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ABSTRACT 
BACKGROUND: Treatment of women with poor ovarian response during IVF/ICSI treatment is so complicated. 
Most of treatment protocols used lead to more cost without improvement in pregnancy rate.  The aim of the 
present subgroup analysis was to evaluate the efficacy of GnRH antagonist in poor responders. 
 METHODS: We conducted a systematic review and meta-analysis of randomized trials comparing the effect of 
GnRH agonist versus GnRH antagonist in poor responders undergoing IVF/ICSI cycles.  
Outcomes:  primary outcome was ongoing pregnancy rate while the Secondary outcomes was clinical 
pregnancy rate, miscarriage rate, duration of stimulation, amount of FSH, number of retrieved oocytes, number 
of mature oocytes and cancellation rate. Searches (until Sep. 2010) were conducted in MEDLINE, EMBASE, 
Science Direct, Cochrane Library and databases of abstracts. 
RESULTS: Six randomized trials entailing 919 women were included. There was no evidence of a statistically 
significant difference in ongoing pregnancy rate (3 RCTs; OR: 1.17, 95% CI 0.53 to 2.58) for GnRH antagonist 
versus long GnRH agonist protocol. 
CONCLUSION: In view of its equivalence, GnRH antagonist protocol for pituitary suppression is an alternative for 
standard long GnRH agonist protocol in poor responder patients undergoing IVF/ICSI treatment cycles. 
INTRODUCTION 
Women with poor ovarian response during IVF/ICSI 
treatment cycles are estimated to comprise 
approximately 9-24% of IVF/ICSI patients. (1) The 
ideal treatment of those women is a difficult 
question endlessly without agreeing until now. 
Various protocols have been tried to improve 
pregnancy outcomes in poor responder women (2). 
These protocols included, long GnRH agonist/high 
dose of gonadotropin versus short GnRH 
agonist/high dose of gonadotropin. (3; 4; 5) Long 
GnRH agonist/low dose of gonadotropin versus 
long GnRH agonist/high dose of  gonadotropin (6; 
7)  , short GnRH agonist/high dose of gonadotropin 
versus natural cycle with no stimulation (8) short 
(flare- up) GnRH agonist protocol plus high fixed 
dose versus a step-down or step up dose of 
gonadotropin (9), GnRH antagonist plus high dose 
of gonadotropins versus high gonadotropin dose 
alone (10). 

  
GnRH antagonist/high gonadotrophin versus short 
GnRH agonist/high gonadotropin (11; 12; 13; 14; 
15;16), stop long GnRH agonist / high gonadotropin 
protocol versus a non-stop GnRH agonist / high 
gonadotropin protocol. (17; 18), microdose GnRH 
agonist versus luteal phase GnRH antagonist 
protocol.(19-21), clomiphene citrate/ gonadotropin 
/antagonist (mild protocol) and microdose GnRH 
agonist flare protocols. (22) However, no one is 
clearly superior to the other.  
Long GnRH agonist is the standard down regulation 
protocol used for poor responders, however, there 
is accumulated evidence that this protocol led to 
prolonged duration of ovarian stimulation, more 
injections, and patient’s distress and increased the 
cost without improving IVF outcome. (23)  
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Last decade, GnRH antagonist has been emerged as 
an alternative to GnRH agonist protocols in IVF/ICSI 
cycles. The main mechanism of action of GnRH 
antagonists is competitive occupancy of the GnRH-
receptor (24). Currently available GnRH antagonists 
include cetrorelix and ganirelix. Both are available 
as a 0.25-mg preparation for daily injection (25). 
There are two regimens for Gonadotropin-
releasing hormone antagonists, flexible regimen in 
which GnRH antagonist commences when the 
mean diameter of the lead follicle is ≥ 14 mm and 
fixed regimen on stimulation days 5–6.  
GnRH antagonist has many advantages over GnRH 
agonist such as fewer injections, shorter duration 
of stimulation, less incidence of OHSS. So it has 
been promised to be more patient friendly than 
long GnRH agonist in general, however, there is a 
great controversy about its impact on pregnancy 
outcomes in poor responders   (26) . The aim of this 
subgroup analysis of Cochrane review is to 
compare GnRH antagonist suppression protocol 
with the standard long GnRH agonist in women 
with poor ovarian response underwent IVF/ICSI 
treatment cycles. 
Methods 
Search strategy for identification of studies: The 
following electronic databases were searched: 
MEDLINE, EMBASE, Science Direct, Cochrane 
Central Register of Controlled Trials (CENTRAL), 
Web of Science, the National Research Register 
(NRR), and the Medical Research Council's Clinical 
Trials Register.  
A search strategy was carried out based on the 
following terms: long GnRH agonist protocol, GnRH 
antagonist protocol, IVF, ICSI, and live birth rate, 
ongoing pregnancy rate and poor ovarian response, 
low ovarian response AND "randomized controlled 
trial(s)" OR " randomised controlled trial(s)". 
Furthermore, we examined the reference lists of all 
known primary studies, review articles, citation 
lists of relevant publications, abstracts of major 
scientific meetings (e.g. ESHRE and ASRM) and 
included studies to identify additional relevant 
citations.  
In addition, references from all identified articles 
were checked, and a hand search of the abstracts 
from the annual meetings of the American Society 
for Reproductive Medicine and the European 
Society for Human Reproduction and Embryology 
was performed.  

