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A B S T R A C T

Background

Gonadotrophin-releasing hormone agonist (GnRHa) is commonly used to switch oO (down regulate) the pituitary gland and thus suppress
ovarian activity in women undergoing in vitro fertilisation (IVF). Other fertility drugs (gonadotrophins) are then used to stimulate ovulation
in a controlled manner. Among the various types of pituitary down regulation protocols in use, the long protocol achieves the best clinical
pregnancy rate. The long protocol requires GnRHa administration until suppression of ovarian activity occurs, within approximately 14
days. GnRHa can be used either as daily low-dose injections or through a single injection containing higher doses of the drug (depot).
It is unclear which of these two forms of administration is best, and whether single depot administration may require higher doses of
gonadotrophins.

Objectives

To compare the eOectiveness and safety of a single depot dose of GHRHa versus daily GnRHa doses in women undergoing IVF.

Search methods

We searched the following databases: Cochrane Menstrual Disorders and Subfertility Group Trials Register (searched July 2012), Cochrane
Central Register of Controlled Trials (CENTRAL) (The Cochrane Library 2012, Issue 7), MEDLINE (1966 to July 2012), EMBASE (1980 to July
2012) and LILACS (1982 to July 2012). We also screened the reference lists of articles.

Selection criteria

We included RCTs comparing depot and daily administration of GnRHa for long protocols in IVF treatment cycles in couples with any cause
of infertility, using various methods of ovarian stimulation. The primary review outcomes were live birth or ongoing pregnancy, clinical
pregnancy and ovarian hyperstimulation syndrome (OHSS). Other outcomes included number of oocytes retrieved, miscarriage, multiple
pregnancy, number of gonadotrophin (FSH) units used for ovarian stimulation, duration of gonadotrophin treatment, cost and patient
convenience.

Depot versus daily administration of gonadotrophin-releasing hormone agonist protocols for pituitary down regulation in assisted
reproduction cycles (Review)
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Data collection and analysis

Two review authors independently selected studies, extracted data and assessed study quality. For dichotomous outcomes, we calculated
odds ratios (ORs) and 95% confidence intervals (CIs) per woman randomised. Where appropriate, we pooled studies.

Main results

Sixteen studies were eligible for inclusion (n = 1811 participants), 12 (n = 1366 participants) of which were suitable for meta-analysis. No
significant heterogeneity was detected.

There were no significant diOerences between depot GnRHa and daily GnRHa in live birth/ongoing pregnancy rates (OR 0.95, 95% CI 0.70 to
1.31, seven studies, 873 women), but substantial diOerences could not be ruled out. Thus for a woman with a 24% chance of achieving a live
birth or ongoing pregnancy using daily GnRHa injections, the corresponding chance using GnRHa depot would be between 18% and 29%.

There was no significant diOerence between the groups in clinical pregnancy rate (OR 0.96, 95% CI 0.75 to 1.23, 11 studies, 1259 women).
For a woman with a 30% chance of achieving clinical pregnancy using daily GnRHa injections, the corresponding chance using GnRHa
depot would be between 25% and 35%.

There was no significant diOerence between the groups in the rate of severe OHSS (OR 0.84, 95% CI 0.29 to 2.42, five studies, 570 women),
but substantial diOerences could not be ruled out. For a woman with a 3% chance of severe OHSS using daily GnRHa injections, the
corresponding risk using GnRHa depot would be between 1% and 6%.

Compared to women using daily GnRHa, those on depot administration required significantly more gonadotrophin units for ovarian
stimulation (standardised mean diOerence (SMD) 0.26, 95% CI 0.08 to 0.43, 11 studies, 1143 women) and a significantly longer duration of
gonadotrophin use (mean diOerence (MD) 0.65, 95% CI 0.46 to 0.84, 10 studies, 1033 women).

Study quality was unclear due to poor reporting. Only four studies reported live births as an outcome and only five described adequate
methods for concealment of allocation.

Authors' conclusions

We found no evidence of a significant diOerence between depot and daily GnRHa use for pituitary down regulation in IVF cycles using the
long protocol, but substantial diOerences could not be ruled out. Since depot GnRHa requires more gonadotrophins and a longer duration
of use, it may increase the overall costs of IVF treatment.

P L A I N   L A N G U A G E   S U M M A R Y

Gonadotrophin-releasing hormone agonist for improving fertility

Women undergoing in vitro fertilisation (IVF) need to take a series of hormones. The use of the drug GnRHa (gonadotrophin-releasing
hormone agonist) during one stage of this process increases the chance of pregnancy. There are several options for GnRHa use. Long
courses of GnRHa can be given either as daily low-dose injections, or using a single higher-dose longer-acting injection (depot version). The
review of 16 randomised controlled trials found no evidence that depot versus daily GnRHa injections produce diOerent rates of live birth/
ongoing pregnancy, clinical pregnancy or ovarian hyperstimulation syndrome (OHSS). However, substantial diOerences could not be ruled
out. For example, for a woman with a 25% chance of achieving a live birth or ongoing pregnancy using GnRHa depot, the corresponding
chance using daily injection would be between 16% and 30%. For a woman with a 25% risk of severe OHSS using GnRHa depot, the
corresponding risk using daily injection would be between 4% and 89%. For a woman with a 25% chance of achieving a live birth or ongoing
pregnancy using daily GnRHa injections, the corresponding chance using a depot injection would be between 19% and 30% . For a woman
with a 25 % chance of severe OHSS using daily GnRHa injections, the corresponding chance using GnRHa depot would be between 9 %
and 45 % . Depot GnRHa may increase the cost of an IVF cycle, because it lengthens the period to ovulation and requires the use of higher
doses of other hormone drugs. The quality of the studies was unclear due to poor reporting, and only four studies reported live births.

Depot versus daily administration of gonadotrophin-releasing hormone agonist protocols for pituitary down regulation in assisted
reproduction cycles (Review)
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   GnRHa depot compared to GnRHa daily injection for pituitary down regulation in assisted
reproduction cycles

GnRHa depot compared to GnRHa daily injection for pituitary down regulation in assisted reproduction cycles

Patient or population: patients with pituitary down regulation in assisted reproduction cycles 
Settings: outpatients 
Intervention: GnRHa depot 
Comparison: GnRHa daily injection

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

GnRHa daily in-
jection

GnRHa depot

Relative effect 
(95% CI)

No of partici-
pants 
(studies)

Quality of the
evidence 
(GRADE)

Comments

Live birth/ongoing preg-
nancy rate per woman 
Delivery of one or more
living infants/pregnancy
beyond 12 weeks of gesta-
tion

24 per 100 23 per 100 
(181 to 292)

OR 0.95 
(0.7 to 1.31)

873 
(7 studies)

⊕⊕⊝⊝ 

low 1,2,3

No differences in the results were
detected on sensitivity analysis
for adequate allocation conceal-
ment. OR 0.95 (0.64 to 1.41). 514
participants in 4 studies.

Clinical pregnancy rate
per woman 
Identified by the pres-
ence of a gestational sac
on ultrasonography or
histopathological confir-
mation of trophoblast tis-
sue

30 per 100 29 per 100 
(25 to 35)

OR 0.96 
(0.75 to 1.23)

1259 
(11 studies)

⊕⊕⊕⊝ 

moderate 1
No differences in the results were
detected on sensitivity analysis
for adequate allocation conceal-
ment. OR 0.96 (0.68 to 1.37). 574
participants in 5 studies.

OHSS incidence rates 3 per 100 2 per 100 
(1 to 6)

OR 0.84 
(0.29 to 2.42)

570 
(5 studies)

⊕⊕⊝⊝ 

low 1,2,3

 

Miscarriage rates 13 per 100 14 per 100 
(9 to 22)

OR 1.16 
(0.7 to 1.94)

512 
(9 studies)

⊕⊕⊝⊝ 

low 1,2,3

 

Number of oocytes re-
trieved

The mean num-
ber of oocytes
retrieved in the

The mean number of
oocytes retrieved in the
intervention groups was 

  1142 
(11 studies)

⊕⊕⊝⊝ 

low 1,2
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control groups
was 
8 to 14

0.11 higher 
(0 to 0.23 higher)

Multiple pregnancy rates 24 per 100 25 per 100 
(13 to 43)

OR 1.1 
(0.49 to 2.46)

132 
(4 studies)

⊕⊕⊝⊝ 

low 1,2,3

 

Number of gonadotropin
(FSH) units employed

The mean
number of go-
nadotrophin
(FSH) units em-
ployed in the
control groups
was 
1260 to 3448 IU

The mean number of go-
nadotrophin (FSH) units
employed in the interven-
tion groups was 
0.18 standard devia-
tions higher 
(0.06 to 0.3 higher)

  1043 
(11 studies)

⊕⊕⊝⊝ 

low 1,4

No statistical differences were
detected for depot versus daily
leuprolide acetate and goserelin.
Only in the subgroup of triptore-
lin acetate depot GnHRa was in-
creased: SMD 0.2 (0.04 to 0.37).

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: confidence interval; FSH: follicle-stimulating hormone; GnRHa: gonadotrophin-releasing hormone agonist; IU: international units; OHSS: ovarian hyperstimulation
syndrome; OR: odds ratio; RR: risk ratio; SMD: standardised mean difference

GRADE Working Group grades of evidence 
High quality: Further research is very unlikely to change our confidence in the estimate of effect. 
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. 
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. 
Very low quality: We are very uncertain about the estimate.

1 Most of the studies were classified as unclear risk of bias for all domains.
2 Total number of events is fewer than 300.
3 Number of studies is insuOicient to assess publication bias.
4 Considerable diOerences detected in standard deviations among studies.
 
 

Summary of findings 2.   Di;erent doses of GnRHa depot compared to GnRHa daily injection for pituitary down regulation in assisted reproduction
cycles

Different doses of GnRHa depot compared to GnRHa daily injection for pituitary down regulation in assisted reproduction cycles

Patient or population: patients with pituitary down regulation in assisted reproduction cycles 
Settings: outpatients 
Intervention: different doses of GnRHa depot 
Comparison: GnRHa daily injection
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Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

GnRHa daily injection Different doses of GnRHa depot

Relative effect 
(95% CI)

No of partici-
pants 
(studies)

Quality of the
evidence 
(GRADE)

Comments

Number of go-
nadotrophin
(FSH) units
employed -
half dose

The mean number of go-
nadotrophin (FSH) units em-
ployed in the control groups us-
ing half dose ranged from 
1942 to 3448 IU

The mean number of gonadotrophin
(FSH) units employed in the intervention
groups using half dose was 
0.24 standard deviations higher 
(0.11 lower to 0.6 higher)

  616 
(5 studies)

⊕⊝⊝⊝ 

very low 1,2,3

SMD 0.24 (-0.11
to 0.6)

Number of go-
nadotrophin
(FSH) units
employed - full
dose

The mean number of go-
nadotrophin (FSH) units em-
ployed in the control groups us-
ing full dose ranged from 
1260 to 3195 IU

The mean number of gonadotrophin
(FSH) units employed in the intervention
groups using full dose was 
0.28 standard deviations higher 
(0.11 to 0.45 higher)

  527 
(6 studies)

⊕⊕⊝⊝ 

low 1,3

SMD 0.28 (0.11
to 0.45)

Number of
days of go-
nadotrophin
treatment -
half dose

The mean number of days of
gonadotrophin treatment in
the control groups using half
dose ranged from 
8.6 to 10.58 days

The mean number of days of go-
nadotrophin treatment in the interven-
tion groups using half dose was 
0.64 higher 
(0.36 to 0.92 higher)

  507 
(4 studies)

⊕⊕⊝⊝ 

low 1,2

 

Number of
days of go-
nadotrophin
treatment -
full dose

The mean number of days of
gonadotrophin treatment in
the control groups using full
dose ranged from 
8.26 to 10.9 days

The mean number of days of go-
nadotrophin treatment in the interven-
tion groups using full dose was 
0.66 higher 
(0.41 to 0.92 higher)

  526 
(6 studies)

⊕⊕⊝⊝ 

low 1,2

 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: confidence interval; FSH: follicle-stimulating hormone; GnRHa: gonadotrophin-releasing hormone agonist; IU: international units; SMD: standardised mean difference

GRADE Working Group grades of evidence 
High quality: Further research is very unlikely to change our confidence in the estimate of effect. 
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. 
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. 
Very low quality: We are very uncertain about the estimate.

1 Most of the studies were classified as having an unclear risk of bias for all domains.
2 Unexplained heterogeneity.
3 Considerable diOerences detected in standard deviations among studies.
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B A C K G R O U N D

Description of the condition

Ovulation is regulated by the pituitary gland which is located near
the base of the skull (hypothalamus). In vitro fertilisation requires
that ovulation occurs in a controlled manner which facilitates
retrieval of the mature eggs. In order to prevent uncontrolled or
premature ovulation, drugs are used to 'switch oO' (down regulate)
the pituitary gland. Drugs commonly used for this purpose are
gonadotrophin-releasing hormone agonists (GNRHa). These drugs
mimic the action of naturally produced gonadotrophin-releasing
hormone, but are more powerful. GNRHa causes a temporary rapid
increase in the production of two other hormones (luteinising
hormone (LH) and follicle-stimulating hormone (FSH)), but aVer
this brief surge the pituitary gland stops production and ovulation
is prevented. Controlled ovulation is then stimulated by use of
synthetic gonadotrophins. One of the most common side eOects of
fertility drugs is ovarian hyperstimulation syndrome (OHSS), which
can cause the ovaries to become swollen and painful.

Description of the intervention

Gonadotrophin-releasing hormone (GnRH) is the main
hypothalamic regulator for reproductive functions. In 1971, Andrew
Schally and Roger Guillemin were the first to isolate, identify and
synthesise GnRH, a discovery that earned them the Nobel Prize. The
first step to increase GnRH activity (and thus create GNRHa) was
to substitute the last peptide in the C-terminal zone, glycine (Gly
10), by an ethylamine fused with proline, resulting in an agonist five
times more potent than the original structure (Vickery 1987). The
second major modification was to substitute the glycine in position
6 for a D-aminoacid, thus reducing its enzymatic degradation. The
substitution of several amino acids from the initial composition was
the next step in the development of agonists with higher receptor
aOinity, reduced renal elimination and that were more resistant to
proteolytic degradation (Néstor 1984).

How the intervention might work

Gonadotrophin-releasing hormone agonists (GnRHa) have been
widely used in cycles of in vitro fertilisation (IVF). In 1980, Rabin and
McNeil (Rabin 1980) described the chance finding that continuous
administration of GnRHa induced a state of down regulation of
the pituitary gland, a condition that is similar to hypopituitarism
in the reproductive axis, and consequently to hypogonadism. This
finding opened new possibilities for clinicians who had been facing
many diOiculties in the treatment of women submitted to ovulation
induction for IVF. Undoubtedly, one of the greatest frustrations was
the occurrence of spontaneous onset of ovulation produced by
the endogenous peak of LH, probably due to high estradiol levels,
brought on by the use of clomiphene citrate or gonadotrophins (Van
Uem 1986).

In addition to avoiding spontaneous ovulation by inhibiting the
LH peak, which was the main objective of the IVF cycle (Porter
1984), several authors reported that the use of GnRHa increased
the number of follicles retrieved, decreased cancelled cycle rates
and led to a substantial increase in pregnancy rates (Fleming 1986;
Meldum 1989; Testart 1993)

Among the various existing protocols for ovarian stimulation using
GnRHa, the long protocol is associated with the best clinical
pregnancy rate, according to a Cochrane review (Maheshwari 2011).

The long protocol consists of GnRHa administration until the
suppression of ovarian activity is evident, within approximately 14
days, at which time gonadotrophin administration can be initiated.
The long protocol is subdivided into two types: one in which GnRHa
administration starts on the first day of the cycle (follicular phase
long protocol), and another in which it is administered in the middle
of the previous luteal cycle (luteal phase long protocol).

In the IVF long protocol cycle there are two forms of GnRHa
administration that can be used for pituitary down regulation:
daily low-dose injections or a single higher long-acting dose
(depot) of GnRHa. The main diOerence between these two
approaches is in the GnRHa composition. GnRH analogues
are synthetic peptide hormones conjugated to biodegradable
polymers that are degraded in a regular and progressive
way. These drugs are usually administered parenterally, either
though subcutaneous or intramuscular injections. The onset
and duration of eOect of the drug depends on the molecular
weight of the compound. Sustained-release formulations consist of
microcapsules containing several layers of a polymer matrix which
degrade at diOerent times, thus ensuring the continuous release of
the active principle (Sanders 1984).

Why it is important to do this review

There is controversy as to which form of GnRHa administration
is the most eOective and safe. As pointed out by Oyesanya 1995,
the use of a single dose of GnRHa would be more comfortable for
women, eliminating the need for multiple injections and thereby
facilitating this phase of IVF. On the other hand, Herman 1992
reported that depot GnRHa produced more intense corpus luteum
inhibition, thus increasing miscarriage rates. Vauthier 1989 showed
that cycles using depot GnRHa required more gonadotrophin for
ovarian stimulation. In addition, they also observed lower estradiol
levels and lower cleavage rates of pre-embryos. However, these
findings were not confirmed by the randomised study performed
by Porcu 1994.

Although GnRHa has been used in IVF cycles for more than 10 years,
there are still questions about which form of administration should
be used (daily doses or a single depot dose) and consequently a
more detailed analysis of the eOectiveness and safety of GnRHa
protocols is needed.

O B J E C T I V E S

To compare the eOectiveness and safety of a single depot dose of
GHRHa versus daily GnRHa doses in women undergoing in vitro
fertilisation.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Published and unpublished randomised controlled trials (RCTs)
were eligible for inclusion.

We excluded non-randomised studies (e.g. studies with evidence of
inadequate sequence generation, such as alternate days), as they
are associated with a high risk of bias. We also excluded cross-over
studies, as they are not a valid design in this context.
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Types of participants

Couples with any cause of infertility undergoing IVF treatment
cycles in combination with ovarian stimulation with human
follicle-stimulating hormone (hFSH) and/or human menopausal
gonadotropin (hMG) and/or recombinant follicle-stimulating
hormone (rFSH) in IVF treatment cycles.

Biochemical pregnancies (i.e. those with only serologic
confirmation) were not included in the analysis.

Types of interventions

Pituitary down regulation using depot GnRHa versus daily GnRHa
in long protocols.

Long protocol is defined as GnRHa administration in either the
follicular phase or in the middle of the previous luteal cycle until
suppression of ovarian activity occurs.

Types of outcome measures

Primary outcomes

1. Live birth (defined as the delivery of one or more living infants)
or ongoing pregnancy (defined as a pregnancy beyond 12 weeks
of gestation) rate per woman (with preference given to live birth,
where reported).

2. Clinical pregnancy rate per woman (clinical pregnancy is
identified by the presence of a gestational sac on ultrasound
or histopathological confirmation of trophoblast tissue, in the
event of a miscarriage or ectopic pregnancy).

3. Ovarian hyperstimulation syndrome (OHSS) rate per woman.

Secondary outcomes

1. Number of oocytes retrieved per woman

2. Miscarriage rate per pregnancy (miscarriage of any cause)

3. Multiple pregnancy rate per pregnancy

4. Cost analysis

5. Patient convenience

6. Number of gonadotrophin (FSH) units employed per cycle

7. Number of days of gonadotrophin treatment per cycle

Search methods for identification of studies

We searched for all published and unpublished RCTs in any
available language comparing pituitary down regulation with
depot GnRHa in long protocols versus pituitary down regulation
with daily GnRHa doses in long protocols. Searching was originally
performed in 1999. We performed an updated search in July 2012.
Our search was performed in consultation with the Cochrane
Menstrual Disorders and Subfertility Group Trials Search Co-
ordinator.

