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ABSTRACT

Objective: to evaluate the results of gonadotropin-rele-
asing hormone agonist (GnRH-ag) and gonadotropin-
-releasing hormone antagonist (GnRH-ant) using daily
dose fixed of rFSH, in Brazilian normoresponder patients
undergoing their first in vitro fertilization or intracyto-
plasmic sperm injection (IVF/ICSI) cycle.

Methods: a total 50 women were included in this retros-
pective comparative study. Patients were stimulated with
standard 150 IU/day recombinant FSH (follitropin alfa).
In group GnRH-ag a daily dose of leuprolide acetate (1
mg short protocol) was administered starting on day 1 of
the cycle till the day of hCG injection. In GnRH-ant group
a daily dose of cetrorelix acetate (0.25 mg) was admi-
nistered when follicles reached a diameter of 214 mm.
Recombinant human chorionic gonadotropin (250 ug
rhCG) was administered when at least three follicles of
18 mm in diameter were observed. Stimulation charac-
teristics and outcome of both protocols were compared.
Results: stimulation days with rFSH (11.0 vs. 9.24;
p=0.0091), total doses of rFSH (2094 vs. 1365 IU;
p<0.0001), GnRH using days (12.0 vs. 3.6; p<0.0001),
and total doses of GnRH (1.2 vs. 0.9 mg; p=0.0001)
was shorter in GnRH-antagonist group. The number of
follicles (= 16 mm) on day rhCG (6.76 vs. 4.64; p=0.04)
was higher in GnRH-ag group. There was no difference in
the other parameters, nevertheless, the number oocytes
retrieved (5.92 vs. 4.16; p=0.06) was higher in GnRH-
-agonist group, but the fertilization rate (40.1 vs. 54.4
%; p=0.29) was higher in GnRH-antagonist group. The
rates of chemical and clinical pregnancy were similar in
two groups.

Conclusion: controlled ovarian stimulation plays a
major role in human reproduction and, it is well known
that, even in normoresponders patients, the first treat-
ment cycle exposes patients to a risk of either a low or
an excessive ovarian response. In this study GnRH-ag
and GnRH-ant provide comparable results, but antago-
nist protocol was shorter period of stimulation.
Keywords: GnRH agonist, GnRH antagonist, normal
ovarian response, infertility.

RESUMEN

Objetivo: evaluar los resultados de la hormona libe-
radora de gonadotrofina agonista (GnRH-ag) y de la
hormona liberadora de gonadotrofina antagonista (GnRH
-ant), utilizando dosis diaria fija del FSH recombinante
en pacientes normo-respondedoras brasilefias someti-
das a su primer ciclo de fertilizacion in vitro o inyeccion
intracitoplasmatica de espermatozoides (FIV/ICSI).
Métodos: un total de 50 mujeres fueron incluidas en
este estudio retrospectivo comparativo. Las pacientes
fueron estimuladas con 150 UI/dia de FSH recombinan-
te (folitropina alfa). En el grupo GnRH-ag se adminis-
tré una dosis diaria de acetato de leuprolida (protocolo
corto 1 mg) a partir del dia 1 del ciclo hasta el dia de la
inyeccion de hCG. En el grupo GnRH-ant se administro
una dosis diaria de acetato de cetrorelix (0,25 mg) cuan-
do los foliculos alcanzaron un diametro de = 14 mm.
Gonadotrofina coridnica humana recombinante (250 pg
rhCG) fue administrada cuando se observaron al menos
tres foliculos de 18 mm de diametro. Se compararon
las caracteristicas de estimulacion y los resultados de
ambos los protocolos.