The search was not restricted by language. The 
searches were conducted independently by H.G 
AND M.A.Y 
Study selection and data extraction  
Studies were selected if the target population 
consisted of subfertile couples with poor ovarian 
response and the therapeutic interventions were 
GnRH antagonist protocol versus standard long 
GnRH agonist protocol in IVF or ICSI treatment. 
Studies had to be of randomized design. The 
primary outcome measure was ongoing pregnancy 
rate per randomized woman. Secondary outcomes 
were clinical pregnancy rate, early miscarriage rate 
per randomized woman, number of MII oocytes, 
cycle cancellation, total duration and amounts of 
used FSH/HMG.  
Studies were selected in a two-stage process. First, 
the titles and abstracts from the electronic 
searches were scrutinized by two reviewers 
independently (H.G and M.Y) and full manuscripts 
of all citations that were likely to meet the 
predefined selection criteria were obtained. 
Secondly, final inclusion or exclusion decisions 
were made on examination of the full manuscripts. 
Any disagreements about inclusion were resolved 
by consensus or arbitration by a third reviewer. The 
selected studies were assessed for methodological 
quality by using the components of study design 
that are related to internal validity (Juni et al., 
2001) (27). Information on the adequacy of 
randomization, concealment and blinding was 
extracted. From each study, outcome data were 
extracted in 2 X 2 tables. Data extraction was 
performed in duplicate by. H.G and M. A.M.Y 
Statistical analysis 
Dichotomous outcomes were expressed as an odds 
ratio (OR) with 95% CI using a fixed effects model, 
and a random effects model in case of 
heterogeneity (Mantel and Haenszel, 1959). 
Heterogeneity of treatment effects was evaluated 
graphically using forest plots  (28) and statistically 
using the Breslow and Day chi-square test. 
Continuous outcomes were expressed as a 
weighted mean difference (WMD) with 95% CI 
using a fixed effects model and a random effects 
model. All outcomes were calculated according to 
intention to treat analysis. All statistical analyses 
were performed using Rev-Man 5.0 (Cochrane 
Collaboration, Oxford, UK).    
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Results 
Only six randomized controlled studies fulfilled the 
inclusion criteria. These trials enrolled 919 
randomized women. The quality and the main 
characteristics of the included trials are presented 
in table 1.   
The studies were generally small and not well 
powered for the clinically relevant outcomes, with 
sample sizes varying from 54 to 570 women. Five  
studies were single centre (Cheung et al., 2005; 
Inza et al., 2004; Marci et al., 2005,Tazegul et al., 
2008; Sbarcia et al., 2009)

  (4; 12; 23; 29; 30)
, One study 

was blind (Cheung et al., 2005)
 (29)

 and four studies 
were not blind (Marci et al., 2005; Inza et al., 2004 ; 
Tazegul et al., 2008, Kim et al., 2009)

 (12; 30; 23,31)
.  

One study was three arms (Kim et al., 2009)
 (31)

 and 
the other 5 studies were 2 arms.  
All trials were published as full text in peer 
reviewed journals except (Inza et al., 2004)

 (30)
.  

Four studies used a GnRH antagonist protocol as 
0.25 mg sc. cetrorelix (Cetrotide) for down-
regulation. One study used both 0.25 mg sc. 
cetrorelix (Cetrotide) and Ganirelix, 0.25 mg 
(Organon, The Netherlands) (Tazegul et al., 2008 

 

(23)
). Flexible multiple-dose protocol was used in 4 

trials and fixed protocol in one study (Cheung et al., 
2005)

 (29)
.  

Three studies have defined poor responders as 
women who exhibited a poor ovarian response 
with <3 mature follicles on a long GnRH agonist 
protocol in their previous IVF cycles (Cheung et al., 
2005, Marci et al., 2005; Tazegul et al., 2008)

 (29; 12; 

23)
, while the other studies used different definition 

such as women’s age > 40 years (Sbarcia et al., 
2009)

 (4)
, antral follicles count < 5 (Kim et al., 2009)

 

 
Outcomes measurements:  

 Pregnancy rates per women randomized: 
There was no evidence of a statistically 
significant difference in ongoing 
pregnancy rate (3 RCTs; OR: 1.17, 95% CI 
0.53 to 2.58; with less important 
heterogeneity; I

2
 = 28 %, p=0.25) and 

clinical pregnancy rate (6 RCT; OR: 0.71; 
95% CI: 0.49-1.02; with less important 
heterogeneity; I

2
 = 31%, p=0.2) between 

GnRH antagonist and long GnRH agonist. 
  

