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Abstract

A series of 3 cases of unexpected failure of ovulation induction with GnRH agonist is reported. All women underwent an in vitro fertilization

attempt, were young (21-25 years) and showed some features of a mild polycystic ovary syndrome (PCOS). After one cycle with a contraceptive
pill, followed by ovarian stimulaton with gonadotropins using a GnRH antagonist protocol, GnRH agonist was administered to trigger ovulation.
In spite of the presence of numerous large (15-18mm in diameter) follicles on the day of GnRH agonist administration, no oocyte was recovered
from any of them. Luteal phase characteristics suggested the absence of LH surge (failure of endometrial transformation, the absence of luteal
transformation of the punctured follicles and persisting low serum progesterone levels). Surprisingly low blood LH levels throughout the ovarian
stimulation were observed in all these patients. All of them were subsequently treated with the same ovarian stimulation protocol, but using
recombinant hCG to trigger ovulation, resulting in the recovery of multiple mature oocytes.

These data suggest that the GnRH agonist can fail to induce preovulatory LH surge, required for ovulation, in some women with a good
ovarian reserve after ovarian stimulation with a GnRH antagonist protocol. A similar mechanism, impeding the preovulatory LH rise in response
to the endogenous GnRH signal, may contribute to anovulation in some PCOS women.
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Abbreviations: Gnrh: Gonadotropin-Releasing Hormone; PCOS: Polycystic Ovary Syndrome; LH: Luteinizing Hormone; Hcg: Human Chorionic
Gonadotropin; FSH: Follicle-Stimulating Hormone; Hmg: Human Menopausal Gonadotropin; AMH: Anti-Miillerian Hormone; AFC: Antral Follicle

Count; IU: International Unit

Introduction

Ovarian stimulation protocols using GnRH antagonists to
prevent premature ovulation, followed by a GnRH agonist bolus
to induce ovulation, are commonly used for ovarian stimulation
of women at risk of developing ovarian hyperstimulation
syndrome [1]. Many patients currently treated with the use of
these protocols suffer from polycystic ovary syndrome (PCOS).
Except luteal phase insufficiency, which can be resolved by
prolonged GnRH agonist treatment in the luteal phase [2,3], no
other inconveniences of these protocols have been reported yet.

This study shows that ovulation induction with GnRH agonist
can fail in some of these patients. A series of 3 cases falling into
this category is reported. It is suggested that the failure of the
female endocrine system to respond correctly to GnRH may be a
contributing factor in the pathogenesis of PCOS.

Patients and Methods

This study was performed with 3 couples treated by in
vitro fertilization. The female patients, aged between 21
and 25 years, had some features of PCOS, but did not show
either oligomenorrhea or hirsutism. Their blood FSH and LH
concentrations were normal, but all showed a reversed FSH/
LH ratio as compared with normal values (Table 1). Their blood
testosterone and insulin levels were normal. All the patients had
regular mestrual bleeding. A high number of small antral follicles
was detected by vaginal ultrasound scan on the second day of
their mestrual cycle (Table 1). These follicles were predominantly
located in the ovarian subcortical area, while the ovarian stroma
was hypertrophied and free of follicles.

All patients were treated with a contraceptive pill
(Trigynovin, Bayer) from the 2" day till the 22" day of the cycle
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preceding the beginning of ovarian stimulation. The stimulation
was started between the 2" and the 5% day of the menstrual
bleeding after the end of the contraceptive pill treatment. The
starting daily gonadotropin dose was 150 U recombinant FSH
(Puregon, MSD) and 75 U hMG (Menopur, Ferring). The number
and size of ovarian follicles was evaluated by vaginal ultrasound

Table 1: Basal patient characteristics

scan before the beginning of ovarian stimulation, on the 5% day
of stimulation and then every other day until the induction of
ovulation as described [4,5]. Determinations of blood estradiol
and LH concentrations were performed on the same days.
The daily doses of recombinant FSH and hMG were adjusted
according to the results of these examinations [4,5].

Basal Blood Hormone Concentrations
Patient Age FSH (IU/L) LH (IU/L) Estradiol (pg/mL) AMH (ng/mL) Total basal AFC
1 22 4.8 9.5 40 6.8 32
2 21 2.5 5.9 12.1 9.4 29
3 25 5.8 12.6 51.2 10.3 34

Abbreviations: AMH: Anti-Millerian Hormone; AFC: Antral Follicle Count

Explanations: Blood FSH; LH; Estradiol And AMH And AFC Were Determined On The 2nd Day Of The Cycle.