Resultados: dias de estimulacion con FSH recombinante
(11,0 vs. 9,24; p=0,0091), dosis total de FSH recom-
binante (2.094 vs. 1.365 UI; p<0,0001), dias usando
GnRH (12,0 vs. 3,6; p <0,0001), y las dosis totales del
GnRH (1,2 vs. 0,9 mg; p=0,0001) fueron mas cortas en
el grupo antagonista de GnRH. El nimero de foliculos (=
16 mm) en el dia del rhCG (6,76 vs. 4,64; p=0,04) fue
mayor en el grupo GnRH-ag. No hubo diferencias en los
otros parametros, sin embargo, el nUmero de ovocitos
recuperados (5,92 vs. 4,16; p=0,06) fue mayor en el
grupo de agonista de GnRH, pero la tasa de fertiliza-
cion (40,1 vs. 70,8%; p=0,29) fue mayor en el grupo
antagonista de GnRH. Las tasas del embarazo quimico o
clinico fueron similares en ambos los grupos.
Conclusidn: la estimulacion ovariana controlada tiene
un papel importante en la reproduccion humana vy, es
bien sabido que, en pacientes normo-respondedoras, el
primer ciclo de tratamiento expone las pacientes a un
riesgo de ser una respuesta ovarica baja o excesiva. En
este estudio GnRH-ag y GnRH-ant proporcionaran resul-
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tados comparables, pero el protocolo antagonista fue
mas corto el periodo de estimulacidn.
Palabras-llave: agonista GnRH, antagonista GnRH,
respuesta ovarica normal, infertilidad.

RESUMO

Objetivo: avaliar os resultados do agonista do horménio
liberador de gonadotrofinas (GnRH-ag) e do antagonis-
ta do hormonio liberador de gonadotrofinas (GnRH-ant),
utilizando dose diaria fixa de FSH recombinante em
pacientes brasileiras normo-respondedoras submetidas
ao primeiro ciclo fertilizagdo in vitro ou injegdo intracito-
plasmatica de espermatozdides (FIV / ICSI).

Métodos: um total de 50 mulheres foram incluidas
neste estudo retrospectivo comparativo. As pacientes
foram estimuladas com 150 Ul/dia de FSH recombinante
(folitropina alfa). No grupo de GnRH-ag foi administra-
da uma dose diaria de acetato de leuprolide (protocolo
curto 1 mg) desde o dia 1 do ciclo até ao dia da injegao
de hCG. No grupo de GnRH-ant foi administrada uma
dose diaria de acetato de cetrorelix (0,25 mg) quando os
foliculos atingiram um didametro de > 14 mm. Recombi-
nante da gonadotrofina corionica humana (250 ug rhCG)
foi administrada quando havia pelo menos trés foliculos
de 18 mm de diametro. Foram comparadas as carac-
teristicas da estimulagdo e os resultados de ambos os
protocolos.

Resultados: dias de estimulagdo com FSH recombinan-
te (11,0 vs. 9,24; p=0,0091), dose total de FSH recom-
binante (2,094 vs. 1,365 UI; p<0,0001), dias utilizando
GnRH (12,0 vs. 3,6; p<0,0001), e dose total de GnRH
(1,2 vs. 0,9 mg; p=0,0001) foi menor no grupo antago-
nista do GnRH. O nimero de foliculos (= 16 mm) no dia
da rhCG (6,76 vs. 4,64; p=0,04) foi maior no GnRH-ag.
Ndo houve diferengas nos outros parametros, no entan-
to, o nimero de odcitos recuperados (5,92 vs. 4,16;
p=0,06) foi maior no grupo do agonista do GnRH, mas a
taxa de fertilizagdo (49,1 vs. 70,8%; p=0,29) foi maior
no antagonista do GnRH. As taxas de gravidez quimica e
clinica foram semelhantes em ambos os grupos.
Conclusdo: a estimulagdo ovariana controlada tem um
papel importante na reprodugdo humana e sabe-se que,
em pacientes normo-respondedoras, o primeiro ciclo de
tratamento expde a paciente a um risco de uma resposta
baixa ou excessiva. Neste estudo GnRH-ag e GnRH-ant
proporcionaram resultados comparaveis, mas no proto-
colo antagonista foi menor o periodo de estimulagéo.
Palavras-chave: GnRH agonista, GnRH antagonista,
resposta ovariana normal, infertilidade.

