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Abstract

Introduction: The lowest incidence of perinatal morbidity and mortality occurs
around 39-40 weeks. Therefore, some have advocated induction of uncomplicated
singleton gestations once they reach full-term. The aim of the study was to evaluate
the risk of cesarean delivery, and any maternal and perinatal effects of a policy of
induction of labor in women with full-term uncomplicated singleton gestations.
Material and methods: We performed an electronic search from inception of each data-
base to August 2018. All results were then limited to randomized trial. No restrictions for
language or geographic location were applied. Inclusion criteria were randomized clinical
trials of asymptomatic women with uncomplicated, singleton gestations at full-term (ie,
between 39*° and 40" weeks) who were randomized to either planned induction of
labor or control (ie, expectant management). Only trials on asymptomatic singleton ges-
tations without premature rupture of membranes or any other indications for induction
evaluating the effectiveness of planned induction of labor in full-term singleton gesta-
tions were included. The primary outcome was the incidence of cesarean delivery.
Results: Seven randomized clinical trials, including 7598 participants were analyzed.
Three studies enrolled only women with favorable cervix, defined as a Bishop score
of 25 in nulliparous women or 24 in multiparous women. One trial included only
women aged 35 years or older. Women randomized to the planned induction of labor,
received scheduled induction usually at 39*° to 39" weeks of gestation, whereas
women in the control group received expectant management usually until
41-42 weeks of gestation, or earlier if medically indicated. Methods of induction usu-
ally included cervical ripening, with either misoprostol or Foley catheter, in conjunc-
tion with or followed by oxytocin for women with unfavorable cervix, and oxytocin
and artificial rupture of membranes for those with favorable cervix. Five trials also
used artificial rupture of membranes as a method for induction. Uncomplicated full-
term singleton gestations that were randomized to receive induction of labor had

similar incidence of cesarean delivery compared with controls (18.6% vs 21.4%;

Abbreviations: Cl, confidence interval; 12, Higgins I-squared; MSAF, meconium-stained amniotic fluid; RCT, randomized controlled trial; RR, relative risk.
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outcomes.
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1 | INTRODUCTION

Several studies have shown that the lowest incidence of perinatal
morbidity and mortality occurs at around 39 weeks of gestation.'?
Perinatal mortality starts to increase with late-term and post-term
pregnancies.®

Therefore, some authors have advocated induction of labor of
even uncomplicated singleton pregnancies once they reach full-term
(39*9-40%° weeks).*® Opponents of such a policy have remarked
that induction has often been associated with an increased risk of
cesarean delivery.g'12 Randomized controlled trials of pregnancies
with indications for induction have shown that induction is not asso-
ciated with an increased risk of cesarean, and is instead associated
with maternal and perinatal benefits.*3°

The aim of this study was to evaluate the risk of cesarean deliv-
ery and any maternal and perinatal effects of a policy for induction

of labor in women with full-term uncomplicated singleton gestations.

2 | MATERIAL AND METHODS

2.1 | Search strategy

We performed electronic researchin Scopus, ClinicalTrials.gov, MEDLINE,
the PROSPERO International Prospective Register of Systematic Reviews,
EMBASE, and the Cochrane Central Register of Controlled Trials with the

» o« ENG

use of the following key words: “induction,” “cesarean section,” “expect-
ant management,” and “pregnancy” from inception of each database to
August 2018. All results were then limited to “clinical trial.” No restric-

tions for language or geographic location were applied.

2.2 | Study selection and risk of bias

Inclusion criteria were randomized clinical trials of asymptomatic
pregnant women with uncomplicated singleton gestations at full-
term (ie, between 39*0 and 40*° weeks) who were randomized to
either planned elective induction of labor or control (ie, expectant
management).

risk of cesarean delivery.

relative risk 0.96, 95% Cl 0.78-1.19). Regarding neonatal outcomes, induction of labor
at full-term was associated with a significantly lower rate of meconium-stained amni-
otic fluid (4.0% vs 13.5%; relative risk 0.32, 95% Cl 0.18-0.57), and lower mean birth-
weight (mean difference -98.96 g, 95% Cl -126.29 to -71.63) compared with the

control group. There were no between-group differences in other adverse neonatal

Conclusions: Induction of labor at about 39 weeks is not associated with increased

cesarean delivery, induction of labor, operative delivery, oxytocin, prostaglandin, vaginal

Key message

Induction of labor at full-term is not associated with
increased risk of cesarean delivery.