Electronic searches

For the identification of relevant studies, we developed detailed
search strategies for each specific database. These were based
on the search strategy developed for MEDLINE (OVID) and revised
appropriately for each database. We searched the following
databases: Cochrane Menstrual Disorders and Subfertility Group
Trials Register (searched July 2012), Cochrane Central Register
of Controlled Trials (CENTRAL) (The Cochrane Library 2012, Issue
7), MEDLINE (1966 to July 2012), EMBASE (1980 to July 2012)

and LILACS (1982 to July 2012). See Appendices for more
details on search strategies. We searched these databases using
the following subject headings and keywords: gonadotrophin-
releasing hormone agonist depot, fertilization in vitro, pituitary
down regulation, leuprolide, goserelin, triptorelin, nafarelin,
buserelin.

Searching other resources

We also searched the citation lists of relevant publications, review
articles and included studies. We will perform updates at least once
every two years. Even if no substantive new evidence is found and
no major amendment is indicated, the date of the latest search for
evidence will be made clear in this section of the review.

Data collection and analysis

We analysed data using Review Manager 5.1 (RevMan 2011).

Selection of studies

For the 2012 update, two review authors (LETA and LT)
independently screened the titles and abstracts retrieved by the
search strategy and selected the trials to be included in the review.
Disagreements were settled by a third review author (MCRMA). We
contacted study authors to clarify study eligibility or other details.

Data extraction and management

Two review authors independently extracted data from eligible
studies (LETA and CRM). Review authors were not masked to the
report authors, journals, date of publication, sources of financial
support or results. Any disagreements were resolved through
discussion or by seeking the opinion of a third review author. Data
extracted included study characteristics and outcome data. For
studies with more than one publication, we used the main trial
report as a reference and derived additional details from secondary
papers.

Assessment of risk of bias in included studies

Two review authors (LETA and CRM) independently assessed
the included studies for risk of bias, using the Cochrane
'Risk of bias' assessment tool. We assessed the following
domains: allocation (random sequence generation and allocation
concealment); blinding of participants, personnel and outcome
assessors; completeness of outcome data; selective reporting and
other bias.

Measures of treatment e;ect

For dichotomous data (e.g. live birth rates) we used the numbers of
events in the two groups to calculate Mantel-Haenszel odds ratios
(ORs). For continuous data (e.g. number of treatment days) we
calculated standard mean diOerences (SMDs) or mean diOerences
(MDs) between treatment groups. All outcomes are reported with
95% confidence intervals (CIs).

Unit of analysis issues

We analysed the primary outcomes per woman randomised. The
outcomes miscarriage and multiple pregnancy were reported per
pregnancy.

Some of the included studies reported our primary outcomes using
other units of analysis (e.g. per cycle, per embryo transfer). These
data were not included in the review because they referred only
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to selected subsets of participants, such as those who underwent
repeated cycles, or those who underwent embryo transfer.

We reported and pooled the review outcomes number of
gonadotrophin units used and number of days of gonadotrophin
treatment, because all women underwent one treatment cycle. The
studies that performed more than one cycle per woman were not
included in the meta-analyses.

Dealing with missing data

As far as possible, we analysed data on an intention-to-treat basis
and made attempts to obtain missing data from the original trial
lists. Where data were unavailable, we only analysed the available
data.

Assessment of heterogeneity

We evaluated whether the clinical and methodological
characteristics of the included studies were suOiciently similar
for meta-analysis to provide a clinically meaningful summary. We

assessed statistical heterogeneity using the I2 statistic and the Chi2

test with P < 0.01 indicating significant heterogeneity.

Assessment of reporting biases

In view of the diOiculty of detecting and correcting for publication
bias and other reporting biases, we aimed to minimise their
potential impact by undertaking a comprehensive search for
eligible studies and by paying attention to data duplication. We
planned to use a funnel plot to explore the possibility of publication
bias if suOicient studies (10 or more) were found for any of the
primary analyses.

Data synthesis

If studies were suOiciently similar, we combined them using a
fixed-eOect Mantel-Haenszel model. We planned to use a random-
eOects model if there was statistically significant heterogeneity. We
stratified analyses according to the type of agonist used.

Subgroup analysis and investigation of heterogeneity

We conducted subgroup analysis to explore the eOects of type
of agonist. We also explored the eOects of co-intervention on the
outcome clinical pregnancy.

For this 2012 update, we included the subgroup analysis of
standard-dose versus half-dose GnRHa depot. The goal of this new
subgroup analysis was to try to identify if lower doses of GnRHa
depot caused less down regulation, and therefore would lead to the

use of less gonadotrophin (FSH) units and fewer days of ovulation
induction in IVF cycles.

If significant heterogeneity was detected, we planned to explore
clinical diOerences between the studies by grouping them as
follows:

1. By cause of infertility
a. Male infertility

b. Tubal factor

2. By type of ovulation induction
a. Human follicle-stimulating hormone (hFSH)

b. Human menopausal gonadotropin (hMG)

c. Recombinant follicle-stimulating hormone (rFSH)

d. Any association of these medications for ovulation induction

Sensitivity analysis

We conducted sensitivity analyses for the primary outcomes
according to study quality, limiting analyses to studies that
reported adequate allocation concealment. For the 2012 update,
we also conducted a sensitivity analysis to examine the eOect of
pooling live birth and ongoing pregnancy data.

If significant heterogeneity had been detected, we planned to
perform the following additional sensitivity analyses.

1. Excluding unpublished studies

2. Excluding studies published only as abstracts

R E S U L T S

Description of studies

Results of the search

The 2012 search retrieved 427 citations. AVer screening the titles
and abstracts of these citations, we selected 33 for full-text reading,
of which 17 were excluded and 16 matched the selection criteria
and were included in the review (see Figure 1 for details of
the study selection process). Seven new studies were included
in this updated version of the 2004 systematic review (Ferrari
2004; Hsieh 2008; Isikoglu 2007; Porcu 1994; Porcu 1995; Safdarian
2007; Tehraninejad 2010). The review authors wrote to seven
study authors to obtain more details on study characteristics and
methodological quality that were unclear in the article. Only three
of those contacted answered our enquiries (Dada 1999; Isikoglu
2007; Tsai 1995). However, the answers provided by Tsai were not
suOicient to clarify our questions. See the tables Characteristics of
included studies; Characteristics of excluded studies.
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Figure 1.   Study flow diagram.
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Included studies

Sixteen studies met the selection criteria (Dada 1999; Dal Prato
2001; Devreker 1996; Dor 2000; Ferrari 2004; Gianaroli 1994;
Harrison 1994; Hsieh 2008; Isikoglu 2007; Librati 1996; Porcu 1994;
Porcu 1995; Safdarian 2007; Tapanainen 1993; Tehraninejad 2010;
Tsai 1995), but four studies were not suitable for meta-analysis due
to inappropriate reporting of data (Devreker 1996; Dor 2000; Librati
1996; Porcu 1995).

Study design and setting

Sixteen parallel-design randomised controlled trials (RCTs) were
included in the review. They randomised a total of 1811 women.
Only 12 studies reported data suitable for meta-analysis.

Participants

All participants were women undergoing IVF.

Interventions

Pituitary down regulation

Single depot dose of GHRHa

• Seven studies used long-acting leuprolide acetate to induce
pituitary down regulation (Dada 1999; Ferrari 2004; Hsieh 2008;
Isikoglu 2007; Librati 1996; Porcu 1995; Tsai 1995). Dada 1999,
Ferrari 2004, Librati 1996 and Porcu 1995 used 3.75 mg (full
dose); Tsai 1995, Hsieh 2008 and Isikoglu 2007 used 1.88 mg (half
dose).

• Eight studies used long-acting triptorelin acetate (Dal Prato
2001; Devreker 1996; Dor 2000; Gianaroli 1994; Harrison 1994;
Porcu 1994; Safdarian 2007; Tehraninejad 2010). Dal Prato 2001,
Devreker 1996, Gianaroli 1994 and Porcu 1994 used 3.75 mg
injections; Safdarian 2007 and Tehraninejad 2010 used a half
dose (1.88 mg), Dor 2000 used 3.2 mg and Harrison 1994 used 3.0
mg to induce pituitary down regulation.

• One study used 3.6 mg goserelin depot injections for pituitary
down regulation (Tapanainen 1993).

Daily dose of GHRHa

• Nine studies reported the use of short-acting buserelin acetate
for pituitary down regulation in the control group (Dada 1999;
Devreker 1996; Dor 2000; Gianaroli 1994; Harrison 1994; Porcu
1995; Safdarian 2007; Tapanainen 1993; Tehraninejad 2010).
However, there were diOerences regarding dosage and route of
administration (see Characteristics of included studies ).

• Dada 1999 also used nafarelin in the control group. The results
of both short-acting GnRHa groups used in this study (buserelin
and nafarelin) were combined for the meta-analysis.

• Three studies used daily injections of triptorelin acetate in the
control group (Dal Prato 2001; Librati 1996; Porcu 1994). Librati
1996 and Porcu 1994 used 0.1 mg/day and Dal Prato 2001
started with 0.1 mg daily and reduced the dose to 0.05 mg when
ovulation induction started.

• Daily injections of leuprorelin acetate for pituitary down
regulation were reported by four studies (Ferrari 2004; Hsieh
2008; Isikoglu 2007; Tsai 1995). Ferrari 2004, Hsieh 2008 and Tsai
1995 used 0.5 mg/day, and Isikoglu 2007 started with 0.5 mg
daily and decreased to 0.25 mg at ovulation induction.

Ovarian stimulation

• Three studies used recombinant FSH for ovarian stimulation
(Ferrari 2004; Hsieh 2008; Isikoglu 2007).

• Five studies (Harrison 1994; Safdarian 2007; Tapanainen 1993;
Tsai 1995; Tehraninejad 2010) used hMG for ovarian stimulation.

• Six studies used hpFSH for ovarian stimulation (Dada 1999; Dal
Prato 2001; Devreker 1996; Dor 2000; Porcu 1994; Porcu 1995).

• One study stimulated the ovaries with a combination of HMG
and hpFSH (Gianaroli 1994).

• One study used hpFSH for ovarian stimulation in some
participants and HMG in other women (Librati 1996).

Co-interventions

• Five studies reported co-intervention with intracytoplasmic
sperm injection (ICSI) (Dal Prato 2001; Hsieh 2008; Isikoglu 2007;
Safdarian 2007; Tehraninejad 2010).

Outcomes

Primary outcomes

Five studies reported live birth rate (Dor 2000; Gianaroli 1994;
Harrison 1994; Porcu 1994; Tapanainen 1993), but only four w ere
included in the meta-analysis. Four reported ongoing pregnancy
(Dal Prato 2001; Devreker 1996; Isikoglu 2007; Tapanainen 1993),
13 reported clinical pregnancy rate (Dada 1999; Dal Prato 2001;
Devreker 1996; Dor 2000; Ferrari 2004; Gianaroli 1994; Harrison
1994; Isikoglu 2007; Porcu 1994; Safdarian 2007; Tapanainen
1993; Tehraninejad 2010; Tsai 1995) and only five reported OHSS
(Gianaroli 1994; Hsieh 2008; Safdarian 2007; Tapanainen 1993;
Tehraninejad 2010).

Dor 2000 randomised 48 women (24 in each group), but report
data only for women who underwent oocyte retrieval; data are
presented in percentages and the number of occurrences do not
match. Two of the studies (Devreker 1996; Porcu 1995) reported
no data per randomised woman. Devreker 1996 randomised 100
couples and 33 of them received a second cycle. The results
reported in the study were for 133 cycles. Porcu 1995 randomised
117 women, yet published data on 126 cycles, leading to the
impression that some women received more than one cycle. The
analysis of more than one cycle per participant can result in a
greater possibility of eventual biases.

Librati 1996 randomised 180 women and states that 20 of them
withdrew. However, the only reason for withdrawal given by the
author was that the participants did not obtain at least one embryo
for transfer, which can be interpreted as an exclusion and not a
withdrawal. Moreover, the author does not provide means and
standard deviations, nor standard errors and all results are in
percentages, making it diOicult to know the exact number of
occurrences.

Secondary outcomes

FiVeen studies reported the number of oocytes retrieved per
woman (Dada 1999; Dal Prato 2001; Devreker 1996; Dor 2000;
Ferrari 2004; Gianaroli 1994; Harrison 1994; Hsieh 2008; Isikoglu
2007; Librati 1996; Porcu 1994; Safdarian 2007; Tapanainen 1993;
Tehraninejad 2010; Tsai 1995).

Miscarriage rate per pregnancy was reported by 13 studies (Dada
1999; Dal Prato 2001; Devreker 1996; Dor 2000; Gianaroli 1994;
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Harrison 1994; Hsieh 2008; Isikoglu 2007; Librati 1996; Porcu 1994;
Safdarian 2007; Tapanainen 1993; Tehraninejad 2010).

Only two of the studies reported multiple pregnancy rates
(Gianaroli 1994; Harrison 1994) and none reported patient
convenience or cost. Other secondary outcomes of interest were
reported by most of the studies.

One study reported side eOects (Tapanainen 1993).

Sixteen studies reported the number of gonadotrophin (FSH) units
employed per cycle (Dada 1999; Dal Prato 2001; Devreker 1996;
Dor 2000; Ferrari 2004; Gianaroli 1994; Harrison 1994; Hsieh 2008;
Isikoglu 2007; Librati 1996; Porcu 1994; Porcu 1995; Safdarian 2007;
Tapanainen 1993; Tehraninejad 2010; Tsai 1995).

The number of days of gonadotrophin treatment per cycle was
reported by 14 studies (Dada 1999; Dal Prato 2001; Devreker 1996;
Dor 2000; Ferrari 2004; Gianaroli 1994; Harrison 1994; Isikoglu
2007; Porcu 1994; Porcu 1995; Safdarian 2007; Tapanainen 1993;
Tehraninejad 2010; Tsai 1995).

For the same reasons mentioned in the primary outcomes, four
studies (Devreker 1996; Dor 2000; Librati 1996; Porcu 1995) were not
included in the meta-analyses.

One study (Porcu 1994) reported the number of gonadotrophin
(FSH) units employed per cycle and the number of days of
gonadotrophin treatment per cycle only for women who went
on to embryo transfer. Since women who did not have embryos

transferred may have used too much or little gonadotrophin
for ovulation induction by analogue type, either depot or daily
protocol, it is impossible to evaluate them.

Excluded studies

Seventeen studies were excluded: see Characteristics of excluded
studies.

• Nine studies were not randomised controlled trials (Devroey
1994; Insler 1991; Lipitz 1989; Lorusso 2004; Oyesanya 1995; Ron-
El 1992; Schmutzler 1988; Sonntag 2005; Vauthier 1989).

• Another two studies, identified as quasi-randomised controlled
trials, were also excluded (Geber 2002; Gonen 1991).

• Two studies compared a group of women that used depot
GnRHa with a group without GnRHa (Lopes 1986; Yang 1991).

• One study (Dicker 1991) compared two diOerent protocols
for pituitary down regulation: one using depot GnRHa versus
a control group that used depot GnRHa plus daily agonist
concomitantly. Fábregues (Fábregues 1998) compared an ultra-
long protocol (four months using depot GnRHa before the IVF
cycle) versus a long protocol. Hazout (Hazout 1993) compared
an ultra-short protocol (seven days using daily GnRHa starting
on the second day of the cycle) versus a long protocol. Parinaud
(Parinaud 1992) compared two short-acting GnRHa.

Risk of bias in included studies

See Figure 2 and Figure 3.
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Figure 2.   'Risk of bias' summary: review authors' judgements about each methodological quality item for each
included study.
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Figure 3.   'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

 
Allocation

Random sequence generation

Five studies reported acceptable methods of sequence generation
and we classified them as having a low risk of bias for this domain.
Three studies used a computer list (Harrison 1994; Isikoglu 2007;
Safdarian 2007) and two studies used a random table (Dada 1999;
Tehraninejad 2010). The other 11 studies did not report what
methods were used and we classified them as having an unclear
risk of bias.

Allocation concealment

Five studies were at low risk of bias for allocation concealment. Four
used consecutively numbered, opaque, sealed envelopes (Dada
1999; Dal Prato 2001; Safdarian 2007; Tapanainen 1993) and one
used a remotely located pharmacy for allocation concealment
(Harrison 1994). Eleven studies were at unclear risk of bias because
they did not report the allocation concealment method used
(Devreker 1996; Dor 2000; Ferrari 2004; Gianaroli 1994; Hsieh 2008;
Isikoglu 2007; Librati 1996; Porcu 1994; Porcu 1995; Tehraninejad
2010; Tsai 1995).

Blinding

Due to the nature of the primary outcomes of this review, it appears
unlikely that lack of blinding was a source of bias, and we rated all
studies as having a low risk of bias for this domain. In one study
(Safdarian 2007) participants were kept blinded to the study drug
and were instructed on how to prepare and administer the drug.
No other studies reported blinding of participants, investigators
or evaluators. Since the routes of administration and numbers of
ampoules are diOerent, it would have been very diOicult to have
participants and investigators blinded. We classified all 16 studies
as having a low risk of bias for this domain.

Incomplete outcome data

Nine studies were at low risk of bias for incomplete outcome data,
because all randomised women were included in the analysis or

withdrawals were few and reasons were reported (Dal Prato 2001;
Ferrari 2004; Harrison 1994; Hsieh 2008; Isikoglu 2007; Safdarian
2007; Tapanainen 1993; Tehraninejad 2010; Tsai 1995).

Seven studies were at high risk of bias for incomplete outcome data
because they did not report the number of withdrawals (Dada 1999;
Devreker 1996; Dor 2000; Gianaroli 1994; Librati 1996; Porcu 1994;
Porcu 1995).

Selective reporting

Gianaroli 1994 was the only study that reported live birth, clinical
pregnancy and OHSS (the primary outcomes of this review).

Thirteen studies were at unclear risk for selective reporting because
they failed to report at least one of the following outcomes: live
birth, ongoing pregnancy, clinical pregnancy or OHSS (the primary
outcomes of this review) (Dada 1999; Dal Prato 2001; Dor 2000;
Ferrari 2004; Harrison 1994; Hsieh 2008; Isikoglu 2007; Librati 1996;
Porcu 1994; Safdarian 2007; Tapanainen 1993; Tehraninejad 2010;
Tsai 1995).

Two studies were at high risk of bias because they reported none of
the primary outcomes of this review (Devreker 1996; Porcu 1995).

Other potential sources of bias

One study (Tehraninejad 2010) was at unclear risk of bias due
to inequality of the groups at baseline. There was a significant
diOerence in the mean age of participants in the two groups, and
older women tend to require more gonadotrophins for ovulation
induction.

Librati 1996 was classified as having a high risk of bias due to
the reasons already mentioned in 'Primary outcomes', and we
considered Harrison 1994 as being at high risk of bias because it was
funded by a pharmaceutical industry.

No other potential sources of bias were identified for the remaining
14 studies, which we classified as having a low risk of bias. Although
most studies reported birth and pregnancy rates per cycle rather
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than per woman randomised, these data were not included in this
review and were not regarded as a source of bias.

Across the studies, most information came from studies with an
unclear risk of bias.

E;ects of interventions

See: Summary of findings for the main comparison GnRHa depot
compared to GnRHa daily injection for pituitary down regulation
in assisted reproduction cycles; Summary of findings 2 DiOerent
doses of GnRHa depot compared to GnRHa daily injection for
pituitary down regulation in assisted reproduction cycles

1 Gonadotrophin-releasing hormone agonist (GnRHa) depot
versus daily GnRHa administration

Primary outcomes

1.1 Live birth/ongoing pregnancy rates

Only four studies reported the primary outcome of live birth
(Gianaroli 1994; Harrison 1994; Porcu 1994; Tapanainen 1993).

