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OBJECTIVE: To analyse the effects of GhnRH agonist or antagonist administration on

endometrium of patients with poor prognostic feasures of endometrium undergoing IVF

STUDY DESIGN: A randomised controlled trial was done in 152 women undergoing an assisted repro-
duction treatment cycle subsequent to an unsuccessful cycle in which they had demonstrated poor en-
dometrial growth. Assited reproduction treatment using standard stimulation protocols were used, im-
plantation, clinical and ongoing pregnancy rates were compared in the two groups.

RESULT: A total of 152 patients were included in the trial. 76 women were allocated to stimulation with
the long GnRH agonist protocol while 76 women were allocated to stimulation with the flexible GnRH
antagonist protocol. The total oocyte number, the number of excellent quality embryos and the number
of embryo transfered were not significantly different between the groups. Implantation rate of cetrotide
group was higher than leuprolide group which was not statistically significant (24.1% versus 15.3,
p=0.068). The clinical and ongoing PRs rates in the cetrotide group were significantly higher than in the
leuprolide group (clinical pregnancy rate 55.2% versus 32.8%, p=0.054, ongoing pregnancy rate 44.7%
versus 27.6 %, p=0.028, respectively).

CONCLUSION: Cetrorelix seems to provide better outcome than leuprolide acetate in IVF cycles with
poor endometrial responders.
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pact on pregnancy rates. Recomendations on the use of GnRH
agonist/antogonist in the management of endometrial re-
sponse are not described with absolute criteria. Suppresion of
sex steroids in long protocol and in antogonist protocol is not
depend on the patients characteristics accurately. We think

Introduction

The influence of ovarian stimulation with agonist or anto-
gonist on endometrium receptivity has been inadequately ad-
dressed in medical literature. The available data in the field in-

dicate that endometrial changes have an impressive negative
influence on the potential of embryonic implantation. Poor en-
dometrial responders have the morhology of the endometrium
is good as the normal responders but the thickness is lower
than 6mm. Regaring the poor endometrial reponders, use of a
GnRH agonist or antogonist is likely to have a significant im-
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cetrorelix is favorable than leuprolide acetate in poor endome-
trial responders. GnRH is expresed in human endometrial
cells and in the trophoblast.!>3 GnRH is potent regulator of
matrix metalloproteinases and tissue inhibitors of metallopro-
teinases, thus important for the overall proteolytic activity of
trophoblasts during human implantation.* GnRH acts directly
on the endometrial cells altering the expression and activation
of Smads in human endometrial epithelial and stromal cells.?
Also Cetrorelix has negative direct effect on the en-
dometrium®’ but, within hours of administration, the secretion
of gonadotropins is reduced and this is not earlier than the
stimulation day 6 onwards. So the endometrium is undergone
cyclic developmental changes in preparation for implantation
within sixdays. Due to the immediate suppression of go-
nadotropins, the unwanted and the prolonged endometrial ef-
fects of the LHRH agonists can be avoided. On the other hand



standard or high dose GnRH administration does not make an
alteration in the development in the early and mid-luteal
phases.® Whereas GnRH agonist induces apoptosis and re-
duces cell proliferation in eutopic endometrial cultures from
women with endometriosis.’

The main goal of this prospective cohort analysis was to
investigate the impact of GnRH antogonist on endometrium,
if women undergoing IVF cycles with sonographic evidence
of endometrial insufficiency benefit from GnRH antogonist
therapy rather than GnRH agonist ones

Material and Methods

The trial was performed at Suzan Health Care Center and
American Hospital between January 2006 and November
2007. Informed consent was obtained from all women before
recruitment. The Ethic Committee of American Hospital and
Suzan Health Care Center approved the study protocol.

152 consecutive women undergoing an assisted reproduc-
tion treatment cycle following a previous attempt that had not
resulted in pregnancy were included. Causes of infertility
were tubal factor, male factor, endometriosis and polycystic
ovarian disease.

Inclusion criteria
Couples undergoing assisted reproduction treatment with
their own gametes.

Women who had an endometrial thickness less than 6mm,
but had the triple line appearance as demonstrated with a
transvaginal ultrasound scan, in the previous cycle.

