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Objective: To evaluate the impact of recurrent pregnancy loss (RPL) on the risk of preterm birth (PTB) in subsequent pregnancies.
Design: Systematic review and meta-analysis.

Setting: Not applicable.

Patient(s): Pregnant women with and without a history of RPL.

Intervention(s): PubMed, Embase, Google Scholar and Cochrane trial registry were used to identify relevant studies.

Main Outcome Measure(s): The odds ratios (ORs) for the association between RPL and PTB across included studies were evaluated.
Effect estimates were pooled using a DerSimonian and Laird random-effects meta-analysis model.

Result(s): Eighteen studies met the inclusion criteria. A total of 58,766 women with a history of RPL and 2,949,222 women without a
history of RPL were included. A pooled OR of 1.60 (95% confidence interval [CI], 1.45-1.78; 18 observational studies; I* = 85.6%) was
observed in our random-effects meta-analysis. A trend toward higher odds of PTB is observed with the increasing number of pregnancy
losses: 2 RPLs (pooled OR, 1.31; 95% CI, 1.09-1.57; I> = 88.9%); >2 RPLs (pooled OR, 1.58; 95% CI, 1.27-1.96; > = 71.7%); and >3
RPLs (pooled OR, 1.81; 95% CI, 1.58-2.07; I* = 73.6%). The analysis of the risk of PTB for patients with unexplained RPL demonstrated a
significantly heightened risk of PTB in this subgroup (pooled OR, 2.05; 95% CI, 1.46-2.89; I* = 21.00). Inconsistent adjustment for
confounders and significant between-study heterogeneity were noted in this study.

Conclusion(s): Despite significant heterogeneity among studies, we found that women with a history of RPL had significantly higher
odds of delivering preterm infants in subsequent pregnancies.

Clinical Trial Registration Number: CRD 224763. (Fertil Steril® 2022;117:811-9. ©2022 by American Society for Reproductive Med-
icine.)

El resumen esta disponible en Espaiiol al final del articulo.
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pregnancies end in miscarriage,

and recurrent pregnancy loss (RPL)
occurs in 5% of all women (1-3). The
definitions of RPL have wvaried.
Historically, RPL has been defined as
>3 consecutive pregnancy losses
(4, 5). However, more recently, the

I t is estimated that 15%-25% of all

American Society for Reproductive
Medicine and the joint International
Committee for Monitoring Assisted
Reproductive Technology and World
Health Organization glossary
established RPL as >2 consecutive
clinical pregnancy losses (1, 6, 7).
Clinical pregnancy losses are then
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defined as those occurring at <20
completed weeks of gestation where
either a gestational sac was observed
on ultrasound or tissue was visualized
at uterine evacuation (1). Common
etiologies for RPL include
antiphospholipid syndrome, balanced
reciprocal translocations, congenital
or acquired uterine abnormalities,
uncontrolled diabetes or thyroid
disease, and chronic endometritis (8).
Although RPL is rare, the emotional,
physical, and financial burdens
associated with RPL are unequivocal.
Over the years, research into the
management of RPL aimed mostly at
establishing a live birth (9, 10).
However, relatively little is known
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about the perinatal outcomes in a pregnancy after RPL.

Preterm birth (PTB) is an outcome of particular clinical in-
terest. It occurs in 5%-189% of births worldwide, and its cause
is often unknown (11). Complications of PTB are the leading
cause of preventable death in children aged <5 years (12).
Those who survive are often afflicted with short- to long-
term morbidities, such as respiratory distress syndrome, bron-
chopulmonary dysplasia, necrotizing enterocolitis, sepsis,
intraventricular hemorrhage, and cerebral palsy (13).

Recurrent pregnancy loss is not currently described as a risk
factor for PTB. Prior literature on the subject reports conflicting
data on the association between RPL and the risk of PTB in a
subsequent pregnancy (14-17). Adequate identification of
potential risk factors for PTB is critical to improving our
understanding of PTB and will guide the establishment of
potential interventions to mitigate the risk of PTB. As such,
we performed a systematic review and meta-analysis to eval-
uate the risk of PTB among women with RPL.