There were no significant diOerences between the two groups
(odds ratio (OR) 0.84, 95% confidence interval (CI) 0.52 to 1.35, 100
women).

When these studies were pooled with four studies reporting
ongoing pregnancy (Dal Prato 2001; Gianaroli 1994; Harrison 1994;
Isikoglu 2007; Porcu 1994; Safdarian 2007; Tapanainen 1993) the
combined ongoing pregnancy/live birth rate per woman was not
significantly diOerent in the 101/439 (23.0%) women using depot
GnRHa than in the 104/434 (23.9%) women using daily GnRHa (OR
0.95, 95% CI 0.70 to 1.31, Figure 4; Analysis 1.1). There was no
significant heterogeneity in this comparison (test for heterogeneity:
Chi2 = 1.19, df = 6, P = 0.98; I2 = 0%).

 

Figure 4.   Forest plot of comparison: 1 GnRHa depot versus GnRHa daily injection, outcome: 1.1 Live birth/ongoing
pregnancy rate per woman.

 
This means that for a woman with a 24% chance of achieving a
live birth or ongoing pregnancy using daily GnRHa injections, the
corresponding chance using GnRHa depot would be between 18%
and 29%.

There were no significant diOerences between the studies
according to type of agonist. Findings did not diOer in the four
studies that reported adequate allocation concealment (Dal Prato
2001; Harrison 1994; Safdarian 2007; Tapanainen 1993) (Analysis
3.1).
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1.2 Clinical pregnancy rate per woman
Eleven studies were included (Dada 1999; Dal Prato 2001; Ferrari
2004; Gianaroli 1994; Harrison 1994; Isikoglu 2007; Porcu 1994;
Safdarian 2007; Tapanainen 1993; Tehraninejad 2010; Tsai 1995).
The pregnancy rate per woman did not diOer significantly in the

180/619 (29.0%) women using depot GnRHa compared to the
194/640 (30.3%) women using daily GnRHa (OR 0.96, 95% CI 0.75 to
1.23, Figure 5; Analysis 1.2). There was no statistical heterogeneity
in this comparison (test for heterogeneity: Chi2 = 2.00, df = 10, P =
1.00; I2 = 0%).

 

Figure 5.   Forest plot of comparison: 1 GnRHa depot versus GnRHa daily injection, outcome: 1.2 Clinical pregnancy
rate per woman.

 
This means that for a woman with a 30% chance of achieving a
clinical pregnancy using daily GnRHa injections, the corresponding
chance using GnRHa depot would be between 25% and 35%.

There were no evident diOerences for this outcome when it was
analysed according to type of agonist, use of co-interventions
or quality of allocation concealment (Analysis 2.1; Analysis 2.2;
Analysis 2.3; Analysis 2.4; Analysis 3.2).

1.3 Ovarian hyperstimulation syndrome (OHSS) incidence

Only five studies were included in this analysis (Gianaroli 1994;
Hsieh 2008; Safdarian 2007; Tapanainen 1993; Tehraninejad 2010).

The incidence of severe ovarian hyperstimulation syndrome was
not significantly diOerent among women treated with depot GnRHa
(6/279, 2.1%) compared to women who received daily GnRHa
(8/291, 2.7%) (OR 0.84, 95% CI 0.29 to 2.42, Figure 6; Analysis 1.3).
Tehraninejad 2010 reported no OHSS in the two treatment arms of
his study. There was no statistical heterogeneity in this comparison
(test for heterogeneity: Chi2 = 0.43, df = 2, P = 0.81; I2 = 0%). This
means that for a woman with a 3% risk of severe OHSS using daily
GnRHa injections, the corresponding risk using GnRHa depot would
be between 1% and 6%.
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Figure 6.   Forest plot of comparison: 1 GnRHa depot versus GnRHa daily injection, outcome: 1.3 OHSS incidence
rates.

 
No significant diOerences were detected when this outcome was
analysed according to type of agonist or use of co-intervention.
Findings did not diOer in the only two studies that reported
adequate allocation concealment (Safdarian 2007; Tapanainen
1993).

Secondary outcomes

1.4 Number of oocytes retrieved

Eleven studies were included (Dada 1999; Dal Prato 2001; Ferrari
2004; Gianaroli 1994; Harrison 1994; Hsieh 2008; Isikoglu 2007;
Safdarian 2007; Tapanainen 1993; Tehraninejad 2010; Tsai 1995).
The mean number of oocytes retrieved was not significantly
diOerent in the 551 women using depot GnRHa compared to the 591
women using daily GnRHa (standardised mean diOerence (SMD)
0.11, 95% CI -0.00 to 0.23, Analysis 1.4). There was no statistical

heterogeneity in this comparison (test for heterogeneity: Chi2 =
14.18, df = 10, P = 0.17; I2 = 29%).

The findings did not change when we performed analyses
according to type of agonist.

1.5 Miscarriage rates

Eight studies were included (Dal Prato 2001; Gianaroli 1994;
Harrison 1994; Hsieh 2008; Isikoglu 2007; Porcu 1994; Safdarian
2007; Tapanainen 1993; Tehraninejad 2010). The miscarriage rate
was 14.4% (36/249) (14.4%) in pregnancies conceived by women
treated with depot GnRHa and 12.5% (3/263) among those that
used daily GnRHa; this diOerence was not statistically significant
(OR 1.16, 95% CI 0.70 to 1.94, Figure 7; Analysis 1.5). There was no
statistical heterogeneity in this comparison (test for heterogeneity:
Chi2 = 2.14, df = 8, P = 0.98; I2 = 0%).
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Figure 7.   Forest plot of comparison: 1 GnRHa depot versus GnRHa daily injection, outcome: 1.5 Miscarriage rates.

 
Analyses according to type of agonist resulted in the same findings.

1.6 Multiple pregnancy rates

Only four studies reported multiple pregnancy rates (Gianaroli
1994; Harrison 1994; Porcu 1994; Tehraninejad 2010). This rate
was 16/64 (25.0%) in the group treated with depot GnRHa and
16/68 (23.5%) in the group given daily GnRHa (OR 1.10, 95% CI
0.49 to 2.46), a non-significant diOerence. There was no statistical
heterogeneity in this comparison (test for heterogeneity: Chi2 =
1.52, df = 3, P = 0.68; I2 = 0%).

There were no diOerences for this outcome when analysed
according to type of agonist.

Cost

No studies reported this outcome.

Patient convenience

No studies reported this outcome.

1.7 Number of gonadotropin (FSH) units employed (stratified by
agonist)

Eleven studies were included (Dada 1999; Dal Prato 2001; Ferrari
2004; Gianaroli 1994; Harrison 1994; Hsieh 2008; Isikoglu 2007;
Safdarian 2007; Tapanainen 1993; Tehraninejad 2010; Tsai 1995).
Overall, significantly more gonadotrophin units were needed for

ovarian stimulation in the 550 cycles using depot GnRHa compared
with the 593 cycles using daily GnRHa (SMD 0.26, 95% CI 0.08 to
0.43, Analysis 1.7).

There was significant heterogeneity in this comparison (test for
heterogeneity: Chi2 = 22.69, df = 10, P = 0.01; I2 = 56%). The probable
cause for this heterogeneity is the study by Tsai 1995 which
included 43-year old women (poor responders) which significantly
increased the standard deviation of the sample. When we excluded
this study, the heterogeneity disappeared (test for heterogeneity:
Chi2 = 8.62, df = 9, P = 0.47; I2 = 0%).

We identified no diOerences between the studies using diOerent
types of agonist.

1.8 Number of gonadotropin (FSH) units employed (stratified by full/
half dose)

1.8.1 Five studies reporting the use of half doses of depot
GnRHa were included (Hsieh 2008; Isikoglu 2007; Safdarian 2007;
Tehraninejad 2010; Tsai 1995). The number of gonadotropin units
employed did not diOer significantly in the 300 cycles using half-
dose depot compared with the 316 cycles using daily GnRHa (SMD
0.24, 95% CI -0.11 to 0.06, Analysis 1.8). There was statistical
heterogeneity in this comparison (test for heterogeneity: Tau2 =
0.13; Chi2 = 19.49, df = 4, P = 0.0006; I2 = 79%). Potential reasons
for this heterogeneity were previously described (1.7 Number of
gonadotropin (FSH) units employed).
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1.8.2 Six studies reporting the use of full doses of depot
GnRHa were included (Dada 1999; Dal Prato 2001; Ferrari 2004;
Gianaroli 1994; Harrison 1994; Tapanainen 1993). Significantly
more gonadotrophin units were needed for ovarian stimulation in
the 250 cycles using standard depot GnRHa dose compared with
the 277 cycles using daily GnRHa (SMD 0.28, 95% CI 0.11 to 0.45,
Analysis 1.8).

1.9 Number of days of gonadotrophin treatment (stratified by agonist)

Ten studies were included (Dada 1999; Dal Prato 2001; Ferrari
2004; Gianaroli 1994; Harrison 1994; Isikoglu 2007; Safdarian 2007;
Tapanainen 1993; Tehraninejad 2010; Tsai 1995). In the 10 studies
that reported days of gonadotrophin treatment, the 501 cycles
using depot GnRHa required a significantly longer duration of
ovarian stimulation than the 532 cycles using daily GnRHa (mean
diOerence (MD) 0.65, 95% CI 0.46 to 0.84, Analysis 1.9). There was no
statistical heterogeneity in this comparison (test for heterogeneity:
Chi2 = 12.96, df = 9, P = 0.16; I2 = 31%).

Significantly more days of gonadotropin treatment were needed for
women receiving depot GnRHa, when analysed according to type
of agonist used (Analysis 1.9).

1.10 Number of days of gonadotrophin treatment (stratified by
full/half dose)

1.10.1 Four studies reporting the use of half doses of depot GnRHa
were included (Isikoglu 2007; Safdarian 2007; Tehraninejad 2010;
Tsai 1995). In the four studies that reported days of gonadotrophin
treatment, the 251 cycles using half-dose depot GnRHa required
a significantly longer duration of ovarian stimulation than the 256
cycles using daily GnRHa (MD 0.64, 95% CI 0.36 to 0.92, Analysis
1.10). There was unexplained heterogeneity in this comparison (test
for heterogeneity: Chi2 = 6.30, df = 3, P = 0.10; I2 = 52%).

1.10.2 Six studies reporting the use of full doses of depot GnRha
were included (Dada 1999; Dal Prato 2001; Ferrari 2004; Gianaroli
1994; Harrison 1994; Tapanainen 1993). In the four studies which
reported days of gonadotrophin treatment, the 250 cycles using
full-dose depot GnRHa required a significantly longer duration of
ovarian stimulation than the 276 cycles using daily GnRHa (MD
0.66, 95% CI 0.41 to 0.92, Analysis 1.10). There was statistical
heterogeneity in this comparison (test for heterogeneity: Chi2 =
6.64, df = 5, P = 0.25; I2 = 25%).

D I S C U S S I O N

Summary of main results

Sixteen studies, with a total of 1811 women, were included and
analysed. We did not detect significant diOerences between depot
gonadotrophin-releasing hormone agonist (GnRHa) or daily GnRHa
on long protocols for any of our primary outcomes: live birth/
ongoing pregnancy rate per woman (odds ratio (OR) 0.95, 95%
confidence interval (CI) 0.70 to 1.31), clinical pregnancy rate per
woman (OR 0.96, 95% CI 0.75 to 1.23) and incidence of OHSS (OR
0.84, 95% CI 0.29 to 2.42), as well as number of oocytes retrieved,
miscarriage rate and multiple pregnancy rate. However, the use of
depot GnRHa for pituitary down regulation in in vitro fertilisation
(IVF) cycles increased the number of gonadotropin (FSH) units
employed (standardised mean diOerence (SMD) 0.26, 95% CI 0.08
to 0.43) and the duration of ovarian stimulation (mean diOerence

(MD) 0.65, 95% CI 0.46 to 0.84), when compared with daily GnRHa
injections.

As expected and as previously suggested by some authors, GnRHa
causes extra-pituitary side eOects, including direct inhibition of
ovarian steroidogenesis (Dor 2000; Gonen 1991; Lipitz 1989). In vitro
studies have also shown that GnRHa can aOect the diOerentiation of
granulosa cells (Gaetje 1994; Gerrero 1993; Parinaud 1988; Uemura
1994), as well as GnRH receptor messenger ribonucleic acids in
these cells (Minaretzis 1995; Peng 1994).

In subgroup analyses, we grouped studies according to the dose
of depot GnRHa. A half-dose injection, as compared to a full dose,
seems to be equally eOective in a pituitary down regulation (Balash
1992; Geber 2002; Isikoglu 2007). It is still unknown whether the
use of half doses would also reduce the eOects on ovarian tissue.
Assuming that this would occur, the use of half doses would have
the same eOects as daily doses and we would therefore need
a smaller dose of gonadotrophin for ovulation induction in IVF
cycles. When we analysed a subgroup with full dose and half
dose, we found no statistical diOerence in the number of units of
gonadotrophins in the study group with half dose versus daily dose
(SMD 0.24, 95% CI -0.11 to 0.06).

If one considers the cost of one IVF treatment cycle, when the long
protocol is used for pituitary gland down regulation, the costs will
certainly be higher for the women using depot GnRHa. Thus, if the
costs of depot and daily GnRHa are similar and the outcomes are
comparable, as indicated in this systematic review, anything that
could be done to reduce the number of gonadotrophin ampoules
used for each cycle should lead to a better cost-benefit relation, in
the long run (Devreker 1996; Wong 2001).

Overall completeness and applicability of evidence

Only four studies reported live birth rates and only seven reported
ongoing pregnancy. Ideally, the take-home baby rate per woman
should be reported by all trials or, failing this, the ongoing/
delivered pregnancy rate per woman randomised. Many studies
only reported clinical pregnancy rates, which are not a long-term
outcome of interest to consumers.

No studies reported data on cost or patient convenience.

This review did not include any unpublished studies. Several
pharmaceutical companies replied to our requests (AstraZeneca,
Searly, Ferring and Pharmacia), but the studies sent by them had
already been included in this review or excluded from it.

Of the 16 articles included, only one reported data on side eOects
(Tapanainen 1993). This study asked women to fill in a weekly
subjective estimation scale for diOerent side eOects (ranging from
1 = absent to 5 = severe). The first questionnaire was answered
before onset of treatment and the last form was filled in three weeks
aVer oocyte retrieval. The following side eOects were assessed:
tiredness, depression, irritability, headache, nausea, swelling and
abdominal pain. The author concluded that women in both groups
had similar irritability, nausea and abdominal swelling. On the
other hand, they also reported that during the first two to three
weeks of treatment, women taking buserelin reported significantly
more tiredness, depression, headache and abdominal pain than
those given goserelin.
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Two studies (Safdarian 2007; Tehraninejad 2010) only included
participants aged under 36 and three studies (Dada 1999; Dal
Prato 2001; Gianaroli 1994) only included those under 38 years of
age. Most studies did not include women over 38 years of age,
as older women have lesser ovarian reserve and consequently
lower ovarian response. Therefore since it has been suggested that
GnRHa interferes directly in steroid genesis, it would be important
to investigate whether women over 38 years of age would benefit
from the use of daily GnRHa (Dal Prato 2001; Geber 2002; Wong
2001).

Quality of the evidence

See Summary of findings for the main comparison; Summary of
findings 2. Table were developed in GRADE PRO 2011.

We rated the quality of the evidence as low according to the
GRADE PRO 2011 soVware we used, except for the primary outcome
'Clinical pregnancy rate per woman' that we classified as moderate.
The study by Tsai 1995 is the probable reason for the large
standard deviation between studies for the secondary outcome
'Number of gonadotropin (FSH) units employed', which led us
to grade the evidence for this outcome as being of low quality.
Tsai 1995 included 43-year old women, who are poor responders
and therefore need  more FSH units for ovulation induction and
thus significantly increase the standard deviation of that study
(Summary of findings for the main comparison).

In the subgroup analysis of diOerent doses of depot GnRHa (full
dose and half dose) the quality of evidence was low for most of the
outcomes. For the outcome 'Number of gonadotrophin (FSH) units
employed - half dose' the quality evidence was very low because
of unexplained heterogeneity among the studies (Summary of
findings 2).

Overall study quality was unclear due to poor reporting of methods,
and only five studies clearly reported an adequate method of
allocation concealment (Dada 1999; Dal Prato 2001; Harrison 1994;
Safdarian 2007; Tapanainen 1993). A sensitivity analysis for the
outcome 'Clinical pregnancy' including only these five studies
reached the same conclusion, indicating no diOerences in favour
of any of the interventions. For the 'Live birth/ongoing pregnancy'
outcome only four studies reached the same conclusion of no
diOerences in favour of any of the interventions (Dal Prato 2001;
Harrison 1994; Safdarian 2007; Tapanainen 1993).

Potential biases in the review process

A limitation of this review is the lack of full data from all studies,
despite our attempts to obtain missing information from primary
study authors. The combination of live birth data with data
on ongoing pregnancy could potentially influence the results,
although findings were similar for these two outcomes. This is
a reasonable approach until more studies report live birth as an
outcome. The risk of publication bias is low (Figure 8). No other
likely sources of biases in the review process were identified.

 

Figure 8.   Funnel plot of comparison: 1 GnRHa depot versus GnRHa daily injection, outcome: 1.2 Clinical pregnancy
rate per woman.
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Agreements and disagreements with other studies or
reviews

We were careful in grouping the results according to the type
of depot GnRHa used in the studies analysed. This approach is
justified because in a previous study, in which cultured human
luteinising granulosa cells were used, some but not all of the GnRHa
tested aOected estradiol secretion and cell surface morphology
(Bussenot 1993).

No other review on this subject was found.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

There is insuOicient evidence that the use of depot gonadotrophin-
releasing hormone agonist (GnRHa) is better or worse than daily
GnRHa in the long protocol for pituitary down regulation for in vitro
fertilisation (IVF) cycles. Therefore, clinicians should use GnRHa
administration according to their preference.

The use of depot GnRHa for pituitary down regulation in IVF cycles
requires more gonadotrophin units for ovarian stimulation than

daily GnRHa injections, and is associated with a significantly longer
duration of ovarian stimulation than daily GnRHa. However, these
findings should be interpreted with caution because of the low
quality of the evidence for most outcomes reported in this review.