INTRODUCTION

After the first success of the assisted reproductive tech-
niques (ART), major advancements have been made in
the treatment of infertility in the last thirty-five years.
Despite this developments the ideal protocol is still
controversial and the age is the most important prog-
nostic factor for response to controlled ovarian stimu-
lation (COS) and for pregnancy outcome (Daya, 2000;
Cheung et al., 2005; Pu et al., 2011; Orvieto & Patrizio,
2013). During the assisted reproduction event, an opti-
mal hormonal profile may exist that could lead to follicu-
lar aspiration of fully competent oocytes. A wide varie-
ty of ovarian hyperstimulation and ovulation induction
protocols have been developed, in which gonadotropin-
-realising hormone (GnRH) analogues (agonists or anta-
gonists) are used in conjunction with gonadotropins to
induce ovulation and consequently blocking the natural
release of LH by the positive feedback of estradiol (E,)
in the brain (Fauser et al., 2008; Al-Inany et al., 2011;
Bodri et al., 2011).

GnRH agonist (GnRH-ag) long protocol has been a usual
standard COS method since it was introduced in assisted
reproduction in the late 1980’s (Daya, 2000). However,
suppression necessitates an increase in the dosage of
gonadotropins and in the duration of treatment (Kim et
al., 2011). GnRH antagonist (GnRH-ant) since the late

GnRH agonist versus GnRH antagonist - Arruda, J.T. et al.

1990's been used as part of the therapeutic in the assis-
ted reproduction (Bodri et al., 2011). The GnRH-ant acts
by directly binding the GnRH receptors and block them
in a competitive manner (Cheung et al., 2005). The
development of GnRH-ant capable of blocking the pitui-
tary receptors offered a new therapeutic option. Conse-
quently, GnRH-ant reduces the dosage and length of the
exogenous gonadotropin treatment.

Comparative studies between the two analogues have
suggested that the use of antagonists is associated
with a shorter duration of the ovulatory stimulus and a
decreased incidence of ovarian hyperstimulation syndro-
me (OHSS); however, the rates of pregnancy and live
birth do not appear to be significantly affected, depen-
ding on the type of GnRH analogue used (Fauser et al.,
2008; Hayden, 2008; Firouzabadi et al., 2010; Griesin-
ger et al., 2010; Pu et al., 2011; Maldonado et al., 2013;
Orvieto & Patrizio, 2013). Multiple follicular development
is achieved by extending the period during which the
concentration of FSH remains above the FSH threshold
necessary to stimulate single-follicular growth. Studies
about pharmacology have suggesting that the time lag
between FSH administration and follicular growth was at
least 4 days long (Yong et al., 2003; Xavier et al., 2005;
Hsieh et al., 2008; Aygum & Kahraman, 2010; Firouza-
badi et al., 2010). Daily Fixed doses protocols of gona-
dotropins to compare efficacy of treatment like length,
the total dose of gonadotropins, as well as the number
of oocytes recovered are pitfalls because frequently are
necessary to adjust doses during treatment.

The aim of this study was to compare the effect of using
a short-term GnRH agonist protocol with the GnRH
antagonist in ovarian stimulation with a fixed dose of
recombinant FSH, for assisted reproductive treatment in
women with normal ovarian response undergoing their
first in vitro fertilization (IVF) or intracytoplasmic sperm
injection (ICSI) cycle.

METHODS

This was a retrospective comparative study performed
at the Human Reproduction Laboratory of the Clinical
Hospital of the Federal University of Goids (LabRep-HC-
UFG) and approved by our Institutional Review Board
(CEP/HC-UFG n°007/2011).

Included in the study were women aged < 40 years
undergoing their first IVF/ICSI cycle performed from
January 2009 to December 2012; body mass index (BMI)
between 19 and 30 kg/mz; basal FSH < 10 mIU/mL; E,
level of < 60 pg/mL; regular menses and both ovaries
present. Patients with polycystic ovary syndrome or who
received another type of controlled ovulation stimula-
tion protocol were excluded. Patients with these crite-
ria were allocated to one of the study groups accord-
ing to the analogue used for the ovarian stimulation.
Hormonal profiles (serum levels of basal FSH, LH, and
EZ) and the number of basal antral follicle in ultrasound
were measured on the 2nd or 3rd day of menstruation
in all patients. In order to synchronize the cycles, all
the patients received oral contraceptives pill (Gynera®;
Bayer HealthCare Pharmaceuticals) before controlled
ovarian stimulation.

