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SUMMARY

The first paper entitled intrauterine insemination (IUI) was published in 1962. By time, several methods involving
the technique and the ovulation induction schedules have evolved in order to improve the success rates. Although
gonadotrophin releasing hormone antagonists (GnRHa) is a crucial part of assisted reproductive treatments now,
concerns also arouse regarding the need for the use of it in IUI cycles. These drugs may be considered in IUI programs
basically in order to prevent premature LH surges and related cycle cancellations. Although administration of a
GnRH antagonist almost completely abolishes premature luteinization, it does not substantially improve the pregnancy
rate. The decision of using GnRH antagonists in IUI cycles should be based primarily on the local cost/benefit analysis
of individual centers. It will be prudent to limit the involvement of the antagonists in ovulation induction protocols
to: patients who frequently exhibit premature LH discharges and therefore either fail to complete treatment or result
in unsuccessful outcome, initiated cycles intented for IUI but converted to ART; if it is not possible for logistic reasons
(weekend) to perform the insemination or for medical centers in which a gynecologist on call is not available and
in order to decrease clinical task burden resulting from strict cycle monitoring such as serial transvaginal sonography
and/or frequent urine tests.
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INTRAUTERIN INSEMINASYON iCIN OVER STIMULASYONUNDA
GnRH ANTAGONISTLERININ KULLANIMI

OZET

Intrauterin inseminasyon (IUI) bashig: tasiyan ilk makale 1962 yilinda yayimlandi. Zaman i¢inde basart hizim arttrmak
amaciyla teknikle veya oviilasyon indiiksiyonu ile ilgili ¢esitli yontemler gelistirildi. Gonadotropin serbestlestirici
hormon antagonistleri (GnRHa) yardimci iireme tekniklerinin énemli bir par¢ast olmakla birlikte, 1UI sikluslarinda
kullaniminin gerekliligine dair de merak uyandirnistir. Bu ilaglarin IUI tedavilerinde temel kullanim amact erken
LH yiikselmeleri ve buna bagl siklus iptallerinin oniine ge¢mektir. GnRHa uygulanmasi erken lutenizasyonu hemen
hemen kesin olarak énlemekle birlikte, gebelik hizini belirgin sekilde arttirmamaktadr. GnRH antagonistlerinin IUI
tedavilerinde kullanimi konusunda verilecek karar birincil olarak tedaviyi yiiriiten klinigin yerel maliyet/yarar
analizlerine dayandirdmaldir. Buna gére 1UI sirasinda GnRHa kullanimi asagidaki endikasyonlarla sismrlandwidmalidir:
stklikla erken LH yiikselmeleri gésteren ve buna bagli olarak da tedaviyi tamamlayamayan veya basarisiz sonug elde
eden hastalar; IUI amaciyla baslatilan fakat iiremeye yardimci tedavi programina gegilen durumlar; inseminasyon
islemi hafta sonuna denk geldiginde lojistik nedenlerle veya nébet¢i hekim olmamasi nedeniyle islem zamanini
kaydirma gerekliligi ve ultrason takip sikliginin ve hormon diizeyi él¢iimlerinin sikligimin azaltilmas: amaciyla.
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The use of GnRH antagonists in ovarian stimulation for intrauterine insemination

INTRODUCTION

Gonadotropin-releasing hormone (GnRH) antagonists
have been recently introduced in clinical practice for
ovarian stimulation in assisted reproduction cycles(!.
But there are scarce studies regarding the use of
antagonists in intrauterine insemination (IUI) cycles
so far. In women with unexplained infertility undergoing
controlled ovarian hyperstimulation (COH) with
clomiphene citrate (CC) or human menopausal
gonadotropin (hMG), the occurrence of a spontaneous
LH surge occurs in nearly half of the total cycles®).
Sometimes LH surge occurs prematurely and represents
a challenge for the practitioner. Hence, these drugs
may also be considered in IUI programs in order to

prevent premature LH surges.

