitoring (TLM) studies the influence of different oocyte insemina-
tion techniques on morphokinetic parameters has been underinvestigated (Dal
Canto 2012, Cruz, 2013). Most TLM studies included ICSI-fertilized embryos
exclusively and so far no predictive models have been developed for IVF-fertil-
ized or mixed embryos cohorts.

Study design, size, duration: A 2-year, retrospective study performed between
October 2012 and September 2014 in a single private infertility centre. Oocytes
stemmed from 186 infertile patients (median age 37.6 + 4.1 years, range: 28-47)
undergoing natural cycle IVF or minimal ovarian stimulation with clomiphene or
letrozole coupled with a universal single frozen-thawed blastocyst transfer policy.
Participants/materials, setting, methods: Data from 449 consecutive blasto-
cysts that were monitored in a time-lapse incubator (EmbryoScope, Unisense
Fertilitech, Aarhus, Denmark) were analyzed retrospectively. Early (PNf, 2—9)
and late (start of blastulation and expanded blastocyst) morphokinetic time points
were scored according to recently published consensus criteria (Ciray et al., 2014).
Main results and the role of chance: In total 68 and 32% of the whole cohort
was fertilized with ICSI and standard IVF, respectively. Standard IVF-fertilized
embryos developed significantly slower as reflected by statistically significant
delays in early morphokinetic parameters: PNf (-1.68 h), 2 (-1.53 h), 3
(-1.39 h) and 74 (-1.44 h). In contrast at the expanded blastocyst stage IVF-
embryos showed faster development (+2.7 to +3.6 h). After normalizing to
the timepoint of PNf differences in cleavage-stage parameters disappeared but
those at the blastocyst-stage increased even further in favour of IVF-fertilized
embryos (morula: +2 h, start of blastulation: +3.4 h, expanded blastocyst stages
+4.7 0 +5.7 h).

Limitations, reason for caution: Our unselected patient cohort was biased to-
wards advanced-aged, poor-prognosis patients who have undergone mild IVF
treatment coupled with single blastocyst transfer which might limit generaliz-
ability to other less infertile populations or to centres which use different treat-
ment protocols.

Wider implications of the findings: Differences between cleavage-stage mor-
phokinetic parameters are related to the fact that fertilization occurs with a
1.4-1.7 h delay following conventional IVF (compared to ICSI). However at
the blastocyst stage there might be genuine differences between IVF and ICSI-
fertilized embryos possibly related to their different intrinsic quality and/or eu-
ploidy status. Normalization to a common time point after fertilization might
permit the joint analysis of IVF and ICSI-fertilized embryos and increasing the
size of studied cohorts.

i117
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Study funding/competing interest(s): Funding by hospital/clinic(s) — Kobe
Motomachi Yume Clinic.

Trial registration number: NA.

Keywords: morphokinetic parameters, blastocyst culture, intra-cytoplasmic
sperm injection, minimal ovarian stimulation, in-vitro fertilization

0-269 Cytoplasmic texture measurements of euploid embryos at a
specific stage of development determined by time-lapse culture are
indicative of their implantation potential

J. P. Ryan', E. Zuvela?, N. Symons?, R. Drew?, K. Douglas?, M. L. Walls',

R. J. Hart!

! Fertility Specialists of Western Australia and School of Women's and Infant's
Health University of Western Australia, Perth, Australia

Fertility Specialists of Western Australia, Perth, Australia

Study question: After removing potential confounding effects associated with
aneuploidy, are cytoplasmic texture parameters of zygote stage embryos indica-
tive of their implantation potential?

Summary answer: Measures of cytoplasmic texture at the time of 2nd polar
body (PB) extrusion are indicative of the implantation potential of euploid blas-
tocyst stage embryos.

What is known already: Although morphokinetic differences between chro-
mosomally normal and abnormal embryos have been identified, many abnor-
mal embryos display characteristics of embryos otherwise capable of initiating
full term pregnancies. Similarly, cytoplasmic texture measurements can vary
with ploidy status but cannot be used exclusively to differentiate between vi-
able and non-viable embryos. To better understand the relationship between
cytoplasm morphology and an embryos implantation potential, it is desirable
to restrict investigations to euploid embryos, thus avoiding confounding effects
of aneuploidy.

Study design, size, duration: Retrospective study of 66 patients who
had embryos screened for aneuploidy, cultured in a time-lapse incubator
(Embryoscope), who had single embryo transfers between January 2013 and
September 2014.

Participants/materials, setting, methods: Cytoplasmic texture measurements
were recorded for 66 embryo images at five developmental stages of the first
cell cycle: post injection (Inj), 2nd PB extrusion (PB2), pronuclei appearance
(PNa), syngamy (Syn) and just prior to cytokinesis (Cyt). Embryos underwent
PGS-CGH on Day 3 and transferred at the blastocyst stage of development.
Main results and the role of chance: Texture measurements were compared
for a total of 25 embryos that resulted in the detection of a FH (FH+) with 41
embryos that failed to implant (FH-). No significant differences were observed
between FH+ and FH- embryos at the Inj, PNa, Syn or Cyt stages of develop-
ment. In contrast, 8/11 textural measurements differed (p = 0.049 to p = 0.0003)
at the PB2 stage. ROC curves generated for each textural parameter following
logic regression yielded AUC values up to 0.79 with 51/66 (77%) of outcomes
correctly predicted.

Limitations, reason for caution: The effects observed are associated with em-
bryos of patients requiring preimplantation genetic screening and may not rep-
resent embryos from other patient groups. This study represents a retrospective
analysis and further prospective validation of results is necessary.

Wider implications of the findings: By restricting this study to euploid em-
bryos we have removed the potential effects of aneuploidy on morphokinetic
timings and textural measurements. As such, we have identified morphological
parameters that can be identified using time-lapse culture techniques that are
highly predictive of the implantation potential of human embryos. The develop-
ment of algorithms incorporating textural variables may improve our capacity
to select appropriate embryos for transfer or cryopreservation and to assess the
impact of various treatment methodologies.

Study funding/competing interest(s): Funding by hospital/clinic(s) — No
external funding was received for this study. Professor R. J. Hart has received
educational sponsorship from MSD, Merck-Serono and Ferring Pharmaceuti-
cals. The other authors have no conflicting interests.

Trial registration number: None.