Ovarian stimulation

1. GnRH-agonist group - short protocol or so-called
“flare-up” (n= 25)

Women in this group received leuprolide acetate
(Lupron®; Abbott) at a dose of 1 mg/day starting on day
1 of the cycle till the day of rhCG injection. The ovaries
were then stimulated with dose of 150 IU/day recombi-
nant FSH (rFSH; follitropin alfa Gonal F®; Serono) start-
ed on day 3 of the menstrual cycle, for a variable period
according to each patient. Follicular development was
monitored by transvaginal ultrasound.

2. GnRH-antagonist group (n= 25) (Figueiredo et al., 2013)
Clomiphene citrate (100 mg/day) was given during the

JBRA Assist. Reprod. | V. 17 | n°5 | Sep-Oct / 2013

305



306

Original Article

cycle on days two through six. The ovaries were then
stimulated with dose of 150 IU/day recombinant FSH
(rFSH; follitropin alfa Gonal F®; Serono) started on day
3 of the menstrual cycle, for a variable period according
to each patient. GnRH antagonist cetrorelix (Cetrotide®;
Serono) was started at a dose of 0.25 mg/day during
the late follicular phase when at least one follicle of > 14
mm was observed by ultrasound.

To induce the final oocyte maturation in both groups
(GnRH-ag and GnRH-ant), 250 pg of recombinant hCG
(rhCG, Ovidrel®; Serono) was injected to induce follicular
maturation when one or more follicles reached a mean
diameter of = 18 mm. Oocyte retrieval was performed
34 to 36 hours after rhCG injection by transvaginal aspi-
ration under ultrasound guidance. Standard IVF or ICSI
was applied as indicated. One to four embryos were
transferred into the uterus on day 3 of culture under
ultrasound guidance. The luteal phase was supported by
transvaginal micronized progesterone 200mg three times
per day (Uterogestan®; Besins Iscovesco). A serum beta
HCG measurement was ordered two weeks after embryo
transfer. In case of positive pregnancy test result, an
ultrasound was performed four weeks afterwards for
confirm the clinical pregnancy by the presence of a gesta-
tional sac with fetal cardiac activity on ultrasound.
Demographic, clinical and laboratorial outcome parame-
ters were compared between the two groups. Analysis of
data was carried out using SPSS 20.0 statistical analysis
software (Statistical Packages for the Social Sciences,
USA). Descriptive statistics for continuous variables were
reported as means £ standard deviation (SD). Catego-
rical variables were described using frequency distribu-
tions and are presented as frequency (%). The Mann-
-Whitney U-test for independent samples was used as
appropriate to compare continuous variables. The x? test
was used to compare categorical variables. A P value <
0.05 was considered to be statistically significant.

RESULTS

A total of 50 patients who underwent ART with both
GnRH agonist and antagonist protocols were evaluated
regarding cycle characteristics and treatment outcome.
The overall mean age for women was 34.12 £ 4.39 years
(range 23-40) and BMI was 23.6 + 3.91kg/m?. The mean
duration of infertility was 3.1 £ 1.80 years. The causes
of infertility were tubal factor (56.6%), endometriosis
(32.1%) and other cause of infertility (11.3%). Basic
demographic characteristics such as age, BMI, fertility
characteristics and hormonal profiles were not signifi-
cantly different (p>0.05) between the groups. These
data are summarized in Table 1.

The results of the ovarian stimulation are show in Table 2.
The stimulation days with rFSH (p=0.0091), total doses
of gonadotropins (p<0.0001), days use and total doses
of GnRH analogues was significantly higher in GnRH-
agonist group (p<0.0001 and p=0.0001, respectively).
A total of 252 oocytes were obtained (5.04 + 3.84, range
1-23): 148 from the GnRH-ag group and 104 from the
GnRH-ant. Statistically significant difference was found
between the two stimulation protocols for the number of
follicles (= 16 mm) on day rhCG, considerably higher in
GnRH-ag group (p=0.04). However, oocytes retrieved,
in MII, with 2PN, cleaved and transferred embryos were
similar between the groups (show in Table 2). No cycle
was cancelled before oocyte retrieval because of prema-
ture LH surge in this study, so all patients had oocyte
retrieval, and no patients developed ovarian hyperstim-
ulation syndrome (OHSS).