Randomization

Women were randomized to pituitary suppression with ei-
ther a long gonadotropin releasing hormone (GnRH) agonist
protocol or a flexible GnRH antogonist protocol according to
a previously constructed computer generated randomization
list.

Stimulation protocols, oocyte retrieval, in vitro fertiliza-
tion, and embryo transfer.

Long GnRH agonist protocol

0.1 mg/day leuprolide acetate (Lucrine, Abbot) sc was
commenced on the 20th day of the to and 150-450 IU/day de-
pending on the anticipitated ovarian response. Human chori-
onic gonadotropin (HCG) 10.000 IU was administered to trig-
ger oocyte maturation when there were at least 3 follicles
measuring greater than or equal to 17mm in the mean diame-
ter.

Flexible GnRH antogonist protocol

FSH injections at doses varying between 150 and 450
IU/day were commenced on the second day of menstruel
bleeding. 0.25mg GnRH antogonist (Cetrotide, Serono) injec-
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tions were started when the leading follicle reached a mean di-
ameter at 10mm. Patients were received 10.000 IU of HCG as
soon as > or = 3 follicles > or = 17mm were present on ultra-
sound.

Oocyte retrieval was performed 36 hours after HCG ad-
ministration. Fertilization was achieved by intracytoplasmic
sperm injection (ICSI) in all couples.

Defining characteristics of top quality embryo

On day 3 of culture, the quality of the embryos was evalu-
ated. The group of ‘excellent’ quality consisted of grade I em-
bryos which had 6-8 cells, without fragmentation, equal sized
blastomers with an absence of multinucleation and grade II
embryos defined as with 6-8 cells, lower or equal to 25% frag-
mentation, an even blastomers with an absence of multinucle-
ation. Embryo transfers were performed under direct ultra-
sound guidance on day the third day after ICSI.

Evaluation of the endometrium

All patients were examined after spontaneous emptying of
the urinary bladder, lying supine with the knees slightly bent,
and a small pillow under the buttocks. Patients were examined
vaginally with an Antares, Siemens 5 MHz transducer. Wall
filter was set to 25-50 Hz. Assessment of endometrial paterns
and vascularization was always done on the day of human
chorionic gonadotropin administration by two treatment staff
with together for the same patient. Endometrium was scanned
and the double thickness of the endometrium was measured in
the midsagittal plane. The sonographic appearance of the en-
dometrium was defined as trilineer if it had three phasic line
(multilayered patern) and as not trilineer in all other condi-
tions (atrophic and homogene ones were excluded form the
study).

A colour flow map was superimposed on the 2-D picture
and doppler studies were performed on selected areas.
Adjacent to the endometrium sub-endometrial region was
studied. Spectral analysis was made and the lowest values for
resistance to flow were selected as representative. 2-dimen-
sional(2-D), colour and doppler gains were set to the mini-
mum. A better picture was achieved by decreasing the frame
rate and setting at least three focal zones. Sector angle was set-
tled as wide as possible. Volume was around 1-2 mm.
Pulsatility and resistance indexes were measured, and the
presence of end diastolic blood flow was evaluated by the for-
mulation of Jaffe and Warson'® as the following:

Resistance index (RI): the difference between maximal
systolic blood flow and minimal diastolic flow divided by the
peak systolic flow (S-D/S),

Pulsatility index (PI): the difference between maximal sys-
tolic blood flow and minimal diastolic flow divided by the
mean flow throughout the cycle (S-D/mean).
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Outcome measures

The primary outcomes measured were im-
plantation rate, clinical and ongoing pregnancy
rate; secondaries were endometrial thickness, en-
dometrial morphology and subendometrial blood
flow studies.

Endometrial thickness and sonographic ap-
pearance of endometrium was evaluated as previ-
ously described.