MATERIALS AND METHODS
Systematic Search

We conducted a comprehensive search on Medline, Embase,
Google Scholar, and Cochrane trial registry from inception
until February 2021 for studies describing the association be-
tween RPL and the risk of PTB in a subsequent pregnancy.
Retrospective and prospective observational studies, random-
ized control trials, and case series were deemed eligible for
screening. Keywords including preterm birth, recurrent preg-
nancy loss, and spontaneous abortion were used. Qur search
strategy was developed with the assistance of a medical
librarian at Conway Harvard Medical Library. Medical Subject
Headings were used for the identification of synonyms, and
we examined the reference list of our full-text articles to
search for additional relevant studies (details on search strat-
egy in Supplemental Appendices, available online). No
language or date restrictions were applied to the search. The
study protocol has been registered with the International Pro-
spective Register of Systematic Reviews registry of systemic
reviews (CRD 224763) and can be accessed through the Inter-
national Prospective Register of Systematic Reviews website.
Institutional Review Board approval was not required, given
that the data presented in this study are publicly available.

Study Selection

We included studies where the population consisted of women
with a history of RPL (defined as 2 or more pregnancy losses),
where the comparator group consisted of women without a
history of RPL, and where the outcomes assessed included
PTB (defined as a live birth before 37 completed weeks of
gestation). Studies were excluded if they were comparative in-
terventional studies examining specific treatments for RPL or
if they targeted prespecified causes for RPL. Review articles,
case studies, conference proceedings (abstracts and presenta-
tions), and unpublished studies were also excluded. Articles
published in languages other than English were translated
by individuals with medical backgrounds and fluency in that
specific language. Relevant citations were screened by two

independent reviewers, and eligible studies were advanced
to full-text review. The full-text review was again completed
by two separate reviewers. Disagreements were resolved by
consensus or by a third reviewer.

Data Extraction and Quality

Two reviewers independently extracted data in duplicate.
Publication date, population, exposure, and outcome data
were compiled. We contacted study investigators for clarifica-
tion when study methods or results were either not reported or
unclear. We assessed the risk of bias and methodological
quality for each included study, in duplicate, using the
Newcastle-Ottawa Scale (NOS) for observational cohort and
case-control studies (18). Any disagreements were resolved
by the consensus of all study investigators.

Statistical Analysis

The DerSimonian and Laird random-effects models were used
to conduct the meta-analysis with Stata/IC 16.1. A random-
effects meta-analysis was selected because of the heterogeneity
underlying the study designs and study population. Inverse
variance study weights were used, and study results were
presented as odds ratios (ORs) with their respective 95% confi-
dence intervals (CIs). We used adjusted OR when available,
otherwise unadjusted OR when no adjusted odds were reported
in the study. Effect measures for studies that reported outcomes
on more than one RPL groups were pooled separately based on
the number of RPLs. Subgroup analyses based on the number
of RPLs and for those with unexplained RPL were performed.
Sensitivity analyses were then completed to evaluate the influ-
ence of individual studies on the primary analysis and for the
detection of time trends. We assessed heterogeneity between
studies using the x? test for homogeneity and the I? statistic.
An I? of >500 was considered to be reflective of significant
study heterogeneity. Publication bias was evaluated through
visual inspection of the funnel plot and Egger test.

RESULTS
Study Characteristics

The systematic search yielded 2,305 results. A total of 1,979
titles and abstracts were reviewed after the removal of dupli-
cates, of which 1,846 studies were excluded for failure to meet
the inclusion criteria (Fig. 1). Overall, 133 full-text articles
were reviewed, of which 18 met the criteria for inclusion in
our systematic review and meta-analysis. Figure 1 indicates
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses flow diagram depicting the study identifica-
tion process (19). There were 17 cohort studies and 1 case-
control study that met the inclusion criteria. Included studies
were published between 1992 and 2021. A total of 3,007,988
patients were included in this study, of which 58,766 had a
history of RPL. Studies originated from 12 countries across
4 continents. The mean age of the participants included
in the RPL groups ranged from 26.3 to 35.2 years; the
mean age in the non-RPL groups ranged from 23.9 to 35
years. The baseline characteristics of included studies are
summarized in Table 1.
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Records identified through Medline
(n=1286) and Embase (n=1008)
database searching
(n=2294)
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(n=11)
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Records screened
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for eligibility

Full-text articles excluded,
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24 Conference abstract only
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Studies included in
qualitative synthesis

14 Wrong study design
25 Wrong patient
population
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|

2 Duplicate

(n=18)

Studies included in
quantitative synthesis
(meta-analysis)

Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram.
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Synthesis of Results

The incidence rates of PTB among the RPL groups ranged
from 4.9% to 19.6% and from 1.5% to 14.0% in the non-
RPL groups (Supplemental Table 1). The odds of PTB were
found to be significantly increased in a subsequent pregnancy
after RPL. The pooled OR from a random-effects meta-anal-
ysis for preterm delivery in patients with >2 or >3 miscar-
riages was 1.60 (95% CI, 1.45-1.78; 18 observational
studies; I* = 85.6%; P<.0005) (Fig. 2).

