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Abstract

Purpose
The window of implantation extends 3–6 days within the secretory phase in most normal women. The e�cacy of such
technique (sequential transfer) is still debatable in IVF/intracytoplasmic sperm injection (ICSI). The purpose of this
systematic review was to investigate whether sequential transfer is more bene�cial to pregnancy outcomes in IVF/ICSI.

Method
Search terms included “double embryo transfer”, “sequential transfer”, “consecutive transfer”, “IVF”, “ICSI”. The
selection criteria were nonrandomized studies and randomized controlled studies. For data collection and analysis, the
Review Manager software, Newcastle–Ottowa Quality Assessment Scale and GRADE approach were used.

Results
The clinical pregnancy rate and live birth rate showed that compared to the control protocol, the treatment group
(sequential embryo transfer) were higher (RR 1.31, 95% CI (1.15 to 1.48), I2 = 49%, P < 0.0001), (RR 1.65, 95% CI (1.18 to
2.31), I2 = 0%, P = 0.003). The results were statistically signi�cant. The multiple pregnancies rate and miscarriage rate
were no statistical signi�cance.

Conclusion
The sequential embryo transfer provided higher clinical pregnancy rate and live birth rate than the control protocol, with
the same rate of multiple pregnancies and miscarriage. The sequential embryo transfer could be a safe option as a
personalized protocol for infertile patients.

Introduction
Steptoe and Edwards had published in 1978 of a successful pregnancy following in vitro fertilization and embryo
transfer (IVF-ET)[1], and the �rst tube baby has had a successful natural pregnancy. In the past 10 years, the assisted
reproductive technology (ART)has been rapidly promoted and developed worldwide. Today, IVF accounts for millions of
births worldwide and 1–3% of all births every year in the U.S. and Europe[2]. The increasing demand for fertility
treatment drives research and development of technologies to optimize IVF regimens and success. How to improve the
pregnancy rate is a continuous pursuit in recent decades. Human implantation is a highly complex and multifactorial
process. Successful implantation at the very least, requires the presence of a healthy embryo, a receptive endometrium,
a synchronized and successful molecular dialogue between the two and immune protection from the host[3]. Early
implantation failure is the most common complication of pregnancy, with only 30% of transplanted embryos reaching
a live birth. It is estimated that embryonic factors account for 30% of implantation failures, while suboptimal
endometrial receptivity and altered embryo-endometrial dialogue are responsible for the remaining two-thirds.
Endometrial receptivity has been the focus of extensive research on embryo implantation, leading to an indepth
understanding of the processes associated with embryo-endometrial cross-talk and implantation[4]. The crosstalk
between the blastocyst and the uterus can only occur during a brief period, namely the “window of implantation”[5]. In
order to improve the pregnancy rates, it is important to �nd the accurate determination of the implantation window to
implant the embryo. Normally, the window for implantation in normal women occupies 3 to 6 days during the secretory
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phase. But in some in�ammatory or abnormal anatomical conditions, this time window may be narrowed or shifted,
preventing normal implantation and leading to infertility or miscarriage[6]. In previous experiments, it has been found
that embryos can induce endometrial receptivity, thereby increasing endometrial receptivity. Therefore, sequential
transplantation can improve endometrial sensitivity and improve the pregnancy rate of IVF-ET. This improvement leads
to local damage to the endometrium that induces the production of cytokines that facilitate implantation[7].

In 1980’s, multiple transfers may be bene�cial to improve the pregnancy rate in an IVF-ET program without freezing
facilities[8, 9]. Sequential embryo transfer, in which both, cleavage stage embryo(s) on day 2/3 and blastocyst(s) on
day 5/6, are sequentially transferred in the same cycle, has been proposed. There are studies published on sequential
transfer from 1988. The results are not consistent.

However, the e�cacy of such technique (sequential transfer) is still debatable in IVF/intracytoplasmic sperm injection
(ICSI). The purpose of this systematic review was to investigate whether sequential transfer is more bene�cial to
pregnancy outcomes in IVF/ICSI.

Method
Criteria for considering studies for this review

We performed a pairwise meta-analysis. 

Types of studies

We included intervention studies in the form of randomized controlled trials and nonrandomized controlled trials that
compared sequential embryo transfer to single transfer protocols.

Types of participants

Participants were suffering from infertility and underwent IVF/ICSI protocol.  

Types of interventions

One of the interventions was sequential embryo transfer and the control interventions was single transfer (details of
protocols are shown in Table 1).