Only trials on asymptomatic singleton gestations without pre-
mature rupture of membranes or any other indications for induction
evaluating the effectiveness of planned “elective” induction of labor
in full-term singleton gestations were included. Exclusion criteria
included quasi-randomized trials and trials in women with prema-
ture rupture of membranes, or with indication for induction (ie, in-
trauterine growth restriction, diabetes, gestational hypertension/
preeclampsia, oligohydramnios, fetal macrosomia).

Inclusion criteria included different methods of induction, includ-
ing amniotomy, balloon, oxytocin, and prostaglandins. Trials using
methods of induction that are not currently considered the standard
of care, such as laminaria tent, were excluded from the meta-analysis.

The meta-analysis was reported following the Preferred
Reporting Item for Systematic Reviews and Meta-analyses (PRISMA)
statement.!® Before data extraction, the review was registered with
the PROSPERO International Prospective Register of Systematic
Reviews (registration no.: CRD42018094876).

The risk of bias in each included study was assessed using the
criteria outlined in the Cochrane Handbook for Systematic Reviews of
Interventions.t” Review authors’ judgments were categorized as “low

risk,” “high risk,” or “unclear risk” of bias.

2.3 | Outcomes

All analyses were performed using an intention-to-treat approach,
evaluating women according to the treatment group to which they
were randomly allocated in the original trials.

The primary outcome was the incidence of cesarean deliv-

ery. Secondary outcomes were incidences of spontaneous vaginal
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delivery, operative vaginal delivery (either forceps or vacuum), cho-
rioamnionitis, mean postpartum blood loss, and neonatal outcomes
including meconium-stained amniotic fluid (MSAF), Apgar score <7
at 5 min, birthweight, admission to neonatal intensive care unit, and
perinatal death.

We planned to assess the primary outcome in subgroup analyses
of women with favorable cervix (defined as a Bishop score of 25 in
nulliparous women or 24 in multiparous women), with unfavorable
cervix, of nulliparous women only, of women with a previous cesar-
ean section, and of trials published after 2010.

2.4 | Data analysis

The data analysis was completed using Review Manacer 5.3 (The
Nordic Cochrane Centre 2014, Copenhagen, Denmark).

The summary measures were reported as summary relative risk
(RR) or as summary mean difference with 95% confidence intervals
(95% ClI) using the random effects model of Der Simonian and Laird.
I-squared (Higgins I%) >0% was used to identify heterogeneity and a

P value <.05 was considered statistically significant.

3 | RESULTS

3.1 | Study selection and study characteristics

We initially identified 18 trials evaluating the effectiveness of in-
duction of labor in women with full-term pregnancies.4'8'13'15’18'27
Eleven studies were excluded.’**%82% Seven randomized clinical
trials, including 7598 participants, which met the inclusion criteria
for this meta-analysis, were analyzed.*®%%%’ Figure 1 shows the
flow diagram (PRISMA template) of information through the differ-
ent phases of the review. Two authors provided unpublished data
from their trials.”®

The overall risk of bias was judged as low. Most studies had
a low risk of bias in selective reporting and incomplete outcome
data according to the Cochrane Collaboration tool. No study was
double blind because this was deemed difficult methodologically
given the intervention (Figure 2). Statistical heterogeneity within
the trials ranged from low to high with no inconsistency (17 = 0%)
for some of the secondary outcomes, and 12 = 38% for the primary
outcome.