Assuming an ongoing pregnancy rate of 
18% after long GnRH agonist this means 
that the corresponding ongoing pregnancy 
rate after GnRH antagonist would be 14%.  
There was no evidence of a statistically 
significant difference in early miscarriage 
between both groups (5 RCTs; OR: 2.50, 
95% CI 0.41 - 2.51; with no heterogeneity; 
P= 0.55, I

2
 =0%)   

 Cancellation rate per woman 
randomized: There was no evidence of 
statistically significant difference between 
both groups as regards the cancellation 
rate (5 RCTs; OR: 1.02, 95% CI 0.41 - 2.51; 
with no heterogeneity; P= 0.55, I

2
 =0%)  

There was no evidence of statistically 
significant difference between both 
groups as regards the number of oocytes 
retrieved (5 RCTs; MD: -0.21, 95% CI: - 
0.52 to 0.10). The trials differed in effect 
size resulting in moderate heterogeneity; 
P= 0.00, I

2
 =71%)  

There was no evidence of statistically 
significant difference between both 
groups as regards the number of days of 
ovarian stimulation (5 RCTs; MD: -1.76, 
95% CI: - 2.00 to - 1.52). The trials differed 
in effect size resulting in considerable 
heterogeneity; P < 0.00, I

2
 =98%)  

There was no evidence of statistically 
significant difference between both 
groups as regards the duration of 
stimulation (5 RCTs; MD: -1.76, 95% CI: - 
2.00 to - 1.52). The trials differed in effect 
size resulting in considerable 
heterogeneity; P < 0.00, I

2
 =98%)  

There was no evidence of statistically 
significant difference between both 
groups as regards the total amount of 
gonadotropins (5 RCTs; MD: -679, 95% CI: 
- 820 to - 537). The trials differed in effect 
size resulting in considerable 
heterogeneity; P < 0.00, I

2
 =98%)  
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DISCUSSION 
To the best of our knowledge, this subgroup 
analysis of Cochrane systematic review and meta-
analysis presents the most recent evidence 
summarising randomized controlled trials 
comparing GnRH antagonist with long GnRH 
agonist in women with poor ovarian response 
undergoing IVF/ICSI. Gonadotropin-releasing 
hormone antagonists competitively block pituitary 
GnRH receptors, and induce immediate, reversible 
suppression of gonadotropin secretion (32; 33).  
Due to these pharmacokinetic characteristics it was 
anticipated that, GnRH antagonists are an optimal 
alernative to long GnRH agonist because their use 
occurs after the commencement of gonadotropin 
stimulation, thus theoretically minimizing their 
impact on early follicular recruitment (34; 35) and 
reduces suppression of endogenous 
gonadotrophins (36). The present subgroup 
analysis indeed suggests that GnRH antagonist and 
long GnRH agonist protocol result in comparable 
pregnancy rates in assisted reproductive cycles.  
Previously published literature included only one 
study (12), due to the limited published RCTs, it 
was concluded that there is insufficient evidence to 
identify the use of any one particular intervention 
to improve treatment outcomes in poor 
responders in IVF (1; 2; 37). In contrast, our review 
which included 6 randomized controlled studies; it 
is obvious that both protocols are similar as regards 
pregnancy outcomes. However, patients’ 
preferences studies comparing GnRH antagonist 
with long GnRH agonist are lacking, GnRH 
antagonist seems to be more patient friendly 
protocol because it led to shorter duration of 
stimulation and less consumption of 
gonadotropins, which might have less psychological 
impact on patients and more cost-effectiveness 
than that associated with long GnRH agonist. 
As regards the study limitations, the studies were 
generally small and not well powered for all the 
clinical relevant outcomes. In five of six randomized 
trials, concealment of allocation was not clearly 
described (30; 31; 12; 23; 4).  
In three studies there was no blinding (4; 12; 23) 
and in two studies it was unclearly reported (30; 
31).  

An intention to treat analysis was stated to have 
been carried out in only one study (12). 
Consistencies were found among the studies in 
outcomes such as ongoing, clinical pregnancy rate 
and cancellation rate and there were 
Inconsistencies between studies in outcomes such 
as number of oocytes, duration of stimulation and 
amount of FSH used. Although the inconsistency of 
studies ‘results in a meta-analysis reduces the 
confidence of recommendations about treatment, 
it is an expected due to clinical and methodological 
diversity between studies such as inclusion criteria 
for participation and study quality (38), but it 
cannot be regarded as a major cause of the 
differences in the results of the studies included in 
this review. 
In conclusion, in view of its equivalence, GnRH 
antagonist is an alternative for long GnRH agonist 
in poor responder patients undergoing ovarian 
stimulation and IVF/ICSI cycles. 
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Figure 1.  Flow diagram for meta-analysis. Identification and selection of publications  

 

 

 

 

 

 

 

Figure  2. The study specific and pooled OR for ongoing pregnancy outcome per woman randomized 
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Figure    3. The study specific and pooled OR for clinical pregnancy outcome per woman randomized  

 

 

 

 

 

 

 

Figure   4. The study specific and pooled OR for cancellation rate outcome per woman randomized  

 

 

 

 

 

 

Figure   5. The study specific and pooled MD for number of retrieved oocytes outcome per woman randomized  
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Figure  6. The study specific and pooled MD for duration of ovarian stimulation outcome per woman 
randomized  

 

 

 

 

 

 

 

 

 

Figure  7. The study specific and pooled MD for amount of FSH outcome per woman randomized  
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