Keywords: cytoplasm, texture, implantation, embryo, time-lapse
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0-270 Time-lapse monitoring of early embryo development may aid
in the validation of the effect of sperm DNA fragmentation assay on
reproductive outcomes — preliminary findings

B. Doroftei', G. Emerson?, S. Cumpata?, G. Simionescu?®, R. Maftei®,
M. Zlei*

"Univesrsity of Medicine and Pharmacy, Obstetrics and Gynecology
Department, lasi, Romania

2Origyn Fertility Center, Embryology Laboratory, lasi, Romania
3Teaching Hospital Obgyn “Cuza Voda”, Obstetrics and Gynecology
Department, lasi, Romania

“Regional Institute of Oncology, Laboratory of Molecular Biology, lasi,
Romania

Study question: Can time-lapse study of early embryonic development aid in
the validation of the effect of DNA fragmentation assay (DFI — DNA Fragmen-
tation Index) on ART?

Summary answer: Sperm DFI assessed by sperm chromatin structure assay
(SCSA) by flow cytometry (FCM) impacts on the embryo-development and
reproductive outcome of IVF/ICSI/IMSI in a group of couples with male in-
fertility. Morphokinetics of early embryo development may aid in validation of
new cut-off values for DFI.

‘What is known already: Current literature suggests that, when the sperm DFI
value is above 25%, couples with infertility may have greater success with IVF/
ICSI/IMSI procedures instead of IUL. However, when sperms with high DFI are
involved, there are still uncertainties on the repair capacity of the egg and its
further embryo-development.

Study design, size, duration: A retrospective analysis of 23 sperm samples
from men undertaking ART in a private IVF center (May—December, 2014)
compared the reproductive outcome and morphokinetic parameters (Em-
bryoViewer-Vitrolife) between patients groups divided by the DFI cut-off
value of 25. Mean + SD and p values with a significance threshold of 0.5 were
calculated.

Participants/materials, setting, methods: Semen samples from patients (aged
35.6 + 4.9 years) were analysed by SCSA (FACSArialll-BDBiosciences).
Group A had a DFI <25 (n = 17) and Group B had DFI * 25 (n = 6). Twenty
six treatment cycles were performed (23% IVE, 50% ICSI, 27% IMSI) and
the development of 218 fertilised eggs was monitored by time-lapse imaging
(EmbryoScope-Vitrolife).

Main results and the role of chance: All female partners were aged under
36 years and had >4 eggs collected. The following morphokinetic parameters
were found to be significantly different in Group A vs. Group B: lower #3-tPNF
(time to 3 cells minus time to pro-nucleai fading, in hours) (4.73 + 4.57 versus
9.31 + 4.57, respectively, p = 0.0259, lower 3—12 (5.64 + 7.65, 12.68 + 9.73,
p = 0.0466,, lower #5-£3 (9.23 + 12.60, 23.46 + 13.82, p = 0.0173, lower #7-
(PNF (12.66 + 13.13 vs. 29.31 £ 6.16, p = 0.0044, lower 18-fPNF (17.08 + 15.53
vs. 34.51 £10.28, p = 0.0111) respectively and a reduced value of fragmenta-
tion time recording (57.86 + 7.39 vs. 68.71 + 6.53, p = 0.0089). A significant
difference was found between the group of couples with positive (pregnancy
rate of 61%) versus negative biochemical pregnancy (DFI of 13.5 + 5.6 vs.
31.7 +£23, p=0.042).

Limitations, reason for caution: When the relationship of DFI with the repro-
ductive outcome is assessed, the female bias cannot be completely excluded, al-
though age and ovarian competence have been considered. However, with larger
cohorts of patients, a more cautious selection will become possible.

Wider implications of the findings: When strictly controlled female factors
and stable incubation conditions are available, the sperm DFI impact on em-
bryo development can be properly assessed and, with larger study cohorts, new
cut-off DFI values may be validated and used in conjunction with quantitative
morphokinetic parameters for selecting viable embryos.

Study funding/competing interest(s): Funding by national/international
organization(s) — National Authority of Scientific Research of Romania
(POSCCE Grant 1357 “Infertility a tree pieces puzzle: couple investigation,
infertility diagnostic, possible therapy”).

Trial registration number: NA.

Keywords: DNA fragmentation index, flow cytometry, embryoscope
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0-271 Selection of single blastocyst for transfer using time-lapse
monitoring during in vitro fertilization in good prognosis patients:
a randomized controlled trial

S. Z. Matyas', P. Kovacs?, V. Forgacs®, A. Sajgé*, C. S. Pribenszky®
'Kaali Institute, Embryology, Budapest, Hungary

*Kaali Institute, IVF Center, Budapest, Hungary

3Forgdcs Intézet, IVF Center, Budapest, Hungary

‘Kadali Institute, IVF Center, Budapest, Hungary

SVitrolife Hungary Kft., Vitrolife Hungary Kft, Budapest, Hungary

Study question: In our study we try to answer whether morphological and ki-
netic information in a combined score, observed via a time-lapse (TL) system
improves outcome over standard procedures, when a single blastocyst is se-
lected for transfer (SET). To standardize conditions, groups were cultured in
the same incubator.

Summary answer: IVF cycles in which embryos were cultured in TL system
and were selected based on combined kinetic and morphological score evalu-
ated on TL images resulted in a 20.5% relative increase in pregnancy over stan-
dard morphology-based selection. The ongoing pregnancy rate (PR) was 16%
relative higher in the TL group.

What is known already: Most embryology labs select embryos for transfer
based on morphology that is evaluated after removing the embryos from the
incubator. TL systems provide undisturbed culturing conditions and allow de-
tailed embryo observation. The utility of various kinetic markers to improve
outcome has been tested. TL culturing together with embryo selection based on
TL parameters was shown to improve blastocyst selection, implantation rate but
there is little information on pregnancy/live-birth rates.

Study design, size, duration: Ongoing (since 2013), multicenter randomized
controlled trial involving patients <36 years with normal ovarian reserve, un-
dergoing 1st/2nd cycle, who have at least 3 good embryos on day 3 and accept
SET. Patients are randomly assigned to PrimoVision monitoring and single
blastocyst selection based on TL parameters vs. standard morphology-based
blastocyst selection.

Participants/materials, setting, methods: Participants (140 randomized, 20
dropped out) were randomized to TL culture (N = 59) and embryo selection
based on a composite score made up of kinetic markers and blastocyst mor-
phology vs. standard incubation/evaluation and selection for transfer based on
blastocyst morphology (N = 61). Patient/cycle parameters and clinical outcome
were compared.

Main results and the role of chance: Of the 140 patients 20 dropped out
for various reasons. Among those who have completed per protocol patient
and cycle parameters are comparable between the groups. The PR is 47.5%
in the TL group vs. 37.7% in the control group (20.5% increase, p = 0.2). The
ongoing PR is 39.5% in the TL and 33.3% in the control group (16% increase,
p=0.3).

Embryos in the TL group were selected based on a composite score made up
of various early kinetic markers, presence of fragmentation and blastocyst mor-
phology (maximum 17 points). Within the TL group the combined score for
embryos resulting in pregnancy is significantly higher when comapared to those
not resulting in pregnancy (14.5 vs. 12.3; p = 0.002).