Types of outcome measures

Primary outcomes:

1. Clinical pregnancy rate [10]

2. Live birth rate [10]

Secondary outcomes:

1. Multiple pregnancies rate

2. Miscarriage rate

Data collection and analysis

Selection of studies
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Studies screening was carried out by two independent researchers (LC, WG) by reading article titles and abstracts for
inclusion or exclusion.  Any differences between the parties regarding the research were resolved through discussion.
 When there are any irresolvable differences, the records will be evaluated by a third author (FW).  

Data collection process

Data were extracted by one reviewer (WG), and checked by a second (LC). For each included study, the following
information would be collected: study name; design; methods; setting and time period; information about the
participants; stimulation protocols; drop-outs; interventions; outcomes, including clinical pregnancy rate, live birth rate,
multiple pregnancies rate, and miscarriage rate. 

Search methods for identi�cation of studies

This study was based on the PRISMA guidelines for systemic review and meta-analysis [11]. The electronic databases
used were Cochrane Library, EMBASE and MEDLINE, from 2011 to October 2021 without limitation of language, region,
or publication type. We included intervention studies including randomized controlled trial, non-randomized studies
with comparison groups (NRCTs), prospective controlled study, retrospective cohort study. The treatment group include
double-embryo transfer or sequential transfer. The inventions of the control group included two or more embryos in
day-2/day-3 or two blastocysts in day-4/5/6 (details of protocols are shown in Table 1). The strategies for electronic
search at the database used a combination of (MeSH): (((((((Double-Embryo Transfer) OR (sequential transfer)) OR
(consecutive transfer)) AND ((IVF) OR (ICSI))) NOT (sequential culture)) NOT (elective single embryo transfer)) NOT
(single embryo transfer). 

We excluded studies as followed: (1) self-controlled study; (2) conferences, review articles, books, notes, thesis,
editorial, posters, letters, case reports; (3) overlapped data sets, unreliable extracted data and paragraphs only abstract
available. 

Assessment of risk of bias in individual studies

Quality of studies

For randomized controlled trials, we use the Cochrane collaboration tools to assess the risk of bias[12], including
selection bias (random sequence generation), selection bias (allocation sequence concealment), performance bias
(blinding of participants and personnel performance), detection bias (blinding of outcome assessment), attrition bias
(incomplete outcome data), reporting bias (selective reporting), and other bias. The reviewers rated the quality of the
included studies as low risk, unclear risk or high risk. 

For non-randomized controlled studies, we use Newcastle-Ottawa Scale (NOS) to assess the quality[13]. The NOS
contains eight items. The NOS ranges from zero to nine stars as follows: selection of the study group (up to 4points),
comparability of cohorts (up to 2 points) and ascertainment of outcome (up to 3 points). Poor-quality studies less than
four points, medium-quality studies between four to six points and high-quality studies achieve more than seven
points.

Data synthesis

All data were processed by Review Manager (version 5.2). Risk ratio (RR) and 95% con�dence intervals (CIs) for
variables with dichotomous data was used for RCTs and odds ratios (ORs) for nonrandomized studies. For these
variables, the Mantel-Haenszel method was used to calculate the weighted summary RR.  For continuous data, mean
difference (MD) was calculated and corrected for sample bias.  Randomized and non-randomized studies had similar



Page 5/19

(homogeneous) estimates of effect sizes, so we pooled the results[14]. We use GRADE-pro [15] to make the ’Summary
of �ndings’ table. We summarized and graded the certainty of the evidence for critical outcomes clinical pregnancy
rate, live birth rate, multiple pregnancies rate, and miscarriage rate.

Investigation of heterogeneity

Higgins I2 values[16] were used to assess statistical heterogeneity between studies, and values of I2 25% were
indicative of low heterogeneity. When I2≤50%, the �xed effects model was used; when 50%≤I2≤75%, the random
effects model was used for analysis. I2 of our results were all homogeneous according to the chi-square test and
I2≤50%, as a result �xed-effect model was used. 

Sensitivity analysis

For all outcomes such, we examined the sensitivity versus risk of bias (selection bias, performance bias, attrition bias,
detection bias, selective reporting and reporting bias).

Results
Results of the search

We �rst sifted through a total of 674 records by searching electronic databases.  First, duplicate data and irrelevant
data are deleted.  After the titles and abstracts were screened, 656 irrelevant records were excluded.  Reading through
the remaining 16 studies, we excluded four records. Details of the selection process for studies are summarized in the
PRISMA �ow diagram (Fig. 1). There were 3 RCTs[9, 7, 17], 9 NRCTs [18-22, 8, 23, 24](Table 1).

