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Abstract

Background: General concern is that the pregnancy rate is higher with GnRH-agonist
as a protocol of pituitary suppression. GnRH-antagonist protocol provides a shorter
period of administration and an easy flexible protocol.

Objective: In this study, the outcomes of GnRH agonist and antagonist in ICSI cycles
are compared in normo responder patients.

Materials and Methods: In this randomized clinical trial, 300 normoresponders
undergoing ICSI were randomly divided to GnRh agonist (n=150) and GnRh antagonist
(n=150) groups. The main outcome measurements were chemical, clinical and ongoing
pregnancy rates (PR).

Results: The mean duration of stimulation were 9.6+1.6 and 8.2+1.6 days in agonist
and antagonist groups respectively (p=0.001). The mean number of MII oocyte
retrieved in agonist and antagonist groups were 7.7+4.0 and 6.9+4.3 respectively
(p=0.03). There was no significant difference between two groups regarding mean
number of gonadotrophin ampoules, follicles, occytes, total embryos and good quality
embryos, OHSS incidence, and abortion rate. Chemical pregnancy rate was 35.3% in
agonist and 39.3% in antagonist group. Clinical pregnancy rate was 35.3% in agonist
and 34% in antagonist group. Ongoing pregnancy rate was 45 (31.3%) in agonist and 44
(29.3%) in antagonist group. There was no significant difference between two groups in
pregnancy rates.

Conclusion: In this study antagonist protocol was shown to be an easy, safe and
friendly protocol in Iranian normoresponder patients, having similar outcomes with
standard agonist protocol but shorter period of stimulation.
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Introduction
an increase in pregnancy rate.

The first in vitro fertilization (IVF) therapy GnRH  agonist  administration
was performed in a natural cycle. Gonadothropins

given to induce multiple follicular

embryos, allowing better selection and leading to

causes
gonadotrophin suppression via  pituitary
desensitization, after an initial short period of

development and GnRH analogues are used for the
prevention of premature LH surges in IVF. LH
surges occur in about 20% of stimulated IVF
patients (1). Preventing LH surges using GnRH
analogues improves oocyte yielded with more
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gonadotrophin hypersecretion. In contrast, GnRH
antagonist accuses immediate and rapid
gonadotrophin  suppression by  competitive
occupancy of GnRH receptor and therefore is a
choice to use in IVF for the prevention of
premature LH surge (2).

Several potential advantages of antagonists are
suggested over GnRH agonists. Among these
advantages are shorter duration of injectable drug
treatment, decreased gonadotropin requirement per
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cycle, and lower overall treatment cost (3).
Although agonist use is accompanied by a series of
disadvantages including hypoestrogenemia, cyst
formation, requirement for a prolonged period of
down-regulation and an increase in FSH and LH in
primary administration, agonist protocol was well
accepted in clinical practice, and general concern is
that the pregnancy rate was higher with agonist
protocol (4, 5).

The recent development of side- effect free
GnRH-antagonist  protocol, with immediate
blockage of receptors and shorter period of
administration, provides physicians with an easy
flexible protocol and offers patients a side-effect
free, “friendly” protocol (4). Comparative studies
between GnRH analogues in IVF cycles have
suggested that the duration of stimulation in the
antagonist group was shorter with lower incidence
of OHSS, but in several outcomes the results of
studies remain controversial (6-11).

Several studies are done in different subgroups
of patients to recognize the best protocol of
pituitary suppression (11- 15). The aim of this
study was to compare outcomes of GnRH agonist
and antagonist stimulation protocols and to
evaluate the potential benefits of GnRH antagonist
utilization in ART cycles in normoresponder
Iranian patients. Normo-responder hints the group
of patients with neither decreased ovarian reserve
nor predisposition to hyperstimulation. The study
was approved by ethics committee of Tehran
University of Medical Sciences.

Materials and methods

This randomized clinical trial was conducted at
Vali-e-Asr Reproductive Health Research Center
and Rooyan Institute, Tehran, Iran from January
2008 to January 2010. In total 300 patients
undergoing ICSI cycles with or without ICSI were
evaluated in this study. After obtaining informed
consent, patients were allocated to two groups
according to a sequence of computer generated
random numbers (0 or 1).