Subgroup analyses were completed by the number of preg-
nancy losses and for those with a diagnosis of unexplained RPL.
A statistically significant trend toward higher odds of PTB was
observed with the increasing number of pregnancy losses: 2
RPLs (pooled OR, 1.31; 95% CI, 1.09-1.57; 5 studies; I* =
88.9%; P<.0005); >2 RPLs (pooled OR, 1.58; 95% CI, 1.27-
1.96; 6 studies; I = 71.7%; P=.003); and >3 RPLs (pooled
OR, 1.81; 95% CI, 1.58-2.07; 12 studies; > = 73.6%;
P<.0005) (Fig. 2). The analysis of the risk of PTB for patients
with unexplained RPL was also performed (Supplemental
Table 2). It demonstrated a significantly heightened risk of

PTB in this subgroup (pooled OR, 2.05; 95% CI, 1.46-2.89; 5
studies; I* = 21.0%; P=0.28) (Fig. 3). The results from these sub-
group analyses were all in reasonable agreement with the pri-
mary meta-analysis and its pooled OR.

The risk of bias assessment was completed using the NOS.
Case selection, comparability, and exposure were assessed for
bias among case-control studies. Exposure selection, compa-
rability, and outcome ascertainment were assessed for bias
among the included cohort studies. A history of prior PTB
was selected as the most important confounding factor
when assessing comparability among studies. Each study
was also assessed for adequate handling of confounding
(Supplemental Table 3). Ten of the included studies were deter-
mined to be at low risk of bias (NOS score, > 7); the remaining
8 studies were at moderate risk of bias. A sensitivity analysis
was performed by only including articles deemed good quality
by a NOS score of >7. It yielded comparable results to the
main outcome (pooled OR, 1.53; 95% CI, 1.34-1.75; 10 obser-
vational studies; Supplemental Fig. 1). A cumulative effects
meta-analysis by study year demonstrated stabilization of
the effect estimates in the association between RPL and PTB

VOL. 117 NO. 4/ APRIL 2022

813

Descargado para Eilyn Mora Corrales (emoracl7@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en abril 07,
2022. Para uso personal exclusivamente. No se permiten otros usos sin autorizacion. Copyright ©2022. Elsevier Inc. Todos los derechos reservados.



*SOPBAIISAI SOYOAIIP SO SOPO T, *du[ JAIAS[H ‘7700 WS1Ado)) "uoroeziiojne urs sosn so10 uduad os ON "AJUIWEAISN[OXS [euosiad osn eIt “770T
‘L0 THIqe U9 1A1AdS[ Jod so°Ka3[[eorur]) op AJInoag [B100S pue Yi[eaH Jo ATeIqr [euoneN ud (wod [rews@), [ 9eIowd) sa[el1o)) eIoJA ukig ered opegieoss

20T YdV /¥ "'ON LLL TTOA

T 18

TABLE 1

Characteristics of included studies examining the effect of recurrent pregnancy loss on preterm birth.

Author, year®

Thom, 1992 (35)
Jivraj, 2001 (16)

Buchmayer, 2004 (36)

Hammoud, 2007 (37)
Bhattacharya, 2010 (38)

Nielsen, 2010 (39)
Dempsey, 2014 (14)

Gunnarsdottir, 2014 (40)

Field, 2015 (15)
Oliver-Williams, 2015 (41)
Fawzy, 2016 (42)

Yang, 2017 (43)

Cozzolino, 2019 (44)
Paz Levy, 2019 (45)

Sugiura-Ogasawara, 2019 (17)
Ausbeck, 2020 (46)
Ali, 2020 (47)

Rasmark Roepke, 2021 (48)