Limitations, reason for caution: While we have found a 20% relative in-
crease in PR and a 16% increase in ongoing PR these findings have not reached
statistical significance. This is an interim progress report, the study is powered
to reach significance with 110 patients per arm.

Wider implications of the findings: IVF is overall a safe treatment but not
complication-free. Multiple gestations are undesired following ART. Tools that
can aid embryo selection are needed to avoid multiple gestations without com-
promising PR. The combined scoring of morphology and kinetics in time-lapse
systems seems to offer benefits over standard evaluation.

Study funding/competing interest(s): Funding by hospital/clinic(s) — Kaali
Institute.

Trial registration number: NCT01694641.

Keywords: time-lapse monitoring, embryo selection, single blastocyst
transfer
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0-272 The use and success rates of assisted reproductive techniques
among female childhood cancer survivors: preliminary results of the
DCOG LATER-VEVO study

M. van Dijk!, M. H. van den Berg', A. Overbeek!,

M. M. van den Heuvel-Eibrink?, W. van Dorp?, W. J. Tissing®, L. C. Kremer®,
J.J. Loonen®, B. Versluys’, D. Bresters®, G. J. Kaspers', C. B. Lambalk’,
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*Erasmus MC University Medical Center, Pediatrics, Rotterdam, The
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Rotterdam, The Netherlands

4University of Groningen University Medical Center Groningen, Paediatric
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Amsterdam, The Netherlands

*Radboud University Nijmegen Medical Center, Paediatric Oncology,
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"Wilhelmina Childrens Hospital/University Medical Center, Paediatric
Oncology, Utrecht, The Netherlands

8Willem-Alexander Children’s Hospital/Leiden University Medical Center,
Paediatrics, Leiden, The Netherlands

VU University Medical Center, Obstetrics and Gynaecology, Amsterdam,
The Netherlands

Netherlands Cancer Institute, Epidemiology, Amsterdam, The Netherlands

Study question: Are there differences in the use and success rates of assisted
reproductive techniques (ART) between female childhood cancer survivors
(CCSs) and controls?

Summary answer: Preliminary data show that ART techniques are used more
often by female CCSs compared to controls with the success rate of ART
among CCSs being slightly, but not significantly, lower.

What is known already: Cancer treatment during childhood may impair fe-
male fertility. In combination with the general Dutch trend to postpone child-
bearing to the early thirties, this may put female CCSs at increased risk of
requiring ART to achieve a pregnancy. However, information on the number
of female CCSs actually using ART as well as on ART success rates is scarce.
Study design, size, duration: The study is part of the DCOG LATER-VEVO
study, a nationwide retrospective cohort study on female fertility in Dutch CCSs.
The control group consisted of sisters of survivors and females from the general
population. Data collection took place between January 2008 and May 2014.
Participants/materials, setting, methods: Data on causes of infertility, the use
and success rate of ART (=number of women achieving a pregnancy through
ART/number of women who used ART) were assessed by questionnaire. Of
the 1,717 survivors and 1,672 controls invited, 1,108 (65%) and 819 (49%),
respectively, completed the questionnaire.

Main results and the role of chance: Preliminary data show that, after cor-
rection for age at study, CCSs had a higher probability of visiting a gynae-
cologist due to problems with achieving a pregnancy, compared to controls
(OR = 1.7; p < 0.01). In addition, CCSs were significantly younger at the
time of their first visit (p < 0.001). Compared to controls, CCSs more often
reported a female factor as the cause of infertility (64.6% CCSs, 34.7% con-
trols; p < 0.001). The proportion of CCSs having used any type of ART was
9.2% (N = 103) whereas this proportion was 6.1% (N = 50) in controls. After
correction for age, CCSs had a higher probability of having used any type of
ART (OR = 1.8; p <0.01). Success rates of ART were 35% for CCSs and 50%
for controls (p = 0.05).
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Limitations, reason for caution: The study may have been subject to selection
bias, since survivors with fertility-related problems might be more likely to
participate in the study compared to survivors who do not experience problems
in achieving a pregnancy.

Wider implications of the findings: These findings can assist clinicians in
counselling childhood cancer survivors about their fertility and the use of ART
to achieve a pregnancy. Clinicians should timely refer to reproductive special-
ists when survivors have a wish to conceive.

Study funding/competing interest(s): Funding by national/international
organization(s) — Dutch Cancer Society (grant no. VU 2006-3622) and Founda-
tion Children Cancer Free.

Trial registration number: NTR2922 http://www.trialregister.nl/trialreg/
admin/rctview.asp?TC = 2922.

Keywords: ART, IVE, ICSI, childhood cancer survivors

0-273 Therapeutic effect of oil-based-versus water-based contrast for
hysterosalpingography (HSG) during the fertility work-up (H2Oil study,
NTR3270, a nationwide randomised controlled trial

K. Dreyer!, M. A. T. Berghuis?, V. Mijatovic', M. Goddijn®, H. R. Verhoeve?*,
A. Hoek’, P. Bourdrez®, A. Nap’, A. Hooker®, J. P. de Bruin’, M. van Hooff",
E. Scheenjes'!, B. W. J. Mol*2, P. G. A. Hompes!, On Behalf of the H20il
Study Group'?

"WU University Medical Center, Department of Reproductive Medicine,
Amsterdam, The Netherlands

2Sint Lucas Andreas Hospital, Department of Gynaecology and obstetrics,
Amsterdam, The Netherlands

3Academic Medical Center, Department of Reproductive Medicine,
Amsterdam, The Netherlands

4Onze Lieve Vrouwe Hospital, Department of Gynaecology and Obstetrics,
Amsterdam, The Netherlands

SUniversity Medical Center, Department of Reproductive Medicine,
Groningen, The Netherlands

*VieCuri Hospital, Department of Gynaecology and Obstetrics, Venlo, The
Netherlands

"Rijnstate Hospital, Department of Gynaecology and Obstetrics, Arnhem,
The Netherlands

8Zaans Medical Center, Department of Gynaecology and Obstetrics,
Zaandam, The Netherlands

°Jeroen Bosch Hospital, Department of Gynaecology and Obstetrics,
‘s-Hertogenbosch, The Netherlands

Sint Franciscus Hospital, Department of Gynaecology and Obstetrics,
Rotterdam, The Netherlands

"Gelderse Vallei Hospital, Department of Gynaecology and Obstetrics,
Ede, The Netherlands

2The Robinson Research Institute, School of Paediatrics and Reproductive
Health, Adelaide, Australia

3The Netherlands

Study question: Does tubal patency testing by HSG with an oil-based contrast
medium lead to higher ongoing pregnancy rates compared to the use of water-
based contrast medium?