A total of 300 women were randomized, 150 in
each group. Inclusion criteria were: age<38 years,
normal basal serum FSH, 20< BMI< 30kg/ m? and
regular menstrual cycle. Exclusion criteria were:
PCOS, severe endometriosis, history of poor
response in previous treatment cycles and history
of repeated IVF failure (more than 3 failed cycles).
The primary outcome measures were fertilization
and pregnancy rates. Additional outcomes of
interest were number of oocytes retrieved, number
of good quality embryos transferred, OHSS
incidence and patient's capacitance.

In the agonist group on cycle day 21,
Busereline acetate (Superfact, Aventis, Germany)
was started as 0.5 mg daily subcutaneous (S.C.)
injection until menstruation had begun and
adequate suppression was achieved (serum
estradiol level <50 pg/ml and no ovarian cystic
structures on ultrasound examination). At day 3 of
next menstrual cycle, the dose of Busereline was
diminished to 0.2 mg and rFSH (Gonal F, Merck
Serono, Switzerland) was started. The starting dose
for the first 5 days varied between 150-225 U
daily by S.C. injection depending on the age (< or
>35 years) and history of patient. Thereafter,
transvaginal ultrasonography was done every other
day and the dose was adjusted on the basis of
follicle graph using Gonal-F and HMG
(Menoupour, Ferring, USA). Ovulation was
induced with 10000 IU, IM injection of HCG
(Profasi, Serono, Switzerland) when at least 2
follicles 18-20 mm were observed and serum
estradiol was between 1000 and 3000 pg/ml. In
the antagonist group, rFSH treatment was begun on
day 3 of menstrual cycle. The starting dose for the
first 5 days varied between 150-225 IU S.C.
depending on the patient's age and history.
Thereafter transvaginal ultrasonography was done
every other day and the dose was adjusted on the
basis of follicle graph using Gonal-F and HMG.
When there was one follicle 14mm in diameter,
antagonist (Cetrotide, Merck Serono, Germany),
0.25 mg S.C. daily dose was administrated until
the day of HCG administration. The time of
cetrotide injection was adjusted not to be more
than 30 hours apart from HCG administration.
When at least 2 follicles 18-20 mm in diameter
were seen, rFSH and HCG (10000 IU, IM) was
injected. Oocyte retrieval was performed 36h after
HCG administration, by transvaginal sonography
guided puncture of follicles. Two or three embryos
were transferred 72 hours after oocyte retrieval
using Cook catheter (Cook Medical Incorporated,
Bloomington, USA).

In both groups the luteal phase was supported
with vaginal suppository of cycleogest 400
mg/BD. Progesterone treatment was started on the
day of oocyte retrieval and continued until the day
of pregnancy test performed 14 days after the
embryo transfer. In the case of a positive test, this
regiment was continued during the first trimester
of pregnancy. Clinical pregnancy was defined as
the presence of a gestational sac with visible
heartbeat.

Embryos were scored based on the assessment
of the number and distribution of nucleoli
precursor bodies in the pronucleus to have good
and poor morphology (16). The OHSS
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classification utilized in this study was the one
proposed by Golan et al (17).

Statistical analysis
All analyses were performed using SPSS
(version 16) with a two-sided 5% significance
level.
Results

In this study, 150 patients treated with agonist
protocol were compared with 150 patients treated
with the antagonist protocol. Two groups were
matched regarding age, BMI, duration of
infertility, cause of infertility, number of pervious
attempts and baseline FSH (Table 1). Two groups
showed no significant difference regarding mean
number of gonadotropin ampoules used (p=0.63),
mean number of follicles >15mm on oocyte
retrieval day (p=0.12) and mean number of oocytes

retrieved (p=0.31) (Table II). Chemical, clinical
and ongoing pregnancy rates in two groups were
not significantly different (p=0.42, 0.83 and 0.71
respectively) (Table II).

There was no significant difference between
two groups regarding mean number of good
quality embryos (p=0.50), abortion rate (p=0.09)
and incidence of OHSS (p=0.25) (Table II).