Country

United States

United
Kingdom

Sweden

Germany
Scotland

Denmark
Ireland

Sweden

Ireland

Scotland
United
Kingdom

China

Italy
Israel

Japan
United States

United Arab
Emirates
Sweden

Design

Retrospective cohort
Retrospective cohort

Retrospective cohort

Retrospective cohort
Retrospective cohort

Retrospective cohort
Prospective cohort

Retrospective cohort

Retrospective cohort
Retrospective cohort

Retrospective cohort

Retrospective
case-control

Retrospective cohort

Retrospective cohort

Retrospective cohort
Retrospective cohort
Prospective cohort

Retrospective cohort

Study period

1984-1987
1992-1998

1987-2000

1991-1997
1950-2000

1986-2007
NR

1995-2009

2008-2011

1980-2008

2001-2007

2010-2013

2014-2015
1991-2014

2011-2014

2008-2017

2017-2019

2003-2012

RPL definition

>3 SA
>3 SA

>2SA

>3 cSA
Unexplained
>3 cSA

>2 SA

>3 5A

>2 SA

>3 cSA
at <20 wks’
GA

>2 cSA

>2 cSA
2 cSA or
any 3 SA
>2SA
>2 cSA at
<12 wks' GA

>2 SA

>3 SA

Non-RPL definition

First singleton live birth
First singleton live birth

Singleton live birth with a
history of <1 SA

No history of SA

Singleton live birth without
a history of SA

Singleton second-born live birth

Healthy pregnant women
matched by age, ethnicity,
body mass index, and
smoking status

Singleton live birth at
>22 wk's gestation
without a history of RPL

Singleton live birth without
a history of RPL

Singleton live birth

Singleton live birth

Singleton live birth

Singleton live birth
History of <1 SA

Singleton live birth, 0 SA
Singleton live birth
at >20 wk’s gestation
with a history of <1 SA
Women without a
history of RPL
Women without a
history of RPL

RPL n

638
162

1,742

1,133
815

213
31

NR

2,030
14,677
400
164

53
12,182

4,557
235
234

4,971

Note: cSA = consecutive spontaneous abortion; GA = gestational age; N = population size; NR = not reported; PTB = preterm birth; RPL = recurrent pregnancy loss; SA = spontaneous abortion.
2 Studies ranked by publication year, from the earliest to the most recent.
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Non-RPL n

3,099
24,699

600,141

58,253
143,595

510,264
31

NR

28,023
646,382
39,860
328

65
230,005

71,356
17,435
1,503

57,410

RPL age
(mean = SD)

26.3
32+54

NR

NR
30.5

NR
33.5

NR

NR

NR
326 £5.7
33.97 £4.25

352 +438
31.6 £5.75

NR
299 £55
33.7+£5.6

NR

Non-RPL age
(mean = SD)

23.9
283+54

NR

NR
30.5

NR
33.65

NR

NR
NR
29+6.2
30.48 + 3.65

35+ 3.1
28 +£5.6

NR
25.6 £6.3
326 +£5.2

NR

ADNVNDIYd ATV “FTDILYV TVNIDIMO



Fertility and Sterility®

RPL and Preterm Birth by Number of RPL

%

rpl and author exp(b) (95% CI) Weight
23
Thom 1992 —— 1.50 (1.09, 2.07) 4.22
Jivraj 2001 : — —g 3.50 (2.23, 5.49) 3.02
Hammoud 2007 b 2.46 (1.68, 3.60) 3.62
Bhattacharya 2010 T 1.96 (0.78, 4.92) 1.06
Nielsen 2010 -{-0— 2.15 (1.31,3.52) 2.70
Dempsey 2014 T 1.00 (0.13, 7.63) 0.24
Gunnarsdottir 2014 <+ 1.50 (1.30, 1.74) 6.36
Field 2015 + 1.54 (1.29, 1.84) 5.98
Oliver-Williams 2015 K 2.14 (1.93,2.38) 6.78
Fawzy 2016 T + 1.64 (1.22, 2.20) 457
Sugiura-Ogasawara 2019 aal 1.29 (1.01, 1.65) 5.14
Rasmark Roepke 2021 & 1.95 (1.76, 2.16) 6.80
Subgroup, DL (I = 73.6%, p = 0.000) b 1.81(1.58,2.07)  50.48
1
a2 ;
Buchmayer 2004 + 1.74 (1.50, 2.02) 6.29
Yang 2017 ——:-0— 2.05 (0.76, 5.55) 0.92
Cozzolino 2019 T <+ 8.17 (0.95, 70.21) 0.22
PazLevy 2019 * 1.48 (1.39, 1.57) 712
Ausbeck 2020 - 0.91 (0.62, 1.33) 3.62
Ali 2020 r—— 2.52 (1.56, 4.08) 2.79
Subgroup, DL (I* = 71.7%, p = 0.003) <P 1.58 (1.27,1.96)  20.96
2 |
Hammoud 2007 + 1.56 (1.24, 1.97) 5.31
Bhattacharya 2010 —tr= 1.18 (0.75, 1.86) 2.97
Gunnarsdottir 2014 & ! 1.18 (1.08, 1.29) 6.89
Oliver-Williams 2015 ‘ 1.56 (1.46, 1.66) 7.10
Sugiura-Ogasawara 2019 > | 1.09 (0.94, 1.27) 6.30
Subgroup, DL (I° = 88.9%, p = 0.000) d, 1.31 (1.09, 1.57) 28.56
1
Heterogeneity between groups: p = 0.021 !
Overall, DL (I = 85.6%, p = 0.000) $ 1.60 (1.45,1.78)  100.00
T T