Implications for research

New randomised controlled trials of good quality are necessary
to evaluate the eOectiveness of depot GnRHa for pituitary down
regulation in IVF cycles compared with daily GnRHa. The primary
outcome should be live birth; patient convenience and costs should
also be assessed. Studies are also needed to determine whether
diOerences in the number of gonadotrophin ampoules required
significantly influence cost-eOectiveness.
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Characteristics of included studies [ordered by study ID]

 

Methods Generation of the allocation sequence: table of random numbers

Allocation concealment method: sealed envelopes 
Blinding method: not reported 
Power calculation: not reported 
Number and reasons for withdrawals: not reported 
Intention-to-treat analysis: no 
The author provided additional information about allocation concealment and generation of alloca-
tion sequence methods

Participants Source of participants: women undergoing IVF-embryo transfer treatment at the Assisted Conception
Unit, St. James' University Hospital, Leeds 
Inclusion criteria: age < 38 years, no more than 2 previous IVF attempts, normal semen analysis (WHO),
no ovarian surgery, no baseline ovarian cysts > 20 mm, a normal menstrual history, no major systemic
disease or uterine abnormality. 60 IVF participants were randomised to receive a short-acting GnRHa,
nafarelin (N = 20) or buserelin (N = 20), or to receive a depot formulation, leuprorelin (N = 20) 
Exclusion criteria: not mentioned 
Age (mean (SD)): buserelin group: 30.9, nafarelin group: 32.4, leuprolide group: 30.8

Interventions Treatment: leuprorelin acetate depot; route of administration SC; dosage: 3.75 mg 
Control (1): buserelin acetate; route of administration SC; dosage: 0.5 mg daily 
Control (2): nafarelin; route of administration intranasal spray; dosage: 200 mg 3 times/day 
Co-intervention: FSHhp

Outcomes Primary outcome: clinical pregnancy rate per woman (clinical pregnancy was confirmed by transvagi-
nal ultrasound scan at 6 to 7 weeks gestation)

Secondary outcomes: number of oocytes retrieved per woman; miscarriage rate per pregnancy; num-
ber of gonadotropin (FSH) units employed per cycle; and number of days of gonadotrophin treatment
per cycle

Notes Setting of the study: Leeds, United Kingdom 
Statistical tests: all data were expressed as mean ± SEM, and analysed using SPSS version 7.0. 1-way
analysis of variance (ANOVA), or multiple ANOVA (MANOVA) were used to assess results; statistical sig-
nificance was defined as P < 0.05 for all tests 
Source of funding: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random numbers table

Dada 1999 
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Allocation concealment
(selection bias)

Low risk Sealed envelopes

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Number and reasons for withdrawals not reported

Selective reporting (re-
porting bias)

Unclear risk Did not report live births/ongoing pregnancy or OHSS

Other bias Low risk No other source of potential bias identified

Dada 1999  (Continued)

 
 

Methods Generation of the allocation sequence: not reported

Allocation concealment method: sealed envelopes; the contents of the envelopes were only known to
medical staO who were not involved with the trial 
Blinding method: not reported 
Power calculation: a sample size of 66 participants in each group would have a 90% power and a signif-
icance level of 0.05 to detect a difference of 2.3 (SD 6.5) in the mean number of oocytes 
Number and reasons for withdrawals: no withdrawals 
Ineffective intervention: no ovum retrieval (N = 2) and no embryo transfer (N = 1) in each group 
Intention-to-treat analysis: yes

Participants Source of participants: women undergoing COH for IVF or ICSI treatment at the Tecnobios Procre-
azione, Reproductive Medicine Unit, University of Bologna 
Inclusion criteria: age between 25 and 38 years with infertility caused by tubal, idiopathic or male fac-
tors 
Exclusion criteria: active endometriosis or only 1 ovary, or follicle-stimulating hormone (FSH) concen-
trations > 15 IU/l on day 3 of the menstrual cycle, or women with a previous COH requiring high doses
of gonadotrophins in a long GnRH agonist protocol or, conversely, a known history of risk of severe hy-
perstimulation 
132 women were randomised to receive a long-acting GnRHa, triptorelin depot (Group 1, N = 66) or to
receive a short-acting GnRHa, triptorelin daily (Group 2, N = 66) 
Age (mean ± SD): Group 1: 33 ± 3.6; Group 2: 33.8 ± 3.1

Interventions Treatment: triptorelin depot; route of administration IM; dosage: 3.75 mg 
Control: triptorelin daily; route of administration SC; dosage: 100 mg and reduced to 50 mg daily at the
onset of the stimulation 
Co-intervention 1: FSHhp; co-intervention 2: ICSI

Outcomes Primary outcome: clinical pregnancy rate per woman (clinical pregnancy was defined as the presence
of 1 or more gestational sacs detected on ultrasound scan performed at least 4 weeks after embryo
transfer)

Secondary outcomes: number of oocytes retrieved per woman; miscarriage rate per pregnancy; num-
ber of gonadotrophin (FSH) units employed per cycle; and number of days of gonadotrophin treatment
per cycle

Notes Setting of the study: Bologna, Italy 
Statistical tests: analyses were performed with an SPSS program on an intention-to-treat basis and in-
cluded all randomised women who received HCG. Descriptive statistics were performed for each vari-

Dal Prato 2001 
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able, quantitative results were presented by using mean and standard deviations, qualitative results
were summarised by using distribution of frequencies. Before comparing the 2 groups, each variable
was tested in order to check the normality distribution using Kolmogorov-Smirnov test, comparisons
of means was performed using a 2-sample unpaired t-test or Mann-Whitney test. Proportions for the 2

groups were compared using Chi 2 test and Fisher's exact test. P < 0.05 was considered significant. The
95% confidence interval (CI) around the point estimates of the effect of treatment was calculated for all
the primary and secondary endpoints. 
Source of funding: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not reported

Allocation concealment
(selection bias)

Low risk Sealed envelopes; the contents of the envelopes were only known to medical
staO who had no involvement with the trial

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised women included in analysis 
Ineffective intervention: no ovum retrieval (N = 2) and no embryo transfer (N =
1) in each group

Selective reporting (re-
porting bias)

Unclear risk Did not report live births/ongoing pregnancy or OHSS

Other bias Low risk No other source of potential bias identified

Dal Prato 2001  (Continued)

 
 

Methods Generation of the allocation sequence: not reported

Allocation concealment method: not reported 
Blinding method: not reported 
Power calculation: not reported 
Number and reasons for withdrawals: 67 couples did not undergo a second treatment cycle either be-
cause they became pregnant during the first cycle or because they elected not to return for further
treatment. The number of cancelled cycles because of poor ovarian response was 14 in the buserelin
group and 12 in the long-acting D-triptorelin group. 
Intention-to-treat analysis: no

Participants Source of participants: 100 couples underwent 133 cycles of treatment with 100 first cycles and 33 sec-
ond cycles 
Free University of Brussels, Belgium 
Inclusion criteria: not mentioned 
Exclusion criteria: women aged > or = 38 years, oocyte donors and cycles requiring micromanipulation
were excluded from this study 
4 groups for 2 cycles of treatment: group A, buserelin acetate and long-acting D-triptorelin; group B,
long-acting D-triptorelin and buserelin acetate both with the agonists started during the luteal phase;
group C, buserelin acetate and long-acting D-triptorelin; and group D, long-acting D-triptorelin and
buserelin acetate both with the agonists started on the first day of menstruation 
Age (mean ± SD): mean age of the women was similar among the different groups (32.8 ± 0.7 years), as
was the mean duration of infertility (4.8 ± 0.9 years)

Devreker 1996 
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Interventions Treatment: D-triptorelin depot; route of administration IM; dosage: 3.75 mg 
Control: buserelin acetate; route of administration intranasal spray; dosage: 300 mg 3 times a day 
Co-intervention: HMG

Outcomes Primary outcome: not reported (reported pregnancy rate per cycle, more than 1 cycle per woman)

Secondary outcomes: miscarriage rate per pregnancy; number of gonadotrophin (FSH) units employed
per cycle; and number of days of gonadotrophin treatment per cycle

Notes Setting of the study: Brussels, Belgium 
Statistical tests: data are given as means ± SEM; statistical evaluation was performed using analysis of

variance, Chi 2 test, or by Fischer's exact test when necessary 
Source of funding: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not reported

Allocation concealment
(selection bias)

Unclear risk Method not reported

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Number and reasons for withdrawals not reported

Selective reporting (re-
porting bias)

High risk Did not report live births/ongoing pregnancy, clinical pregnancy or OHSS

Other bias Low risk No other source of potential bias identified

Devreker 1996  (Continued)

 
 

Methods Generation of the allocation sequence: not reported

Allocation concealment method: not reported 
Blinding method: not reported 
Power calculation: not reported 
Number and reasons for withdrawals: not reported 
Intention-to-treat analysis: no

Participants Source of participants: women undergoing IVF treatment at the IVF Unit, Chaim Sheba Medical Center,
Tel Hashomer, Israel 
Inclusion criteria: women with regular ovulatory cycles (25 to 35 days duration), tubal factor or unex-
plained infertility 
Exclusion criteria: not reported 
74 women were randomly allocated to induction of ovulation without GnRHa (N = 26), the data for this
group were excluded for being out of protocol, or to receive a short-acting GnRHa, buserelin daily (N =
24), or to receive a long-acting GnRHa, triptorelin depot (N = 24) 
Buserelin group: age (years) 30.2 ± 0.9; weight (kg): 59.5 ± 1.2; body mass index: 21.9 ± 0.8 

Dor 2000 
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Triptorelin depot group: age (years) 29.5 ± 0.6; weight (kg): 61.9 ± 1.9; body mass index: 22.7 ± 0.7

Interventions Treatment: triptorelin depot; route of administration IM; dosage: 3.2 mg 
Control: buserelin daily; route of administration intranasally; dosage: 600 mg/day 
Co-intervention: HMG

Outcomes Primary outcome: live birth rate; clinical pregnancy rate per woman (not defined)

Secondary outcomes: number of oocytes retrieved per woman; number of gonadotropin (FSH) units
employed per cycle; and number of days of gonadotrophin treatment per cycle

Notes Setting of the study: Tel Hashomer, Israel 
Statistical tests: results are reported as means ± SEM. Differences between the treatment groups were
assessed by Student's t-test or by Kruskal-Wallis one-way analysis of variance (ANOVA) on ranks and
pair-wise multiple comparison procedures (Dunn's method). Differences assigned a P value of < 0.05
were regarded as statistically significant.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not reported

Allocation concealment
(selection bias)

Unclear risk Method not reported

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Number and reasons for withdrawals not reported

Selective reporting (re-
porting bias)

Unclear risk Did not report ongoing pregnancy or OHSS

Other bias Low risk No other source of potential bias identified

Dor 2000  (Continued)

 
 

Methods Generation of the allocation sequence: unclear

Allocation concealment method: unclear 
Blinding method: not reported 
Power calculation: not reported 
Number and reasons for withdrawals: 2 women, in the group of short-acting GnRHa had cancelled cy-
cles due to poor response 
Intention-to-treat analysis: yes

Participants The women were divided into 2 groups: Group A (50 women) daily dose of leuprorelin; Group B (50
women) depot dose of leuprorelin

Interventions Treatment: Group A: dose of 0.5 mg/d of leuprorelin SC; Group B: dose of 3.75 mg depot

Outcomes Primary outcome: clinical pregnancy rate per woman (not defined)

Ferrari 2004 
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Secondary outcomes: number of oocytes retrieved per woman; number of gonadotropin (FSH) units
employed per cycle; and number of days of gonadotrophin treatment per cycle

Notes Setting of the study: Parma, Italy 

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not reported

Allocation concealment
(selection bias)

Unclear risk Method not reported

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised women included in analysis

Selective reporting (re-
porting bias)

Unclear risk Did not report live births/ongoing pregnancy or OHSS

Other bias Low risk No other source of potential bias identified

Ferrari 2004  (Continued)

 
 

Methods Allocation concealment method: not reported 
Generation of the allocation sequence: not reported 
Blinding method: not reported 
Power calculation: not reported 
Number and reasons for withdrawals: not reported 
Intention-to-treat analysis: no

Participants Source of participants: the women entering conception treatment for the first time and aged < or = 37
years, were selected for this study between September 1991 and July 1992, at the Reproductive Medi-
cine Unit, Villa Regina, Bologna 
Inclusion criteria: duration of infertility > or = 3 years, aged < or = 37 years, presence of tubal factor, on-
ly women with normal ovulatory cycles and normal endometrial morphology 
Exclusion criteria: not mentioned 
3 different long down regulation protocols for induction of multiple follicular growth in medically as-
sisted conception cycles. In protocol A (30) participants were injected with buserelin twice a day for 15
days prior to ovarian stimulation until HCG administration. In protocol B (30) participants were inject-
ed with a single dose of long acting triptorelin (3.75 mg) 15 days before the ovarian stimulation onset.
In protocol C (30) participants received a long-acting form of triptorelin 4 weeks before ovarian stimu-
lation, followed by daily administration of triptorelin from the first day of gonadotrophin treatment un-
til HCG injection. Data for group C were excluded because they were out of the protocol. 
Age (mean ± SD): buserelin group: 31.3 ± 3.6, triptorelin depot group 32.03 ± 4

Interventions Treatment: triptorelin depot; route of administration IM; dosage: 3.75 mg 
Control: buserelin acetate; route of administration SC; dosage: 0.5 mg twice day 
Co-intervention: HMG, FSHhp

Gianaroli 1994 
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Outcomes Primary outcome: live birth rate per woman; clinical pregnancy rate per woman (confirmed by ultra-
sound); ovarian hyperstimulation syndrome (OHSS) rate per woman

Secondary outcomes: number of oocytes retrieved per woman; miscarriage rate per pregnancy; multi-
ple pregnancy rate per pregnancy; number of gonadotropin (FSH) units employed per cycle; and num-
ber of days of gonadotrophin treatment per cycle

Notes Setting of the study: Bologna, Italy 
Statistical tests: data are given as means ± SD; statistical analyses were performed using Student's t-

test or Chi2 
Source of funding: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not reported

Allocation concealment
(selection bias)

Unclear risk Method not reported

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Number and reasons for withdrawal not reported

Selective reporting (re-
porting bias)

Low risk All primary outcomes reported

Other bias Low risk No other source of potential bias identified

Gianaroli 1994  (Continued)

 
 

Methods Generation of the allocation sequence: computer-generated randomisation code blind to the clinicians

Allocation concealment method: pharmacy-controlled 
Blinding method: not reported 
Power calculation: not reported 
Number and reasons for withdrawals: Group A: 2 participants; 1 became ill and another pregnant 
Group A: 18% of the cycles stopped during induction and Group C: 22%, the main reason for stopped
cycles was poor response 
Intention-to-treat analysis: yes

Participants Source of participants: all the women undergoing IVF for the first time during 1992 gave their written in-
formed consent and participated in the study, at the Human Assisted Reproduction Unit, Rotuda Hospi-
tal, Dublin 
Inclusion criteria: not mentioned 
Exclusion criteria: not mentioned 
100 IVF participants were randomised: Group A (N = 50): received long-acting GnRHa, triptorelin; Group
B (N = 50): no agonist and clomiphene citrate (these data were excluded for being out of protocol); and
Group C (N = 50): received short-acting GnRHa, buserelin acetate 
Triptorelin group: age (mean ± SD): 33.800 ± 4.106; duration of infertility: 5.017 ± 2.643; tubal factors: 19
(38%); male factors: 8 (16%); endometriosis: 8 (16%); unexplained/other: 15 (30%) 

Harrison 1994 
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Buserelin group: age (mean ± SD): 34.180 ± 3.121; duration of infertility: 5.330 ± 2.924; tubal factors: 18
(36%); male factors: 6 (12%); endometriosis: 6 (12%); unexplained/other: 20 (40%)

Interventions Treatment: triptorelin long-acting; route of administration IM; dosage: 3 mg 
Control: buserelin acetate; route of administration intranasally; dosage: 150 IU 4x/day 
Co-intervention: HMG

Outcomes Primary outcome: live birth rate per woman; clinical pregnancy rate per woman (ultrasonographically
confirmed) 
Secondary outcomes: number of oocytes retrieved per woman; miscarriage rate per pregnancy; multi-
ple pregnancy rate per pregnancy; number of gonadotrophin (FSH) units employed per cycle; and num-
ber of days of gonadotrophin treatment per cycle

Notes Setting of the study: Dublin, Ireland 
Statistical tests: statistical analysis was carried out initially using one-way analysis of variance (ANO-
VA). The P values were then used as guidelines to indicate the factors that needed to be explored more
in depth. Although in several of these analyses other tests would have been more appropriate, the lack
of significance of the F-test implied that other tests would be non-significant as well. All P values < 0.1
were checked appropriately in greater depth. 
Source of funding: Pharmaceutical (Ipsen Biotech)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated list

Allocation concealment
(selection bias)

Low risk Pharmacy-controlled

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised women included in analysis

Selective reporting (re-
porting bias)

Unclear risk Did not report OHSS

Other bias High risk Sponsored by pharmaceutical industry

Harrison 1994  (Continued)

 
 

Methods Generation of the allocation sequence: unclear

Allocation concealment method: unclear 
Blinding method: not reported 
Power calculation: not reported 
Number and reasons for withdrawals: reported 
Intention-to-treat analysis: yes

Participants The women were divided into 5 groups: (1) cetrorelix 0.25 mg/day (N = 86); (2) cetrorelix 0.2 mg/day
(N = 28); (3) cetrorelix 0.15 mg/day (N = 30); (4) LA 0.5 mg/day (N = 58); (5) LA depot 1.88 mg (N = 49).
Cetrorelix was administered from menstrual day 8 until the day of human chorionic gonadotropin

Hsieh 2008 
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(hCG) administration. Single-dose LA depot (1.88 mg, single subcutaneous dosage; Takeda Chemical
Industries Ltd, Japan) or daily LA (0.5 mg/day subcutaneously; Abbott Laboratories, Chicago, IL, USA)
were administered on days 21 to 23 of the previous menstrual cycle.

The main inclusion criteria were: age at least 18 years but not older than 39 years; and body weight of
40 to 70 kg. Approval from the institutional review board was obtained for the analysis of this series.

Only treatment group 4 and 5 that used GnRH analogues were analysed

Interventions Treatment: leuprolide acetate depot; route of administration IM; dosage: 1.88 mg

Control: leuprolide acetate; route of administration SC; dosage: 0.5 mg daily

Outcomes Primary outcome: ovarian hyperstimulation syndrome (OHSS) rate per woman

Secondary outcomes: number of oocytes retrieved per woman; miscarriage rate per pregnancy; and
number of gonadotropin (FSH) units employed per cycle

Notes Setting of the study: Changhua, Taiwan 
Statistical tests: the SAS system version 8.1 (SAS Institute Inc., Cary, NC, USA) with ANOVA test were
used for statistical analysis; P < 0.05 was considered statistically significant 
Source of funding: not mentioned

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not reported

Allocation concealment
(selection bias)

Unclear risk Method not reported

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised women included in analysis

Selective reporting (re-
porting bias)

Unclear risk Did not report live births/ongoing pregnancy or clinical pregnancy

Other bias Low risk No other source of potential bias identified

Hsieh 2008  (Continued)

 
 

Methods Generation the allocation sequence: a staO nurse randomised participants at initiation of stimulation
using a computer-generated list

Allocation concealment method: not reported 
Blind method: not reported 
Number and reasons of withdrawals: no withdrawals

Intention-to-treat analysis: yes

Isikoglu 2007 
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Participants The 103 women were divided in 2 groups: Group I, N = 52 (daily dose) and Group II, N = 51 (depot dose).
Women with decreased ovarian reserve (with 6 antral follicles on baseline ultrasound on day 3 of an
non-stimulated cycle) were not included in the study as the microdose flare protocol was the treatment
of choice for these women at the clinic.

Interventions Group 1 (52) participants were instructed to administer 0.5 mg/day of LA by subcutaneous (SC) in-
jections (Lucrin daily Abbott, Turkey) starting from day 16 of OCP. On day 3 of the following cycle, the
dosage was reduced to 0.25 mg/day and continued until the day of human chorionic gonadotrophin
(hCG) administration. Group 2 (51) participants were instructed to administer a single 1.88 mg dose of
LA (Lucrin depot Abbott, Turkey) injection on day 16 of OCP

Co-intervention: all women from both groups were instructed to take oral contraceptive pills (OCPs)
(Gineraw Schering, Germany) once daily for 21 days. The initial FSHr (recombinant follicle-stimulating
hormone) dose was 150 IU/day for high responders, 225 to 300 IU/day for intermediate responders and
450 IU/day for low responders.