The duration of stimulation in agonist group
was significantly higher than antagonist group
(9.61.6 vs. 8.2+1.6 days, p=0.00).

This study showed significant difference
between two groups regarding endometrial
thickness on the day of HCC administration
(10.3mm in agonist vs. 9.3 mm in antagonist
group, p= 0.00). Mean number of M Il oocytes
retrieved in agonist group was also significantly
higher than antagonist group (7.7+4 vs. 6.9+4.3,
p=0.03).

Table I. Demographic and clinical characteristics of patients in two groups.

Characteristic GnRH agonist protocol (n=150) GnRH antagonist protocol (n=150) p-value
Age (yrs) 304 31.1 0.52
BMI (kg/m?) 26.7 24.7 0.41
Duration of infertility (yrs) 7.8 7.6 0.61
No. of previous attempts 0.95 0.85 0.09
Baseline FSH (mlU/mL) 6.4+1.0 6.5+1.2 0.06
Cause of infertility
Female factor [n (%)] 52 (34%) 54 (36%) 0.71
Male factor [n (%)] 70 (46%) 68 (45%) 0.34
Male and female [n (%)] 14 (9%) 16 (10%) 0.34
Unexplained [n (%)] 14 (9%) 12 (8%) 0.51

Table I1. Clinical and laboratory outcomes in two groups.

GnRH agonist (n=150) GnRH antagonist (n=150) p-value
Duration of stimulation (Day, Meanz SD) 9.6+1.6 8.2+1.6 0.00
Number of gonadotropin ampoules (Mean+SD) 24.2+7.3 24.2+6.5 0.63
Number of mature follicle (Mean+SD) 11.346.3 10.7£6.6 0.12
Number of oocyte retrieved (Mean+SD) 9.244.2 8.6+4.3 0.31
Number of MII oocyte (Mean+SD) 7.7+4.0 6.9+4.3 0.03
Number of embryo (Mean+SD) 5.3£34 5.6+3.6 0.50
Number of good quality embryo (Mean+SD) 4+2.4 3.9+2.4 0.81
Chemical pregnancy rate (n %) 53 (35.3%) 59 (39.3%) 0.43
Clinical pregnancy rate (n %) 53 (35.3%) 51 (34%) 0.80
Ongoing pregnancy rate (n %) 47 (31.3%) 44 (29.3%) 0.72
Abortion (n %) 9 (17%) 18 (30%) 0.09
OHSS (n %) 26 (17.3%) 19 (12.7%) 0.25
Endometrial thickness (mm) (Mean+SD) 10.3£1.3 9.3+1.3 0.00
Mean cost of one cycle prior to oocyte retrieval 6.16 £0.23 5.90 £ 0.47 0.07

(visit+ sonography+ medication) (million Rials)
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Discussion

In this study the results of GnRH antagonist
multiple doses protocol usage were compared
versus long protocol of GnRH agonist in ICSI
cycles in Iranian normoresponder patients.

Apart from significantly higher number of MlI
oocyte in agonist group and shorter duration of
stimulation in antagonist group in our study there
was no difference in the number of follicles, total
retrieved oocytes, total embryos, good quality
embryos and mean cost of one cycle prior to
oocyte retrieval between two groups and as the
main outcome measurement the rates of chemical,
clinical and ongoing pregnancy were similar in two
groups.

Despite the result of some studies confirming
our results (9, 17-21), in meta-analysis of 5 RCTs
Aboulghar and Al-Inany reported that clinical
pregnancy rate was 5% lower in antagonist
protocol (5). In present study, the mean duration of
stimulation days was significantly longer in agonist
group. Many studies are in accordance with it
(Greco et al: 11.1+0.3 vs. 12.2+0.4, Kumbak et al:
11.7+£1.2 vs. 12.9+1.6 and Xavier et al: 9.5+1.7 vs.
10.6+2.1) (17, 21, 22).