A 1

NOTE: Weights and between-subgroup heterogeneity test are from random-offects model

Forest plot for subgroup analysis demonstrating the odds of preterm birth in association with varying definitions of recurrent pregnancy loss (RPL) (2,

>2, and >3). Cl = confidence interval; DL = DerSimonian and Laird.
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after 2014 (Supplemental Fig. 2), but the overall effect has
consistently illustrated the negative impact of RPL on PTB.
The influence analysis did not suggest that any one study
had a disproportionate impact on the results (Supplemental
Fig. 3). Finally, there was no significant evidence of publica-
tion bias. Relative symmetry was observed on visual inspec-
tion of the funnel plot (Supplemental Fig. 4), and the Egger
test did not show evidence of a small-study effect (P=.48;
Supplemental Fig. 5) (20).

DISCUSSION
Summary of the Main Findings

The results of our systematic review and meta-analysis
demonstrate that women with a history of RPL have a signif-
icantly increased risk of PTB in a subsequent pregnancy
compared with those without an RPL history. This association
is consistent across subgroup analyses of women with 2, > 2,
and >3 miscarriages, of women with a diagnosis of unex-
plained RPL, as well as in sensitivity analyses where only

data from good-quality studies were tabulated. There was ev-
idence of effect modification by the number of pregnancy los-
ses: the odds of delivering a preterm infant were almost 1.3,
1.6, and 1.8 times as likely among women with a history of
2, 22, and >3 pregnancy losses, respectively, when
compared with the women without a history of RPL. The
mean incidence of PTB among the RPL groups ranged from
7.2% to 11.9%, whereas the mean PTB incidence in the
non-RPL group was 5.8%. Unexplained RPL is another sur-
prising but significant risk factor for PTB. Our results demon-
strate that women with unexplained RPL have twice the odds
of having PTB in a subsequent pregnancy compared with
women without RPL.

Pathophysiology of RPL and PTB

By definition, “recurrent pregnancy loss” does not denote a spe-
cific defect or functional impairment. It remains unlikely that
there is a causal association between RPL and PTB, but rather,
both conditions are reflective of an underlying placental
dysfunction. It is known that the development and delivery of
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FIGURE 3

Unexplained RPL and Preterm Birth

%

author exp(b) (95% ClI) Weight
Jivraj 2001 —!—+— 3.21 (1.46, 7.07) 15.58
Nielsen 2010 + 2.25(1.37, 3.69) 31.39
Dempsey 2014 : 1.00 (0.13, 7.59) 2.76
i
Fawzy 2016 —"E' 1.62 (1.15, 2.29) 47.80
Cozzolino 2019 % - 8.17 (0.95, 70.16) 2.46
Overall, DL (I = 21.0%, p = 0.281) <> 2.05 (1.46, 2.89) 100.00
T T
A 1 10