Getational sac was located 21-24 days after
transfer (gestational age=5 weeks) by transvagi-
nal ultrasound. Implantation rate was calculated
as the number of fetal sacs on transvaginal ultra-
sound at 5 weeks post-transfer/number of em-
bryos transfered and multiplied by 100. It was
calculated separately for each subject and treated
as continuous variable to address the issue of
multple implantations in a woman. Fetal heart
beat was evaluated at 6 weeks of pregnancy.
Clinical pregnancy was defined as the presense of
at least one fetus with a heartbeat, and ongoing
pregnancy was defined as a pregnancy proceed-
ing beyond the 12t gestational week.

Serum levels of estradiol, progesterone, LH,
FSH and B-hCG were determined by using com-
mercially available kits (electrochemilumines-
cence immunassay, Roche Elecsys, Roche
Diagnostics, Mannheim, USA)

Continuous variables were compared with t-
test for independent samples and binary variables
were compared with the chi square test. A p value
<0.05 was considered significant.

Results

A total of 152 patients were included in the
trial. 76 women were allocated to stimulation
with the long GnRH agonist protocol while 76
women were allocated to stimulation with the
flexible GnRH antagonist protocol. Baseline and
treatment cycle characteristics of the study groups
are given in Table 1. Except the mean serum
estradiol level all were statistically not significant
between the two groups.

Endometrial thickness was significantly
higher in the cetrotide group as compared to the
leuprolide  group  (7.50+£0.73mm  versus
7.10£0.74mm, respectively, p=0,001) (Table 2).
However, the difference between the proportion
of women with a trilineer endometrium did

p=0.26) (Table 2). Sub-endometrial blood flow pulsatility index and re-
sistance index were significantly lower in the cetrotide group than in the
leuprolide group, (1.2840.48 versus 1.33+ 0.26, p=0.017 and 0.62+ 0.07
versus 0.67+ 0.1, respectively, p=0.001) (Table 2). End diastolic blood
flow was more frequently observed in women stimulated with the antago-
nist protocol than in women stimulated with long protocol (%80.3 versus
%64.5, p=0.029). Characteristics of endometrial blood flow in the two
groups are summarized in Table 2.

The total oocyte number, the number of excellent quality embryos and
the number of embryo transfered were also not significantly different be-
tween the groups (Table 3). There were 207 transfers for cetrotide group
and 206 transfers for leuprolide group. The implantation rate was higher in
the cetrotide group than in the leuprolide group but this was not staticti-
cally significant (15.3% versus 24.1%, p=0.068). The clinical and ongoing
PRs rates of cetrotide group were significantly higher than leuprolide
group (clinical pregnancy rate 55.2% versus 32.8%, p=0.054, ongoing
pregnancy rate 44.7% versus 27.6 %, p=0.028, respectively). The number
of twin pregnancy was higher in the cetrotide group (n=8) than in the le-
uprolide group (n=5), which was not statisticaly significant (p=0,388). IVF
outcomes are presented in Table 3.

Table 1: Demographic characteristics and blood hormonal

Leuprolide Cetrotide P
Age 32.28 £ 4.36 33.55+4.18 0.071
BMI (kg/m?) 26.54 + 2.46 26.26 + 2.23 0.468
Days 9.53 +0.87 9.57 +0.92 0.787
Duration 12.53 + 4.04 12.22 + 4.04 0.656
Dosage 3018 + 09 3271 £ 05 0.064
Basal E2 2997 £5.34 31.46 £4.93 0.077
FSH 5.87 +1.71 6.31 £ 1.53 0.101
LH 6.077 £ 2.76 5.722 £ 1.87 0.355
Progesteron 0.60 + 0.14 0.62 £+ 0.15 0.38
hCG day E2 2118.5 £ 957 1808.3 £ 326.5 0.034
BMI, body mass index.
Table 2: Endometrial characteristics
Leuprolide Cetrotide P

Endometrial thickness 7.10 £ 0.74 7.50 £0.73 0.001
Endometrial multilayered pattern % 93.4 0.261
End diastolic flow % 80.3 0.029
Endometrial pulsality index 1.332+0.26 1.286+0.48 0.017
Endometrial resistance index 0.67 £0.104 0.62 £ 0.079 0.001
Table 3: IVF cycle outcomes

