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Abstract

Objective: To analyze the evidence available in literature regarding unsuccessful labor induction with
misoprostol in full-term pregnancies.

Methods: This is an integrative review, carried out between January and November 2022, whose research
question and descriptors were outlined using the PECO strategy. The searches were carried out in the
MEDLINE, Web of Science, CINAHL, EMBASE and Scopus databases by two researchers independently as well
as assessment. For the study selection and identification phase, the Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses (PRISMA) was used. The risk of bias assessment of included articles was carried
out using the Newcastle-Ottawa Scale.

Results: A total of 3,674 articles were identified, and 84 were read in full, of which 11 comprised the review
(n=9,010 pregnant women), published between 2005 and 2021, with the majority in the United States.
Regarding the level of evidence, all articles were classified as 2b, assessed according to the design of
each study. The study showed evidence regarding the following factors: High BMI (greater than 30 kg/m2),
nulliparity, immature bishop, cervical length (greater than 30 mm), height, ethnicity (non-Caucasians from
southern Europe) and fetal weight (greater equal to 4 kg).

Conclusion: The objective study was achieved, having demonstrated six maternal factors and one fetal factor
that can lead to unsuccessful induction. It is worth highlighting the need for evidence that incorporates the
individuality of each characteristic and the contribution of this study to support the choice of the best conduct
for each pregnancy on an individual basis stands out.

Resumo

Objetivo: Analisar as evidéncias disponiveis na literatura acerca do insucesso da indugao do trabalho de parto
com misoprostol em gestacoes a termo.

Métodos: Revisdo integrativa, realizada entre janeiro e novembro de 2022, cuja pergunta de pesquisa e
descritores foram delineados por meio da estratégia PECO. As buscas foram realizadas nas bases de dados
MEDLINE; Web of Science; CINAHL; EMBASE e Scopus por duas pesquisadoras de forma independente, assim
como a avaliagdo. Para a fase de selecdo e identificagdo dos estudos foi utilizado o Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA). A avaliagdo do risco de viés dos artigos incluidos foi
realizada através do questionario Newcastle Ottawa Scale.

Resultados: Foram identificados 3.674 artigos, 84 foram lidos na integra, dos quais 11 compuseram a revisao
(n=9.010 gestantes), com publicagéo entre os anos de 2005 a 2021, sendo a maioria nos Estados Unidos.
Quanto ao nivel de evidéncia, todos os artigos foram classificados como 2b, avaliada coforme o delineamento
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de cada investigagdo. O estudo apontou evidéncias quanto aos seguintes fatores: IMC elevado (maior igual a 30kg/m2), nuliparidade, bishop imaturo,
comprimento cervical (maior igual a 30mm), estatura, etnia (ndo caucasianas do sul da Europa) e peso fetal (maior igual a 4kg).

Conclusdo: Alcangou-se o objetivo do estudo tendo sido demonstrado seis fatores maternos e um fetal que podem levar ao insucesso da indugdo. Vale
ressaltar a necessidade de evidéncias que incorporem a individualidade de cada caracteristica e destaca-se a contribui¢do desse estudo para embasar a
escolha da melhor conduta para cada gestagéo de forma individualizada.

Resumen
Objetivo: Analizar las evidencias disponibles en la literatura acerca del fracaso de la induccion del trabajo de parto con misoprostol en gestaciones a término.

Métodos: Revision integradora, realizada entre enero y noviembre de 2022, cuya pregunta de investigacion y descriptores fueron definidos mediante la
estrategia PECO. Las busquedas fueron realizadas en las bases de datos MEDLINE, Web of Science, CINAHL, EMBASE y Scopus por dos investigadoras de
forma independiente, al igual que la evaluacion. Para la fase de seleccion e identificacion de los estudios se utilizd el Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses (PRISMA). La evaluacion del riesgo de sesgo de los articulos incluidos se realizo a través del cuestionario Newcastle Ottawa Scale.

Resultados: Se identificaron 3.674 articulos, 84 se leyeron en su totalidad, de los cuales 11 conformaron la revision (n=9.010 mujeres embarazadas),
publicados entre los afios 2005 y 2021, la mayoria en Estados Unidos. Respecto al nivel de evidencia, todos los articulos fueron clasificados como 2b,
evaluada de acuerdo con el disefio de cada investigacion. El estudio indico evidencias respecto a los siguientes factores: IMC elevado (mayor igual a 30 kg/
m2), nuliparidad, bishop bajo, longitud cervical (mayor o igual a 30 mm), estatura, etnia (no caucasoide del sur de Europa) y peso fetal (mayor igual a 4 kg).

Conclusion: Se alcanzo el objetivo del estudio y se demostraron seis factores maternos y uno fetal que pueden llevar al fracaso de la induccion. Cabe resaltar
la necesidad de evidencias que incorporen la individualidad de cada caracteristica y se destaca la contribucion de este estudio para fundamentar la eleccion

de la mejor conducta en cada gestacion de forma individualizada.