Summary answer: Tubal patency testing by HSG with an oil-based contrast
medium leads to higher ongoing pregnancy rates during the first 6 months fol-
lowing HSG, compared to the use of water-based contrast medium.

‘What is known already: Tubal flushing during HSG is suggested to increase
pregnancy rates in subfertile women. It is unclear whether the choice of contrast
medium used during HSG, water or oil-based, affects this potential therapeutic
effect. Prior randomised and non-randomised trials have shown contradicting
results.

Study design, size, duration: The H2Oil study is a multicentre randomised
controlled trial, which took place in the Netherlands between February 2012
and November 2014. The study was performed in the Dutch consortium for
research in women’s health, and 27 hospitals participated in this study.
Participants/materials, setting, methods: We studied subfertile women un-
dergoing HSG during their fertility work-up. Participants were randomly allo-
cated to oil-based contrast (intervention group) or water-based contrast (control
group). The follow-up period was 6 months and primary endpoint was ongoing

i120

pregnancy. Since data on life birth are not all available, this abstract reports on
pregnancy rates.

Main results and the role of chance: Between February 2012 and Novem-
ber 2014 we randomised 1119 patients, of whom 557 were allocated to oil-
based contrast and 562 to water-based contrast. Mean age was 32 years, mean
duration of infertility was 21 months and 68% of the women had primary
infertility. Baseline characteristics were comparable between the groups.
Hysterosalpingraphy showed bilateral tubal patency in 89% of the women
randomised for oil-based contrast versus 90% of the women randomised for
water-based contrast. Ongoing pregnancy rates in the first 6 months follow-
ing HSG were 38,8% in the intervention (oil-based contrast) versus 28,1%
the control group (water-based contrast) (RR 1.38, 95% CI 1.14-1.66). There
were no adverse events reported.

Limitations, reason for caution: Presented results are preliminary, as data on
the primary outcome ongoing pregnancy are still incomplete. Complete follow-
up on ongoing pregnancy rates will be available at the meeting.

Wider implications of the findings: HSG with oil-based contrast medium im-
proves pregnancy rates as compared to HSG with water-based contrast medium.
These data implicate that flushing of the tubes with oil-based contrast medium
should be offered to subfertile women in the fertility work-up.

Study funding/competing interest(s): Funding by hospital/clinic(s) — VU
University Medical Center.

Trial registration number: Dutch Trial Register, NTR3270.

Keywords: hysterosalpingography, contrast medium, therapeutic effect,
pregnancy rates, RCT

0-274 Chlamydia serology in triaging patients for tubal assessment in
female subfertility

H. Tijani', M. Hamdan?, Y. Cheong?, N. Brook', N. Macklon?

"University Hospital Southampton, Obstetrics and Gynaecology, Southamp-
ton, United Kingdom

*University of Southampton, Human Development and Health, Southampton,
United Kingdom

Study question: To assess how implementation of chlamydia antibody testing
(CAT) into a clinical setting impacted on triage between tubal patency investi-
gations and expectative management.

Summary answer: In clinical setting chlamydia serology is an appropriate and
cost effective means of triage between tubal patency investigations and expecta-
tive management.

What is known already: CAT has predictive value in the detection of tubal
damage and titres are quantitatively related to the severity of damage. CAT test-
ing adds valuable information to a woman’s risk profile based on her medical
history. The combination of medical history taking and CAT testing has a better
yield for diagnosing tubal disease than either of these alone.

Study design, size, duration: This is a prospective study of a cohort of 543
consecutive patients seen between August 2012 and July 2014.
Participants/materials, setting, methods: CAT testing was offered at initial
infertility clinic consultation. Laparoscopy was offered to those testing posi-
tive. Those testing negative were offered HyCoSy, if considered for IUI, or
proceeded to ovulation induction or expectative management. Theatre and med-
ical records were reviewed for data collection. Statistical analysis was carried
out using SPSS.

Main results and the role of chance: Out of 543 patients 110 (22.2%) were
positive CAT + ve; 391 (72%) negative CAT - ve and 42 (7.7%) indetermi-
nate CAT-Ind result. 41.8% CAT + ve underwent laparoscopy, out of which
47.8% had positive findings. 72.7% of those who had positive findings at
laparoscopy were found to have tubal disease. However, in CAT - ve patients
requiring tubal assessment by HyCoSy, 94.6% showed no abnormality. 88% of
those testing positive had a past history pelvic infection. When compared to
pre-implementation of CATs, there were 35 less laparoscopy done per annum,
but extra 10 HyCoSy were performed for the same duration. This equates to
about <80,000 (<2,300 per laparoscopy) savings from laparoscopy but addi-
tional <3,500 (<350 per HyCoSy) cost for HyCoSy.

Limitations, reason for caution: This study has a small number of participants
and a larger cohort study is needed to validate these findings. There is signifi-
cant number of participants who had the test but were lost to follow up due to
spontaneous pregnancy and this may skew the data.
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Wider implications of the findings: These findings indicate that implement-
ing CAT into clinical practice can improve triaging of patients to further tubal
patency testing and expectative management Therefore this may reduce unnec-
essary invasive tubal testing by laparoscopy which may translate into extra sav-
ings in term of time and money.

Study funding/competing interest(s): Funding by University(ies). Funding by
hospital/clinic(s) — University of Southampton, Complete Fertility Centre.
Trial registration number: Nil.

Keywords: chlamydia serology, tubal patency, laparoscopy, cost effectiveness,
HyCoSy

0-275 Live birth in women previously experiencing recurrent
implantation failure upon IVF: a retrospective cohort study

Y. E. M. Koot', S. Bever de?, M. Goddijn®, M. C. J. Eijkemans*, M. Wely van’,
F. Veen van der?, B. C. J. M. Fauser', N. S. Macklon®

'University Medical Centre Utrecht, Reproductive Medicine and Gynaecology,
Utrecht, The Netherlands

2Academic Medical Centre, Faculty of Medicine, Amsterdam,

The Netherlands

3Academic Medical Centre, Centre for Reproductive Medicine, Amsterdam,
The Netherlands

4University Medical Centre Utrecht, Biostatistics and Research Support,
Utrecht, The Netherlands

SUniversity of Southampton, Human Development and Health, Southampton,
United Kingdom

Study question: What is the subsequent live birth rate and time to pregnancy
(by conception after IVF/ICSI or by natural conception) in women who experi-
enced recurrent implantation failure (RIF)?

Summary answer: Cumulative live birth rate in women experiencing RIF was
50% (95% CI 44-56%), with a mean time to pregnancy of 64 months.

