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Successful induction of ovulation in
normogonadotrophic clomiphene resistant anovulatory
women by combined naltrexone and clomiphene citrate
treatment

Brigitte J.Roozenburg!, Hendricus J.H.M.van HMG or FSH have been developed to reduce the risk of
Dessel, Johannes L.H.Everg and Rob S.G.M.Bot$®  hyperstimulation and multiple pregnancies, but they are labour-

IDjvision of Fertility, Department of Obstetrics and Gynaecology, intensive (Buvatet al, 1989; Hamilton-Fairleyet al, 1991;

St Elisabeth Hospital, Hilvarenbeekseweg 60, 5022 GC Tilburg and':auserEt al, 1993) .
2Department of Obstetrics and Gynaecology, Academic Hospital Several groups have used naltrexone, an opioid receptor
Maastricht, PO Box 5800, 6202 AZ Maastricht, The Netherlands blocker, in patients with anovulation and cycle abnormalities.

Endogenous opioids are among the factors involved in the
inhibition of the hypothalamic pulse generator that directs
Patients suffering from normogonadotrophic anovulation  gonadotrophin releasing hormone (GnRH) secretion. Nal-
and infertility are initially treated with clomiphene citrate. trexone establishes chronic blockade of the hypothalamic
Those who do not respond to clomiphene citrate usually  opjoid receptors. Wildet al. (1993a,b) reported that naltrexone
receive gonadotrophin treatment which is labour-intensive,  yreatment can restore ovulation and normal menstrual cycles
expensive, and associated with an increased risk of multiple iy patients with various grades of hypothalamic ovarian failure.
pregnancies and ovarian hyperstimulation syndrome. We |y contrast, Armeanet al. (1992) and Couzinett al. (1995)
treated 22 patients with clomiphene resistant normogona-  could not demonstrate an increase in gonadotrophin secretion
dotrophic anovulation with naltrexone (an opioid receptor resumption of ovulation in women with hypogonadotrophic
blocker) alone or naltrexone in combination with an anti-  hypogonadism after naltrexone treatment. In a group of patients
oestrogen. In 19 patients ovulation and resumption of a \jth weight-loss-related amenorrhoea, administration of nal-
regular menstrual cycle was achieved and in 12 out of yexone resulted in the restoration of a normal menstrual cycle
19 a singleton pregnancy was observed. In conclusion, (Genazzaniet al, 1993). In women with polycystic ovarian

ovulation can be induced successfully using naltrexone syndrome LH concentrations were normalized after naltrexone
alone or naltrexone in combination with an anti-oestrogen  treatment (Lanzonet al, 1993; Cagnacaét al, 1994).

3To whom correspondence should be addressed

in clomiphene citrate resistant anovulatory patients. Com-  \we wished to investigate whether patients with subfertility
pared to gonadotrophin induction of ovulation, this method e to normogonadotrophic anovulation, who were clomiphene
is safe, simple and inexpensive. citrate resistant, ovulated after oral treatment with naltrexone

Key words: endogenous opioids/naltrexone/normogonadoyione or naltrexone in combination with anti-oestrogens. Our
possible and to avoid side-effects and complications.

Introduction Materials and methods
Anovulation and cycle abnormalities are associated with hyposypjects

gonadotrophic hypogonadism [World Health Organizationye pased our study on treatment cycles from January 1995 to

(WHO) group 1], _hypergonadotrophlc hypogonadism, orseptember 1996 in 22 infertile women with amenorrhaga=(11)

normogonadotrophic status (WHO group Il) (Rowe al,  or oligomenorrhoea (fewer than six periods a yeas 11). Thirteen

1993). Most patients with anovulatory subfertility are normo-patients suffered from primary subfertility and nine from secondary

gonadotrophic with normal follicle stimulating hormone (FSH) subfertility. Exclusion criteria were hyperprolactinaemia, thyroid

concentrations, but luteinizing hormone (LH) concentrationshormone abnormalities, tubal damage (tested by hysterosalpingogra-

are raised in some cases. The treatment of first choice is tH)y or laparoscopy) and abnormal sperm coune@<1C°/mi). Al

use of anti-oestrogens, such as clomiphene citrate, during thatients were normo_gonadotrophm and previously received, in two

early follicular phase. Eventually ~30% of normogonadotrophic®Ycles: clomiphene citrate (Serophene; Serono Benelux, Amsterdam,
. - . . The Netherlands) in doses up to 150 mg for 5 days with no signs of

anovulatory patients will prove to be clomiphene citrate . .