Outcomes Primary outcome: ongoing pregnancy rate per woman; clinical pregnancy rate per woman (clinical
pregnancy was confirmed with the detection of fetal cardiac activity by ultrasound 4 weeks after the
embryo transfer); ovarian hyperstimulation syndrome (OHSS) rate per woman

Secondary outcomes: number of oocytes retrieved per woman; miscarriage rate per pregnancy; num-
ber of gonadotropin (FSH) units employed per cycle; and number of days of gonadotrophin treatment
per cycle

Notes Setting of the study: Antalya, Turkey

Statistical tests: Student’s t-test, Chi2 test and Mann–Whitney U-test were used as appropriate; alpha
was considered significant when ≤ 0.05 
Source of funding: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated list

Allocation concealment
(selection bias)

Unclear risk Method not reported

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised women analysed

Selective reporting (re-
porting bias)

Unclear risk Did not report live birth rate

Other bias Low risk No other source of potential bias identified

Isikoglu 2007  (Continued)

 
 

Methods Generation the allocation sequence: not reported

Librati 1996 
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Allocation concealment method: not reported 
Blinding method: not reported 
Power calculation: not reported 
Number and reasons for withdrawals: withdrawals reported as exclusion criteria 
Intention-to-treat analysis: no

Participants Group A (Depot) leuprolide 3.75 mg SC administered on first day of menses: 85 participants, and Group
B (Daily) Decapeptyl 0.1 mg/day SC administered on first day of menses, and continued until the day of
human chorionic gonadotrophin (hCG) administration: 75 participants

Interventions Ovarian stimulation started 14 days after menses with hCG or FSH 4 ampoules (300 IU) during the first 2
days, 3 ampoules for the next 3 days, and adjusting the dose on the consecutive days

Outcomes Primary outcome: not reported (reported pregnancy rate per transfer)

Secondary outcomes: number of oocytes retrieved per woman; miscarriage rate per pregnancy; num-
ber of gonadotropin (FSH) units employed per cycle

Notes Setting of the study: Bordeaux, France 
Statistical tests: the Chi2 test and Fisher Student test were used to compare variables

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not reported

Allocation concealment
(selection bias)

Unclear risk Method not reported

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 180 women randomised, 20 of whom withdrew. The only reason given by the
author was that the participants did not obtain at least 1 embryo for transfer.
This is considered exclusion and not withdrawal.

Selective reporting (re-
porting bias)

Unclear risk Did not report live births/ongoing pregnancy or OHSS

Other bias High risk The author does not report means and standard deviations, nor the standard
errors. The author presents the results only in percentages, making it difficult
to know the exact number of occurrences.

Librati 1996  (Continued)

 
 

Methods Generation of the allocation sequence: not reported

Allocation concealment method: not reported 
Blinding method: not reported 
Power calculation: not reported 
Number and reasons for withdrawals: not reported 
Intention-to-treat analysis: no

Porcu 1994 
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Participants In group 1 (102 participants), depot IM injection of 3.75 mg Decapeptyl on day 21 of the cycle prior to
treatment. In group 2 (94 participants), daily SC 0.1 mg Decapeptyl starting from day 21 of the cycle pri-
or to treatment

Inclusion criteria: tubal infertility

Interventions Stimulation with human FSH (hFSH) started after the absence of ovarian activity had been confirmed
by US scanning and E2 level < 30 pg/ml (110 pmol/lL)

225 IU/day of hFSH/5 days then dose was adjusted according to response; hCG 10,000 IU was given
when at least 2 follicles with mean diameter ≥ 16 mm were detected

Outcomes Primary outcome: live birth rate per woman; clinical pregnancy rate per woman (not defined)

Secondary outcomes: miscarriage rate per pregnancy; multiple pregnancy rate per pregnancy

Notes Setting of the study: Bologna, Italy 
Statistical tests: the results are presented as mean ± SEM. Statistical analyses was performed using
Student's t test or the Chi2 test as appropriate. Analysis of variance for repeated measures was used to
analyse data of each participant under several conditions in the GnRH tests. 
Source of funding: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not reported

Allocation concealment
(selection bias)

Unclear risk Method not reported

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Not all randomised women included in analysis

Selective reporting (re-
porting bias)

Unclear risk Did not report OHSS

Other bias Low risk No other source of potential bias identified

Porcu 1994  (Continued)

 
 

Methods Generation the allocation sequence: not reported

Allocation concealment method: not reported 
Blinding method: not reported 
Power calculation: not reported 
Number and reasons for withdrawals: the number of cancelled cycles was 9 in the leuprorelin group
and 6 in the buserelin group, but the reasons for withdrawals were not reported 
Intention-to-treat analysis: no

Porcu 1995 
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Participants Source of participants: 117 participants undergoing IVF, with no severe male factor, were randomised
to 2 treatment groups Reproductive Medicine Unit, University of Bologna, Italy 
Inclusion criteria: not mentioned 
Exclusion criteria: no severe male factor 
2 groups: group 1 leuprorelin depot (60 participants, 65 cycles); group 2, buserelin daily administration
(57 participants, 64 cycles) 
Group 1: leuprorelin depot: age (mean (SD)): 34.1 ± 4.2; infertility years: 6.7 ± 0.5 
Group 2: buserelin daily administration: age (mean (SD)): 34.2 ± 3.8; infertility years: 6.7 ± 0.5

Interventions Treatment: leuprorelin depot; route of administration IM; dosage: 3.75 mg 
Control: buserelin acetate; route of administration SC; dosage: 0.3 mg twice daily 
Co-intervention: FSHhp

Outcomes Primary outcome: not reported (reported pregnancy rate per cycle, more than 1 cycle per woman)

Secondary outcomes: miscarriage rate per pregnancy; number of gonadotropin (FSH) units employed
per cycle; and number of days of gonadotrophin treatment per cycle

Notes Setting of the study: Bologna, Italy 
Statistical tests: the results are presented as mean and SE of the mean. Statistical analyses were car-
ried out using Student's t test or the Chi2 test as appropriate. Analysis of variance (ANOVA) for repeated
measures was used to analyse the data for each participant under several conditions in the GnRH tests. 
Source of funding: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not reported

Allocation concealment
(selection bias)

Unclear risk Method not reported

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Not all randomised women included in analysis

Selective reporting (re-
porting bias)

High risk Did not report live births/ongoing pregnancy, clinical pregnancy or OHSS

Other bias Low risk No other source of potential bias identified

Porcu 1995  (Continued)

 
 

Methods Generation the allocation sequence: computer-generated list (allocation sequence in 9 permutated
blocks of 20 participants)

Allocation concealment method: opaque sealed envelopes with printed serial numbers from 1 to 182,
contained the name of either group, according to the randomisation list. Envelopes were opened se-
quentially, by a nurse blinded to the participant identity, to assign the eligible women to 1 of the 2
study groups during their mid-luteal phase visit. Participants were kept blinded to the study drug and
were instructed on how to prepare and administer the drug. 

Safdarian 2007 
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Number and reasons for withdrawals: 2 women withdrew from the protocol after administration of Gn-
RHa and before starting gonadotropin stimulation: 1 in Group I for personal reasons and 1 in Group II
for noncompliance to the study protocol 
Intention-to-treat analysis: yes

Participants The 182 women were divided into 2 groups: Group I (N = 91) triptorelin depot, Group II (N = 91) busere-
lin daily. The depot group used half dose of GnRH. Both groups used saline injections to maintain the
double-blind randomised clinical trial.

Interventions Treatment: triptorelin depot; route of administration IM; dosage: 1.88 mg 
Control: buserelin acetate; route of administration SC; dosage: 0.5 mg daily 
Co-intervention: hMG

All participants received oral contraceptive pills prior to the treatment

Outcomes Primary outcome: ongoing pregnancy rate per woman (defined as presence of fetal heartbeat at 12
weeks after oocyte retrieval); clinical pregnancy rate per woman (presence of 1 or more intrauterine
gestational sacs or fetal heartbeat on TVS performed at least 4 weeks after embryo transfer); ovarian
hyperstimulation syndrome (OHSS) rate per woman

Secondary outcomes: number of oocytes retrieved per woman; miscarriage rate per pregnancy; multi-
ple pregnancy rate per pregnancy; number of gonadotropin (FSH) units employed per cycle; and num-
ber of days of gonadotrophin treatment per cycle

Notes Setting of the study: Tehran, Iran

Statistical tests: the Statistical Package for the Social Sciences 15.0 software was used to analyse data
of all randomised women who received COS. Independent samples t-test was used for continuous re-
sponse measures in both groups. Dichotomous variables were analysed by Chi2 test, Fisher’s exact test,
or Mann–Whitney test as appropriate. 
Source of funding: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated list

Allocation concealment
(selection bias)

Low risk Opaque sealed envelopes with serial numbers printed on

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Participants were kept blinded to the study drug and were instructed on how
to prepare and administer the drug Assessor blinding not reported but unlikely
to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised women included in analysis

Selective reporting (re-
porting bias)

Unclear risk Did not report OHSS

Other bias Low risk No other source of potential bias identified

Safdarian 2007  (Continued)
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Methods Generation of the allocation sequence: not reported

Allocation concealment method: sealed envelopes 
Blinding method: not reported 
Power calculation: not reported 
Number and reasons of withdrawals: reported 
Intention-to-treat analysis: yes

Participants Source of participants: women undergoing IVF at the Department of Obstetrics and Gynecology, Uni-
versity of Oulu, Helsinki 
Inclusion criteria: not reported 
Exclusion criteria: not reported 
100 women were randomised to receive a long-acting GnRHa, goserelin group (N = 49), or to receive a
short-acting GnRHa, buserelin acetate group (N = 51) 
Goserelin group: age (range): 26 to 42 years; age (mean ± SD): 33.6 ± 4.0; tubal factors: 19; male fac-
tors:11; endometriosis: 12; unexplained: 6; other: 1 
Buserelin acetate group: age (range): 25 to 41; age (mean ± SD): 33.6 ± 3.8; tubal factors: 21; male fac-
tors: 13; endometriosis: 7; unexplained: 8; other: 12

Interventions Treatment: goserelin; route of administration SC; dosage: 3.6 mg 
Control: buserelin acetate; route of administration intranasally; dosage: 200 mg 6x/day 
Co-intervention: HMG

Outcomes Primary outcome: live birth rate per woman; clinical pregnancy rate per woman (not defined); ovarian
hyperstimulation syndrome (OHSS) rate per woman

Secondary outcomes: number of oocytes retrieved per woman; miscarriage rate per pregnancy; pa-
tient convenience; number of gonadotropin (FSH) units employed per cycle; and number of days of go-
nadotrophin treatment per cycle

Side effects: the author used a questionnaire with a subjective estimation scale of the intensity of dif-
ferent side effects (using a scale from 1 = absent to 5 = severe) which was filled in weekly by the women.
The side effects analysed were: tiredness, depression irritability, headache, nausea, swelling and ab-
dominal pain. The questionnaire was explained in detail to the participants before treatment was start-
ed. The last form was completed 3 weeks after oocyte retrieval.

Notes Setting of the study: Helsinki, Finland 
Statistical tests: the results were analysed using the 2-tailed Student's t-test, Fischer's exact test or
ANOVA for repeated measurements 
Source of funding: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not stated

Allocation concealment
(selection bias)

Low risk Sealed envelopes

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised women included in analysis

Tapanainen 1993 
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Selective reporting (re-
porting bias)

Unclear risk Did not report live births

Other bias Low risk No other source of potential bias identified

Tapanainen 1993  (Continued)

 
 

Methods Generation of the allocation sequence: the women were randomly divided into 2 groups by using a ran-
dom number table

Allocation concealment method: not reported 
Blinding method: because of the different drug administration routes, they could not blind this study 
Power calculation: not reported

Number and reasons for withdrawals: reported 
Intention-to-treat analysis: yes

Participants Source of participants: women undergoing ICSI/IVF at Royan Institute for Reproductive Biomedicine,
ACECR, Tehran, Iran 
Inclusion criteria: not reported

Exclusion criteria: women over 35 years of age or with follicle-stimulating hormone (FSH) > 8 mIU/ml
were excluded because authors wanted to survey the efficacy of these 2 drugs in normo-responsive
women. Except for moderate to severe endometriosis, other causes of infertility were included in this
study. In all women, the serum FSH level was less than 8 mIU/ml on day 3 of the previous menstrual cy-
cle. Women with ovarian or pelvic surgery were also excluded. 
After randomisation, 62 women in group I (half-dose Diphereline) and 64 women in group II (daily in-
jection of Suprefact) were studied 
Diphereline group: age (mean ± SD): 27.9 ± 3.6; BMI: 24.7 ± 2.5; duration of infertility: 7.4 ± 4.01

Causes of infertility (%): male factor: 32 (51.61); PCOS: 7 (11.3); endometriosis: 4 (6.4); tubal factors: 9
(14.5); unexplained: 10 (16.1) 
Suprefact group: age (mean ± SD): 29.6 ± 3.5; BMI: 25.57 ± 3.1; duration of infertility: 8.6 ± 3.62

Causes of infertility (%): male factor: 35 (54.68); PCOS: 5 (7.8); endometriosis: 7 (10.9); tubal factors: 6
(9.5); unexplained: 11 (17.2)

Interventions Treatment: Diphereline (triptorelin) depot; route of administration IM; dosage: 1.85 mg 
Control: Suprefact (buserelin acetate); route of administration SC; dosage: 0.5 mg daily, reduced to
0.25 mg after menstrual period 
Co-intervention: hMG

All participants received oral contraceptive pills prior the treatment

Outcomes Primary outcome: clinical pregnancy rate per woman (4 to 5 weeks after embryo transfer, pregnancy
results were assessed with TVS);

ovarian hyperstimulation syndrome (OHSS) rate per woman

Secondary outcomes: number of oocytes retrieved per woman; miscarriage rate per pregnancy; multi-
ple pregnancy rate per pregnancy; number of gonadotropin (FSH) units employed per cycle; and num-
ber of days of gonadotrophin treatment per cycle

Notes Setting of the study: Tehran, Iran

Statistical tests: the Statistical Package for the Social Sciences version 15 software was used to analyse
the data. A level of 0.05 was considered significant. Independent samples t-test was used for continu-
ous response measures in both groups’ variables. Prevalence differences were analysed by t-test, Chi2
test and Fisher’s exact test 
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Source of funding: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random number table

Allocation concealment
(selection bias)

Unclear risk Method not stated

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised women included in analysis

Selective reporting (re-
porting bias)

Unclear risk Did not report live births/ongoing pregnancy

Other bias Unclear risk Baseline inequality for participant age; the difference in mean age between
the 2 groups was statistically significant (P = 0.01)

Tehraninejad 2010  (Continued)

 
 

Methods Generation of the allocation sequence: not reported

Allocation concealment method: not reported 
Blinding method: not reported 
Power calculation: not reported 
Number and reasons for withdrawals: 2 women (2/100 women withdrew), in the group of short-acting
GnRHa had cancelled cycles due to poor response 
Intention-to-treat analysis: yes

Participants Source of participants: women undergoing IVF at In Vitro Fertilization Unit, China Medical College Hos-
pital, Taichung 
Inclusion criteria: not reported 
Exclusion criteria: not reported 
100 women were randomised to receive a short-acting GnRHa, leuprolide acetate (Group 1, N = 52) or
to receive a long-acting GnRHa, leuprolide acetate depot (Group 2, N = 48) 
Group 1: leuprolide acetate daily: 
Age (range): 25 to 35 
Age (mean ± SD): 32.1 ± 0.9 
Reasons for subfertility (N (%)): tubal factors 34 (70.8), male factors 4 (8.3), endometriosis 6 (12.5), un-
explained 3 (6.3), other 1 (2.1) 
Group 2: leuprolide acetate depot: 
Age (range): 22 to 43 
Age (mean ± SD): 31.8 ± 0.8 
Reasons for infertility (N (%)): tubal factors 36 (69.2), male factors 4 (7.7), endometriosis 7 (13.5), unex-
plained: 4 (7.7), other 1 (1.9)

Interventions Treatment: leuprolide acetate depot; route of administration SC; dosage: 1.88 mg (half dose) 
Control: leuprolide acetate daily; route of administration SC; dosage: 0.5 mg/day 
Co-intervention: HMG

Tsai 1995 
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Outcomes Primary outcome: clinical pregnancy rate per woman (clinical pregnancy was defined as the elevation
of serum β-HCG concentration 12 days after transfer and the later visualisation of gestational sacs by
ultrasound)

Secondary outcomes: number of oocytes retrieved per woman; number of gonadotropin (FSH) units
employed per cycle; and number of days of gonadotrophin treatment per cycle

Notes Setting of the study: Taichung, Taiwan, Republic of China 
Statistical tests: statistical comparisons were performed by Student's t-test, as appropriate. A proba-
bility level of 0.05 was used to indicate statistical significance. 
Source of funding: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method not stated

Allocation concealment
(selection bias)

Unclear risk Method not stated

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Blinding not reported but unlikely to influence primary review outcomes

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk All randomised women included in analysis

Selective reporting (re-
porting bias)

Unclear risk Did not report live births/ongoing pregnancy or OHSS

Other bias Low risk No other source of potential bias identified

Tsai 1995  (Continued)

ANOVA: analysis of variance
BMI: body mass index
COH: control ovarian hyperstimulation
d: day
FSH: follicle-stimulating hormone
FSHhp: follicle-stimulating hormone high purified
FSHr: recombinant follicle-stimulating hormone
GnRHa: gonadotrophin-releasing hormone agonist
HCG: human chorionic gonadotrophin
ICSI: intracytoplasmic sperm injection
IM: intramuscular
IU: international units
IVF: in vitro fertilisation
LA: leuprolide acetate
MANOVA: multivariate analysis of variance
OCP: oral contraceptive pill
OHSS: ovarian hyperstimulation syndrome
PCOS: polycystic ovarian syndrome
SC: subcutaneous
SD: standard deviation
SEM: standard error of the mean
TVS: transvaginal sonography
WHO: World Health Organization
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Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Devroey 1994 Not a randomised controlled trial

Dicker 1991 Compared 2 different long protocols for pituitary down regulation: depot agonist versus depot plus
daily agonist

Fábregues 1998 Compared 2 different protocols for pituitary down regulation: ultra-long protocol (4 months) ver-
sus long protocol

Geber 2002 Quasi-randomised controlled trial

Gonen 1991 Quasi-randomised controlled trial

Hazout 1993 Compared 2 different protocols for pituitary down regulation: short protocol (7 days starting on cy-
cle day 2) versus long protocol

Insler 1991 Not reported that it was a randomised controlled trial 
Compared treatment with GnRHa and without GnRHa

Lipitz 1989 Not reported that it was a randomised controlled trial

Lopes 1986 Compared a group with GnRHa and a group without GnRHa

Lorusso 2004 Not a randomised controlled trial

Meldrum 2006 Narrative review article

Oyesanya 1995 Not a randomised controlled trial

Parinaud 1992 Compared 2 short-acting (daily) GnRHa

Ron-El 1992 Not a randomised controlled trial 
Compared an ultrashort protocol (3 days) using GnRHa daily and depot GnRHa

Schmutzler 1988 Not reported that it was a randomised controlled trial

Sonntag 2005 Not a randomised controlled trial

Yang 1991 Compared a group with depot GnRHa to one without GnRHa

GnRHa: gonadotrophin-releasing hormone agonist
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Comparison 1.   GnRHa depot versus GnRHa daily injection

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Live birth/ongoing preg-
nancy rate per woman

7 873 Odds Ratio (M-H, Fixed, 95% CI) 0.95 [0.70, 1.31]

1.1 Triptorelin acetate 5 670 Odds Ratio (M-H, Fixed, 95% CI) 1.00 [0.70, 1.43]

1.2 Leuprolide acetate 1 103 Odds Ratio (M-H, Fixed, 95% CI) 0.93 [0.40, 2.20]

1.3 Goserelin 1 100 Odds Ratio (M-H, Fixed, 95% CI) 0.68 [0.24, 1.97]

2 Clinical pregnancy rate
per woman

11 1259 Odds Ratio (M-H, Fixed, 95% CI) 0.96 [0.75, 1.23]