The characteristics of the 7 included trials are summarized in
Table 1. Of the 7598 women, 3807 (50%) were randomized to the
induction group, and 3791 (50%) to control. All studies enrolled only
uncomplicated full-term vertex singleton gestations. Three studies
enrolled only women with a favorable cervix, defined as a Bishop
score of 25 in nulliparous women or 24 in multiparous women.
Walker et al included only women aged 235 years. Women ran-
domized in the planned induction of labor, received scheduled in-
duction usually at 39*° to 39*¢ weeks of gestation, whereas women
in the control group received expectant management usually until
41-42 weeks of gestation, or earlier if medically indicated.?>?
Methods of induction usually included cervical ripening, with either

1985 records
identified through

database
searching

removed

|

1562 records excluded on
basis of title or abstract

15680 records after duplicates ‘

11 full-text articles excluded:

Intrauterine growth restriction
(2)

Gestational
hypertension/preeclampsia (2)

Fetal macrosomia (2)

Multiple gestations (2)

18 full-text articles
1 far

eligibility

1

7 studies included
in qualitative
synthesis

_

7 studies included
in quantitative
synthesis
(meta-analysis)

Duplicates (2)

ongoing (1)

FIGURE 1 Flow diagram of studies identified in the systematic
review

misoprostol or Foley catheter, in conjunction with or followed by
oxytocin for women with unfavorable cervix (Bishop score <5), and
Oxytocin alone for those with favorable cervix (Bishop score 25).
Five trials also used artificial rupture of membranes as method for

induction.

3.2 | Synthesis of results

Uncomplicated full-term singleton gestations who received induc-
tion of labor had similar incidence of cesarean delivery compared
with controls (18.6% vs 21.4%; RR 0.96, 95% CI 0.78-1.19) (Figure 3).
Regarding neonatal outcomes, induction was associated with a
significantly lower rate of MSAF (4.0% vs 13.5%; RR 0.32, 95% ClI
0.18-0.57) (Figure 4), and significantly lower mean birthweight
(mean difference -98.96 g, 95% Cl -126.29 to -71.63) compared
with the control group. There were no differences in other adverse
neonatal outcomes (Table 2).

Table 3 shows the results for primary outcome in the subgroup
analyses. We found no differences in the rate of cesarean delivery in
women with favorable or unfavorable cervix and nulliparous women,
and in trials published after 2010 (Table 3). No study stratified data

by previous cesarean section.
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question mark: unclear risk of bias. B, Risk of bias graph about each risk of bias item presented as percentages across all included studies

[Color figure can be viewed at wileyonlinelibrary.com]

4 | DISCUSSION

This meta-analysis of pooled data of the 7 randomized controlled trials
(RCTs) evaluating full-term uncomplicated vertex singleton gestations
showed that scheduled induction of labor at about 39 weeks is not
associated with an increased risk of cesarean delivery compared with
controls expectantly managed at least until 241 weeks. Furthermore,
induction of labor was associated with a significantly lower rate of
MSAF. MSAF is associated with an increased risk of adverse fetal
outcomes including meconium aspiration syndrome, cerebral palsy,
seizure, and pulmonary disease.?®%2 Meconium aspiration syndrome
occurs in 5% of the cases of MSAF and >4% of infants with meconium

aspiration syndrome die, accounting for 2% of perinatal deaths.3132

Although induction was associated with lower birthweight, a
mean difference of about 100 g at full-term is probably not clinically
significant, and we found no differences in adverse neonatal out-
comes, including Apgar score <7 at 5 min, and admission to neonatal
intensive care unit between intervention and control groups. There
were 3 fewer perinatal deaths in the induction vs control group
(Table 2), which equates to about one fewer perinatal deaths every
1000 births if awoman is induced at 39 weeks vs expectant manage-
ment, but this difference was not significant, and our study was not
powered for this outcome.