. ovulation on ultrasound, nor resumption of a regular cycle.
resistant (Frankst al, 1985).

Administration of human menopausal gonadotrophinsrreatment schedule
(HMG) is recommended as the next approach for clomipheng ey one treatment was started on the first cycle day of a spontaneous
citrate resistant anovulation (ESHRE Capri Workshop, 1995, progestagen-induced menstrual cycle. Naltrexone (Nalorex:;
1996). This treatment provides an acceptable cumulative pregupont, Nemours, France) was administered orally in a dose of 25
nancy rate but is expensive and potentially hazardous (Navehg twice daily. Regular visits were scheduled for ultrasonic cycle
et al, 1992). Treatments with low-dose step-up or step-downmmonitoring. Ultrasonograms were obtained gs& 5 MHz vaginal
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Table I. Patient characteristics and median (and range) baseline plasma
concentrations in 22 normogonadotrophic anovulatory clomiphene citrate T
resistant women
Age (years) 29 (24-35) -
Duration of subfertility (years) 2.4 (0.7-10.7) g 101
Luteinizing hormone (1U/l) 9 (1-28) =
Follicle stimulating hormone (1U/l) 5 (2-11) kS
Oestradiol (pmol/l) 219 (88—422) 5
Testosterone (nmol/l) 1.9 (0.6-5.5) .g -

$ s
probe (Toshiba Medical Systems, Europe BV, Zoetermeer, The
Netherlands) from cycle day 9 onwards. When a leading follicle *
(>10 mm diameter) was detected, ultrasonographic monitoring was
performed every other day until ovulation had occurred. Progesterone 0 *k
concentrations were determined 1 week later. Progesterone was

estimated in a commercially available heterogeneous competitive
magnetic separation immunoassay (Bayer, Tarrytown, NY, USA). The Before naltrexone  After naltrexone

total varlatlo_n coefflment is between 2.8 and 13.8%). Figure 1. Number of menstrual periods in 22 anovulatory women

If the patient did not respond to naltrexone alone, 100 Mg Ofyefore and after treatment with naltrexone. Boxes indicate the 25th
clomiphene citrate for 5 days was added to the continuous naltrexonghq 75th percentile, with a solid line within the box showing the
therapy. If ovulation was demonstrated, the present treatment wasedian value, whereas whiskers show the largest and smallest
continued using basal body temperature chart (BBT) instead obbserved value that is not an outlier. Outliers are shown by
ultrasound detection of ovulation. Up to six cycles per patient wereasterisks in the plot and are defined as values more than three box-
included in this study. Ovulation was considered to have taken plactengths from the 25th or 75th percentile. Data shown for women
in the case of ultrasonographic signs of ovulation, and/or elevate@efore naltrexone treatment include several amenorrhoeic patients,

midluteal progesterone>@30 nmol/l), and/or biphasic BBT, and/or thus resulting in a menstrual frequency skewed towards zero, and

resumption of a regular menstrual cycle and if pregnancy occurreot.he coincidence of the 25th percentile and lowest observed value.

Naltrexone was discontinued in the case of a positive pregnancy test
or when patients had no follicular growth after 21 days of combine

d .
naltrexone and clomiphene citrate treatment. frequency of menstrual periods per year changed from 0.5

(range 0-6) to 11.5 (range 0-13.5) after treatment. Three
Hormone assays patients did not respond to combined therapy. Prior to treatment
Baseline hormone samples were drawn at day 1, 2, 3 or 4 of &wo of those patients had amenorrhoea and one patient was
spontaneous or progestagen-induced menstrual bleeding. All hoseverely oligomenorrhoeic (two periods/year). All three had
mones were assayed by commercially available kits. Plasma LH angolycystic ovarian disease (PCOD).
FSH concentrations were determined in a heterogeneous sandwich Only minor side-effects were observed during drug adminis-
magnetic separation assay (Bayer, Tarrytown, NY, USA). For LH theration. Some patients reported some discomfort (dizziness,
inter- and intra-assay coefficient of variation was 4.5% and for FSI—hnxiety, restlessness or malaise) during the first few days of

3.2%. Oestradiol was determined using a commercially availabl .
radioimmunoassay (DPC, Los Angeles, CA, USA) with intra- an denaltrexone treatment. These symptoms usually disappeared
pontaneously after several days.