‘What is known already: RIF is a distressing situation in which women do not
reach a pregnancy within 3 IVF or ICSI treatments after transfer of good quality
embryos. Although multiple studies have been performed aimed at identifying
the aetiology, prognosis for achieving live birth is not known.

Study design, size, duration: This retrospective cohort study was conducted in
two university hospitals in the Netherlands, between January 2008 and Decem-
ber 2012. Two hundred twenty-three women had experienced RIF, defined as no
positive pregnancy test after 3 IVF/ICSI treatments including transfer of good
quality embryos in women <38 years of age, and were included.
Participants/materials, setting, methods: All women diagnosed with RIF
were sent a letter inviting their consent for anonymous use of medical file
data and a questionnaire enquiring about subsequent treatments, pregnan-
cies and outcome. Data was extracted and analysed to determine the sub-
sequent live birth rate and time to pregnancy during a maximal 5.5 years of
follow-up.

Main results and the role of chance: Two hundred twenty-three women were
identified to have met the criteria for RIF (7% of treated population), 127
women responded to the invitation letter (57%) and data from 118 women
(53%) was available for analysis. During the 5.5 year follow up period the
overall cumulative live birth rate was 50% (95% CI: 44-56%). Survival analy-
sis showed a mean time to pregnancy of 64 (95% CI: 55-74) months after
diagnosing RIF, with a median of 9 months in those who did achieve a preg-
nancy during the follow up period. Forty pregnancies (82%) were achieved
after further assisted reproductive technique treatments (live birth rate 15%/
cycle), five with use of a donor gamete. Nine pregnancies (18%) occurred after
natural conception.

Limitations, reason for caution: The retrospective nature of the study and the
limited participation rate may have introduced selection bias.

Wider implications of the findings: This study reports favourable pregnan-
cy chances in women experiencing RIF, especially after continuation of IVE/
ICSI treatments. These findings can be used when counselling couples after
three failed IVF or ICSI treatment cycles despite the transfer of good quality
embryos.

Study funding/competing interest(s): Funding by University(ies) — University
Medical Centre Utrecht, Utrecht. Academic Medical Centre, Amsterdam.
Trial registration number: NA.

Keywords: implantation failure, IVE, pregnancy

0-276 Indometacin administration can prevent premature follicular
repture before timed intra uterine insemination (IUI) and improve the
cycle outcome

A. Sarhan'
'Zagazig University, Obstetrics and Gynecology, Zagazig, Egypt

Study question: Can administration of indomethacin prevent early follicular
rupture before timed intrauterine insemination and does it improves the cycle
outcome?

Summary answer: Indomethacin can significantly reduce the incidence of
spontaneous follicular rupture before IUI and allow more cycles to have prop-
erly timed procedures done.

What is known already: Prostaglandins play an important physiological role in
the process of ovulation particularly follicular rupture. It had been used in some
trials to prevent spontaneous ovulation in IVF cycles.

Study design, size, duration: A prospective randomized study that was per-
formed on 194 UI cycles for mild male factor and unexplained infertility over
an 18 months period.

Participants/materials, setting, methods: Patients were classified into two
groups; group A (96 patients) received indomethacin 50 mg every 8 h starting
when a leading follicle reached a diameter of 15 mm till the time of human cho-
rionic gonadotropins (hCG) administration and group B (98 patients) a control
group where the patients did not receive indomethacin. Patients were followed
by vaginal ultrasound daily to check for spontaneous ovulation. hCG was ad-
ministrated when the dominant follicle reaches a diameter of 18 mm and IUI
was performed 36 h later.

Main results and the role of chance: The indomethacin group had a signifi-
cantly reduced cases of spontaneous follicular rupture till 24 h before schedueld
schedueled IUI 4 cases (4.2%) compared to 18 cases (18.4%) in the control
group. This was reflected as a non significant increase in the cycle pregnancy
rate 15 patients (15.6%) in the indomethacin group compared to 12 patients
(12.2%) in the control group.

Limitations, reason for caution: The study needs to expand to a larger number
of patients with uniform etiology, type and duration

of infertility.

Wider implications of the findings: Indometacin suppression of follicular rup-
ture can make timing of IUI more convenient for the couple and service provider.
Study funding/competing interest(s): Funding by hospital/clinic(s) — Private
infertility center.

Trial registration number: None.

Keywords: 1UI, indometacin, timed IUI, follicular rupture
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0-277 Processing of semen by density gradient centrifugation selects
spermatozoa with longer telomeres for assisted reproductive technology

E E Zhao', Q. L. Yang', N. Zhang', W. L. Zhao!, S. J. Dai', J. H. Liu', H. Xin',
W. B. Niu!, Y. P. Sun'

'Reproductive Medical Center, First Affiliated Hospital of Zhengzhou Univer-
sity, Zhengzhou, Henan, China

Study question: This study was carried out to investigate the role of density
gradient centrifugation in the selection of spermatozoa with longer telomeres
for use in assisted reproductive technology (ART).

Summary answer: Density gradient centrifugation is a useful technique for the
selection of sperm with longer telomeres for ART.

What is known already: The ends of eukaryotic chromosomes contain special-
ized chromatin structures called telomeres, the length of which plays a key role
in early human embryonic development.

Study design, size, duration: Case control study, 105 Semen samples, sperm
before and after density gradient centrifugation processing, from July 2014 to
November 2014.
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Participants/materials, setting, methods: Semen samples were collected
from 105 infertile men and then submitted to Sperm Chromatin Dispersion
tests (SCD) and quantitative polymerase chain reaction (Q-PCR) to analyze the
DNA fragmentation rates and telomere lengths, respectively, in sperm before
and after density gradient centrifugation processing.

Main results and the role of chance: After density gradient centrifugation, the
average telomere length of the sperm was significantly longer (6.07 £ .22 vs.
5.01 £0.94), the average motile sperm rate was significantly higher (77.9 + 11.8
vs. 44.6 + 11.2), but average DNA fragmentation rate was significantly lower
(11.1 £ 5.9 vs. 25.9 + 12.9) compared to raw semen. In addition, we found
that telomere length was positively correlated with sperm count of the semen
(r,=0.58; P<0.01).

Limitations, reason for caution: Small number of samples and only one repro-
ductive medicine center in our study.

Wider implications of the findings: In this study, we found that density gra-
dient centrifugation could enrich for sperm with high motility and low DNA
fragmentation, and for the first time, we found that this commonly used tech-
nique for processing semen for ART could effectively recover sperm with lon-
ger telomeres.

Study funding/competing interest(s): Funding by national/international
organization(s) — National Natural Science Foundation of China (Grants
31271605 and 31471404) and the National Science Foundation for Young Sci-
entists of China (Grant 31401274)

Trial registration number: No.