Other meta-analyses have addressed induction of labor and

33,34

cesarean delivery.33'38 Two reviews included women with in-

dications for induction, such as intrauterine growth restriction,
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Induction Control Risk ratio
BEverts Total BEvents Total Weight M-H, Random, 95% Cl Year

Risk ratio
M-H, Random, 95% CI

Study or subgroup

Cole 1874 5 111 9 117 3.8% 0.59[0.20,1.69] 1974
Martin 1978 4 92 1 92 0.9% 400[0.46, 35.11] 1978 +
Tylleskar 1978 1 43 1 41 0.6% 0.95[0.06,14.75] 1979 + *
Mielsen 2004 8 116 g8 110 4 7% 0.95[0.37,2.44] 2004 —
Miller 2014 25 a2 14 80 10.8% 1.74[0.98 3.10] 2014 T
Walker 2016 98 304 103 34 327% 0.98[0.78,1.23] 2016 —a—
Grobrman 2018 A69 30484 A74 3037 466% 0.84 [0.76,0.593] 2018 L g
Total (95% CI) 3807 3791 100.0% 0.96 [0.78, 1.19] <
Total events o 210
?et?;ngenemrl:l fcﬁ: ?22_% 3:4 QPE? ?;: B(F =14y /7= 38% "1 03 0's ) £ 0
estior overall effect £=0.34 (P =.73) Induction Contral
FIGURE 3 Forest plot for the risk of cesarean delivery [Color figure can be viewed at wileyonlinelibrary.com]
Induction Control Risk ratio Risk ratio
Study or subgroup MSAF Total MSAF Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Cole 1874 T 111 13 117 T.9% 0.08[0.01,061] 1974
Martin 1978 3 92 13 92 209% 0.23[0.07,078) 1878 e
Mielsen 2004 B 116 11 110 32.7% 0.52[0.20,1.358] 2004 —
Miller 2014 B az 17 a0 /a% 0.34[0.14,083] 2014 —a—
Total (95% CI) 401 399 100.0% 0.32 [0.18, 0.57] i
Total events 16 a4
Heterogeneity: v= 002, ¥* =319, df= 3 (P = 36); = 6% 0005 o 10 =00

Test for averall effect: 7= 3 86 (P =.0001)

Induction  Control

FIGURE 4 Forest plot for the risk of meconium-stained amniotic fluid [Color figure can be viewed at wileyonlinelibrary.com]

hypertensive complications, or gestation 241 weeks. Both showed
not only no increase in cesarean delivery, but a significant decrease
in the incidence of cesarean delivery. Saccone and Berghella35
showed that induction of labor at full-term in women with uncompli-
cated singleton pregnancies was not associated with increased risk
of cesarean delivery. However, they included only trials published
before 2014, and therefore fewer trials and fewer participants.
Sotiriadis et al recently published a meta-analysis on the effect of
induction of labor at 39 weeks compared with expectant manage-
ment on the risk of cesarean delivery, and on maternal death and
neonatal intensive care admission.®® This meta-analysis, including
5 studies (n = 7261), is concordant with our findings from 7 studies
(n = 7598) showing that planned induction of labor in uncomplicated
singleton pregnancy at 39 weeks of gestation may reduce the need
for cesarean delivery, as well as the risk of hypertensive disease of
pregnancy and the need for neonatal respiratory support.>® Notably
the meta-analysis by Sotiriadis et al excluded 3 RCTs®® each of
which included women only with a favorable or unfavorable cervix.
For example the Miller et al study® only included women with Bishop
score <5 whereas Tyllerskar et al® and Nielsen et al’ only included
women with a favorable cervical examination. The addition of these
3 studies®® causes the cesarean delivery rate to be non-significant
in this study.

Limitations of our study are inherent to the limitations of the in-
cluded RCTs. Only 2 of the included RCTs had cesarean delivery as

primary outcome. No long-term outcomes were reported in any of

the trials. The vast majority of the included participants came from
one large RCT, which therefore drives the results.

Induction of labor can be used to intervene in a pregnancy when
therisks of continuing the pregnancy outweigh those of intervention.
However, induction was once widely believed to increased the risk
of cesarean delivery.'?®8 Several studies also showed higher rates of
cesarean delivery in women who underwent induction of labor com-
pared with those who underwent spontaneous labor.®® However, at
any given point in a pregnancy, the decision is not between induction
of labor and spontaneous labor, but between induction and expect-
ant management, which yields a pregnancy of greater gestational
age and which may not lead to spontaneous labor.%’

Recently, the ARRIVE trial concluded that induction of labor at
39 weeks of gestation in low-risk nulliparous women did not result
in a significantly lower frequency of adverse perinatal outcome, but
did result in lower frequency of cesarean delivery.”’ The American
College of Obstetricians and Gynecologists and the Society for
Maternal-Fetal Medicine released a statement in response to the re-
sults of the ARRIVE trial.*® Given the benefit in terms of decreased
risk of cesarean delivery, the American College of Obstetricians
and Gynecologists and the Society for Maternal-Fetal Medicine de-
termined that it is reasonable for obstetric care providers to offer
an induction of labor at 39 weeks in well-dated low-risk singleton
pregnancies.