inter-assay coefficients of variation between 4.2 and 7.4%. Oestradid]
concentrations<200 pmol/l were measured using a double antibody

radioimmunoassay with a total variation coefficient 2.7%. Testosterongjscussion
was assayed using coat-a-count radioimmunoassay (DPC) whose to

- . . . .
variation coefficient was 12.9%. Iﬁms is the first study which shows the successful induction

of ovulation by combined administration of an opioid receptor

blocking agent and an anti-oestrogen in hormogonadotrophic
Results clomiphene citrate resistant anovulatory women. Patients with
Patient characteristics are shown in Table I. normogonadotrophic anovulation who do not respond to treat-
In 19 of 22 patients ovulation was achieved. Four patients ment with clomiphene citrate are considered to be the mo:
ovulated on naltrexone alone, 18 patients needed clomipherdfficult group of patients to treat. Most have PCOD, and
citrate. Twelve patients conceived during treatment. Three  when they are treated with HMG their ovaries tend to hyper
patients conceived in their first cycle, four in their second,respond. In order to avoid this complication, frequent mon-
two in their third, two in their fourth cycle and one in her fifth itoring is essential during HMG therapy, which is very time-
cycle. All pregnancies were singleton pregnancies. At the tim@onsuming for both doctor and patient.
of going to press, two spontaneous abortions have occurred We found that 86% of our normogonadotrophic clomipher
and 10 pregnancies are ongoing. citrate resistant patients responded to naltrexone or naltrexone

Figure 1 shows the change in frequency of menstrual and clomiphene citrate. Ovarian hyperstimulation syndrom

periods following naltrexone treatment. In those patients wh@and multiple pregnancies were avoided; in our study only
conceived, the virtual cycle length of that cycle was estimated monofollicular growth was observed and all pregnancies wer
by extrapolating from the length of the follicular phase. Mediansingleton pregnancies. The oral administration of the drug is
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simple. Our results suggest that, once ovulatory response jsbregnancy rate in clomiphene citrate induction of ovulation.

. L L : Obstet. Gyneacql62, 196—202
obtained, monitoring can be limited, thus making frequentl_anzone’ A. Apa, R., Fulgesu, ANet al. (1993) Long-term naltrexone

visits unnecessary. The resumption of regular cycles proved treatment normalizes the pituitary response to gonadotrophin-releasing
to be consistent: the seven patients who ovulated but did not hormone in polycystic ovarian syndronteertil. Steril, 59, 734-737.

become pregnant showed no change in cycle duration durin2vot: D- Bergh, PA. and Laufer, N. (1992) Ovarian hyperstimulation
syndrome in novel reproductive technologies: prevention and treatment.

six cycles. In conclusion, our proposed treatment was simple Feriil. Steril, 58 249-261.
and cost-effective. Rowe, P.J., Comhaire, F.H., Hargreave, T.B. and Mellows, H.J. (1983D
There will never be a single solution to the cause of Manual for Standarized Investigation of the Infertile Coupzambridge

dot hi lati All al the h thal . University Press, Cambridge
normaogonadotrophic anovulaton. along the hypotha amIC_WiIdt, L., Leyendecker, G., Sir-Petermann, T. and Waibel-Treber, S. (1993a)

pituitary—ovarian axis, factors may be responsible for cycle Treatment with naltrexone in hypothalamic ovarian failure: induction of
abnormalities. Clomiphene citrate is thought to displace endo- ovulation and pregnancyium. Reprod.8, 350-358. _ _
genous oestrogen from hypothalamic oestrogen receptor tSYitL. SrPecman, b Lorendccir 65, (1993 Opi amagois
resulting in an alteration of GnRH secretion and eventually in

an increased FSH production in the pituitary. Opioid antagonist8eceived on January 2, 1997; accepted on May 22, 1997

may affect follicle development and ovulation by modulating

the GnRH secretion and thus influencing major endocrine

regulatory pathways. Apparently, some anovulatory, clomi-

phene resistant patients may respond favourably to inhibition

of their endogenous opioids. This suggests that in these

cases an opioid-dependent hypothalamic—pituitary dysfunction,

possibly similar to the functional defect in hypogonadotrophic

hypogonadism, is responsible for the abnormal cycle dynamics.

In addition, patients who do not respond to either clomiphene

or naltrexone alone may start ovulating during combination

therapy. It seems that the mechanism of follicular selection

and dominance remains operative or is restored, since only

monofollicular development and singleton pregnancies were

obtained. Naltrexone offers an effective, safe, simple and

cheap alternative to gonadotrophin ovulation induction in

clomiphene resistant patients with cycle disturbances.
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