In present study, the mean dose of gonadotropin
used in two protocols had no significant difference
and this was similar to the result of the studies of
Berger (19), Xavier (18), Kumback (23) and
Kolibiakis meta-analysis (24). Although some
other researches reported the total dose of
gonadotrophin used in the agonist protocol was
significantly higher than antagonist protocol (10,
22). No sever OHSS occurred in either group
during our study and the incidence of mild OHSS
was higher in agonist protocol but this was not
statistically significant. We excluded PCOS
patients from the study and this can be interpreted
as the cause of absence of severs OHSS in our
study.

Using antagonist protocol for preventing OHSS
especially in PCOS patients is proved in several
studies (12-15). In present study the rate of
abortion was higher in antagonist group but this
was not statistically significant (p=0.09). Bahceci
et al, 2009, reported that the rate of early
pregnancy loss (EPL) was higher in antagonist
protocol (26).

The endometrial thickness in the antagonist
protocol was lower than agonist in the day of hCG
administration (10.3 mm vs. 9.3mm, p=0.00) in our
study. Xavier et al reported that there wasn’t any
significant difference between 2 protocols in this

variable (18) but Orveito et al reported that
endometrial receptivity and endometrial thickness
was higher in the agonist protocol (27).

GnRH antagonist molecules are potent
inhibitors of cell cycle, decreasing the synthesis of
locally produced growth factors. They can exhibit
this activity in all tissues presenting GnRH
receptors and consequently influence blastomere
formation,  endometrium  development and
fulliculogenesis and oocyte maturation (22). This
can explain the lower number of MII occyte and
lower endometrial thickness in antagonist protocol
and may reflect the cause of slight (but not
significant) increase in abortion rate in antagonist
group in present study.

The results of this study show that these two
protocols are very similar in outcomes in
normoresponder patients. Immediate mode of
action, flexibility of use, shorter duration of
administration, shorter  duration of FSH
stimulation, and a lower incidence of hospital
admission due to sever OHSS make the antagonist
protocol an excellent approach for ovarian
stimulation in IVF. There was no significant
difference in the rate of live birth in GnRH
antagonist protocol comparing with agonist in the
study accomplished by Kolibinakis and Tarletzis in
2006 (24). Literature suggests that the side effect,
physiologic and psychological distress and
treatment burden is lower in antagonist protocol
(28), though these points were not concerned in
present study and is proposed to be evaluated in
further studies in Iranian patients.

On the basis of the results of this RCT on
Iranian normoresponder women, we offer using the
“GnRH Antagonist” as a patient friendly protocol
for the first choice in ART cycle with lower
incidence of side effects, similar pregnancy rate
and cost and time saving.

Acknowledgment

The authors wish to thank all academic
members and staff at the Vali-e-Asr Reproductive
Health Research Center for their sincere
cooperation.

References

1. Huirne JA, Homburg R, Lambalk CB. Are GnRH
antagonist comparable to agonists for use in IVF? Hum
Reprod 2007; 22: 2805-2813.

2. Loumaye E. The control of endogenous secretion of LH
by gonadotrophin-releasing hormone agonists during

174 Iranian Journal of Reproductive Medicine Vol.9. No.3. pp:171-176, Summer 2011


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Huirne%20JA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Homburg%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lambalk%20CB%22%5BAuthor%5D
https://ijrm.ir/article-1-233-fa.html

[ Downloaded from ijrm.ir on 2025-10-28 ]

10.

11.

12.

13.

14.

15.

GnRH antagonist Vs Agonist

ovarian hyperstimulation for invitro fertilization and
embryo transfer. Hum Reprod 1990; 5: 357-376.

Shapiro DB, Mitchell-Leef D. GnRH antagonist in in vitro
fertilization: where we are now. Minerva Ginecol 2003;
55: 373-388.

Tarlatzis BC, Kolibianakis EM. GnRH agonists vs
antagonists. Best Pract Res Clin Obstet Gynaecol 2007;
21: 57-65.

Al- Inany H, Aboulghar M. Gonadotophin-releasing
Hormone antagonists in assisted conception: a Cochrane
review. Hum Reprod 2002; 17: 874-885.

Al-lnany HG, Abou-Setta AM, Aboulghar M.
Gonadotophin-releasing Hormone antagonists for assisted
conception: a Cochrane review. Reprod Biomed Online
2007; 14: 640-649.