Leuprolide Cetrotide P
No of oocycte 10.51 £ 4.21 9.47 £ 3.35 0.095
Fertilization 7.03+2.93 6.25 + 2.52 0.077
Excellent quality embryos 2.78 +1.20 251+1.34 0.183
No of embryo transferred 2.57 £ 0.54 2.72 £ 0.45 0.077
No of all embryo transferred 207
No of twin pregnancy 8 0.388
Implantation rate %15.3 %241 0.068
Clinical pregnancy rate %32.8 % 55.2 0.054
Ongoing pregnancy rate % 27.6 % 44.7 0.028




Discussion

GnRH antagonists are an effective, safe and well tolerated
alternative to agonists for controlled ovarian stimulation.11
For window of implantation genes, expression patterns were
closer to those in the naturel cycle following standart or high
dose ganirelix than after buserelin administration.8 No rele-
vant alterations was observed in the endometrial development
in the early and mid-Iuteal phases in women undergoing con-
trolled ovarian stimulation for oocyte donation following
daily treatment with a standard or high dose GnRH antogonist.
In addition, the endometrial development after GnRH antogo-
nist mimics the natural endometrium more closely than after
GnRH agonist.5 Hofmann had shown that women with inade-
quate endometrial maturation on the pelvic ultrasound (thick-
ness <5mm), after estrogen replacement, ovarian stimulation
with hMG and a GnRH antogonist can yield appropriate en-
dometrial maturation for pregnancy through ovum dona-
tion.12 The clinical significance of gonadotrophin-releasing
hormone agonists is well recognised, but the potential use of
GnRH antagonists is not designed with some criteria in ovar-
ian stimulation. Our results showed that the minimum en-
dometrial thickness associated with pregnancy was 6.9 mm.
The existence of a homogeneous endometrial pattern after
FSH stimulation seems to be a prognostic sign of an adverse
outcome in IVF. A tripple-line pattern after FSH stimulation
appear to be associated with conception. We excluded atrophic
and homogene endometrium in the study as this tissue does
not respond to the treatment. Endometrial tissue blood flow
was significantly greater in morphologically normal than ab-
normal uteri. A good blood supply to the endometrium is usu-
ally considered as an essential requirement for implantation.
Quantitative assessment of subendometrial blood flow by
sonograpy is an important predictive factor of implantation in
IVF programme.13 We think that the vascularity of suben-
dometrial layers measured by power doppler ultrasound is a
good predictor of ability of transvaginal power doppler ultra-
sonography to assess the releationship between pregnant and
not pregnant women. We tested our observation with the
measurement of endometrial thickness and doppler flow study
in pregnant and non-pregnant patients. Our results showed
that the mean ET and the subendometrial blod flow PI and RI
demonstrate significant differences between the women who
conceived and those who did not (p<0.05). In addition, suben-
dometrial blood flow pulsatility and resistance indexes were
significantly lower in the cetrotide cycles than that in the le-
uprolide cyles (p=0.001). End diastolic flow is more fre-
quently observed in women stimulated with the antagonist
protocol than in women stimulated with long protocol
(p=0.029). Antagonist group was also found to have higher
than leuprolide group with respect to the thickness of en-
dometrium (p=0,001). Furhermore, antagonists were associ-
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ated with significantly higher clinical (p=0.054) and ongoing
(p=0.028) pregnancy rates than agonists in our subgroup of
patients consisting thin endometrium. Implantation rates were
not statistically significant (p=0.68). However, we assume
that in case of higher number of patients treated the difference
of implantation between the groups will gain significance.
Devaux had shown a decrease of the pregnancy rate after an-
togonist treatment in their retrospective meta—analyses, but
this study group consisting the ART attempts for good prog-
nosis women (<35 years, IVF range 1 or 2) and the begining
of antogonist was later than the current starting day.14 To our
preliminary experience, one of the two important factor in
usage of the antogonist is to start as early as you can do when
the leading follicle reaches around the size of 10mm, the other
is to choice it for the women of poor endometrial features.
Cochrane database was resulted with a high pregnancy rate in
the agonist group than in the antogonist group.15 Again these
groups have not poor endometrial features and as mentioned
in the reviewer’s conclusions fixed antogonist protocol (with
antogonist start fixed on day 6 of gonadotrophin stimulation)
is not suitable for all cases regarding the outcomes of preg-
nancy rate. Endometrium of PCOS patients have diminished
reproductive potential in terms of hormonal miliue, receptor
and uterine perfusion.16,17,18 Use of an antogonist protocol
in policysistic ovarian disease is comparable with the use of an
agonist regarding ART outcome.19 For the same reason anto-
gonist protocol is valuable for implantation in the PCOS pa-
tient’s ART. The efficacy of GnRH antagonists in poor ovarian
responders is good and preferable than GnRH agonists.20,21
Taking into consideration of the stimulation for the poor ovar-
ian resonders, GnRH antagonists succeed in the prevention of
premature LH surge, further they have no detrimental effects
on ovary and endometrium. On the other hand, agonists have
high affinity binding and direct antiproliferative effects on
human endometrial cancer cell lines.22 Gonadotropin-releas-
ing hormone agonist induces apoptosis and reduces cell pro-
liferation in eutopic endometrial cultures from women with
endometriosis.9 Radowicki had used agonists in the treatment
of hyperplasic endometrium.23 If used long duration, agonists
suppresses cell proliferation of the endometrium and effects
negatively on it. Prologation of follicular phase by delaying
hCG administration results in a higher incidence of endome-
trial advancement on the day of oocyte retrieval in GnRH an-
togonist cycles.24 But this is not the case in GnRH agonist cy-
cles. In this point of view, its logical to use GnRH antogonist
in poor endometrial responders.