Intrauterine insemination:

The first paper entitled intrauterine insemination (IUT)
was published in 1962(3). By time, several methods
involving the technique and the ovulation induction
schedules have evolved in order to improve the success
rates.The technique of introducing spermatozoa into
the female reproductive tract by a method other than
intercourse has been used for several reasons of
infertility including sexual dysfunction, unexplained
infertility, hostile cervical mucus, mild male infertility
and for the use of donor spermatozoa. The combination
of TUI with CC or with gonadotropin stimulation
provides better results than IUI alone(®). Several
methods involving the technique and the ovulation
induction schedules have evolved in order to improve

the success rates.

The structure, effects and side effects of GnRH
antagonists:

GnRH is a decapeptide released at the hypothalamic
level. Pulsatile GnRH stimulates the pituitary secretion
of both luteinising hormone (LH) and follicle-
stimulating hormone (FSH) and thus controls the
hormonal and reproductive function of the gonads. Its
secretion is controlled by the feedback effects of
gonadal steroids and peptides and a variety of neural
pathways of intra- and extrahypothalamic origin.
Blockade of GnRH effects may be needed to prevent
premature LH surge during ovarian stimulation for TUI
or assisted reproduction. GnRH agonists and antagonists

are the two main groups of agents fort this purpose.
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Due to the excessive selection of the follicles and the
need of commencement long before stimulation
precludes agonists to be a option in IUI cycles.
Considering the potential flare effect of the agonists
on gonadotrophin secretion, it should be continued
nearly 2-3 weeks until pituitary desensitization is
confirmed(®).

Multiple amino acid substitutions in the GnRH structure
yield GnRH antagonists that bind to the GnRH receptor
and provide competitive inhibition of the naturally
occurring GnRH. GnRH antagonists can be used
concomitantly with gonadotropin induction of ovulation
to prevent premature LH surges. GnRH antagonists
immediately and rapidly inhibit gonadotropin release
by the anterior pituitary gland. Prompt suppression of
pituitary gonadotropins avoids the initial stimulatory
phase of the agonists. Furthermore, duration of
stimulation and the amount of gonadotrophins used is
lower(6),

Discontinuation of GnRH antagonist treatment leads
to a rapid and predictable recovery of the pituitary-
gonadal axis®.

Apart from the effects on the pituitary, agonists have
been claimed to have a direct effect on ovarian
steroidogenesis. Such inadvertent effects have been
thought to be overcome when antagonists have been
chosen.

A rapid and predictable recovery appears in pituitary-
gonadal axis after discontinuation of GnRH antagonists
(7). The early products of antagonists either lacked
potency or were associated with undesirable side effects
due to histamine release. These inadvertent effects
have been overcome by new generation antagonists.
So far, no systemic side effects and no major local
reactions have been reported following the use of third-

generation antagonists(®),

GnRH antagonist protocols:

GnRH antagonists have been tested extensively in
ovarian stimulation protocols for ART but there are
scarce studies about the use of antagonists in TUI
treatment protocols.

Currently, two treatment protocols of GnRH antagonists
are used in clinical practice: the multiple-dose protocol
and the single-dose protocol. Both protocols are effective
and well tolerated. Single dose antagonist is administered
as 3mg when the largest follicle reaches 14 mm. If

human chorionic gonadotrophin (HCG) is not
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administered within 96 hours of single dose injection,
0.25mg/day should be administered until the day of
trigger hCG. Multiple dose is commenced as 0.25 mg
per day starting from the day in which a follicle 14 mm
in mean diameter is visualized at ultrasound scan and
continued until hCG administration. Multi dose protocol
is preferred in IUI cycles.

CC pretreatment increases the sensitivity of the pituitary
for GnRH and reduces the efficacy of subsequent
GnRH antagonist in animal model. Thus, the elevated
risk of premature LH surges in clinical protocols using
CC, gonadotropin and GnRH antagonist can be
overcome by increasing the antagonist dose(®).