Keywords: telomere length, density gradient centrifugation, assisted reproduc-
tive technology, sperm, infertility

0-278 Sperm selection using MACS has similar obstetric and perinatal
outcomes than standard preparation when ICSI was performed in ovum
donation in a prospective and randomized trial

L. Romany', N. Garrido?, B. Aparicio', Y. Motato', M. Mufioz’, M. Meseguer'
VI, IVF LAB, Valencia, Spain

2IVI, Andrology LAB, Valencia, Spain

3IVI, Gynaecologist, Alicante, Spain

Study question: Does MACS technology have an effect on children born in
ICSI procedures of our ovum program?

Summary answer: Magnetic activated cell sorting does not have any benefit or
harmful effect on children born in ICSI cycles of our ovum donation program
in unselected male patients.

‘What is known already: There is still little clinical information available about
the wide employment of these selection techniques in in vitro fertilization and
their impact in final assisted reproduction techniques (ART) outcomes although
our findings not show anincrease in live birth deliveries rates when MACS was
performed.

Study design, size, duration: Two arms, unicentric, prospective, randomized
and triple-blinded trial, a total of 237 infertile couples, October 2010 and Janu-
ary 2013.

Participants/materials, setting, methods: IVI-Valencia. Children born after
use of MACS in ICSI (60 deliveries) and control group, only swim up in ICSI
(64 deliveries). In 11 and 13 cases from MACS and control group respectively
no perinatal and obstetric outcome were obtained. A total of 65 and 66 new-
borns from MACS and control group respectively were described.

Main results and the role of chance: MACS had no clinically relevant ad-
verse effects on obstetric and perinatal outcomes after adjusting for poten-
tial confounders. No differences were found between the both groups in the
rate of obstetric problems including premature rupture of membranes 6.1%
(CI 95% 0-12.8) vs. 5.9% (CI 95% 0-12.4), 1st trimester bleeding 28.6%
(CI195% 15.9-41.2) vs. 23.5% (CI 95% 11.9-35.1), invasive procedures as am-
niocentesis 2.0% (CI 95% 0-5.9) vs. 3.9 % (CI 95% 0-9.2), diabetes 14.3%
(C195% 4.5-24.1) vs. 9.8% (CI 95% 1.6-17.9), anemia 6.1% (IC95% 0-12.8)
vs. 5.9% (CI 95% 0-12.4), 2nd and 3rd trimester 10.2% (CI 95% 1.7-18.7)
vs. 5.9% (CI 95% 0-12.4), urinary tract infection 8.2% (CI 95% 0.5-15.9) vs.
3.9% (CI 95% 0-9.2), pregnancy-induced hypertension 6.1% (CI 95% 0-12.8)
vs. 15.7% (CI 95% 5.7-25.7), birth weight (g) 2684.10 (CI 95% 2499.48—
2868.72) vs. 2676.12 (CI 95% 2499.02-2852.21), neonatal height (cm) 48.3
(CI 95% 47.1-49.4) vs. 46.5 (CI 95% 44.6-48.4) gestational cholestasis 0%
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(CI95% 0-0) vs. 3.9% (CI 95% 0-9.2) respectively in MACS group compare
with control group.

Limitations, reason for caution: We analyzed all the births for which we had
notification, and not the whole series of ICSI pregnancies achieved in our Insti-
tution during the study period.

Wider implications of the findings: Our data suggest that MACS technol-
ogy does not increase adverse obstetric and perinatal outcomes in children
conceived when this technology was performed, being the largest randomized
control trial with live birth reported results with MACS.

Study funding/competing interest(s): None.

Trial registration number: Given that the main intervention was conducted
on sperm samples and not human beings, Clinical Trial registration is not
needed.

Keywords: MACS technology, children born, obstetric and perinatal outcomes,
prospective and randomized trial, ovum donation

0-279 Cytological evaluation of spermatogenesis: a novel and simple
diagnostic method to assess spermatogenesis in non-obstructive
azoospermia using testicular sperm extraction specimens

L. Ramos', M. Hessel', M. de Vries!, K. D’Hauwers?, K. Fleischer?,

C. Hulsbergen-van de Kaa*, D. Braat®

'Radboud University Medical Center, Obst. and Gynecology. Div.
Reproductive Medicine (intern 791), Nijmegen, The Netherlands

*Radboud University Medical Center, Urology, Nijmegen, The Netherlands
3Radboud University Medical Center, Obst. and Gynaecology Div. Reproduc-
tive Medicine, Nijmegen, The Netherlands

‘Radboud University Medical Center, Pathology, Nijmegen, The Netherlands
SRadboud University Medical Center, Obst. and Gynaecology Div.
Reproductive Medicine, Nijmegen, The Netherlands

Study question: Can spermatogenesis be evaluated by defining the ratios
between Sertoli cells, pachytene spermatocytes and spermatozoa in a cell sus-
pension obtained by testicular sperm extraction (TESE)? Subsequently, are
these ratios associated with the outcome of fertility treatment in patients with
non-obstructive azoospermia (NOA)?

Summary answer: Pachytene spermatocytes, spermatozoa and Sertoli cells
can be easily identified and counted in a cell suspension and their ratios can
be successfully used to diagnose the level of spermatogenic impairment. This
pilot study indicates that once successful sperm retrieval is achieved, treatment
outcome declines when spermatogenesis is impaired in NOA.

What is known already: Most of these NOA-patients have only focal sper-
matogenesis which results in insufficient numbers of spermatozoa to reach the
ejaculate. In approximately 50% of NOA-patients TESE is successful and intra-
cytoplasmic sperm injection (ICSI) is pursued. It is also assumed that in some
cases, a genetic cause affects sperm maturation and development. To date, the
predictive value of cytological evaluation of spermatogenesis for the TESE-
ICSI outcome is unknown.

Study design, size, duration: This retrospective cohort study included 441
consecutive TESE-ICSI cycles in 212 couples, performed between June 2007
and August 2012. For each TESE biopsy the ratios between Sertoli cells,
pachytene spermatocytes and spermatozoa were calculated. A control popula-
tion of 38 vasectomised men was used to define cut-off values for complete
spermatogenesis.

Participants/materials, setting, methods: NOA-patients were divided in three
subgroups based on the pachytene to sperm ratio (P/Sp) and number of sperm
per 100 Sertoli cells (#Sp/100SC). First cycle and cumulative ongoing preg-
nancy rates were calculated for couples with (partial) maturation arrest and
hypospermatogenesis, and compared to rates in NOA couples with complete
spermatogenesis.