NOTE: Weights are from random—effects model

Forest plot for subgroup analysis demonstrating the odds of preterm birth in association with unexplained recurrent pregnancy loss (RPL). Cl =

confidence interval; DL = DerSimonian and Laird.
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a term infant requires implantation, placentation, and growth.
Failure of any of these processes may result in first-trimester
loss or, occasionally, RPL. It is thought that inadequate implan-
tation leads to impaired placental function and, consequently,
puts pregnancies at risk for poor fetal growth, placental abrup-
tion, preeclampsia, stillbirth, and preterm delivery (21, 22). It
would be reasonable to surmise that this mechanism may,
therefore, link RPL and PTB. Additionally, genetic association
studies found that polymorphism in angiogenesis- and
vasoconstriction-related vascular endothelial growth factor
genes may be correlated with both RPL and PTB (23, 24). Their
pathogenesis could also stem from genetic variation in the
endometrial control of implantation or maternal adaptations
to pregnancy (21, 25). A past review published in 2009 also
examined the association between abortions and the risk of
subsequent PTB (26). It examined both induced and sponta-
neous abortions but did not specifically investigate RPL. A
similar dose-response of increasing PTB with the increasing
number of miscarriages was observed. Indeed, of the 7 studies
that included multiple spontaneous abortions, the investigators

reported an odds of PTB of 2.27 (95% CI, 1.98-2.81) among
women who had >2 abortions and 1.43 (95% CI, 1.05-1.66)
among women with 1 abortion.

Management of RPL and Prevention of PTB

The high rate of spontaneous isolated losses in the general
population, lack of a consistent definition for RPL, and rela-
tively good prognosis for live birth among patients with
RPL have made efforts to understand the obstetric manage-
ment of these patients challenging. Few evidence-based treat-
ments exist for the management of RPL, making it a
frustrating diagnosis for patients and health care providers
alike. Existing therapies mostly aim to address prespecified
underlying etiologies of RPL, like antiphospholipid antibody
syndrome or endocrinopathies. However, unless a treatable
cause is identified, the overwhelming majority of patients
with RPL are managed with supportive care (27-29). The
role of progesterone supplementation in women with a
history of RPL has garnered increasing attention. A 2019
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Cochrane review found a reduction in the number of
miscarriages for women given progesterone
supplementation compared with controls (relative risk, 0.73;
95% CI, 0.54-1.00) (30), leading the way for the prevention
of miscarriage through progesterone support. Progesterone
has a role in preventing preterm delivery as well. It has
effects on the myometrium, chorioamniotic membranes,
and cervix, and a withdrawal of progesterone appears to be
a key mechanism for cervical ripening. Over the last decade,
weekly injections of  17-alpha-hydroxyprogesterone
caproate have also been proposed to reduce the risk of PTB
in women with a history of prior PTB (31). Additionally,
assuming that vascular placental disease may be an
underlying mechanism in RPL and PTB, antenatal aspirin
could be considered for this population (32). In 2020, the
ASPIRIN trial found that low-dose aspirin therapy initiated
in early gestation resulted in a reduced incidence of preterm
delivery (relative risk, 0.89; 95% CI, 0.81-0.98) (33). Certainly,
the increased risk of PTB in patients with RPL warrants their
designation as “high-risk pregnancies,” and more intensive
prenatal monitoring should be offered to pregnant women
with a history of RPL.

Future Directions

Despite the lack of clarity on a possible common etiology or
contributing factor, data remain convincing for an associa-
tion between RPL and PTB. Our systematic review and
meta-analysis demonstrate that women with a history of
RPL are at statistically significant increased odds of delivering
preterm infants. These findings are relevant to women who
are trying to conceive, and to physicians that work in obstet-
rics and fertility. There is a clear need for well-designed, pro-
spective studies to examine the association and causation of
RPL and PTB. Additionally, there is a need to investigate
the efficacy of available therapies, such as aspirin and proges-
terone supplementation, that may be used to prolong preg-
nancy in these women. Finally, the rates of other adverse
perinatal outcomes related to placental dysfunction,
including gestational hypertension, preeclampsia, intrauter-
ine growth restriction, placental abruption, and perinatal
deaths should also be evaluated in the setting of a pregnancy
after RPL.