The fact that GnRH antagonists cause an immediate
suppression of gonadotropin concentrations while
preserving pituitary responsiveness to endogenous
GnRH provides flexibility in treatment(10),

LH surges cannot be predicted precisely utilizing
clinical parameters normally employed. Patients with
follicles >14 mm or more and with high numbers of
small follicles and high oestradiol are at risk of a
spontaneous LH surge(!1). These variables can be used
to time the administration of GnRH antagonist until

better predictive factors are demonstrated.

Premature LH surge and pregnancy rates:

The efficacy of these agents in preventing premature
LH surge has been demonstrated(1). Several studies
have also demonstrated that GnRH antagonists decrease
the premature luteinization rates and cycle cancellation
rates(12:13),

A recent randomized controlled study 45 patients were
undergone ovulation induction with gonadotropin while
in 48 patients GnRH antagonist was added when the
leading follicle was 216mm and continued until the
day of trigger hCG injection. Premature luteinization
rates were 17,5% and 1,7% respectively. GnRH
antagonist use increased the pregnancy rate significantly
(clinical pregnancy rate was 22% in antagonist group
and 11% in control group)(12) while a multi-center
double blind randomized controlled trial including 223
women with 552 cycles showed that adding antagonists
in IUI cycles does not increase live birth rates(14). In
their randomized controlled study Steward et al enrolled
40 patients in each arm and performed ovulation
induction with gonadotrophins in the first group while

commenced GnRH antagonist 0.25 mg/day when the
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leading follicle was =14 mm or blood E2 level was
2400 pg/mL. They found similar pregnancy rates (20%
and 23% respectively), while premature luteinization
rate was twice as much in the control group(13), In a
review published in 2007 confining three studies and
299 cases also reported that antagonist use does not
increase pregnancy rates (OR 1.5 95% CI 0.83- 2.8)
(15), Patients with polycystic ovary syndrome have
similar findings(16). Authors claiming increased
pregnancy rates with antagonist use in IUI cycles
proposed the mechanism of higher number of mature
follicles which is a result of not scaring of premature
luteinization(12), Decreased incidence of premature
luteinization may has a direct positive effect on
pregnancy rates(17),

Analysis of seven randomized controlled studies
revealed that the mean ongoing pregnancy rates
increased only 5.3% by adding GnRH antagonists in
IUI cycles (95% CI: 1.5, 9.2) which means that
antagonists should be used in 20 cycles in order to
achieve one more pregnancy. Hence, use of GnRH
antagonists almost definitely prevent premature
luteinization while not increasing pregnancy rates
significantly. Premature luteinization may be one of
the results of the low quality of the growing follicle
rather than the cause of it(18),

As may be expected, use of antagonists increase the
pregnancy rates in ovulation induction cycles intended
to be completed with TUI and switched to ART
independently from the blood estradiol level and the
age of the patient(19),

In their study Martinez-Salazar and co-workers
subdivided the patients with premature luteinization
into two groups based on serum progesterone
concentrations. They found that pregnancy rate was
lower (10.7%) in patients with premature luteinization
(serum progesterone level>1.2ng/mL or serum LH>12
IU/L or twice compared with that of day 1) on day of
trigger hCG injection compared with that of patients
without premature luteinization (29.2%). When GnRH
antagonist was used in patients who failed in their first

trials, pregnancy rate was 18.1%(20),

Luteal phase support:

Luteal phase support is almost a routine part of the
treatment in ART cycles and may be effective to
overcome any adverse effect of the GnRH antagonists

on corpus luteum. The rationale for luteal phase



The use of GnRH antagonists in ovarian stimulation for intrauterine insemination

supplementation in ART derives from concerns that
the act of follicular aspiration may disrupt sufficient
volume of granulosa cells to impair luteal
steroidogenesis2D) and from evidence that the incidence
of luteal inadequacy is increased in patients who
underwent superovulation(22),