Description of populations and interventions 

Table 1 provides brief details of populations and interventions. Three RCTs and nine NRCTs. All details were descripted
in table 1. 

Quality of studies

We include both RCTs and NRCTs, the quality of these studies varied widely. We assessed RCTs for their
methodological quality by using the Cochrane Risk of Bias Tool. The full details of the risk of bias assessment for the
RCTs are given in �gure 2 (Fig. 2). Two of RCTs had three of seven domains with a low risk of bias, were judged as
high quality. One study had only two unclear risks of bias. Three of nine nonrandomized studies achieved seven stars
and were judged as low risk of bias. The other �ve achieved four to six stars and were judged to be of medium risk of
bias. One of nine NRCTs achieved only three stars was judged to be of high risk of bias. Full details of the Newcastle-
Ottawa Scale (NOS) scores for the nonrandomized studies are provided in Table 2.

Quality of the evidence 

The GRADE approach aims to evaluate the quality of the evidence for the four outcomes. It also takes into
consideration the results from the trial sequential analyses (see summary of �ndings for the main comparison, Table
3). For the outcome of clinical pregnancy rate, and multiple pregnancies rate the quality were high, while the outcome
of live birth rate was low and the outcome of miscarriage rate was moderate. 

Primary outcomes
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1. Clinical pregnancy rate

12 studies showed that the clinical pregnancy rate was lower in control group than treatment group (sequential embryo
transfer) (RR 1.31, 95% CI (1.15 to 1.48), I2 = 49%, P<0.0001). The result was statistically signi�cant(Figure 3).

2. Live birth rate 

2 studies showed that the live birth rate was lower was lower in control group than treatment group (sequential embryo
transfer) (RR 1.65, 95% CI (1.18 to 2.31), I2 = 0%, P=0.003). The result was statistically signi�cant (Figure 4).

Secondary outcomes

1. Multiple pregnancies rate

10 studies showed that the multiple pregnancies rate was the nearly the same, (RR 1.02, 95% CI (0858 to 1.24), I2 =9%,
P=0.82). The minor difference has no statistical signi�cance (Figure 5).

2. Miscarriage rate

6 studies showed that the miscarriage rate was lower in control group than treatment group (sequential embryo
transfer) (OR 1.43, 95% CI (0.70 to 2.93), I2 = 0%, P=0.33). The result was not statistically signi�cant (Figure 6).

Discussion
After the �rst successful pregnancy following in vitro fertilization and embryo transfer (IVF-ET)[1], the assisted
reproductive technology(ART) has been rapidly and widely popularized all over the world. Although the pregnancy rate
of (IVF-ET) has been greatly improved, there seems to be a bottleneck in the last decade. How to improve the
pregnancy rate is a continuous pursuit in recent decades. Repeated implantation failure (RIF) is occurred in some
patients. This may be related to their immune and endometrial abnormalities, but we need better methods to provide
pregnancy rates in these patients.

Implantation is a prerequisite for a successful pregnancy. Implantation is a complex process involving interactions
between the endometrium and the blastocyst. The window of implantation is described as a narrow time frame with
maximal endometrial receptivity, surrounded by a refractory endometrial status[25].

Successful implantation involves complex interactions between the embryo and the endometrium. Endometrial
receptivity includes two aspects: selectivity and acceptability. They facilitate the recognition of a high quality embryo
and nurture its development into a normal fetus.

Embryos with a low capacity to develop into normal fetuses will reduce endometrial receptivity and thus undergo
natural selection, allowing the woman to preserve her resources for the next menstrual cycles. Embryos account for
one-third of implantation failures, while the remaining two thirds were due to suboptimal endometrial receptivity and
altered embryo–endometrial dialogue[4].

Sequential embryo transfer, in which both, cleavage stage embryo(s) on day 2/3 and blastocyst(s) on day 5/6, are
sequentially transferred in the same cycle, has been proposed since 1989[9]. In the early studies, sequential embryo
transfer was carried out to improve the pregnancy rates following IVF/ET cycles[8, 9], while in the later stage, with the
improvement of technical level, sequential embryo transfer was mainly carried out to improve the success rate of
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patients with repeated embryo implantation failure, in women who had more than three failed treatment cycles with
transfer of good embryos[24, 18].

Sequential embryo transfer may increase pregnancy rates in two ways. We hypothesized that the embryo itself effect
endometrium by sending a signal to the endometrial epithelium and stroma.