This meta-analysis, including data from the ARRIVE trial, showed

that induction of labor in asymptomatic and uncomplicated singleton
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SACCONE ET AL.

TABLE 3 Incidence of cesarean delivery in subgroup analyses
Population Outcome Included studies
Favorable Cesarean delivery Tyllerskar 1979Nielsen 2005’ Walker
cervix 2016%
Unfavorable Cesarean delivery Miller 20158
cervix
Nulliparous Cesarean delivery Tyllerskar 1979Miller
women 2015%Grobman 20187
Prior Cesarean delivery —
cesarean
delivery
Trials Cesarean delivery Miller 2015%Walker 2016%°Grobman
published 2018%
after 2010

Cl, confidence interval; RR, relative risk.

gestations at full-term (39°-40° weeks) is not associated with an in-
creased risk of cesarean delivery, but is in fact associated with a sig-

nificantly lower risk of MSAF.

ACKNOWLEDGMENTS

We thank Dr. Nielsen and Dr. Miller for providing additional unpub-
lished data from their trials.

CONFLICTS OF INTEREST

None.

ORCID

Gabriele Saccone https://orcid.org/0000-0003-0078-2113

Antonio Raffone https://orcid.org/0000-0001-5443-2333

Vincenzo Berghella https://orcid.org/0000-0001-7420-1807

REFERENCES

1. Reddy UM, Ko CM, Raju TN, Willinger M. Delivery indications at
late preterm gestations and infant mortality rates in The United
States. Pediatrics. 2009;124:234-240.

2. ACOG Committee Opinion. Nonmedically indicated early-term deliver-
ies. Committee opinion Number 561. Obstet Gynecol. 2013; 121:911-915.

3. Fedelman G. Prospective risk of stillbirth. Obstet Gynecol.
1992;79:547-553.

4. Cole RA, Howie PW, Macnaughton MC. Elective induction of la-
bour. A randomized prospective trial. Lancet. 1975;1:767-770.

5. Martin DH, Thompson W, Pinkerton JH, Watson JD. A randomized
controlled trial of selective planned delivery. Br J Obstet Gynaecol.
1978;85:109-113.

6. Tylleskar J, Finnstrom O, Leijon |, et al. Spontaneous labor and elec-
tive induction - a prospective randomized study. Effects on mother
and fetus. Acta Obstet Gynecol Scand. 1979;58:513-518.

7. Nielsen PE, Howard BC, Hill CC, Larson PL, Holland RH, Smith PN.
Comparison of elective induction of labor with favorable Bishop

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Total I? RR (95% Cl)

107/463 (23.1%) vs 0%
112/465 (24.1%)

25/82(30.5%) vs 14/80

0.98(0.79-1.22)

Not applicable 1.74 (0.98-3.10)

(17.5%)

595/3184 (18.7%) vs 67% 1.12(0.60-2.07)
689/3158 (21.8%)

692/3445 (20.1%) vs 72% 0.99 (0.76-1.29)

791/3431 (23.0%)

scores versus expectant management: a randomized clinical trial. J
Matern Fetal Neontal Med. 2005;18:59-64.

Miller NR, Cypher RL, Foglia LM, Pates JA, Nielsen PE. Elective in-
duction of labor compared with expectant management of nullipa-
rous women at 39 weeks of gestation: a randomized controlled trial.
Obstet Gynecol. 2015;126(6):1258-1264.

Abotalib ZM. Elective induction of labor at term: doing a lot to gain
a little? Saudi Med J. 1999;20:185-188.