Griesinger G, Felberbaum R, Diedrich K. GnRH
antagonists in ovarian stimulation: a treatment regimen of
clinicians’ second choice?data from the German National
IVF Registry. Hum Reprod 2005; 20: 2373-2375.

Fauser BC, Devroey P. Why is the clinical acceptance of
gonadrotropin- releasing hormone antagonist cotreatment
during ovarian hyperstimulation for in vitro fertilization so
slow? Fertil Steril 2005; 83: 1607-1611.

Ludwig M, Katalinic A, Diedrich K. Use of GnRH
antagonists in ovarian stimulation for assisted reproductive
technologies compared to the long protocol, Metal-
analysis. Arch Gynecol Obstet 2001; 265: 175-182.
Orvieto R, Rabinson J, Meltzer S, Homburg R, Anteby E,
Zohav E. GnRH anonist versus GnRH antagonist in
ovarian stimulation: is the emperor naked? Clin Exp
Obstet Gynecol 2006; 33: 197-199.

Engel J, Griesinger G, Schultze-Mosgau A, Flberbaum R,
Dedrich K. GnRH agonists and antagonists in assisted
reproduction: pregnancy rate. Reprod Biomed Online
2006; 13: 84-87.

Albano C, Felberbaum RE, Smitz J, Riethmiller-Winzen
H, Engel J, Diedrich K, et al. Ovarian Stimulation with
HMG, result of a prospective randomized phase IlI
European Study Comparing the LHRH antagonist
Cetrorelix and the LHRH agonist busereline. Hum Reprod
2000; 15: 526-531.

Olivennes F, Belaisch-Allart J, Emperaire JC, Dechaud H,
Alvarez S, Moreau L, et al. Prospective, randomized
controlled study of invitro fertilization- embryo transfer
with a single dose of a luteinizing hormone- releasing
hormone (LH-RH) antagonist (cetrorelix) or a depot
formula of an LH-RH agonist (triptorelin). Fertil Steril
2000; 73: 314-320.

Raga F, Casan EM, Dubon MD, Marti R, Bonilla-Musoles
F, Polan ML. Modulation of vascular endothelial growth
factor by GnRH analogues: potential use in clinical
management of ovarian hyperstimulation syndrome. Hum
Reprod 2002; 17 (Suppl. 1): 14.

Ragni G, Vegetti W, Riccaboni A, Engl B, Brigante C,
Crosignani PG. Comparison of GnRH agonists and
antagonists in assisted reproduction cycles of patients at

16.

17.

18

19.

20.

21.

22,

23.

24,

25.

26.

217.

high risk of ovarian hyperstimulation syndrome. Hum
Reprod 2005; 20: 2421-2425.

Tesarik J, Greco E. The probability of abnormal
preimplantation development can be predicted by a single
static observation of pronuclear stage morphology. Hum
Reprod 1999; 14: 1318-1323.

Golan A, Ron-et R, Herman A, Soffer Y, Weinraub Z,
Caspi E. Ovarian hyperstimulation syndrome: an update
review. Obstet Gynecol Surv 1989; 44: 430-440.

. Xavier P, Gamboa C, Calejo L, Silva J, Stevenson D,

Nunes S, et al. A randomized study of GnRH antagonist
(cetrorelix) versus agonist (buserreline) for controlled
ovarian stimulation: effect on safety and efficacy. Eur J
Obstet Gynecol Reprod Biol 2005; 120: 185-189.

Berger BM, Ezcurra D, Alper M. Gonadotropin releasing
Hormone (GnRH) antagonist (cetrorelix) versus matched
study in young normal responders. Fertil Steril 2004; 82:
235-236.

Chen SL, Yin MN, Sun L, Li H, Chen X, Song HD, et al.
Clinical application of gonadotropin- releasing hormone
antagonist in Chinese women undergoing controlled
ovarian hyperstimulation for invitro fertilization and
embryo transfer. Nan Fang Yi Ke Da Xue Xue Bao 2007;
27: 588-590.