A mouse experiments in 1999[26], it indicated that an intra-oviductal embryo exerts a biological effect by sending a
signal to the endometrial epithelium and stroma, thus facilitating endometrial receptivity to the embryo and improving
the rate of implantation. The distribution of proliferating cells in the endometrium was also studied
immunohistochemically by use of anti-proliferating cell nuclear antigen (PCNA) antibody in the recipient mice. PCNA-
positive cells were more abundant, it demonstrated a marked extension from the epithelium to the stroma over time.

Inagaki et al[27] measured cytokine concentrations and matrix metalloproteinase activities in �uid derived from uterine
irrigation to illustrate that the unfavourable environment within the uterus might be a contributory factor to such
recurrent implantation failure. This question was addressed by measuring cytokine concentrations and matrix
metalloproteinase activities in �uid derived from uterine irrigation of such patients. In the recurrent implantation failure
group, the matrix metalloproteinase (MMP) score and interleukin (IL)-1beta concentration were signi�cantly higher than
those in the control group, whereas concentrations of interferon (IFN)-gamma, and IL-10 were signi�cantly lower.

, 

RIF (PBMC)  , 
, (G-CSF)

The interaction between the embryo and the endometrium is the result of the interaction of multiple autocrine,
paracrine and endocrine factors which in�uenced by the molecular interactions among cytokines, growth factors,
hormones and cell adhesion molecules[28, 29].

Treatments of RIF are varies a lot, including immune therapy, anticoagulants, endometrial injury[30] and intrauterine
perfusion of peripheral blood mononuclear cells (PBMC) treatments in recent years[31]. However, the effectiveness of
these treatments is uncertain, or even inconclusive. Some treatments did not alter clinical pregnancy rates or live birth
rates, such as endometrial scraping, endometrial receptivity assessment, and intrauterine granulocyte colony
stimulating factor (G-CSF) administration[32–34].

Published data on sequential embryo transfer are limited and are not consistent. Also, the effectiveness of this
procedure is still a matter of debate. The results of this meta-analysis showed that the sequential embryo transfer
provided higher clinical pregnancy rate and live birth rate than the control protocol, with the same rate of multiple
pregnancies and miscarriage. The quality of evidence (GRADE) showed that the outcome of clinical pregnancy rate,
and multiple pregnancies rate the quality were high.

Theoretically, we can reasonably infer that sequential embryo transfer can improve endometrial receptivity, but it
cannot improve the selectivity caused by embryos. Therefore, it can improve the clinical pregnancy rate, but cannot
reduce the miscarriage rate. However, the accurate mechanism for these �ndings needs to be further investigated.

Technological advances have led to better embryo selection and improved implantation rates in recent years, it is
important to note that this technique is suitable for patients having an adequate amount of good quality embryos to be
replaced on both days of transfer, and had history of implantation failure. For good prognosis patients it was better for
elective single-embryo transfer (eSET).
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Limitations Of The Review
Only 3 RCTs were included in our meta-analysis. Risk of bias of the 9 NRCTs were medium. The outcomes of live birth
rate by GRADE-pro were quite low.

Conclusion
The sequential embryo transfer provided higher clinical pregnancy rate and live birth rate than the control protocol, with
the same rate of multiple pregnancies and miscarriage. The sequential embryo transfer could be a safe option as a
personalized protocol for infertile patients. It is important to note that this technique is suitable for patients having an
adequate amount of good quality embryos to be replaced on both days of transfer, and had history of implantation
failure.
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Study Study type Participants IVF
protocol 

Stimulation
protocol

 

Intervention Outcomes

Haitham
Torky 2021

RCT

 

210 cases:

70 cases in
each group. 

 

IVF/ICSI Mid-luteal long
GnRH agonist

 

Only good
quality
embryos were
transferred. 

In the day-3
group, two
good-quality
embryos were
transferred.

In the day-5
group, two
blastocysts
were
transferred. 

In the
sequential
group, one
good-quality
embryo was
transferred on
day 3 and one
blastocyst
was
transferred on
day 5.

The primary
outcome
measures
were clinical
pregnancies.

Other
outcome
measures
were the
implantation,
miscarriage,
multiple
pregnancy
and live birth
rates.

Ensieh
Shahrokh
2019 

RCT

 

Women with
repeated
IVF/ET failures
(3trials)

120 cases: 60
in each group.
 

IVF/ICSI Long GnRH
agonist

 

Patients were
allocated to
either
sequential
transfer or
group 1 (day
3 and day 5)
or blastocyst
ET on day 5
protocols
(group 2).