DISCUSSION

The present study evaluated the results of GhRH agonist
(leuprolide short protocol) compared with GnRH antago-
nist (cetrorelix); using dose of 150 IU/day rFSH (folli-
tropin alfa) for ovarian stimulation, in Brazilian normo-
responder patients undergoing their first IVF/ICSI cycle.
There is a debate regarding the best stimulation protocol
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Table 1. Characteristics for patients who received different
protocols of gonadotropin-releasing hormone (GnRH) for
pituitary suppression during controlled ovarian stimulation.
LabRep-HC-UFG, 2012.

Agonist Antagonist P
Physical
characteristics
Cycles analyzed 25 25
Age (years) 33.76 £ 4.30 34.48 £4.54 0.46°¢
BMI (Kg/m?) 24.30 £+ 2.90 23.50 £2.70 0.86°¢
Fertility
characteristics
Duration infertility
(vears) 3.3+ 1.60 3.0+ 1.20 0.53¢
Infertility 0.37¢
Primary 44% (11) 28% (07)
Secondary 56% (14) 72% (18)
Aetiology 0.9¢
Tubal factor 52% (13) 60% (15)
Endometriosis 48% (12) 20% (05)
Other cause 0% (0) 20% (05)
Basal female
hormonal @
FSH (mUI/mL) 6.04 £ 2.13 5.53+ 1.45 0.34¢
LH (mUI/mL) 3.44 + 1.46 3.68 = 1.50 0.79 ¢

37.35 £ 25.23 58.06 £58.17 0.12°
4.37 £ 3.60 4.81 £ 2.60 0.59 ¢

Estradiol (pg/mL)

Antral follicle count ®

2 on cycle day 3

> > 3 follicles

¢ Mann-Whitney

4 x2 test

Values expressed as mean £ SD or % (number)

which should be the first choice in a normoresponder
woman. The statistically significant differences observed
in the number of stimulation days with rFSH, total doses
of gonadotropins, days use and total doses of GnRH,
and the number of follicles (= 16 mm) on day rhCG were
higher in GhnRH-ag group.

Yong et al., (2003) was the first comparative study of two
different doses of the rFSH (Gonal-F®) in a fixed-dose
regime and their results show a dose-dependent increase
in ovarian response to COS, as evidenced by the degree
of follicular recruitment and the number of oocytes
retrieved. This was achieved with a shorter duration of
stimulation, but at the expense of an increased total rFSH
dose. We used a daily fixed dose of rFSH in this study and
found that the GnRH-ag group required more days of use
increasing the total dosage used of the gonadotropin.
Cochrane review (Van Wely et al., 2003) and Hompes et
al., (2008) propose the importance of use more uniform
procedures, such as a fixed gonadotropin dosage to
minimizes the variability. This is especially important in
studies where investigators theoretically could introduce
a bias by selectively adapting the dosage of gonado-
tropin. On the other hand, a strict fixed dose also has
disadvantages and could may not be ideal for evaluating
pregnancy rates where the outcomes would conditioned
by the proportion of patients who responded to the dose
selected (Hompes et al., 2008).



Human reproduction centers use oral contraceptive pill
(OCP) to schedule the patients to meet the organiza-
tional needs with practical implications. Griesinger et
al., (2008) in a systematic review and meta-analysis
summarizes data from four randomized clinical trials on
OCP pretreatment in ovarian stimulation for IVF to sche-
dule the start of gonadotropin stimulation using GnRH
antagonists showed that the consumption of gonadotro-
pins and the duration of ovarian stimulation was signifi-
cantly increased after OCP pretreatment.

We also observed that the stimulation days increased
in the GnRH agonist group, but the total dose of the
gonadotropin, consequently, also increased in the same
group. Furthermore, it is evident that the use of OCP
will increase the overall treatment duration and the total
financial cost. These drawbacks should to be observed
by clinicians and patients considering the benefits asso-
ciated with treatment scheduling.