2.1 Leuprolide acetate 4 363 Odds Ratio (M-H, Fixed, 95% CI) 0.96 [0.61, 1.52]

2.2 Triptorelin acetate 6 796 Odds Ratio (M-H, Fixed, 95% CI) 0.96 [0.71, 1.31]

2.3 Goserelin 1 100 Odds Ratio (M-H, Fixed, 95% CI) 0.94 [0.37, 2.39]

3 OHSS incidence rates 5 570 Odds Ratio (M-H, Fixed, 95% CI) 0.84 [0.29, 2.42]

3.1 Leuprolide acetate 1 107 Odds Ratio (M-H, Fixed, 95% CI) 0.94 [0.24, 3.72]

3.2 Triptorelin acetate 3 367 Odds Ratio (M-H, Fixed, 95% CI) 0.31 [0.01, 7.96]

3.3 Goserelin 1 96 Odds Ratio (M-H, Fixed, 95% CI) 1.04 [0.14, 7.73]

4 Number of oocytes re-
trieved

11 1142 Std. Mean Difference (IV, Fixed, 95%
CI)

0.11 [-0.00, 0.23]

4.1 Leuprolide acetate 5 468 Std. Mean Difference (IV, Fixed, 95%
CI)

0.13 [-0.06, 0.31]

4.2 Triptorelin acetate 5 578 Std. Mean Difference (IV, Fixed, 95%
CI)

0.11 [-0.06, 0.27]

4.3 Goserelin 1 96 Std. Mean Difference (IV, Fixed, 95%
CI)

0.08 [-0.32, 0.48]

5 Miscarriage rates 9 512 Odds Ratio (M-H, Fixed, 95% CI) 1.16 [0.70, 1.94]

5.1 Leuprolide acetate 2 141 Odds Ratio (M-H, Fixed, 95% CI) 1.13 [0.37, 3.43]

5.2 Triptorelin acetate 6 348 Odds Ratio (M-H, Fixed, 95% CI) 1.07 [0.58, 1.97]

5.3 Goserelin 1 23 Odds Ratio (M-H, Fixed, 95% CI) 2.86 [0.41, 20.14]

6 Multiple pregnancy rates 4   Odds Ratio (M-H, Fixed, 95% CI) Subtotals only

6.1 Leuprolide acetate 0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

6.2 Triptorelin acetate 4 132 Odds Ratio (M-H, Fixed, 95% CI) 1.10 [0.49, 2.46]

6.3 Goserelin 0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

Depot versus daily administration of gonadotrophin-releasing hormone agonist protocols for pituitary down regulation in assisted
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7 Number of gonadotropin
(FSH) units employed (strat-
ified by agonist)

11 1143 Std. Mean Difference (IV, Random,
95% CI)

0.26 [0.08, 0.43]

7.1 Leuprolide acetate 5 470 Std. Mean Difference (IV, Random,
95% CI)

0.27 [-0.13, 0.67]

7.2 Triptorelin acetate 5 577 Std. Mean Difference (IV, Random,
95% CI)

0.20 [0.04, 0.37]

7.3 Goserelin 1 96 Std. Mean Difference (IV, Random,
95% CI)

0.41 [0.01, 0.82]

8 Number of gonadotrophin
(FSH) units employed (strat-
ified by full/half dose)

11 1143 Std. Mean Difference (IV, Random,
95% CI)

0.26 [0.08, 0.43]

8.1 Half dose 5 616 Std. Mean Difference (IV, Random,
95% CI)

0.24 [-0.11, 0.60]

8.2 Full dose 6 527 Std. Mean Difference (IV, Random,
95% CI)

0.28 [0.11, 0.45]

9 Number of days of go-
nadotrophin treatment
(stratified by agonist)

10 1033 Mean Difference (IV, Fixed, 95% CI) 0.65 [0.46, 0.84]

9.1 Leuprolide acetate 4 361 Mean Difference (IV, Fixed, 95% CI) 0.72 [0.41, 1.04]

9.2 Triptorelin acetate 5 576 Mean Difference (IV, Fixed, 95% CI) 0.59 [0.34, 0.85]

9.3 Goserelin 1 96 Mean Difference (IV, Fixed, 95% CI) 0.70 [0.14, 1.26]

10 Number of days of go-
nadotrophin treatment
(stratified by full/half dose)

10 1033 Mean Difference (IV, Fixed, 95% CI) 0.65 [0.46, 0.84]

10.1 Half dose 4 507 Mean Difference (IV, Fixed, 95% CI) 0.64 [0.36, 0.92]

10.2 Full dose 6 526 Mean Difference (IV, Fixed, 95% CI) 0.66 [0.41, 0.92]

 
 

Analysis 1.1.   Comparison 1 GnRHa depot versus GnRHa daily
injection, Outcome 1 Live birth/ongoing pregnancy rate per woman.

Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.1.1 Triptorelin acetate  

Dal Prato 2001 21/66 20/66 17.31% 1.07[0.51,2.24]

Gianaroli 1994 6/30 7/30 7.11% 0.82[0.24,2.81]

Harrison 1994 11/50 14/50 13.86% 0.73[0.29,1.8]

Porcu 1994 16/102 14/94 15.6% 1.06[0.49,2.32]

Increased by daily 100.1 50.2 20.5 1 Increased by depot
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Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Safdarian 2007 26/91 24/91 21.77% 1.12[0.58,2.14]

Subtotal (95% CI) 339 331 75.65% 1[0.7,1.43]

Total events: 80 (Depot), 79 (Daily)  

Heterogeneity: Tau2=0; Chi2=0.75, df=4(P=0.95); I2=0%  

Test for overall effect: Z=0.02(P=0.98)  

   

1.1.2 Leuprolide acetate  

Isikoglu 2007 14/51 15/52 13.68% 0.93[0.4,2.2]

Subtotal (95% CI) 51 52 13.68% 0.93[0.4,2.2]

Total events: 14 (Depot), 15 (Daily)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.16(P=0.87)  

   

1.1.3 Goserelin  

Tapanainen 1993 7/49 10/51 10.67% 0.68[0.24,1.97]

Subtotal (95% CI) 49 51 10.67% 0.68[0.24,1.97]

Total events: 7 (Depot), 10 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.71(P=0.48)  

   

Total (95% CI) 439 434 100% 0.95[0.7,1.31]

Total events: 101 (Depot), 104 (Daily)  

Heterogeneity: Tau2=0; Chi2=1.19, df=6(P=0.98); I2=0%  

Test for overall effect: Z=0.29(P=0.77)  

Test for subgroup differences: Chi2=0.44, df=1 (P=0.8), I2=0%  

Increased by daily 100.1 50.2 20.5 1 Increased by depot

 
 

Analysis 1.2.   Comparison 1 GnRHa depot versus GnRHa daily
injection, Outcome 2 Clinical pregnancy rate per woman.

Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.2.1 Leuprolide acetate  

Dada 1999 8/20 17/40 5.18% 0.9[0.3,2.69]

Ferrari 2004 13/50 16/50 9.02% 0.75[0.31,1.78]

Isikoglu 2007 17/51 17/52 8.55% 1.03[0.45,2.34]

Tsai 1995 12/48 11/52 6.04% 1.24[0.49,3.16]

Subtotal (95% CI) 169 194 28.79% 0.96[0.61,1.52]

Total events: 50 (Depot), 61 (Daily)  

Heterogeneity: Tau2=0; Chi2=0.66, df=3(P=0.88); I2=0%  

Test for overall effect: Z=0.16(P=0.87)  

   

1.2.2 Triptorelin acetate  

Dal Prato 2001 24/66 22/66 10.67% 1.14[0.56,2.34]

Gianaroli 1994 6/30 9/30 5.49% 0.58[0.18,1.91]

Harrison 1994 14/50 17/50 9.33% 0.75[0.32,1.77]

Porcu 1994 23/102 20/94 12.29% 1.08[0.55,2.12]

Safdarian 2007 31/91 31/91 15.58% 1[0.54,1.85]

Tehraninejad 2010 21/62 22/64 10.91% 0.98[0.47,2.04]

Increased by daily 100.1 50.2 20.5 1 Increased by depot
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Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Subtotal (95% CI) 401 395 64.26% 0.96[0.71,1.31]

Total events: 119 (Depot), 121 (Daily)  

Heterogeneity: Tau2=0; Chi2=1.34, df=5(P=0.93); I2=0%  

Test for overall effect: Z=0.24(P=0.81)  

   

1.2.3 Goserelin  

Tapanainen 1993 11/49 12/51 6.95% 0.94[0.37,2.39]

Subtotal (95% CI) 49 51 6.95% 0.94[0.37,2.39]

Total events: 11 (Depot), 12 (Daily)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.13(P=0.9)  

   

Total (95% CI) 619 640 100% 0.96[0.75,1.23]

Total events: 180 (Depot), 194 (Daily)  

Heterogeneity: Tau2=0; Chi2=2, df=10(P=1); I2=0%  

Test for overall effect: Z=0.31(P=0.75)  

Test for subgroup differences: Chi2=0, df=1 (P=1), I2=0%  

Increased by daily 100.1 50.2 20.5 1 Increased by depot

 
 

Analysis 1.3.   Comparison 1 GnRHa depot versus GnRHa daily injection, Outcome 3 OHSS incidence rates.

Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.3.1 Leuprolide acetate  

Hsieh 2008 4/49 5/58 55.48% 0.94[0.24,3.72]

Subtotal (95% CI) 49 58 55.48% 0.94[0.24,3.72]

Total events: 4 (Depot), 5 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.08(P=0.93)  

   

1.3.2 Triptorelin acetate  

Gianaroli 1994 0/30 1/29 19.79% 0.31[0.01,7.96]

Safdarian 2007 0/91 0/91   Not estimable

Tehraninejad 2010 0/62 0/64   Not estimable

Subtotal (95% CI) 183 184 19.79% 0.31[0.01,7.96]

Total events: 0 (Depot), 1 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.71(P=0.48)  

   

1.3.3 Goserelin  

Tapanainen 1993 2/47 2/49 24.73% 1.04[0.14,7.73]

Subtotal (95% CI) 47 49 24.73% 1.04[0.14,7.73]

Total events: 2 (Depot), 2 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.04(P=0.97)  

   

Total (95% CI) 279 291 100% 0.84[0.29,2.42]

Total events: 6 (Depot), 8 (Daily)  

Heterogeneity: Tau2=0; Chi2=0.43, df=2(P=0.81); I2=0%  

Increased by daily 1000.01 100.1 1 Increased by depot
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Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=0.32(P=0.75)  

Test for subgroup differences: Chi2=0.43, df=1 (P=0.81), I2=0%  

Increased by daily 1000.01 100.1 1 Increased by depot

 
 

Analysis 1.4.   Comparison 1 GnRHa depot versus GnRHa daily injection, Outcome 4 Number of oocytes retrieved.

Study or subgroup Depot Daily Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.4.1 Leuprolide acetate  

Dada 1999 20 12 (7) 40 10.9 (7.5) 4.73% 0.15[-0.39,0.69]

Ferrari 2004 50 9.6 (5) 50 8.7 (4.1) 8.85% 0.18[-0.21,0.57]

Hsieh 2008 49 11.8 (5.1) 58 12.3 (4.5) 9.43% -0.1[-0.48,0.28]

Isikoglu 2007 51 22.2 (9.8) 52 19.2 (10.9) 9.06% 0.29[-0.1,0.68]

Tsai 1995 48 8.1 (4.3) 50 7.6 (3) 8.69% 0.13[-0.26,0.53]

Subtotal *** 218   250   40.76% 0.13[-0.06,0.31]

Heterogeneity: Tau2=0; Chi2=2.15, df=4(P=0.71); I2=0%  

Test for overall effect: Z=1.34(P=0.18)  

   

1.4.2 Triptorelin acetate  

Dal Prato 2001 64 16.5 (6.8) 64 14.4 (6) 11.23% 0.33[-0.02,0.67]

Gianaroli 1994 30 10.1 (5.4) 29 13.7 (6.7) 5.01% -0.58[-1.11,-0.06]

Harrison 1994 39 12 (9.7) 44 11.5 (7.4) 7.35% 0.06[-0.37,0.49]

Safdarian 2007 91 7.6 (3.8) 91 7.7 (3.6) 16.18% -0.02[-0.31,0.27]

Tehraninejad 2010 62 12.1 (6.3) 64 9.4 (6.4) 10.95% 0.42[0.07,0.77]

Subtotal *** 286   292   50.72% 0.11[-0.06,0.27]

Heterogeneity: Tau2=0; Chi2=11.98, df=4(P=0.02); I2=66.62%  

Test for overall effect: Z=1.29(P=0.2)  

   

1.4.3 Goserelin  

Tapanainen 1993 47 6.7 (5) 49 6.3 (4.9) 8.52% 0.08[-0.32,0.48]

Subtotal *** 47   49   8.52% 0.08[-0.32,0.48]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.39(P=0.69)  

   

Total *** 551   591   100% 0.11[-0,0.23]

Heterogeneity: Tau2=0; Chi2=14.18, df=10(P=0.17); I2=29.47%  

Test for overall effect: Z=1.89(P=0.06)  

Test for subgroup differences: Chi2=0.05, df=1 (P=0.98), I2=0%  

Increased by daily 21-2 -1 0 Increased by depot

 
 

Analysis 1.5.   Comparison 1 GnRHa depot versus GnRHa daily injection, Outcome 5 Miscarriage rates.

Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.5.1 Leuprolide acetate  

Hsieh 2008 4/49 5/58 15.58% 0.94[0.24,3.72]

Isikoglu 2007 3/17 2/17 6.1% 1.61[0.23,11.09]

Increased by daily 1000.01 100.1 1 Increased by depot
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Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Subtotal (95% CI) 66 75 21.69% 1.13[0.37,3.43]

Total events: 7 (Depot), 7 (Daily)  

Heterogeneity: Tau2=0; Chi2=0.19, df=1(P=0.66); I2=0%  

Test for overall effect: Z=0.21(P=0.83)  

   

1.5.2 Triptorelin acetate  

Dal Prato 2001 2/24 2/22 7.09% 0.91[0.12,7.07]

Gianaroli 1994 0/6 2/9 7.08% 0.23[0.01,5.73]

Harrison 1994 3/14 3/17 7.89% 1.27[0.21,7.58]

Porcu 1994 7/23 6/20 16.55% 1.02[0.28,3.77]

Safdarian 2007 11/84 9/86 28.64% 1.29[0.5,3.29]

Tehraninejad 2010 2/21 2/22 6.55% 1.05[0.13,8.24]

Subtotal (95% CI) 172 176 73.8% 1.07[0.58,1.97]

Total events: 25 (Depot), 24 (Daily)  

Heterogeneity: Tau2=0; Chi2=1.09, df=5(P=0.95); I2=0%  

Test for overall effect: Z=0.21(P=0.83)  

   

1.5.3 Goserelin  

Tapanainen 1993 4/11 2/12 4.51% 2.86[0.41,20.14]

Subtotal (95% CI) 11 12 4.51% 2.86[0.41,20.14]

Total events: 4 (Depot), 2 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.05(P=0.29)  

   

Total (95% CI) 249 263 100% 1.16[0.7,1.94]

Total events: 36 (Depot), 33 (Daily)  

Heterogeneity: Tau2=0; Chi2=2.14, df=8(P=0.98); I2=0%  

Test for overall effect: Z=0.57(P=0.57)  

Test for subgroup differences: Chi2=0.89, df=1 (P=0.64), I2=0%  

Increased by daily 1000.01 100.1 1 Increased by depot

 
 

Analysis 1.6.   Comparison 1 GnRHa depot versus GnRHa daily injection, Outcome 6 Multiple pregnancy rates.

Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.6.1 Leuprolide acetate  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Depot), 0 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

1.6.2 Triptorelin acetate  

Gianaroli 1994 1/6 3/9 17.81% 0.4[0.03,5.15]

Harrison 1994 5/14 5/17 25.86% 1.33[0.29,6.04]

Porcu 1994 6/23 6/20 42.25% 0.82[0.22,3.13]

Tehraninejad 2010 4/21 2/22 14.08% 2.35[0.38,14.47]

Subtotal (95% CI) 64 68 100% 1.1[0.49,2.46]

Total events: 16 (Depot), 16 (Daily)  

Heterogeneity: Tau2=0; Chi2=1.52, df=3(P=0.68); I2=0%  

Increased by daily 200.05 50.2 1 Increased by depot
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Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Z=0.22(P=0.83)  

   

1.6.3 Goserelin  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Depot), 0 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Increased by daily 200.05 50.2 1 Increased by depot

 
 

Analysis 1.7.   Comparison 1 GnRHa depot versus GnRHa daily injection, Outcome
7 Number of gonadotropin (FSH) units employed (stratified by agonist).

Study or subgroup Depot Daily Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.7.1 Leuprolide acetate  

Dada 1999 20 3202.5
(1275)

40 3195
(1507.5)

6.69% 0.01[-0.53,0.54]

Ferrari 2004 50 3000.2
(1073.8)

50 2714
(968.6)

9.23% 0.28[-0.12,0.67]

Hsieh 2008 49 2103.5
(486.4)

58 2184.5
(528.4)

9.5% -0.16[-0.54,0.22]

Isikoglu 2007 51 3925.9
(3132.9)

52 3448.7
(1733.4)

9.37% 0.19[-0.2,0.57]

Tsai 1995 48 2137.5
(112.5)

52 2010 (135) 8.75% 1.01[0.6,1.43]

Subtotal *** 218   252   43.54% 0.27[-0.13,0.67]

Heterogeneity: Tau2=0.16; Chi2=18.16, df=4(P=0); I2=77.97%  

Test for overall effect: Z=1.32(P=0.19)  

   

1.7.2 Triptorelin acetate  

Dal Prato 2001 64 3495
(1897.5)

64 3075 (1950) 10.24% 0.22[-0.13,0.56]

Gianaroli 1994 30 1327.5
(502.5)

30 1260
(476.3)

7.15% 0.14[-0.37,0.64]

Harrison 1994 39 2377.5
(690)

44 2040 (615) 8.35% 0.51[0.07,0.95]

Safdarian 2007 90 2677.5
(900)

90 2467.5
(862.5)

11.51% 0.24[-0.06,0.53]

Tehraninejad 2010 62 1929
(907.5)

64 1942.5
(637.5)

10.2% -0.02[-0.37,0.33]

Subtotal *** 285   292   47.44% 0.2[0.04,0.37]

Heterogeneity: Tau2=0; Chi2=3.58, df=4(P=0.47); I2=0%  

Test for overall effect: Z=2.45(P=0.01)  

   

1.7.3 Goserelin  

Tapanainen 1993 47 2092.5
(600)

49 1845 (585) 9.01% 0.41[0.01,0.82]

Subtotal *** 47   49   9.01% 0.41[0.01,0.82]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.01(P=0.04)  

   

Total *** 550   593   100% 0.26[0.08,0.43]

Heterogeneity: Tau2=0.05; Chi2=22.69, df=10(P=0.01); I2=55.93%  

Increased by daily 42-4 -2 0 Increased by depot
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Study or subgroup Depot Daily Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Test for overall effect: Z=2.78(P=0.01)  

Test for subgroup differences: Chi2=0.91, df=1 (P=0.63), I2=0%  

Increased by daily 42-4 -2 0 Increased by depot

 
 

Analysis 1.8.   Comparison 1 GnRHa depot versus GnRHa daily injection, Outcome
8 Number of gonadotrophin (FSH) units employed (stratified by full/half dose).