The primary
outcome
measures
were
chemical
and clinical
pregnancy
rate.

Other
outcome
measures
were the
chemical
pregnancy
rate, and
multiple
pregnancy
rate. 

Caspi E 1989
RCT

RCT

 

51 cycles in 51
patients were
studied based
on 3 protocol,
and each with
17 patients.

 

IVF-ET 46 patients:
Long GnRH
agonist. 5
patients:
hMG(human
menopausal
gonadotropins)
only

In protocol I
D2 four
embryos were
transferred.

In protocol II
D3, four
embryos were
transferred.

In protocol III
(sequentially
at D2 and

The outcome
measures
were
pregnancy
rate per
transfer,
proportion of
fetuses
implanted,
multiple
pregnancy
rate and
abortions.
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D3), four
embryos were
equally
divided and
transferred.

Abramovici H
1988

Retrospective
study

32 cases: 16 in
each group.

IVF-ET hMG only.  Double-
transfer
cases, the 4-8
cell embryos
were
transferred
�rst (Day-2),
while the rest
of the
embryos (two
pronuclei or
two-stage
cells) were
incubated for
an additional
24 hr before
the second
transfer was
performed. 

Single-
transfer case.
All embryos
transferred in
D2. 

Clinical
pregnancies,
ectopic
pregnancy. 

Ashkenazi J
2000 

Case control
study

275 cases:

Group 1: 136
cases 

Group 2:
29 cases (from
group 1)

Group 3
139 cases

IVF-ET The unit’s
ovarian
stimulation
protocol  have
been 

described
elsewhere. 

Group 1: a
standard
transfer of
embryos on
day 2 or 3,
and a second
transfer of a
blastocyst(s). 

Group 2, an
early transfer
of only two
embryos and
a second
transfer of
one
blastocyst
were
performed on
29 women
from group 1
who had
more than
three high-
quality
embryos
available for
early transfer. 

In Group 3:
Women who
received 3
grade A
embryos in a
single early

Implantation
and
pregnancy
rates
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transfer
(controls).

B. Almog
2008 

Retrospective
study

Total: 131

Group 1 65

Group 2
control 66

IVF or
ICSI.

Short–�are up

protocol”

 

Group 1:
double
transfer on
day 2–3 and
on day 5. 

Group 2:
embryos
transferred
only once on
day 2 or

3 served as
controls.

Clinical
pregnancy
rate

Live birth
rate

Multiple
gestations

Cong Fang
2012

Retrospective 

study

Total: 213
cases

Day2/Day3
group  33

Day3 once
only 85 

Day3/Day5
group 66

Day5 once
only 29

IVF-
ET or
ICSI.

Mid-luteal long
GnRH agonist

 

Sequential
D2/D3 group:
one embryo
was
transferred on
day 2 one or
two good-
quality
embryos were
transferred on
D3.

D3 group:
Graded as
good-quality
embryos on
day 3 were
selected for
transfer. No
more than
three embryos
were
transferred. 

Sequential
D3/D5 group,
one good-
quality
embryo was
transferred on
day 3, one or
two
blastocysts
were
transferred on
D5.  

D5 group:
One, two or
three
blastocysts
were
transferred on
D5. 

Clinical
pregnancy
rate

Implantation
rate

 Miscarriage
rate

Goto S 2003  Observational
comparative
study

Total: 180
cases

Day-2 group (n
=90)

IVF-
ET or
ICSI.

Not described. Two-step ET
group: one
embryo was
transferred on
day 2 (the

Implantation
rate.

Pregnancy
rate.
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Two-step
group (n =90)

�rst step of
ET), one
blastocyst or
morula was
transferred on
day 5 (the
second step
of ET).

Control group:
two embryos
were
transferred on
day 2.

Twin
pregnancies
rate.

Koichi Kyono
2003
retrospective

Retrospective

study

Total: 685
patients

Early embryo
transfer was
performed on
460 patients
(567 cycles)

Blastocyst
transfer was
performed on
88 patients
(105 cycles).

Two-step
consecutive
transfer was
conducted on
137 patients
(141 cycles).

IVF or
ICSI.

The unit’s
ovarian
stimulation
protocol have
been described
elsewhere.

Group 1: early
stage
embryos were
transferred. 

Group 2:
blastocysts
were
transferred.

Group 3: a
two-step
(consecutive)
transfer was
performed.

