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The efficacy of gonadotropin-releasing hormone agonist
administration for in vitro fertilisation

CJ Haines, EPL Loong

Gonadotropin-releasing hormone agonists are commonly used to achieve pituitary and ovarian
downregulation in preparation for in vitro fertilisation. The purpose of this study was to examine the
efficacy of gonadotropin-releasing hormone agonists in achieving downregulation prior to the commence-
ment of ovarian stimulation. After a three-week pretreatment with a gonadotropin-releasing hormone
agonist, a satisfactory response as determined by ultrasound was achieved in 164 of 200 cycles (82%).
Treatment was continued for up to five additional weeks in 35 of the remaining 36 cases. Ovarian sup-
pression was achieved in nine of 11 cases after an additional week of treatment, in nine of 14 cases after
two additional weeks, and in two of the remaining 10. The results of this study suggest that downregulation
will be achieved in over 80% of cases after a three-week pretreatment with a gonadotropin-releasing
hormone agonist, and a short prolongation of treatment may be worthwhile in those cases where
downregulation is not achieved in the first instance.
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Introduction

The practice of inducing pituitary and ovarian suppres-
sion with a gonadotropin-releasing hormone agonist
(Gn-RHa) prior to the commencement of gonadotropin
stimulation for in vitro fertilisation (IVF) is well es-
tablished. The use of these drugs prevents premature
ovulation, and is accompanied by improved IVF suc-
cess rates. The agonists may be administered intra-
muscularly,'? by subcutaneous injection,’* or by nasal
insufflation.”® The duration of pretreatment is usually
from two to three weeks, commencing on day 21 of
the preceding cycle. Whilst this long protocol is in-
convenient for the patient, it has been suggested that
it may be superior to other stimulation protocols by
producing a more uniform cohort of follicles and avoid-
ing the potentially harmful effects of high luteinising
hormone (LH) levels in the early follicular phase of
the treatment cycle.’
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Before commencing ovarian stimulation for IVF,
it is necessary to determine whether the Gn-RHa
has been effective in downregulating the pituitary-
ovarian axis. This may be assessed using either bio-
chemical or ultrasound criteria,** or occasionally, a
combination of the two.” However, there have been
few reports describing the efficacy of this Gn-RHa
preparation for ovarian hyperstimulation. Pretreatment
with a Gn-RHa is associated with the formation of
follicular cysts in 5% to 10% of cases,'®! and there is
contradictory evidence regarding the presence of these
cysts and the outcome of treatment.''? It is not clear
whether the continued administration of the Gn-RHa
will result in the spontaneous resolution of such cysts.
The aim of this study was to examine the effect of a
three-week period of administration of a Gn-RHa prior
to the commencement of gonadotropin administration
on a long protocol, and to determine the effect of pro-
longation of the Gn-RHa pretreatment in those cases
where the initial response was unsatisfactory.

Subjects and methods

The study group comprised 168 women having 216
cycles of ovarian hyperstimulation in preparation for
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IVF or associated procedures. All were ovulatory be-
fore treatment began, with cycle lengths varying from
27 to 34 days. A long downregulation protocol was
used in all cases. Buserelin nasal spray (Suprefact,
Hoechst AG, Frankfurt am Main, Germany) 300 g
three times daily. was administered from day 21 of the
preceding cycle and continued for a period of three
weeks. Ultrasound examination of the ovaries was per-
formed in 200 of 216 cycles using an Aloka 630 unit
with a 5 MHz transvaginal probe. In the remaining 16
cases, ultrasound was not available, so these cases were
excluded from the study. Downregulation was con-
sidered to have been successful when no cystic struc-
tures larger than 10 mm in diameter could be found on
either ovary. When performing the ultrasound exami-
nation, care was taken not to confuse these simple cysts
with either endometriotic cysts, fimbrial cysts, or
hydrosalpinges. This was done by ensuring that the
cysts lacked echogenicity, were spherical rather than
oblong in shape, and were within the substance of the
ovary. Ultrasound of the ovaries was used in preference
to the biochemical assessment of downregulation as it
was thought to be just as accurate and there was no
delay in obtaining a result.

Ovarian hyperstimulation was commenced using hu-
man menopausal gonadotropins (Humegon, NV
Organon, Oss, Holland) 150 1U daily, until the largest
follicle was at least 16 mm in diameter. Human chorionic
gonadotropin (hCG, Pregnyl, NV Organon, Oss, Hol-
land) 10000 IU was administered and transvaginal
ultrasound-guided oocyte retrieval was performed ap-
proximately 35 hours later. Following embryo transfer,
luteal phase support was randomised to either hCG 1500
IU every third day for four doses or progesterone in oil
(Progesterone BP, Weimer Pharma GmBH, Rastatt, Ger-
many) 50 mg daily for two days and then 25 mg daily for
cight days. This randomisation was part of a separate
trial, and it was not thought that it would interfere with
the results of this particular study.