Cammu H, Martens G, Ruyssinck G, Amy JJ. Outcome after elective
labor induction in nulliparous women: a matched cohort study. Am
J Obstet Gynecol. 2002;186:240-244.

Macer JA, Macer CL, Chan LS. Elective induction versus sponta-
neous labor: a retrospective study of complications and outcome.
Am J Obstet Gynecol. 1992;166:1690-1696.

Maslow AS, Sweeny AL. Elective induction of labor as a risk fac-
tor for cesarean delivery among low-risk women at term. Obstet
Gynecol. 2000;95:917-922.

Van de Hove MM, Willekes C, Roumen FJ, Scherjon SA. Intrauterine
growth restriction at term: induction or spontaneous labour?
Disproportionate intrauterine growth intervention trial at term (DIGITAT):
a pilot study. Eur J Obstet Gynecol Reprod Biol. 2006;125:54-58.

Boers KE, Vijgen SM, Bijlenga D, et al. Induction versus ex-
pectant management in twin pregnancy. Gynecol Obstet Invest.
2000;49:24-27.

Koopmans CM, Bijlenga D, Groen H, et al. Induction of labour
versus expectant monitoring for gestational hypertension or mild
pre-eclampsia after 36 weeks’ gestation (HYPITAT): a multicenter,
open-label randomized controlled trial. Lancet. 2009;374:979-988.
Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA state-
ment. J Clin Epidemiol. 2009;62(10):1006-1012.

Higgins JPT, Green S, eds. Cochrane Handbook for Systematic
Reviews of Intervention. The Cochrane Collaboration. http://train-
ing.cochrane.org/handbook. Accessed April 24, 2018.

Gonen O, Rosen DJD, Dolfin Z, Tepper R, Markov S, Fejgin MD.
Induction of labor versus expectant management in macrosomia: a
randomized study. Obstet Gynecol. 1997;89:913-917.

Boulvain M, Senat MV, Rozenberg P, Irion O. Induction of labor or
expectant management for large-for-dates fetuses: a randomized
controlled trial. Am J Obstet Gynecol. 2012;206(S1):2.

Suzuki S, Otsubo Y, Sawa R, Yoneyama Y, Araki T. Clinical trial of in-
duction of labor versus expectant management in twin pregnancy.
Gynecol Obstet Invest. 2000;49:24-27.

Dodd JM, Crowther Ca, Haslam RR, Robinson JS. Elective birth
at 37 weeks of gestation versus standard care for women with an


https://orcid.org/0000-0003-0078-2113
https://orcid.org/0000-0003-0078-2113
https://orcid.org/0000-0001-5443-2333
https://orcid.org/0000-0001-5443-2333
https://orcid.org/0000-0001-7420-1807
https://orcid.org/0000-0001-7420-1807
http://training.cochrane.org/handbook
http://training.cochrane.org/handbook

SACCONE ET AL.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

uncomplicated twin pregnancy at term: the twins timing of birth
randomized trial. BJOG. 2012;119:964-973.

Amano K, Saito K, Shoda T, et al. Elecetive induction of labor at
39 weeks of gestation: a prospective randomized trial. J Obstet
Gynaecol Res. 1999;25:33-37.

Leijnon I, Finnstrom O, Hedenskog S, et al. Spontaneous labor and
elective induction - a prospective randomized study. Bilirubin levels
inthe neonatal period. Acta Obstet Gynecol Scand. 1980;59:103-106.
Leijnon I, Finnstrom O, Hedenskog S, et al. Spontaneous labor and
elective induction - a prospective randomized study. Behavioural
assessment and neurological examination in the newborn period.
Acta Paediatr Scand. 1979;68:553-560.

Walker F, Bugg G, MacPherson M, et al. Induction of labour ver-
sus expectant management for nulliparous women over 35 years
of age: a multicenter prospective, randomized controlled trial. BMC
Pregnancy Childbirth. 2012;12:145.

Walker KF, Bugg GJ, Macpherson M, et al. Randomized trial of
labor induction in women 35 years of age or older. N Engl J Med.
2016;374(9):813-822.