Daily administration of GnRH antagonist ganirelix
(Orgalutran, MSD) was started when at least one follicle reached
12 mm in diameter. The last injection of GnRH antagonist was
administered on the day preceding the ovulation trigger. When
at least 3 follicles had reached 18 mm in diameter, ovulation
was triggered either with a single dose of 0.2 mg triptorelin
(Decapeptyl, Ipsen) or of 250 mg recombinant hCG (Ovitrelle,
Merck Serono). Ultrasound-guided follicular punture and
aspiration was performed 36 h later. Previously described
techniques were used for the recovery of oocytes from the
follicular aspirates and their evaluation [4,5]. On the 7% day
after follicular punture, blood concentrations of estradiol and
progesterone were determined, and the endometrial and ovarian
morphology was assessed by vaginal ultrasound.

Results

Ovarian puncture, performed 36 h after the injection of
GnRH agonist, resulted in the total absence of oocytes in the
folicular aspirates in all of the 3 women included in this report,
in spite of the presence of multiple large follicles in their
ovaries and the high blood estradiol levels achieved in the final
phase of ovarian stimulation (Table 2). The blood levels of LH
remained unusually low (<0.5 IU/L) from the beginning to
the end of ovarian stimulation. The punctured follicles refilled
with fluid after the puncture, as evidenced by ultrasound scan
performed 7 days later. However, no sonographic signs of luteal
transformation were observed at that time. In agreement with
these observations, blood concentrations of progesterone
remained low on the 7th day after ovarian puncture in all these
women (Table 2).

Table 2: Characteristics of the ovarian stimulation cycle with ovulation induction with GnRH agonist.

Estradiol (pg/mL) Follicles of >14 mm Progesterone (ng/mL)
Patient Day -1 Day 7 Day 11 Day +7 Day 11 on Day +7
1 12 1189 2928 1201 15 0.9
2 <5 990 3189 1335 13 0.5
3 17 1033 3025 954 14 0.8

Explanations: Day -, the last day before starting ovarian stimulation; Day 7: the 7™ day of ovarian stimulation; Day 11: the 11" day of ovarian

stimulation; Day +7: the 7" day after ovarian puncture

In all of the 3 women included in this study, the in vitro
fertilization attempt was repeated 2-3 months later. The
protocol of the ovarian stimulation was the same as in the
previous attempt, but for the use of recombinant hCG, instead of
GnRH agonist, as ovulation triggering agent . The growth of the
ovarian follicles and the evolution of the blood estradiol levels

were similar as in the previous attempt (Table 3), and the same
unusually low levels of blood LH concentration were detected
throughout the ovarian stimulation. However, oocytes were
recovered in all of the 3 patients in this second attempt. Mature
oocytes were fertilized by intracytoplasmic sperm injection, and
an ongoing clinical pregnancy was achieved in 2 of the 3 patients.
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Table 3: Characteristics of the ovarian stimulation cycle with ovulation induction with recombinant hCG

Estradiol (pg/mL) and LH (IU/L) Follicles of >14 mm Progesterone
Patient Day -1 Day 7 Day 11 Day +7 on Day 11 on Day +7
1 10 960 2885 633 13 38.4
2 8 999 2901 701 12 58
3 18 1121 3014 804 14 45.6

Explanations: Day -1, the last day before starting ovarian stimulation;
stimulation; Day +7: the 7th day after ovarian puncture

Discussion

The present observations show that ovarian puncture can
fail to recover oocytes after GnRH-antagonist controlled ovarian
stimulation followed by ovulation induction with GnRH agonist
in some women with good ovarian reserve. The same ovarian
stimulation protocol, but using recombinant human hCG instead
of GnRH agonist to trigger ovulation, allowed the recovery
of the expected number of fertilizable oocytes in the same
patients. These data strongly suggest that GnRH agonist failed
to produce the preovulatory LH surge in these women. This
explanation is further corroborated by the inability to detect the
luteal transformation of the punctured follicles with the use of
ultrasound scan and by low blood progesterone concentrations
one week after ovarian puncture.

The reason why the women included in this study did not
respond to the bolus of GnRH agonist by producing an LH surge
is not clear. Interestingly, all the three women had blood LH
concentrations deeply and persistently suppressed after one
month of contraceptive pill treatment, a rather unusual condition
in this category of patients. All the three women had some
features of PCOS, but did not show the fully developed syndrome.
It can be hypothesized that occasional repeated failures of the
endogenous GnRH signals to produce an ovulatory LH surge may
contribute to the pathogenesis of PCOS.

Genetic variations of the GnRH receptor may be involved
in the pathogenesis of PCOS [6-8]. Further research is needed
to determine whether the failure of LH surge in response to
GnRH or GnRH agonist is associated with a mutation or genetic
modification of the GnRH receptor or whether other, non-genetic
factors are responsible for this condition.
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