Xavier et al., (2005) in Portuguese women without OCP,
showed statistically significant differences only two
parameters: the duration of stimulation (using 150-450
IU/day rFSH) and the duration of suppression in the
agonist group (using 0.6 mg of busereline long proto-
col). However, the total dose of the rFSH was higher
in the antagonist group (with 0.25 mg cetrorelix) and
the number of follicles (= 15 mm) on day hCG were
higher in GnRH agonist group, but no was difference
statistically significant. We also observe that the total
dose increased in the GnRH-ag group, but using a fixed
dose of rFSH. Hsieh et al., (2008) in Asian normores-
ponder patients, compared different dosage protocols
for cetrorelix (0.25, 0.2 and 0.15 mg/day), leuprolide
(0.5 mg/day long protocol) and leuprolide depot (1.88
mg) with rFSH (follitropin alfa) 150-225 IU/day in youn-
ger patients (< 34 years) and in older patients (= 34-39
years) were administered 225-300 IU/day; without the
use of OCP. These authors verified that the number of
oocytes retrieved was higher in group with 0.25 mg
cetrorelix than those in other groups and also produced
better qualities of embryos and oocytes.

Current consensus is that a higher dose leads to the
retrieval of more oocytes but similar pregnancy rates in
standard patients (younger than 40 years of age, having
two ovaries, a normal menstrual cycle and a normal
basal FSH level) (Fauser et al., 2008; Hayden, 2008).
Firouzabadi et al., (2010) recommended dose of rFSH
was 100 to 250 IU/day in the agonist protocol and 150
or 200 IU/day in the GnRH antagonist cycles.
Kolibianakis et al., (2006) propose that the stimula-
tion duration was shorter and there was less usage of
rFSH used GnRH antagonist protocol as an advantage
when compared with agonist treatment, and Huang et
al., (2011) showed some advantages of the GnRH anta-
gonist protocol. Aygun & Kahraman, (2010) concluded
that GnRH antagonist (using 0.25 mg cetrorelix) proto-
col might be considered as comparable and even better
compared with agonist (using 0.5 mg leuprolide long
protocol) in a Turkish normoresponder woman. There-
fore, they suggest that in patients in the first attempt,
the other one might be considered safely for the next
treatment cycle instead of giving the same protocol
again. The result of the studies of Tehraninejad et al.,
(2011) reported that duration of stimulation days was
significantly longer in agonist group, using starting
dose 150-225 IU/day rFSH in Iranian normoresponder
patients. This same study showed greater number of MII
oocyte in agonist group.

We not found a study with same protocols of this (leupro-
lide short protocol or cetrorelix GnRH analogue and folli-
tropin alfa rFSH daily fixed dose). In our observation
the antagonist protocol resulted in a reduction in the
duration of stimulations days with rFSH and diminish the
amount of gonadotropin administered. This shortened
the duration of GnRH analogue therapy, when compared
with GnRH-ag protocol. Many studies showed that it is
more patient-friendly protocol because patients are like-
ly to prefer shorter cycles with reduced number of injec-
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Table 2. Controlled ovarian stimulation and laboratory outco-
mes for patients who received different protocols of gonado-
tropin-releasing hormone (GnRH) for pituitary suppression
during controlled ovarian stimulation. LabRep-HC-UFG, 2012.

Antago-

Agonist nist P
Ovarian stimulation
Days of rFSH 9.24 + 5
(150 1U/day) 11.0 £ 1.77 522 0.0091
Total dose of rFSH 2094 + 1365 + s
required (1U) 35239 20368 00001
Pituitary down-
regulation
Duration of suppression 3.60 £ s
(days) 12 + 1.63 122 <0.0001
Total dose of GhnRH (mg) 1.2 £ 0.16 Obggoi 0.0001 2*
Clinical outcomes
Follicles = 16 mm 4.64 = .
(rhCG day) 6.76 + 4,57 301 0.04
Laboratory outcomes
) 4.16 £
Oocytes retrieved 5.92 + 4.58 576 0.06 2
MII oocytes 4.48 £ 4.02 3'2121i 0.272
2PN oocytes 2.20 £ 2.08 2'22§1i 0912
Embryos cleaved 2.04 £ 2.0 2.2124i 0.94:=
Embryos transferred 1.72 .
(day 3) 1.80 + 1.29 1.40 0.83
. 40.1% 54.4% B
Fertilization rate (45/112) (43/79) 0.29
. 13.3% 9.3% 5
Implantation rate (06/45) (04/43) 0.42
24% 16% 5
Pregnancy per cycle (06/25) (04/25) 0.41
Miscarriages (0 20% 0.53°