Although there exist contratictory studies(23-25),
currently there is almost a consensus that luteal phase
support have a positive effect on pregnancy rate
(26)

Ragni and co-workers found similar clinical pregnancy
rates per cycle in gonadotropin-stimulated cycles with
or without GnRH antagonist therapy during IUI
treatment. The same study also evaluated the luteal
phase without any hormonal support, and concluded
that GnRH antagonists can be safely administered in
gonadotropin-stimulated TUI cycles without luteal
phase supplementation because no deleterious effects
of GnRH antagonist administration were noted on
luteal progesterone concentration or on the duration
of the luteal phase.

It appears that the use of a GnRH antagonist shows
the same progesterone profile in the luteal phase
compared with gonadotropin therapy alone in IUI
ovulation induction cycles(27). A recent review
concerning the luteal phase support after the use of
GnRH antagonists also show that luteal phase support
might not be mandatory in IUI cycles(?®). GnRH
antagonists may therefore be administered to these
patients without luteal phase supplementation. Further

studies are still needed to elucidate this issue.

DISCUSSION

The fundamental use of GnRH antagonists in the field
of reproductive treatments is being an alternative to
agonists in ovulation induction for ART. Although the
keen competition between these two rivals has not
come to an end, the past ten years passed in the favor
of antagonists. Nevertheless, antagonists do not seem
to replace agonists at least in the near future. The use
of antagonists in treatments other than ART is still

elusive.

253

The principal benefits to be gained from using

GnRH antagonist in IUI are:

*  GnRH antagonists might be useful in order to
lower cancellation rates due to premature LH
surge. In IUI cycles, GnRH agonists are not
frequently used because of the excessive follicular
selection they favour and because of the long pre-
treatment period required. GnRH agonists have
the disadvantage of inducing an initial "flare
effect" on gonadotropin secretion, necessitating
2-3 weeks before pituitary desensitization is
achieved. GnRH antagonists, on the contrary,
cause an immediate inhibition of gonadotropin
secretion by competitive blocking of pituitary
GnRH receptors so allowing a reduction both in
the treatment time and in the mean number of
gonadotropin ampoules administered.

*  Despite contradictory reports, there are clues in
favor of a positive effect on pregnancy rates.

*  In ART cycles -particularly in patients diagnosed
with PCOS- the antagonists appear to be associated
with a lower risk of ovarian hyperstimulation
syndrome (OHSS) than do agonists (29,30). Using
a GnRH agonist instead of hCG for triggering
ovulation in antagonist used cycles will possibly
reduce the risk further. Although with limited
number of cases, the difference in ovarian
hyperstimulation risk was not significantly higher
in TUI cycles. Nevertheless, based on the
knowledge gained from ART cycles, it is possible
to expect statistically significant differences in
further studies with extended number of cases.
Hence, antagonist use may be beneficial in TUI
cycles in this aspect as well.

* It is also safe with respect to the course of

pregnancies and the health of offspring.

Anyway, the decision of using GnRH antagonists in
OI+IUI cycles should be based on the cost/benefit
analysis of individual centers. Apart from a particular
subgroup of patients, routine application of antagonists
will only increase the cost treatment without any effect
on pregnancy rate. ESHRE Capri Workshop also stated
that trying to prevent premature LH surges is not
mandatory in TUI cycles(18).

Currently it will be prudent to limit the application of
antagonists with the following situations:

*  patients, who frequently exhibit premature LH
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discharges and therefore fail to complete treatment;
cycles initiated with the intention to proceed to
IUI but switched to ART;

when one or more follicles measure 214 mm and
the probable day of insemination coincide
weekend; in order to skip the weekend for logistic
reasons or the lack of on call staffG1) and

To decrease the frequency of sonography examinations
and blood hormone measurements and related

clinical task burden.
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