Main results and the role of chance: The presence of sperm upon cytological
evaluation of the TESE specimen is strongly correlated to the observations in
the wet prep (Kendall’s Tau-b = 0.86). Validation of the cytological diagnoses
was performed by comparing the results of cytology to the histological evalu-
ation of spermatogenesis in 40 cases. In 92.5% a perfect match was observed
and in the 3 remaining cases cytology corresponded well with the results of
the TESE. Couples with complete spermatogenesis have a higher ongoing
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pregnancy rate after the first treatment cycle compared to couples with hypo-
spermatogenesis (34 versus 16%; p = 0.02) and partial maturation arrest (34
versus 19%; p =0.11).

Limitations, reason for caution: Cause-and-effect cannot be determined
in a retrospective study and the predictive value of cytological evaluation of
spermatogenesis has to be established in a future prospective trial. Due to the
embryo transfer strategy in the Netherlands, these results might not apply to
patients receiving three or more embryo’s per cycle.

Wider implications of the findings: This study shows that the different types
of spermatogenic disorder can be easily identified using quantitative cyfologi-
cal evaluation of the TESE specimen in the NOA-population. By defining the
P/Sp and #Sp/100SC of TESE biopsies, information can be gained regarding
the chances of successful TESE-ICSI. This can help couples adjust their ex-
pectations and decide about subsequent ICSI cycles or fresh TESE procedures.
Study funding/competing interest(s): Funding by University(ies) — Radboud
University Medical Center.

Trial registration number: N/A.

Keywords: infertility, non-obstructive azoospermia, TESE, spermatogenesis,
maturation arrest

0-280 Reproduction anomalies in male patients with Bardet Biedl
syndrome, an emblematic ciliopathy

L. Koscinski!, G. N. Goetz?, M. M. Mark!, B. J. J. Braun?®, R. S. Rossignol®,
D. H. Dollfus?

"University Hospital of Strasbourg (HUS), Laboratoire de Biologie de la
Reproduction, Strasbourg, France

*University Hospital of Strasbourg (HUS), Centre de Référence pour les
Affections Rares en Génétique Ophtalmologique (CARGO), Strasbourg,
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3University Hospital of Strasbourg (HUS), Service ORL-CCE Strasbourg,
France

*University Hospital of Strasbourg (HUS), Service de Pédiatrie 1, Strasbourg,
France

Study question: Bardet-Biedl syndrome (BBS) is a classical ciliopathy with
a wide spectrum of clinical features encomprising male microgenitalism. Fur-
thermore, by extrapolation to another ciliopathy, the Kartagener syndrome,
BBS patients were supposed to produce immotile sperm, resulting in a severe
infertility.

Summary answer: The study focused on the global reproduction function in
patients with identified BBS mutations, including genital examination, sperm
analysis completed with electronic transmission microscopy, and sexual hor-
monal status evaluation.

What is known already: BBS is a rare recessive autosomic ciliopathy charac-
terised mainly by many clinical manifestations due to primary cilia dysfunc-
tion. There is no publication of BBS fathering. Microgenitalism is one of the
usual features. Cryptorchidism is found in more than 90% cases. A frequent
low gonadotropic hormone level is mentioned suggesting an impaired hypo-
thalamo-pituitary-gonadal axis. Neither previous sperm description nor motil-
ity precision is available. The “ciliopathy” denomination suggests that sperm
axoneme of BBS patient is not functional.

Study design, size, duration: The present study is a prospective cohort study
provided between 2007 and 2013 and concerns 11 BBS French patients includ-
ed in PHRC National 2007 — ref HUS No. 4056. BBS mutations were identified
in order to determine an eventual link between genotype and phenotype.
Participants/materials, setting, methods: 11 BBS patients beneficed of an
andrology examination completed by ultrasonography, sperm analysis and
transmission electronic microscopy when the sperm numeration allowed it, and
exploration of the hypothalamo-pituitary-gonadal axis including a LH-RH test
in addition to the exploration of the gluco-lipidic metabolism and olfactory
function.

Main results and the role of chance: BBS patients presented with history of
cryptorchidism (5 out of 11), short scrotum (4/8 accepting clinical examination),
micropenis (5/8) and, unexpectedly, normal testis size (7/8). Ultrasonography
highlighted epididymal cysts or agenesis in cases of extreme hypospermia
under 0.5 ml. Kidney cysts or ectasia were observed in these patients but also

in BBS patients presenting a normal semen volume. Despite usual severe obe-
sity and impaired olfaction, sexual hormonal levels were normal in all patients
except one. Sperm numeration was normal in 8 out of 10 cases of ejaculations.
5-45% of sperm presented a progressive motility. When performed, electronic
microscopy did not reveal any homogeneous abnormality.

Limitations, reason for caution: The results should be confirmed in a greater
BBS patient cohort, mainly focusing on epididymal cystic abnormalities and
on putative sterility of these patients. Functional sperm analysis are expected,
especially ART data, despite the difficulty that only a few BBS patients consult
for fathering (1 out of 11).

Wider implications of the findings: BBS patients represent a well-defined ge-
netic human model of primary cilium dysfunction with implication in embryol-
ogy of the male genital tract, especially epididymis, as well as in the androgen
fetal production. It results in a disruption of the last androgeno-dependent part
of testis descent and a deficit in masculinization of the male genital tubercle,
leading to cryptorchidism and short scrotum respectively. Furthermore, male
gamete structure seems not impacted by BBS mutations.

Study funding/competing interest(s): Funding by hospital/clinic(s) — This
study has been supported by the University Hospital of Strasbourg. No compet-
ing interests.

Trial registration number: This study is linked to the National French PHRC
2007 —ref HUS N° 4056 “Physiopathologie ciliaire neurosensorielle et métab-
olique du syndrome de Bardet-Biedl.”

Keywords: Bardet-Biedl syndrome, male genital tract, reproduction, primitive
ciliopathy, sperm

0-281 A prognostic model for the outcome of IUI-H in young woman
with good ovary response

M. J. Soriano', I. Molina', S. Balasch?, J. M. Rubio', A. Pellicer'
'Hospital La Fe, Unidad de Reproduccion, Valencia, Spain
*Universidad Politecnic, Bioestadistica, Valencia, Spain

Study question: Although a variety of factors have been reported as affecting
pregnancy rates (PR) after intrauterine insemination (IUI), there have been con-
flicting results on prognostic factors. This study aimed to develop a prognostic
model for the outcome in patients undergoing their first IUI cycle taking into
account male and female infertility factors.

Summary answer: In men with normal sperm samples according WHO 2010,
the sperm count, motility and morphology before and after sperm preparation
does not influence the TUI outcome. In woman younger than 36 years with good
ovarian response, the age and the number of pre-ovulatory follicles recruited are
strong predictors of success.