(01/10) (02/10)

a2 Mann-Whitney

b x2 test

MII - metaphase II

2PN - two pronucleus

Values expressed as mean £ SD or % (number)

tions and side effects among other benefits (Xavier et
al., 2005; Younis et al., 2010; Orvieto & Patrizio, 2013).
Hsieh et al., (2008) demonstrated that GnRH antago-
nist protocol was effective, although a slight reduction
in pregnancy rate may be rectified by developing flexible
regimens designed for individual patients. The corpus
luteum function seems to be impaired with GnRH anta-
gonist. However, is associated with elevated progeste-
rone levels in the late follicular phase and accelerated
endometrial maturation in the subsequent luteal phase.
Maldonado et a., (2013) also observed that duration of
GnRH was significantly reduced the mean number of
injections from 20 to 6.6 compared with the long agonist
schedule. These authors showed that down-regulation
with a GnRH-ag (tryptorelin 0.1 mg) on alternate days
is significantly less costly than the GnRH-ant treatment,
in Brazilian normal-responding patients stimulated with
rFSH (starting 225 IU/day) and rhCG microdoses.

In this study there was no difference in the oocytes
retrieved, MII oocytes, 2PN oocytes, and cleaved and
transferred embryos. Though higher, the number oocytes
retrieved in GnRH-ag group was not significant, but the
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fertilization rate was higher in GnRH-ant group, never-
theless with more miscarriages. The rates of chemical
and clinical pregnancy were similar in two groups. The
rate of abortion was bigger in GnRH-ant group, but this
was not statistically significant in present study. Bahceci
et al., 2009 reported that the rate of early pregnancy
loss was higher in antagonist protocol.

After a decade of doubts and hesitation, GnRH antagonist
protocols have become extremely popular and are widely
used during COS (Bahceci et al., 2009; Devroey et al.,
2009; Younis et al.,, 2010; Huang et al., 2011; Kim et
al., 2011; Tehraninejad et al., 2011). A recent Cochra-
ne review meta-analysis (Al-Inany et al., 2011), which
was comparing GnRH antagonist versus the long agonist
protocol has apparently settled the ongoing debate on
the place of GnRH antagonists in infertility treatment.
Johnston-MacAnanny et al. (2011), in a retrospective
review of patients undergoing their first IVF cycle and
good responders, showed that clinical and ongoing preg-
nancy rates and implantation rates were similar in 755
patients in GnRH agonist and 378 in a GnRH antagonist
protocol. Orvieto & Patrizio, (2013) reported that multiple
meta-analyses comparing GnRH agonist long with GnRH
antagonist protocols have yielded conflicting results for
pregnancy rate and argues that the equivalence of these
two protocols is not as clear as it has been presented.
Controlled ovarian stimulation plays a major role in
reproductive medicine and represents a fundamental
step on the way to a pregnancy using assisted reproduc-
tive techniques. In conventional ovarian stimulation for
IVF/ICSI, it is well known that, even in normoresponders
patients, the first treatment cycle exposes patients to a
risk of either a low or an excessive ovarian response.
Our data indicates that GnRH-ag short protocol appears
to be slightly more effective than the GnRH-ant proto-
col, but shows statistically no significant difference in
pregnancy rate.

GnRH antagonists provide significant advantages in
terms of fewer injections, fewer days, and avoidance of
the adverse effects of the agonist, including an imme-
diate mode of action, flexibility of use and reversibility of
action as soon as the analogue is discontinued, making
the antagonist protocols an attractive modern approa-
ch for ovarian stimulation and probably the analogue of
first choice for pituitary down-regulation (Copperman &
Benadiva, 2013).

In conclusion, a shorter duration of rFSH stimulation
and administration of GnRH-ant (with a lower proba-
bility of OHSS), and an insignificant difference in the
rate of live births compared with GnRH-ag. The retros-
pective design of the study prevents us from drawing
firm conclusions regarding the effect of GnRH analogues
in normoresponders. Further more studies, as well as
randomized clinical trials, are required to knowledge of
the better protocol for to use in normoresponder women
undergoing ART.
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