Study or subgroup Depot Daily Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

1.8.1 Half dose  

Hsieh 2008 49 2103.5
(486.4)

58 2184.5
(528.4)

9.5% -0.16[-0.54,0.22]

Isikoglu 2007 51 3925.9
(3132.9)

52 3448.7
(1733.4)

9.37% 0.19[-0.2,0.57]

Safdarian 2007 90 2677.5
(900)

90 2467.5
(862.5)

11.51% 0.24[-0.06,0.53]

Tehraninejad 2010 62 1929
(907.5)

64 1942.5
(637.5)

10.2% -0.02[-0.37,0.33]

Tsai 1995 48 2137.5
(112.5)

52 2010 (135) 8.75% 1.01[0.6,1.43]

Subtotal *** 300   316   49.33% 0.24[-0.11,0.6]

Heterogeneity: Tau2=0.13; Chi2=19.49, df=4(P=0); I2=79.47%  

Test for overall effect: Z=1.34(P=0.18)  

   

1.8.2 Full dose  

Dada 1999 20 3202.5
(1275)

40 3195
(1507.5)

6.69% 0.01[-0.53,0.54]

Dal Prato 2001 64 3495
(1897.5)

64 3075 (1950) 10.24% 0.22[-0.13,0.56]

Ferrari 2004 50 3000.2
(1073.8)

50 2714
(968.6)

9.23% 0.28[-0.12,0.67]

Gianaroli 1994 30 1327.5
(502.5)

30 1260
(476.3)

7.15% 0.14[-0.37,0.64]

Harrison 1994 39 2377.5
(690)

44 2040 (615) 8.35% 0.51[0.07,0.95]

Tapanainen 1993 47 2092.5
(600)

49 1845 (585) 9.01% 0.41[0.01,0.82]

Subtotal *** 250   277   50.67% 0.28[0.11,0.45]

Heterogeneity: Tau2=0; Chi2=2.96, df=5(P=0.71); I2=0%  

Test for overall effect: Z=3.17(P=0)  

   

Total *** 550   593   100% 0.26[0.08,0.43]

Heterogeneity: Tau2=0.05; Chi2=22.69, df=10(P=0.01); I2=55.93%  

Test for overall effect: Z=2.78(P=0.01)  

Test for subgroup differences: Chi2=0.03, df=1 (P=0.86), I2=0%  

Increased by daily 0.50.25-0.5 -0.25 0 Increased by depot
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Analysis 1.9.   Comparison 1 GnRHa depot versus GnRHa daily injection,
Outcome 9 Number of days of gonadotrophin treatment (stratified by agonist).

Study or subgroup Depot Daily Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.9.1 Leuprolide acetate  

Dada 1999 20 10 (2) 40 10 (1) 4.09% 0[-0.93,0.93]

Ferrari 2004 50 11.8 (1.7) 50 10.9 (1.5) 9.02% 0.88[0.25,1.51]

Isikoglu 2007 51 9.8 (1.4) 52 8.6 (1.4) 12.09% 1.2[0.66,1.74]

Tsai 1995 48 10.8 (1.6) 50 10.5 (1.4) 9.95% 0.3[-0.3,0.9]

Subtotal *** 169   192   35.16% 0.72[0.41,1.04]

Heterogeneity: Tau2=0; Chi2=7.49, df=3(P=0.06); I2=59.93%  

Test for overall effect: Z=4.47(P<0.0001)  

   

1.9.2 Triptorelin acetate  

Dal Prato 2001 64 11.8 (1.5) 64 11 (1.3) 14.95% 0.8[0.31,1.29]

Gianaroli 1994 30 10.7 (2) 29 10.9 (1.5) 4.36% -0.2[-1.1,0.7]

Harrison 1994 39 9.1 (1.3) 44 8.3 (1.3) 11.05% 0.84[0.27,1.41]

Safdarian 2007 90 11.2 (1.8) 90 10.6 (1.9) 11.77% 0.61[0.06,1.16]

Tehraninejad 2010 62 10.3 (2) 64 10 (0.9) 11.59% 0.37[-0.18,0.92]

Subtotal *** 285   291   53.74% 0.59[0.34,0.85]

Heterogeneity: Tau2=0; Chi2=5.04, df=4(P=0.28); I2=20.64%  

Test for overall effect: Z=4.53(P<0.0001)  

   

1.9.3 Goserelin  

Tapanainen 1993 47 11.6 (1.2) 49 10.9 (1.6) 11.11% 0.7[0.14,1.26]

Subtotal *** 47   49   11.11% 0.7[0.14,1.26]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.43(P=0.02)  

   

Total *** 501   532   100% 0.65[0.46,0.84]

Heterogeneity: Tau2=0; Chi2=12.96, df=9(P=0.16); I2=30.54%  

Test for overall effect: Z=6.78(P<0.0001)  

Test for subgroup differences: Chi2=0.43, df=1 (P=0.81), I2=0%  

Increased by daily 21-2 -1 0 Increased by depot

 
 

Analysis 1.10.   Comparison 1 GnRHa depot versus GnRHa daily injection, Outcome
10 Number of days of gonadotrophin treatment (stratified by full/half dose).

Study or subgroup Depot Daily Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.10.1 Half dose  

Isikoglu 2007 51 9.8 (1.4) 52 8.6 (1.4) 12.09% 1.2[0.66,1.74]

Safdarian 2007 90 11.2 (1.8) 90 10.6 (1.9) 11.77% 0.61[0.06,1.16]

Tehraninejad 2010 62 10.3 (2) 64 10 (0.9) 11.59% 0.37[-0.18,0.92]

Tsai 1995 48 10.8 (1.6) 50 10.5 (1.4) 9.95% 0.3[-0.3,0.9]

Subtotal *** 251   256   45.41% 0.64[0.36,0.92]

Heterogeneity: Tau2=0; Chi2=6.3, df=3(P=0.1); I2=52.37%  

Test for overall effect: Z=4.48(P<0.0001)  

   

1.10.2 Full dose  

Dada 1999 20 10 (2) 40 10 (1) 4.09% 0[-0.93,0.93]

Increased by daily 10.5-1 -0.5 0 Increased by depot
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Study or subgroup Depot Daily Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Dal Prato 2001 64 11.8 (1.5) 64 11 (1.3) 14.95% 0.8[0.31,1.29]

Ferrari 2004 50 11.8 (1.7) 50 10.9 (1.5) 9.02% 0.88[0.25,1.51]

Gianaroli 1994 30 10.7 (2) 29 10.9 (1.5) 4.36% -0.2[-1.1,0.7]

Harrison 1994 39 9.1 (1.3) 44 8.3 (1.3) 11.05% 0.84[0.27,1.41]

Tapanainen 1993 47 11.6 (1.2) 49 10.9 (1.6) 11.11% 0.7[0.14,1.26]

Subtotal *** 250   276   54.59% 0.66[0.41,0.92]

Heterogeneity: Tau2=0; Chi2=6.64, df=5(P=0.25); I2=24.74%  

Test for overall effect: Z=5.09(P<0.0001)  

   

Total *** 501   532   100% 0.65[0.46,0.84]

Heterogeneity: Tau2=0; Chi2=12.96, df=9(P=0.16); I2=30.54%  

Test for overall effect: Z=6.78(P<0.0001)  

Test for subgroup differences: Chi2=0.01, df=1 (P=0.9), I2=0%  

Increased by daily 10.5-1 -0.5 0 Increased by depot

 
 

Comparison 2.   GnRHa depot versus GnRHa daily injection: Subgroup analysis: clinical pregnancy rate by co-
intervention

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Clinical pregnancy rate per
woman with FSH hp

4 491 Odds Ratio (M-H, Fixed, 95% CI) 1.06 [0.72, 1.57]

1.1 Leuprolide acetate 2 163 Odds Ratio (M-H, Fixed, 95% CI) 0.98 [0.51, 1.89]

1.2 Triptorelin acetate 2 328 Odds Ratio (M-H, Fixed, 95% CI) 1.11 [0.68, 1.81]

1.3 Goserelin 0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Clinical pregnancy rate per
woman with HMG

5 608 Odds Ratio (M-H, Fixed, 95% CI) 0.97 [0.68, 1.37]

2.1 Leuprolide acetate 1 100 Odds Ratio (M-H, Fixed, 95% CI) 1.24 [0.49, 3.16]

2.2 Triptorelin acetate 3 408 Odds Ratio (M-H, Fixed, 95% CI) 0.93 [0.62, 1.40]

2.3 Goserelin 1 100 Odds Ratio (M-H, Fixed, 95% CI) 0.94 [0.37, 2.39]

3 Clinical pregnancy rate per
woman with HMG + FSH hp

1 60 Odds Ratio (M-H, Fixed, 95% CI) 0.58 [0.18, 1.91]

3.1 Leuprolide acetate 0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

3.2 Triptorelin acetate 1 60 Odds Ratio (M-H, Fixed, 95% CI) 0.58 [0.18, 1.91]

3.3 Goserelin 0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Clinical pregnancy rate per
woman with rFSH

1   Odds Ratio (M-H, Fixed, 95% CI) Totals not selected

4.1 Leuprolide acetate 1   Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.2 Triptorelin acetate 0   Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4.3 Goserelin 0   Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 2.1.   Comparison 2 GnRHa depot versus GnRHa daily injection: Subgroup analysis: clinical
pregnancy rate by co-intervention, Outcome 1 Clinical pregnancy rate per woman with FSH hp.

Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.1.1 Leuprolide acetate  

Dada 1999 8/20 17/40 14.12% 0.9[0.3,2.69]

Isikoglu 2007 17/51 17/52 23.31% 1.03[0.45,2.34]

Subtotal (95% CI) 71 92 37.43% 0.98[0.51,1.89]

Total events: 25 (Depot), 34 (Daily)  

Heterogeneity: Tau2=0; Chi2=0.04, df=1(P=0.85); I2=0%  

Test for overall effect: Z=0.06(P=0.96)  

   

2.1.2 Triptorelin acetate  

Dal Prato 2001 24/66 22/66 29.08% 1.14[0.56,2.34]

Porcu 1994 23/102 20/94 33.49% 1.08[0.55,2.12]

Subtotal (95% CI) 168 160 62.57% 1.11[0.68,1.81]

Total events: 47 (Depot), 42 (Daily)  

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.91); I2=0%  

Test for overall effect: Z=0.41(P=0.68)  

   

2.1.3 Goserelin  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Depot), 0 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total (95% CI) 239 252 100% 1.06[0.72,1.57]

Total events: 72 (Depot), 76 (Daily)  

Heterogeneity: Tau2=0; Chi2=0.13, df=3(P=0.99); I2=0%  

Test for overall effect: Z=0.29(P=0.77)  

Test for subgroup differences: Chi2=0.08, df=1 (P=0.77), I2=0%  

Increased by daily 100.1 50.2 20.5 1 Increased by depot

 
 

Analysis 2.2.   Comparison 2 GnRHa depot versus GnRHa daily injection: Subgroup analysis: clinical
pregnancy rate by co-intervention, Outcome 2 Clinical pregnancy rate per woman with HMG.

Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.2.1 Leuprolide acetate  

Tsai 1995 12/48 11/52 12.37% 1.24[0.49,3.16]

Subtotal (95% CI) 48 52 12.37% 1.24[0.49,3.16]

Increased by daily 100.1 50.2 20.5 1 Increased by depot
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Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total events: 12 (Depot), 11 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.46(P=0.65)  

   

2.2.2 Triptorelin acetate  

Harrison 1994 14/50 17/50 19.11% 0.75[0.32,1.77]

Safdarian 2007 31/91 31/91 31.92% 1[0.54,1.85]

Tehraninejad 2010 21/62 22/64 22.36% 0.98[0.47,2.04]

Subtotal (95% CI) 203 205 73.39% 0.93[0.62,1.4]

Total events: 66 (Depot), 70 (Daily)  

Heterogeneity: Tau2=0; Chi2=0.3, df=2(P=0.86); I2=0%  

Test for overall effect: Z=0.35(P=0.73)  

   

2.2.3 Goserelin  

Tapanainen 1993 11/49 12/51 14.24% 0.94[0.37,2.39]

Subtotal (95% CI) 49 51 14.24% 0.94[0.37,2.39]

Total events: 11 (Depot), 12 (Daily)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.13(P=0.9)  

   

Total (95% CI) 300 308 100% 0.97[0.68,1.37]

Total events: 89 (Depot), 93 (Daily)  

Heterogeneity: Tau2=0; Chi2=0.62, df=4(P=0.96); I2=0%  

Test for overall effect: Z=0.17(P=0.86)  

Test for subgroup differences: Chi2=0.32, df=1 (P=0.85), I2=0%  

Increased by daily 100.1 50.2 20.5 1 Increased by depot

 
 

Analysis 2.3.   Comparison 2 GnRHa depot versus GnRHa daily injection: Subgroup analysis: clinical
pregnancy rate by co-intervention, Outcome 3 Clinical pregnancy rate per woman with HMG + FSH hp.

Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.3.1 Leuprolide acetate  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Depot), 0 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

2.3.2 Triptorelin acetate  

Gianaroli 1994 6/30 9/30 100% 0.58[0.18,1.91]

Subtotal (95% CI) 30 30 100% 0.58[0.18,1.91]

Total events: 6 (Depot), 9 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.89(P=0.37)  

   

2.3.3 Goserelin  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Depot), 0 (Daily)  

Heterogeneity: Not applicable  

Incraesed by daily 100.1 50.2 20.5 1 Increased by depot
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Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Test for overall effect: Not applicable  

   

Total (95% CI) 30 30 100% 0.58[0.18,1.91]

Total events: 6 (Depot), 9 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.89(P=0.37)  

Test for subgroup differences: Not applicable  

Incraesed by daily 100.1 50.2 20.5 1 Increased by depot

 
 

Analysis 2.4.   Comparison 2 GnRHa depot versus GnRHa daily injection: Subgroup analysis: clinical
pregnancy rate by co-intervention, Outcome 4 Clinical pregnancy rate per woman with rFSH.

Study or subgroup Depot Daily Odds Ratio Odds Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.4.1 Leuprolide acetate  

Ferrari 2004 13/50 16/50 0.75[0.31,1.78]

   

2.4.2 Triptorelin acetate  

   

2.4.3 Goserelin  

Incresased by daily 1000.01 100.1 1 Increased by depot

 
 

Comparison 3.   GnRHa depot versus GnRHa daily injection: Sensitivity analysis: live birth/ongoing pregnancy rate
and clinical pregnancy rate in studies with adequate allocation concealment

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Live birth/ongoing preg-
nancy rate per woman

4 514 Odds Ratio (M-H, Fixed, 95% CI) 0.95 [0.64, 1.41]

1.1 Triptorelin acetate 3 414 Odds Ratio (M-H, Fixed, 95% CI) 1.0 [0.65, 1.54]

1.2 Leuprolide acetate 0 0 Odds Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.3 Goserelin 1 100 Odds Ratio (M-H, Fixed, 95% CI) 0.68 [0.24, 1.97]

2 Clinical pregnancy rate per
woman

5 574 Odds Ratio (M-H, Fixed, 95% CI) 0.96 [0.68, 1.37]

2.1 Leuprolide acetate 1 60 Odds Ratio (M-H, Fixed, 95% CI) 0.90 [0.30, 2.69]

2.2 Triptorelin acetate 3 414 Odds Ratio (M-H, Fixed, 95% CI) 0.98 [0.65, 1.47]

2.3 Goserelin 1 100 Odds Ratio (M-H, Fixed, 95% CI) 0.94 [0.37, 2.39]
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Analysis 3.1.   Comparison 3 GnRHa depot versus GnRHa daily injection: Sensitivity analysis:
live birth/ongoing pregnancy rate and clinical pregnancy rate in studies with adequate

allocation concealment, Outcome 1 Live birth/ongoing pregnancy rate per woman.

Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.1.1 Triptorelin acetate  

Dal Prato 2001 21/66 20/66 27.22% 1.07[0.51,2.24]

Harrison 1994 11/50 14/50 21.8% 0.73[0.29,1.8]

Safdarian 2007 26/91 24/91 34.22% 1.12[0.58,2.14]

Subtotal (95% CI) 207 207 83.23% 1[0.65,1.54]

Total events: 58 (Depot), 58 (Daily)  

Heterogeneity: Tau2=0; Chi2=0.62, df=2(P=0.73); I2=0%  

Test for overall effect: Not applicable  

   

3.1.2 Leuprolide acetate  

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Depot), 0 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

3.1.3 Goserelin  

Tapanainen 1993 7/49 10/51 16.77% 0.68[0.24,1.97]

Subtotal (95% CI) 49 51 16.77% 0.68[0.24,1.97]

Total events: 7 (Depot), 10 (Daily)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.71(P=0.48)  

   

Total (95% CI) 256 258 100% 0.95[0.64,1.41]

Total events: 65 (Depot), 68 (Daily)  

Heterogeneity: Tau2=0; Chi2=1.05, df=3(P=0.79); I2=0%  

Test for overall effect: Z=0.27(P=0.79)  

Test for subgroup differences: Chi2=0.43, df=1 (P=0.51), I2=0%  

Increased by daily 100.1 50.2 20.5 1 Increased by depot

 
 

Analysis 3.2.   Comparison 3 GnRHa depot versus GnRHa daily injection: Sensitivity
analysis: live birth/ongoing pregnancy rate and clinical pregnancy rate in studies with

adequate allocation concealment, Outcome 2 Clinical pregnancy rate per woman.

Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.2.1 Leuprolide acetate  

Dada 1999 8/20 17/40 10.86% 0.9[0.3,2.69]

Subtotal (95% CI) 20 40 10.86% 0.9[0.3,2.69]

Total events: 8 (Depot), 17 (Daily)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.19(P=0.85)  

   

3.2.2 Triptorelin acetate  

Dal Prato 2001 24/66 22/66 22.36% 1.14[0.56,2.34]

Harrison 1994 14/50 17/50 19.55% 0.75[0.32,1.77]

Safdarian 2007 31/91 31/91 32.65% 1[0.54,1.85]

Increased by daily 100.1 50.2 20.5 1 Increased by depot
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Study or subgroup Depot Daily Odds Ratio Weight Odds Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Subtotal (95% CI) 207 207 74.57% 0.98[0.65,1.47]

Total events: 69 (Depot), 70 (Daily)  

Heterogeneity: Tau2=0; Chi2=0.54, df=2(P=0.76); I2=0%  

Test for overall effect: Z=0.1(P=0.92)  

   

3.2.3 Goserelin  

Tapanainen 1993 11/49 12/51 14.57% 0.94[0.37,2.39]

Subtotal (95% CI) 49 51 14.57% 0.94[0.37,2.39]

Total events: 11 (Depot), 12 (Daily)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.13(P=0.9)  

   

Total (95% CI) 276 298 100% 0.96[0.68,1.37]

Total events: 88 (Depot), 99 (Daily)  

Heterogeneity: Tau2=0; Chi2=0.56, df=4(P=0.97); I2=0%  

Test for overall effect: Z=0.2(P=0.84)  

Test for subgroup differences: Chi2=0.02, df=1 (P=0.99), I2=0%  

Increased by daily 100.1 50.2 20.5 1 Increased by depot

 

 

A P P E N D I C E S

Appendix 1. Search strategy 2012

Database: Cochrane Menstrual Disorders and Subfertility Group Trials Register

Search strategy:
--------------------------------------------------------------------------------

Keywords CONTAINS "GnRh" or "buserelin" or "Goserelin" or "leuprolide" or "leuprolin" or"nafarelin" or "triptorelin" or "Gonadotrophin
releasing hormone" or "GnRH a" or "GnRH agonist" or "GnRH agonist short protocol" or "GnRH agonists" or "GnRH analog" or
"GnRH analogue" or "GnRH analogues" or "GnRHa" or "GnRHa-gonadotropin" or "Gonadorelin" or "Gonadotrophin releasing agonist"
or "Gonadotrophin releasing hormones" or "gonadotrophins" or "gonadotrophin" or "gonadotropin releasing hormone agonist" or
"deslorelin"   or Title CONTAINS"GnRH agonists" or "GnRH analog" or "GnRH analogue" or "GnRH analogues" or "GnRHa" or "GnRHa-
gonadotropin" or "Gonadorelin" or "Gonadotrophin releasing agonist" or "Gonadotrophin releasing hormones" or "gonadotrophins" or
"gonadotrophin" or "gonadotropin releasing hormone agonist" or "deslorelin"

AND

Keywords CONTAINS "IVF" or "ICSI" or "in-vitro fertilisation " or "in vitro fertilization" or "in-vitro fertilisation procedure" or "in-
vitro fertilisation techniques" or "intracytoplasmic morphologically selected sperm injection" or "intracytoplasmic sperm injection" or
"intracytoplasmic sperm injection cycle" or "intracytoplasmic sperm injection techniques" or Title CONTAINS "IVF" or "ICSI" or "in-
vitro fertilisation " or "in vitro fertilization" or "in-vitro fertilisation procedure" or "in-vitro fertilisation techniques" or "intracytoplasmic
morphologically selected sperm injection" or "intracytoplasmic sperm injection" or "intracytoplasmic sperm injection cycle" or
"intracytoplasmic sperm injection techniques"

Database: Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library 2012, Issue 7)

Search strategy:
--------------------------------------------------------------------------------
1 exp gonadotropin-releasing hormone/ or exp buserelin/ or exp goserelin/ or exp leuprolide/ or exp nafarelin/ or exp triptorelin/ (1625)
2 gonadotropin-releasing hormone$.tw. (645)
3 buserelin.tw. (263)
4 goserelin.tw. (314)
5 leuprolide.tw. (367)
6 nafarelin.tw. (101)
7 triptorelin.tw. (147)
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8 (Lupron or Eligard).tw. (30)
9 (suprefact or Suprecor).tw. (8)
10 synarel.tw. (3)
11 supprelin.tw. (0)
12 Zoladex.tw. (211)
13 GnRHa$.tw. (179)
14 (GnRH a or GnRH agonist$).tw. (1143)
15 deslorelin.tw. (8)
16 (Suprelorin or Ovuplant).tw. (0)
17 histrelin.tw. (0)
18 gonadotrophin releasing hormone$.tw. (272)
19 desensitization.tw. (784)
20 desensitisation.tw. (39)
21 exp Down-Regulation/ (235)
22 Downregulation.tw. (184)
23 or/1-22 (3751)
24 exp delayed-action preparations/ or exp drug implants/ (4544)
25 delayed-action.tw. (63)
26 depot.tw. (986)
27 implant.tw. (2038)
28 long term.tw. (28030)
29 depo.tw. (80)
30 (single adj2 dos$).tw. (17313)
31 (single adj2 administrat$).tw. (2190)
32 (single adj2 inject$).tw. (1183)
33 long act$.tw. (2718)
34 or/24-33 (54403)
35 23 and 34 (769)
36 exp reproductive techniques, assisted/ or exp embryo transfer/ or exp fertilization in vitro/ or exp sperm injections, intracytoplasmic/
(1920)
37 assisted reproductive technique$.tw. (30)
38 (in vitro fertilization or in vitro fertilisation).tw. (1203)
39 (IVF or ICSI).tw. (1927)
40 or/36-39 (3095)
41 35 and 40 (139)
42 limit 41 to yr="2004 -Current" (26)
43 from 42 keep 1-26 (26)

Database: MEDLINE via OVID (1980 to 2012 Week 40)

Search strategy:
--------------------------------------------------------------------------------

1 exp gonadotropin-releasing hormone/ or exp buserelin/ or exp goserelin/ or exp leuprolide/ or exp nafarelin/ or exp triptorelin/ (27540)
2 gonadotropin-releasing hormone$.tw. (10001)
3 buserelin.tw. (1196)
4 goserelin.tw. (689)
5 leuprolide.tw. (1400)
6 nafarelin.tw. (241)
7 triptorelin.tw. (480)
8 (Lupron or Eligard).tw. (154)
9 (suprefact or Suprecor).tw. (22)
10 synarel.tw. (11)
11 supprelin.tw. (2)
12 Zoladex.tw. (365)
13 GnRHa$.tw. (1006)
14 (GnRH a or GnRH agonist$).tw. (3622)
15 deslorelin.tw. (160)
16 (Suprelorin or Ovuplant).tw. (15)
17 histrelin.tw. (37)
18 gonadotrophin releasing hormone$.tw. (2366)
19 desensitization.tw. (17847)
20 desensitisation.tw. (848)
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21 exp Down-Regulation/ (50235)
22 Downregulation.tw. (27787)
23 or/1-22 (118161)
24 exp delayed-action preparations/ or exp drug implants/ (37790)
25 delayed-action.tw. (620)
26 depot.tw. (7790)
27 implant.tw. (62345)
28 long term.tw. (449541)
29 depo.tw. (1048)
30 (single adj2 dos$).tw. (65424)
31 (single adj2 administrat$).tw. (10074)
32 (single adj2 inject$).tw. (22983)
33 long act$.tw. (14821)
34 or/24-33 (639901)
35 23 and 34 (7701)
36 exp reproductive techniques, assisted/ or exp embryo transfer/ or exp fertilization in vitro/ or exp sperm injections, intracytoplasmic/
(49267)
37 assisted reproductive technique$.tw. (863)
38 (in vitro fertilization or in vitro fertilisation).tw. (14941)
39 (IVF or ICSI).tw. (16484)
40 or/36-39 (53981)
41 35 and 40 (484)
42 randomized controlled trial.pt. (388995)
43 controlled clinical trial.pt. (85371)
44 randomized.ab. (241793)
45 placebo.tw. (139188)
46 clinical trials as topic.sh. (163008)
47 randomly.ab. (173502)
48 trial.ti. (104412)
49 (crossover or cross-over or cross over).tw. (50919)
50 or/42-49 (798926)
51 (animals not (humans and animals)).sh. (3701883)
52 50 not 51 (734601)
53 41 and 52 (142)
54 (2004$ or 2005$ or 2006$ or 2007$ or 2008$ or 2009$ or 2010$ or 2011$ 2012$).ed. (6532265)
55 53 and 54 (54)
56 from 55 keep 1-54 (54)

Database: EMBASE (1980 to 2012 Week 26)

Search strategy:
--------------------------------------------------------------------------------

1 exp gonadorelin agonist/ (9276)
2 gonadorelin.tw. (234)
3 exp buserelin/ or exp buserelin acetate/ (4497)
4 exp goserelin/ (5224)
5 exp leuprorelin/ (7675)
6 exp nafarelin acetate/ or exp nafarelin/ (1274)
7 exp triptorelin/ (3636)
8 gonadotropin-releasing hormone agonist$.tw. (1696)
9 (buserelin or goserelin).tw. (2354)
10 (leuprolide or nafarelin).tw. (2106)
11 triptorelin.tw. (670)
12 (Lupron or Eligard).tw. (1571)
13 (suprefact or Suprecor).tw. (898)
14 synarel.tw. (299)
15 supprelin.tw. (43)
16 Zoladex.tw. (1862)
17 GnRHa$.tw. (1296)
18 (GnRH a or GnRH agonist$).tw. (4713)
19 deslorelin.tw. (175)
20 (Suprelorin or Ovuplant).tw. (23)
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21 histrelin.tw. (67)
22 gonadotrophin releasing hormone agonist$.tw. (478)
23 desensitization.tw. (20403)
24 desensitisation.tw. (1205)
25 exp down regulation/ (85660)
26 Down-Regulation.tw. (50374)
27 or/1-26 (153524)
28 exp delayed release formulation/ (7727)
29 depot.tw. (10153)
30 delayed-action.tw. (577)
31 implant.tw. (72402)
32 long term.tw. (565198)
33 depo.tw. (2598)
34 (single adj2 dos$).tw. (76816)
35 (single adj2 administrat$).tw. (12013)
36 (single adj2 inject$).tw. (24348)
37 long act$.tw. (19119)
38 or/28-37 (765027)
39 exp infertility therapy/ or exp embryo transfer/ or exp fertilization in vitro/ or exp intracytoplasmic sperm injection/ (68652)
40 assisted reproductive technique$.tw. (1278)
41 (in vitro fertilization or in vitro fertilisation).tw. (18377)
42 (IVF or ICSI).tw. (23888)
43 or/39-42 (73603)
44 27 and 38 and 43 (606)
45 Clinical Trial/ (867728)
46 Randomized Controlled Trial/ (324293)
47 exp randomization/ (58661)
48 Single Blind Procedure/ (16047)
49 Double Blind Procedure/ (109462)
50 Crossover Procedure/ (34246)
51 Placebo/ (200426)
52 Randomi?ed controlled trial$.tw. (76061)
53 Rct.tw. (9482)
54 random allocation.tw. (1151)
55 randomly allocated.tw. (17271)
56 allocated randomly.tw. (1811)
57 (allocated adj2 random).tw. (708)
58 Single blind$.tw. (12263)
59 Double blind$.tw. (128449)
60 ((treble or triple) adj blind$).tw. (270)
61 placebo$.tw. (175748)
62 prospective study/ (206989)
63 or/45-62 (1255203)
64 case study/ (16016)
65 case report.tw. (226142)
66 abstract report/ or letter/ (835489)
67 or/64-66 (1073067)
68 63 not 67 (1220198)
69 44 and 68 (242)
70 (2004$ or 2005$ or 2006$ or 2007$ or 2008$ or 2009$ or 2011$ or 2012$).em. (1685031)
71 69 and 70

Database: LILACS (1982 to 2012)

Search strategy:
--------------------------------------------------------------------------------

((MH:D06.472.699.327.740.320) OR (MH:D12.644.400.400.740.320) OR (MH:D12.644.456.460) OR (MH:D12.644.548.365.740.320) OR
(MH:D12.776.641.650.405.740.320) OR (TW:Gonadotropin-Releasing Hormone) OR (TW:Hormona Liberadora de Gonadotropina)
OR (TW:Hormônio Liberador de Gonadotropina) OR (TW:FSH-Releasing Hormone) OR (TW:GnRH) OR (TW:Gonadoliberin)
OR (TW:Gonadorelin) OR (TW:LH-FSH Releasing Hormone) OR (TW:LHRH) OR (TW:Luliberin) OR (TW:Luteinizing Hormone-
Releasing Hormone) OR (TW:Hormona Liberadora de HFE) OR (TW:Gonadoliberina) OR (TW:Gonadorelina) OR (TW:Hormona
Liberadora de HL-HFE) OR (TW:Luliberina) OR (TW:Hormona Liberadora de Hormona Luteinizante) OR (TW:Hormônio
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Liberador do FSH) OR (TW:Gonadorrelina) OR (TW:Hormônio Liberador de LH-FSH) OR (TW:Hormônio Liberador de
Hormônio Luteinizante) OR (MH:D06.472.699.327.740.320.100) OR (MH:D12.644.400.400.740.320.100) OR (MH:D12.644.456.460.150)
OR (MH:D12.644.548.365.740.320.100) OR (MH:D12.776.641.650.405.740.320.100) OR (TW:Buserelin) OR (TW:Buserelina) OR
(TW:Busserrelina) OR (MH:D06.472.699.327.740.320.340) OR (MH:D12.644.400.400.740.320.340) OR (MH:D12.644.456.460.315)
OR (MH:D12.644.548.365.740.320.340) OR (MH:D12.776.641.650.405.740.320.340) OR (TW:Goserelin) OR (TW:Goserelina) OR
(TW:Gosserrelina) OR (MH:D06.472.699.327.740.320.400) OR (MH:D12.644.400.400.740.320.400) OR (MH:D12.644.456.460.480)
OR (MH:D12.644.548.365.740.320.400) OR (MH:D12.776.641.650.405.740.320.400) OR (TW:Leuprolide) OR (TW:Leuprolida)
OR (TW:Leuprolida) OR (TW:Leuprorelin) OR (MH:D06.472.699.327.740.320.580) OR (MH:D12.644.400.400.740.320.580) OR
(MH:D12.644.456.460.600) OR (MH:D12.644.548.365.740.320.580) OR (MH:D12.776.641.650.405.740.320.580) OR (TW:Nafarelin) OR
(TW:Nafarelina) OR (MH:D06.472.699.327.740.320.790) OR (MH:D12.644.400.400.740.320.790) OR (MH:D12.644.456.460.800) OR
(MH:D12.644.548.365.740.320.790) OR (MH:D12.776.641.650.405.740.320.790) OR (TW:Triptorelin Pamoate) OR (TW:Pamoato de
Triptorelina) OR (TW:Pamoato de Triptorrelina) OR (TW:D-Trp-6-LH-RH) OR (TW:Triptorelin) OR (TW:Lupron) OR (TW:Eligard) OR
(TW:suprefact) OR (TW:Suprecor) OR (TW:synarel) OR (TW:supprelin) OR (TW:Zoladex) OR (TW:GnRHa$) OR (TW:deslorelin) OR
(TW:Suprelorin) OR (TW:Ovuplant) OR (TW:histrelin) OR (TW:desensitization) OR (TW:desensitisation) OR (MH:G02.111.087.225) OR
(MH:G02.149.115.225) OR (MH:G05.355.315.200) OR (MH:G07.690.812.230) OR (MH:G07.700.680.230) OR (TW:Down-Regulation) OR
(TW:Regulación hacia Abajo) OR (TW:Regulação para Baixo) OR (TW:Receptor Down-Regulation) OR (TW:Baja Regulación) OR
(TW:Regulación hacia Abajo Receptora) OR (TW:Regulação para Baixo de Receptor) OR (TW:Regulação para Menos) OR (TW:Regulação
para Menos de Receptor) OR (TW:Regulação de Receptor para Menos)) AND ((MH:D26.255.210) OR (MH:D27.720.280.210) OR
(MH:E02.319.300.253) OR (Delayed-Action Preparations) OR (TW:Preparaciones de Acción Retardada) OR (TW:Preparações de Ação
Retardada) OR (TW:Depot Preparations) OR (TW:Prolonged-Action Preparations) OR (TW:Sustained-Release Preparations) OR (TW:Timed-
Release Preparations) OR (TW:Preparações de Ação Tardia) OR (TW:Preparações de Depósito) OR (TW:Preparações de Ação Prolongada)
OR (TW:Preparações de Liberação Lenta) OR (TW:Preparações de Tempo Longo de Liberação) OR (TW:Preparaciones de Deposito) OR
(TW:Preparaciones de Acción Prolongada) OR (TW:Preparaciones de Liberación Sostenida) OR (TW:Preparaciones de Liberación Retardada)
OR (MH:D26.255.210.315) OR (MH:D27.720.280.210.315) OR (TW:Drug Implants) OR (TW:Implantes de Medicamentos) OR (TW:Implantes
de Medicamento) OR (TW:Pellets Drug) OR (TW:Drogas em Pellets) OR (TW:Pellets de Medicamento) OR (TW:depot) OR (TW:implant) OR
(TW:long term) OR (TW:depo) OR (TW:single dos$) OR (TW:single administrat$) OR (TW:single inject$) OR (TW:long act$)) AND
((MH:E02.875.800) OR (MH:E05.820.800) OR (TW:Assisted Reproductive Techniques) OR (TW:Técnicas Reproductivas Asistidas) OR
(TW:Técnicas Reprodutivas Assistidas) OR (TW:Assisted Reproductive Technology) OR (TW:Tecnología Reproductiva Asistida) OR
(TW:Tecnologia Reprodutiva Assistida) OR (MH:E02.875.800.500) OR (MH:E05.820.800.500) OR (TW:Embryo Transfer) OR (TW:Transferencia
de Embrión) OR (TW:Transferência Embrionária) OR (TW:Blastocyst Transfer) OR (TW:Tubal Embryo Transfer) OR (TW:Transferencia de
Blastocitos) OR (TW:Transferencia Tubaria del Embrión) OR (TW:Transferência de Blastócitos) OR (TW:Transferência Tubária de Embrião)
OR (TW:Transferência de Embrião) OR (MH:E02.875.800.750) OR (MH:E05.820.800.750) OR (TW:Fertilization in Vitro) OR (TW:Fertilización
In Vitro) OR (TW:Fertilização In Vitro) OR (TW:Test-Tube Fertilization) OR (TW:Fecundación In Vitro) OR (TW:Fecundación en Probeta) OR
(TW:Fertilización en Probeta) OR (TW:Fecundação In Vitro) OR (TW:Fecundação em Tubo de Ensaio) OR (TW:Fertilização em Tubo de
Ensaio) OR (MH:E02.875.800.750.700) OR (MH:E05.820.800.750.700) OR (TW:Inyecciones de Esperma Intracitoplasmáticas) OR (TW:Injeções
de Esperma Intracitoplásmicas) OR (TW:Intracytoplasmic Sperm Injections) OR (TW:ICSI) OR (TW:Inyecciones Intracitoplasmáticas de
Esperma) OR (TW:IICE) OR (TW:Injeções Intracitoplásmicas de Esperma) OR (TW:assisted reproductive technique) OR (TW:in vitro
fertilization) OR (TW:in vitro fertilisation) OR (TW:FIV) OR (TW:IVF))

W H A T ' S   N E W

 

Date Event Description

3 July 2012 New citation required but conclusions
have not changed

We carried out a new search on 3 July 2012.

Seven new trials were added (Ferrari 2004; Hsieh 2008; Isikoglu
2007; Librati 1996; Porcu 1994; Safdarian 2007; Tehraninejad
2010) totaling 1811 participants, but the conclusions did not
change.

3 July 2012 New search has been performed Two new co-authors were added (Leopoldo Tso and Cristiane R
Macedo).

Seven new trials were added. There were no changes to the con-
clusions.
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Date Event Description

10 November 2008 Amended Converted to new review format.

17 November 2004 New citation required and conclusions
have changed

Substantive amendment. One new quasi-randomised trial was
excluded from the review.

 

C O N T R I B U T I O N S   O F   A U T H O R S

Cristiane Rufino Macedo: statistical analysis (2012 update), literature searching (2012 update), data extraction (2012 update), draVing of
final review manuscript (2012 update).

Maria Cecilia Romano Maciel Albuquerque: study selection, data extraction, settling of disagreements, draVing of final updated review
manuscript.

Humberto Saconato: protocol development, literature searching, study selection (original review), data extraction, statistical analysis,
draVing of final review manuscript.

Leopoldo de Oliveira Tso: study selection, data extraction, literature searching, draVing of final updated review manuscript.

Luiz Eduardo Trevisan Albuquerque: protocol development, literature searching, study selection (original review and 2012 update), data
extraction, statistical analysis, help with written submissions, draVing of final review manuscript.

D E C L A R A T I O N S   O F   I N T E R E S T

None known.

S O U R C E S   O F   S U P P O R T

Internal sources

• Cochrane Menstrual Disorders and Subfertility Group, New Zealand.

Conducted the searches in MEDLINE, EMBASE and The Cochrane Library.

External sources

• Brazilian Cochrane Center, Brazil.

Conducted the searches in LILACS.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

2012 update: primary outcome changed to live birth or ongoing pregnancy (previously live birth only).

New subgroup analysis: diOerent doses of depot GnRHa (full dose and half dose).

Search strategy amended: the terms 'desensitization' and 'abortion' were replaced by 'down regulation' and 'miscarriage' respectively.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Delayed-Action Preparations  [administration & dosage];  Down-Regulation;  Drug Administration Schedule;  Fertility Agents, Female
 [*administration & dosage];  Fertilization in Vitro  [*methods];  Gonadotropin-Releasing Hormone  [*agonists];  Live Birth;  Ovary
 [physiology];  Ovulation Induction  [methods];  Pituitary Gland  [*drug eOects]  [physiology];  Pregnancy Rate;  Randomized Controlled
Trials as Topic

MeSH check words

Female; Humans; Pregnancy
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