Grobman WA, Rice MM, Reddy UM, et al. Labor induction versus
expectant management in low-risk nulliparous woman. N Engl J
Med. 2018;379:513-523.

Berkus MD, Langer O, Samueloff A. Meconium-stained amniotic
fluid: increased risk for adverse neonatal outcome. Obstet Gynecol.
1994;84:115-120.

Katz VL, Bowes WA. Meconium aspiration syndrome: reflection on
a murky subject. Am J Obstet Gynecol. 1992;166:171-183.

Nathan L, Leveno KJ, Carmody TJ, Kelly MA, Sherman ML.
Meconium: a 1990s perspective on an old obstetric hazard. Obstet
Gynecol. 1994,83:329-332.

Cleary GM, Wiswell TE. Meconium-stained amniotic fluid and the
meconium aspiration syndrome. An update. Pediatric Clin North Am.
1998;45:511-529.

Wiswell TE, Tuggle JM, Tumer BS. Meconium aspiration syndrome:
have we made a difference? Pediatrics. 1990;85:715-721.

Caughey A, Sundaram V, Kaimal A, et al. Systematic review: elective
induction of labor versus expectant management of pregnancy. Ann
Intern Med. 2009;151:252-263.

34.

35.

36.

37.

38.

39.

40.

Wood S, Cooper S, Ross S. Does induction of labour increase the
risk of caesarean section? A systematic review and meta-analysis
of trials in women with intact membranes. BJOG. 2014;121(6):674-
685.

Saccone G, Berghella V. Induction of labor at full term in uncom-
plicated singleton gestations: a systematic review and meta-
analysis of randomized controlled trials. Am J Obstet Gynecol.
2015;213(5):629-636.

Sotiriadis A, Petousis S, Thilaganathan B, et al. Maternal and peri-
natal outcomes after elective induction of labor at 39 weeks in
uncomplicated singleton pregnancy: a meta-analysis. Ultrasound
Obstet Gynecol. 2019;53(1):26-35.

Saccone G, Berghella V. Planned delivery at 37 weeks in twins: a
systematic review and meta-analysis of randomized controlled tri-
als. J Matern Fetal Neonatal Med. 2016;29(5):685-689.
Vrouenraets FP, Roumen FJ, Dehing CJ, van den Akker ES,
Aarts MJ, Scheve EJ. Bishop score and risk of cesarean delivery
after induction of labor in nulliparous women. Obstet Gynecol.
2005;105:690-697.

Caughey AB. Induction of labour: Does it increase the risk of cesar-
ean delivery? BJOG. 2014;121(6):658-661.

ACOG and SMFM. Leaders in Obstetrics Care Respond to
the Published Results of the ARRIVE Trial. https://www.acog.
org/About-ACOG/News-Room/Statements/2018/Leaders-
in-Obstetric-Care-Respond-to-the-Published-Results-of-the-
ARRIVE-Trial. Accessed August 14, 2018.

How to cite this article: Saccone G, Della Corte L, Maruotti
GM, et al. Induction of labor at full-term in pregnant women
with uncomplicated singleton pregnancy: A systematic
review and meta-analysis of randomized trials. Acta Obstet
Gynecol Scand. 2019;00:1-9. https://doi.org/10.1111/
20gs.13561



https://www.acog.org/About-ACOG/News-Room/Statements/2018/Leaders-in-Obstetric-Care-Respond-to-the-Published-Results-of-the-ARRIVE-Trial
https://www.acog.org/About-ACOG/News-Room/Statements/2018/Leaders-in-Obstetric-Care-Respond-to-the-Published-Results-of-the-ARRIVE-Trial
https://www.acog.org/About-ACOG/News-Room/Statements/2018/Leaders-in-Obstetric-Care-Respond-to-the-Published-Results-of-the-ARRIVE-Trial
https://www.acog.org/About-ACOG/News-Room/Statements/2018/Leaders-in-Obstetric-Care-Respond-to-the-Published-Results-of-the-ARRIVE-Trial
https://doi.org/10.1111/aogs.13561
https://doi.org/10.1111/aogs.13561