Daya S. A comparison of clinical pregnancy rates in the
efficacy evaluation of GnRH agonist versus antagonist use
for assisted reproduction- a meta-analysis using an
intention to treat approach. Gynecol Endocrinol 2003; 17:
44,

Greco E, Litwicka K, Ferrero S, Baroni E, Sapienza F,
Rienzi L, et al. GnRH antagonists in ovarian stimulation
for ICSI with oocyte restriction: a matched, controlled
study. Reprod Biomed Online 2007; 14: 572-578.
Kumbak B, Kahraman S, Karlikaya G, Lacin S, Guney A,
Ozturk E. GnRH agonist long versus antagonist protocols
for the ovarian stimulation of a normoresponder patient
group. Fertil Steril 2006; 86: 434.

Kolibianakis E.M, Collins J, Tarlatzis BC, Devroy P,
Diedrich K ,Grisesinger G. Among patients treated for
IVF with gonadodotropins and GnRH agnaogues, is the
probability of live birth dependent on the type analogue
used? A systemic review and meta-analysis. Hum Reprod
Update 2006; 12: 651-671.

Loutradis D, Stefanidis K, Drakakis P, Milingos S,
Antsaklis A, Michalas S. A modified gonadotropin-
releasing hormone (GnRH) antagonist protocol failed to
increase clinical pregnancy rates in comparison with the
long GnRH protocol. Fertil Steril 2004; 82: 1446- 1448.
Bahceci M, Vlug V, Sismaugolu A, Tosun S, Cengiz B.
Early pregnancy loss rate were different among singleton
gestations conceived by ICSI using GnRH agonist and
antagonist. J Asist Reprod Genet 2009; 26: 227-299.
Orvieto R, Meltzer S, Rabinson J, Zohav E, Anteby EY,
Nahum R. GnRH agonist versus GnRH antagonist in
ovarian stimulation: the role of endometrial receptivity.
Fertil Steril 2008; 90: 1294-1296.

Iranian Journal of Reproductive Medicine Vol.9. No.3. pp:171-176, Summer 2011 175


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tarlatzis%20BC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kolibianakis%20EM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Al-Inany%20HG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Abou-Setta%20AM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aboulghar%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Olivennes%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Belaisch-Allart%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Emperaire%20JC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dechaud%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Alvarez%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Moreau%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ragni%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vegetti%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Riccaboni%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Engl%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Brigante%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Crosignani%20PG%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Eur%20J%20Obstet%20Gynecol%20Reprod%20Biol.'\);
javascript:AL_get\(this,%20'jour',%20'Eur%20J%20Obstet%20Gynecol%20Reprod%20Biol.'\);
javascript:AL_get\(this,%20'jour',%20'Eur%20J%20Obstet%20Gynecol%20Reprod%20Biol.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20SL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Yin%20MN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sun%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Li%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chen%20X%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Song%20HD%22%5BAuthor%5D
javascript:AL_get\(this,%20'jour',%20'Nan%20Fang%20Yi%20Ke%20Da%20Xue%20Xue%20Bao.'\);
http://www.ncbi.nlm.nih.gov/pubmed/17509196
http://www.ncbi.nlm.nih.gov/pubmed/17509196
http://www.ncbi.nlm.nih.gov/pubmed/17509196
http://www.ncbi.nlm.nih.gov/pubmed/17509196
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Diedrich%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Orvieto%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Meltzer%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rabinson%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zohav%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Anteby%20EY%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nahum%20R%22%5BAuthor%5D
https://ijrm.ir/article-1-233-fa.html

[ Downloaded from ijrm.ir on 2025-10-28 ]

Tehraninejad et al

28. Devroey P, Aboulghar M, Garcia-velasco J, Griesinger G, stimulation protocol with GnRH antagonist Co-treatment.
Humaidan P, Kolibianakis E, et al. Improving the patient’s Hum Reprod 2009; 24: 764-774.
experience of IVF-ICSI: a proposal for an ovarian

176 Iranian Journal of Reproductive Medicine Vol.9. No.3. pp:171-176, Summer 2011


https://ijrm.ir/article-1-233-fa.html
http://www.tcpdf.org