Poor endometrial responders have also a functioning en-
dometrium. But they have insufficient biological data for en-
dometrium. Our findings on a specific subgroup of patients
suggest an evidence for poor endometrial responders that an
association is existed between endometrial perfusion and re-
productive outcome following the use of a GnRH antagonist
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versus agonist in the IVF treatment.

Use of a GnRH antogonist is likely to have a significant
impact on pregnancy rates for poor endometrial responders. A
well designed prospective, randomized multicentered trial in
this selected population would help to settle the question
clearly.

Daha Onceki IVF Siklusunda Yetersiz
Endometrial Gelisimi Olan Kadinlar da
Gonadotropin Agonist ya da Antagonistlerin
Endometriyuma Olan Etkilerinin
Karsilastirilmasi; Randomize Paralel Grup,
Pilot Calisma

IVF uygulanan kétl prognostic endometriyuma sahip hastalar-
da GnRH agonisti veya antagonistinin endometriyuma etkisinin
arastirilmasi amaglandi.

Zayif endometrial gelisim gostererek basarisiz bir siklusa
ardisik olarak IVF uygulanan 152 kadinda kontrolli randomize
bir calisma yapildi.

Yardimci Ureme tedavisinde standart stimilasyon protokolleri
kullanildi, her grupta implantasyon, klinik ve devam eden ge-
belik oranlari kargilastirildi.

Total olarak 152 hasta ¢alismaya dahil edildi. Bunlardan 76 ta-
nesi uzun GnRH agonist protokolline alindi, 76 kadin da esnek
GnRH antagonist protokolliine alindi. Gruplar arasinda total
oosit sayisl, iyi kalite embiryo sayisi ve transfer edilen embiryo
sayisl agisindan anlamh olarak farklilik yoktu. implantasyon
orani cetorelix grubunda leuprolide grubundan daha fazla olup
istatistiksel olarak anlaml degildi (%24.1 karsilik %15.3, p=
0.68). Klinik ve devam eden gebelik oranlari cetrorelix grubun-
da leuprolide grubundan anlamli olarak ylksekti (sirasiyla,
%55.2 karsilik %32.8, p=0.054; %44.7 karsihk %27.6, p=
0.028).

Kotl endometrial cevapli IVF siklislarinda cetrorelix’in leupro-
lid’den daha iyi sonug saglayabilecegi gérinmektedir.

Anahtar Kelimeler: GnRH antagonist, GnRH agonist,
Endometrium, Yardimci Ureme, Gebelik orani, Randomize
kontrolli ¢calisma
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