‘What is known already: Many factors can influence the pregnancy rates after
TUI: woman’s age, length and type of infertility, sperm quality, number of ma-
ture follicles and E2 concentration on the day of hCG. However, results on prog-
nostic factors are still conflicting. Com-pared to IVF-ICSI, IUI is less invasive
and associated with lower costs and a low incidence of complications, making
it a relatively cost-effective treatment which remains a natural starting point for
conveniently selected couples.

Study design, size, duration: Retrospective study of the first cycle of TUI per-
formed in 800 couples between January 2010 and November 2014. Only cou-
ples with cervical, anovulation, and unexplained infertility of <4 years length in
women younger than 36 years were included. When more than 4 follicles were
obtained [UI was converted to an IVF cycle.

Participants/materials, setting, methods: Woman age, body mass index,
number of mature follicles and E2 concentration and endometrial thickness
were considered as clinical characteristics. Sperm count, motility and morphol-
ogy (Kruger strict criteria) were asses before and after sperm preparation at the
time of IUIL. Multivariate logistic regression analysis was performed to evalu-
ated the PR according to clinical and semen characteristics.

Main results and the role of chance: The overall PR was 12%. PR in
IVF converted cycles was 42%. No sperm parameters in either the pre or
post analysis, nor total motile sperm count or morphology predicted preg-
nancy. The highest PR (14.7%) was obtained for anovulation and the low-
est for unexplained infertility (9.5%). Age was a strong predictor of success
(p = 0.0232). The number of pre-ovulatory follicles recruited was observed
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to be the strongest predictor of IUI success. According to the number of ma-
ture follicles the PR was 9.9% for 1, 15.2% for 2 and 20% for 3 follicles
(p = 0.0016). Acceptable pregnancy rates were obtained when at least 2 ma-
ture follicles have developed at the time of insemination. The number of ma-
ture follicles and the woman age had the maximum power to predict the PR
following UL

Limitations, reason for caution: none

Wider implications of the findings: IUI achieves the best results with two or
three mature follicles in younger woman. Clinical characteristics of women are
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unchangeable. However, the number of mature follicles can be increased by
increasing the doses of gonadotropins. In order to avoid multiple pregnancy,
when more than 4 mature follicles are obtained IUI should be converted to an
IVF cycle. Gonadotropin stimulation seems to be an important tool for improv-
ing the pregnancy rate in IUL

Study funding/competing interest(s): Funding by hospital/clinic(s) — Hospital
Universitario y Politécnico La Fe, Valencia Spain.

Trial registration number: None.

Keywords: prognostic model, [UI-H outcome, sperm morphology
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P-001 Nanotoxicity of mesoporous silica nanoparticles in human sperm
following in vitro exposure

N. Barkalina', C. Jones', K. Coward'
!University of Oxford, Nuffield Department of Obstetrics & Gynaecology,
Oxford, United Kingdom

Study question: Given encouraging data in animal models, do nanotoxicity
profiles of mesoporous silica nanoparticles (MSNPs) in human sperm permit
their use as a versatile multifunctional delivery tool for the in vitro transfer of
molecular compounds into these specialized cells for investigative and thera-
peutic purposes.

Summary answer: Short-term in vitro exposure of human sperm from fer-
tile donors to MSNPs does not compromise essential sperm function, thereby
allowing us to consider this nanomaterial as a potential candidate tool for
the internalisation of various molecular constructs into mammalian gametes
in vitro.

What is known already: Interest is steadily growing in the application of
nanoparticle-mediated delivery in reproductive biology, particularly in light of
the fact that certain processes involved in gamete development appear to be
mediated by natural cell-secreted nanoparticles such as prostatic/epididymal
exosomes and granulosa cell microvesicles. MSNPs represent robust and ver-
satile synthetic alternatives to ‘natural’ nanoparticles that are capable of carry-
ing large amounts of cargo inside animal gametes without acute toxic effects.
However, their effect upon human sperm remains untested.

Study design, size, duration: A pilot in vitro study, investigating the effects
of MSNP exposure upon the motility, viability, and DNA fragmentation status
of human sperm, and seeking to evaluate the binding potential of MSNPs with
these highly specialised cells.

Participants/materials, setting, methods: Fluorescent MSNPs (~138 nm),
synthesised using a surfactant-templated base-catalysed sol-gel reaction, were
applied to cryopreserved/thawed sperm from 18 healthy donors in a series of
particle/sperm ratios for a maximum of 4 h, followed by computer-assisted
sperm analysis (CASA), fluorescence viability staining, sperm chromatin
dispersion analysis, and fluorescence microscopy.

Main results and the role of chance: Exposure to MSNPs did not affect the
key parameters of sperm motility (average relative% change from controls
across all experimental samples after 4 hrs of incubation: +35.8 and +24.0% for
total and progressive motility, respectively, p > 0.05), the proportion of viable
sperm (average relative% change from controls across all experimental samples
after 4 hrs of incubation: +21.5%, p > 0.05), or DNA fragmentation index (av-
erage relative% change from controls across all experimental samples after 4
hrs of incubation: +10.3%, p > 0.05). Binding rate between MSNPs and human
sperm was dependent upon the time and dose of MSNPs, in contrast to previous
findings in animal models, supporting the hypothesis that the effects of MSNPs
upon sperm are species-specific.

Limitations, reason for caution: This pilot study focused upon the biocompat-
ibility of MSNPs with human sperm from healthy donors. Therefore, the effects
of MSNPs upon infertile/sub-fertile sperm with compromised function, which
would represent the main candidate for nanoparticle-mediated supplementation
with replacement therapies, remain unknown and should be evaluated in future
studies.

Wider implications of the findings: MSNP-mediated delivery represents a
promising tool for the transfer of investigative and therapeutic compounds into
gametes, which are otherwise remarkably resistant to the uptake of exogenous
substances. In applied assisted reproductive technology, biocompatible nano-
materials, including MSNPs, could be used to supplement sub-fertile gametes

with fertility-augmenting compounds during in vitro culture, such as motility
enhancers and/or artificial oocyte activating factors for sperm, or growth fac-
tors and other compounds that retain or promote the developmental potential of
oocytes and embryos.

Study funding/competing interest(s): Funding by University(ies), Dr Barkali-
na holds scholarships from Clarendon, Scatcherd European and Cyril & Phillis
Long funding schemes. The authors have a patent pending related to the work
discussed entitled ‘Delivery Method’ (PCT/GB13/053394; 20/12/2013).

Trial registration number: NA.

Keywords: nanotechnology, sperm, silica nanoparticles, drug delivery, ART

P-002 Measurement of global methylation and acetylation level before
and after swim-up in human ejaculated sperm

S. K. Kim!, H. J. Lee?, J. H. Park®, J. Y. Lee?, B. C. Jee!, S. H. Kim?

!Seoul National University Bundang Hospital, Obstetrics and Gynecology,
Sungnam, South Ko