Pregnancy
rate

Implantation
rate

Miscarriage
rate

Multiple
gestation
rate

Loutradis D
2004 clinical
study

  A total of 86
patients  

Group A n=44
A1 n=34

               A2
n=10

Group B n=42

IVF-ET
or ICSI.

The
stimulation
protocol
started with
I00, 150 or 200
IU of
recombinant
FSH and

GnRH-a 

Group A1
Embryo
transfer on
day 2 and day
4.

Group A2
Embryo
transfer on
day 2 and day
5.

Group
B  Embryo
transfer on
day 4 or day
5.

 

 

Pregnancy
rate 

Clinical PR

Miscarriage
rate

 

Machtinger R
2006
retrospective

Retrospective
study

Total of 183
patients.

The study
group 66

The control
group 117

IVF-ET
or ICSI.

Mid-luteal long
GnRH agonist

 

The study
group   1-2
embryos
transfer on
day 3 and 1-2
embryos
transfer on
day 5. 

Clinical
pregnancy 

Implantation
rate  

Multiple
pregnancy 
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The control
group 2-4
embryos
transfer on
day 3. 

Phillips SJ
2003
Observational
comparative
study

Retrospective
study

Total of 142
patients.

Consecutive
transfer 
110 patients.

Single
transfer: 32
 patients.

IVF or
IVF/ICSI
cycles

GnRH-a long
protocol.

Consecutive
transfer 
Embryo
transfer on
day 3 and day
5.

Single
transfer:
Embryo
transfer on
day 3. 

 

Clinical
pregnancy
rate 

Implantation
rate per
embryo  

Multiple
pregnancy
rate

Table 2 Newcastle–Ottawa risk of bias for included NRCTs 

Author (year) Selection of
study

groups score
(0-4)

Comparability
of

groups score
(0-2)

Outcome
score

(0-3)

Total NOS
score

(0-9)

Risk of

Bias

Abramovici H 1988 2 0 1 3 stars high

Ashkenazi J 2000  3 1 3 7 stars low

B. Almog 2008  3 2 2 7 stars low

Cong Fang 2012 4 1 2 7 stars low

Goto S 2003  3 1 2 6 stars medium

Koichi Kyono 2003 retrospective 3 1 1 5 stars medium

Loutradis D 2004 clinical study 2 1 1 4 stars medium

Machtinger R 2006 retrospective 3 1 2 6 stars medium

Phillips SJ 2003 Observational
comparative study

3 1 2 6 stars medium

 

Table 3. Summary of �ndings for the main comparison 
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Patient or population: patients with outcomes of fertility
Settings: hospitals
Intervention: sequential embryo transfer 
Comparison: one time embryo transfer 

Outcomes Illustrative comparative risks* (95%
CI)

Relative
effect
 (95%
CI)

No of
Participants
 (studies)

Quality of the
evidence
 (GRADE)

Comments

Assumed risk Corresponding
risk

One time
embryo
transfer 

Sequential
embryo transfer 

Clinical
pregnancy rate

Study population RR 1.31 
 (1.15 to
1.48)

2352
 (12
studies)

⊕⊕⊕⊕
high1,2

305 per 1000 400 per 1000
 (351 to 452)

Moderate

Live birth rate Study population RR 1.65 
 (1.18 to
2.31)

335
 (2 studies)

⊕⊕⊝⊝
low

239 per 1000 394 per 1000
 (282 to 552)

Moderate

Multiple
pregnancies
rate

Study population RR 1.02 
 (0.85 to
1.24)

1454
 (10
studies)

⊕⊕⊕⊕
high1,3

239 per 1000 244 per 1000
 (203 to 297)

Moderate

Miscarriage
rate

Study population RR 1.37 
 (0.72 to
2.61)

456
 (6 studies)

⊕⊕⊕⊝
moderate4

302 per 1000 413 per 1000
 (217 to 787)

Moderate

*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% con�dence interval) is based on the assumed risk in the comparison group and
the relative effect of the intervention (and its 95% CI).
 
CI: Con�dence interval; RR: Risk ratio; 

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

1 The number of case islarge
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2 RR=1.31
3 RR=1.02
4 RR=1.37

Figures

Figure 1

PRISMA �ow diagram of study selection for the systematic review and meta-analysis.
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Figure 2

Risk of bias assessment for the randomized studies.

Figure 3

Forest plot of studies of Clinical pregnancy rate
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Figure 4

Forest plot of studies of secondary outcomes.

Figure 5

Forest plot of studies of secondary outcomes.

Figure 6

Forest plot of studies of secondary outcomes.