For those whose initial ultrasound examination
failed to demonstrate adequate downregulation, the Gn-
RHa was continued for a minimum of one week up to
a maximum of five weeks in an attempt to achieve
ultrasound evidence of downregulation. These time
intervals were selected as in some cases only one fur-
ther week of Gn-RHa administration was necessary to
achieve downregulation. For those not showing evi-
dence of downregulation by five weeks, it was not
considered cost-effective to continue. During this time,
ultrasound was performed on a weekly basis. Due to
the size of this study, pregnancy was not used as an
outcome indicator, although pregnancy rates are
presented. Statistical analysis was performed using the
binomial test on SPSS for Windows Version 5.0, with
p < 0.05 accepted as significant.

Results

Ovarian suppression according to ultrasound criteria
was present in 164 of 200 cases (82%) after three weeks
of Gn-RHa pretreatment. The size of the cysts ranged
from 15 to 32 mm in diameter. Menstruation occurred
in all subjects after three weeks of Gn-RHa adminis-
tration, but there was no consistent relationship be-
tween the time of onset of menstruation and the sub-
sequent resolution of the cysts. Of the 36 cycles where
downregulation was not achieved, the Gn-RHa was
continued in all but one case. The results of this treat-
ment are summarised in Table 1.

After one additional week of treatment, ovarian
suppression was demonstrated in nine of 11 cases, and
in nine of 14 when the treatment continued for two
weeks. This compared with none of three achieving
downregulation after three weeks, two of six after four
weeks, and none of one after five weeks. There was
no correlation between the size of the cysts and the
time taken for them to resolve, and there were no spon-
taneous LH surges during the Gn-RHa administration.

Table 1. The outcome of an extended duration of pretreatment with Gn-RHa to induce pituitary suppression

No. of additional

No. achieving

weeks of Gn-RHa No. of cases downregulation No. of pregnancies
1 11 9 1
2 14 9 2
3 3 0 0
4 6 2 0
5 1 0 0
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There was no significant difference between the
number achieving downregulation after one and two
weeks of additional treatment (p = 0.332), but after
three weeks, downregulation was achieved in fewer
cases (p = 0.031). One pregnancy resulted when
downregulation had been achieved with one week of
additional treatment and two pregnancies occurred after
two weeks’ further treatment (12% per cycle). Two
pregnancies resulted in a live birth and the third ended
in a spontaneous first trimester abortion. There were
no pregnancies in those cycles where treatment was
continued for three weeks or more.

There were 22 pregnancies in the 164 cycles
where the initial three-week period of
downregulation had been successful (13.4% per
cycle, 17.7% per embryo transfer). Of these, there
were three biochemical pregnancies and three first
trimester spontaneous abortions. The remainder re-
sulted in live births.

Discussion

Previous studies have suggested that after a two- to
three-week pretreatment with a Gn-RHa, suppres-
ston will be incomplete in up to 25% of cases.**#1
These figures agree closely with our own experi-
ence, where inadequate ovarian suppression accord-
ing to ultrasound criteria was present in 18% of
cases. Should ovarian suppression not be demon-
strated after a three-week course of treatment, the
commencement of ovarian hyperstimulation may
lead to further enlargement of existing ovarian
cysts.” At that time. consideration can be given to
abandoning treatment, aspirating the ovarian cysts,
or continuing with treatment in the presence of the
cysts. Although it is likely that prolonged adminis-
tration of the Gn-RHa will eventually result in the
required ovarian suppression, the inconvenience to
the patient and the cost-effectiveness of such pro-
longed treatment should be considered. However,
the results of this study suggest that while a three-
week course of treatment with a Gn-RHa will
achieve downregulation in the majority of cases, it
may be worthwhile persisting for a further two
weeks before deciding to withdraw treatment or
aspirate the cysts, as in a few cases, downregulation
may still be achieved. This will reduce the number
of cases in which aspiration is necessary, and may
also decrease the number of cycle cancellations.

Gn-RHa administration for in vitro fertilisation

As for future treatment—although our experience
is limited—we found that the development of cysts on
the long protocol tended to be recurrent, and an alter-
native regimen which avoids Gn-RHa pretreatment
may be more suitable in these cases.
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