Strengths and Limitations

To our knowledge, this is the first systematic review and
meta-analysis describing the association between RPL and
the risk of PTB. The large sample size of 3,007,9878 women,
of which 58,766 have a history of RPL, provides excellent pre-
cision to our estimates. Our rigorous methodology ensured
that we interrogated all potential sources of heterogeneity
by performing influence, subgroup, and sensitivity analyses.
Most included studies were of good quality, where adequate
population selection and ascertainment of exposure and of
perinatal outcomes of interest were consistently performed.
In addition, our study was not biased by language or
geographic exclusions. Overall, there was little evidence of
publication bias or small-study effects. This study also has
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several limitations. First, there was significant between-
study heterogeneity (I> > 50% in the primary analysis of
RPL and PTB). Namely, the studies used different definitions
for RPL (2, >2, and >3; whether consecutive or with the
same partner; primary or secondary RPL; and unexplained
or not) and varying comparison groups (with no or <2 mis-
carriages), and data came from populations of diverse back-
ground and clinical settings. Therefore, despite our efforts
with the aforementioned statistical analyses, between-study
heterogeneity remained elevated. That said, in a stratified
analysis by RPL definition and in the subgroup analysis of
the association between unexplained RPL and PTB in a subse-
quent pregnancy, the pooled OR remained statistically signif-
icant, with a lower I?. Second, the included studies were not
consistent in their adjustment of confounders. Few studies
adjusted for important risk factors for PTB, such as a history
of prior PTB and preeclampsia. Those studies that did control
for confounders adjusted for different covariates, thereby
increasing between-study heterogeneity. Third, the underly-
ing etiologies of RPL were not uniformly reported and
adjusted for in the included studies. For instance, antiphos-
pholipid syndrome is a known risk factor for PTB in the
setting of RPL (34). The lack of adjustment for known RPL eti-
ologies likely accounts for some unmeasured confounding.
Fourth, all included studies were observational in design,
and thus, there remains the possibility of residual confound-
ing. Lastly, given that this was a meta-analysis of observa-
tional studies, we are unable to draw any conclusions about
causality, albeit this was never the intention of this review.
It is possible that RPL may be a downstream effect of under-
lying pathologies that predispose to preterm delivery.

CONCLUSION

In conclusion, this is the first systematic review and meta-
analysis on the relationship between RPL and PTB, and it
demonstrates a significant increase in the odds of PTB among
women with a history of RPL. Consequently, women with a
history of RPL may benefit from additional counseling and
more intensive monitoring during subsequent pregnancies.
Additional prospective observational studies are required to
further elucidate the relationship between RPL and PTB.

DIALOG: You can discuss this article with its authors and

@. other readers at https:/Awww.fertstertdialog.com/posts/

33777
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Parto prematuro después de pérdida recurrente del embarazo: una revision sistematica y meta-analisis.

Objetivo: Evaluar el impacto de la pérdida recurrente del embarazo (PRE) en el riesgo de parto prematuro (PP) en embarazos
subsecuentes.

Diseno: Revision sistemdtica y meta-analisis.

Lugar: No aplicable.

Paciente(s): Mujeres embarazadas con y sin antecedente de PRE.

Intervenciones: Se utilizaron PubMed, Embase, Google Scholar y el registro de ensayos Cochrane para identificar estudios relevantes.

Medida(s) de resultado(s) principal(es): Se evalu6 la relacién de probabilidades (RP) para la asociacion entre PRE y PP en los estudios
incluidos. Las estimaciones del efecto se agruparon mediante un modelo de metaanalisis de efectos aleatorios de DerSimonian y Laird.

Resultado(s): Dieciocho estudios cumplieron los criterios de inclusion. Se incluyeron un total de 58,766 mujeres con antecedente de
PRE y 2,949,222 mujeres sin antecedente de PRE. Una relacion de probabilidades agrupadas de 1.60 (intervalo de confianza [IC] del 95%,
1.45-1.78; 18 estudios observacionales; [>= 85.6%) fue observado en nuestro metaanalisis de efectos aleatorios. Se observa una ten-
dencia hacia mayores probabilidades de PP con el creciente ndmero de pérdidas gestacionales: 2 PRE (RP agrupadas, 1.31; IC del 95%,
1.09-1.57; I> = 88.9%); >2 RPL (RP agrupadas, 1.58; IC del 95%, 1.27-1.96; > =71.7%); y >3 PRE (RP agrupadas, 1.81; IC del 95%,
1.58-2.07; I? = 73.6%). El analisis del riesgo de PP para pacientes con PRE inexplicable demostré un aumento significativo del riesgo de
PP en este subgrupo (RP agrupadas, 2.05; IC del 95%, 1.46-2.89; 2 = 21.0%). Se observaron ajustes inconsistentes para factores de
confusion y heterogeneidad significativa entre los estudios.

Conclusion(es): A pesar de la heterogeneidad significativa entre los estudios, encontramos que mujeres con antecedente de PRE tu-
vieron significativamente mayor probabilidad de nacimiento de bebés prematuros en embarazos subsecuentes.
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