Introduction

The purpose of inducing labor is to resolve pregnan-
cy vaginally. The decision to induce labor is made
when continued pregnancy is associated with in-
creased maternal and fetal risk and there is no con-
traindication to vaginal birth. The procedure may
be indicated due to fetal attachments, such as pre-
mature rupture of membranes (PROM) or ovular
infection of the fetus itself (restricted intrauterine
growth, fetal death), maternal clinical complica-
tions (hypertensive syndromes, diabetes, nephrop-
athies, pneumopathies) and prolonged gestational
age, but each service determines its indication pro-
tocol.!?

In Brazil, there is a recommendation for labor
induction from 39 weeks onwards in singleton
pregnancies and vertex presentation, with this prac-
tice being significantly associated with a reduction
in hypertensive disorders of pregnancy, cesarean sec-
tion birth, meconium fluid and neonatal respirato-
ry problems in compared to expectant management
up to 41 weeks. However, medical decision must
be based on results of study on pregnant women’s
preferences and available resources.®

Labor induction is recognized as one of the
strategies aimed at increasing vaginal birth rates.
The prevalence of this procedure varies consider-
ably from country to country, ranging from 1.4%
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to 35.5%. In developed countries, induction is used
in about 1 in 5 pregnant women from 37 weeks of
gestation.” In Europe, labor induction rates vary
from 7% to 33.0%, with prolonged pregnancy be-
ing one of the most common indications. In the
United States, it increased from 9.5% to 23% in
the last twenty years. In developing countries, these
rates are lower, but increasing.”

The induction method covered in this review
was misoprostol, a synthetic analogue of pros-
taglandin E1, approved by the Food and Drug
Administration (FDA) in April 2002 for use in
pregnant women with unfavorable cervix. In Brazil,
its use is restricted to hospital establishments in ac-
cordance with Ordinance 344/1998%® and updated
in 2008.? It has a utero-tonic action, which causes
contraction of the myometrium smooth muscle fi-
bers, modifying the cervix, causing softening and
distensibility and, subsequently, cervical effacement
and dilation.1

Studies show that induction is considered suc-
cessful when patients progress to vaginal birth and
unsuccess when it ends in cesarean section as well as
establishing a time between 24 and 48 hours, with
the occurrence of an “uncomplicated vaginal birth”,
“reaching the active phase of labor” or even relating
to the cesarean section rate. However, there is no
consensus among guidelines on the concept of suc-

cessful labor induction.*19
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In the present study, cesarean section was con-
sidered as the outcome of unsuccessful labor in-
duction, and together with this fact there is the
challenge of achieving the goals proposed by global
policies to control the cesarean section rate between
10% and 15% of all births.(

Considering the above, the lack of studies that
analyze pre-induction maternal and neonatal fac-
tors as well as the contribution to the state of the
art and strengthening the safe practice of health
professionals who work in maternal-fetal care may
enable the choice of the best approach to help re-
solve each pregnancy, predicting and avoiding neg-
ative outcomes. This study aimed to analyze the
evidence available in literature regarding unsuccess-
ful labor induction with misoprostol in full-term
pregnancies.

Methods

This is an integrative review, which followed the
following steps to obtain the results: I- Problem
identification; II- Literature search; III- Data as-
sessment; V- Data analysis; and V- Presentation.
17 Therefore, to prepare the guiding question, the
acronym PECO was used: P (Population) - full-
term pregnancies induced with misoprostol; E/C
(Exposure/Comparator) - maternal and fetal fac-
tors; O (outcome) - route of birth. The guiding
question formulated was: What maternal and fe-
tal factors can lead to unsuccessful induction with
misoprostol in full-term pregnancies?

The databases used were the online Medical
Literature  Analysis and Retrieval ~ System
(MEDLINE), Web of Science, CINAHL, EMBASE
and Scopus. Access to databases occurred through
the Coordination for the Improvement of Higher
Education Personnel (CAPES - Coordenacio de
Aperfeicoamento de Pessoal de Nivel Superior) Journal
Portal, through remote access from the Federated
Academic Community (CAFe - Comunidade
Académica  Federada) and registration at the
Universidade Federal do Ceard (UFC). Articles not
found in full by these means were requested via na-
tional and international commutation and through

partnership with nurses at Langara College in
British Columbia — Canada.

To carry out the search in databases, search strat-
egies were created with controlled descriptors from
Medical Subject Headings (MeSH), Emtree and
Cumulative Index to Nursing and Allied Health
Literature (CINAHL) Subject Headings. Based on
the research question and with the set of descriptors
selected for each base, the Boolean operators (AND
and OR) were used and the following search strat-
egy was constructed: ((“Term Birth” OR “Delivery,
Obstetric” OR “Labor, Obstetric” OR “Pregnancy”
OR “labor, induced”) AND (misoprostol)) AND
(“Cesarean Section” OR “Delivery, Abdominal”
OR  “Pregnancy Outcome” OR “Abdominal
Deliveries”) in MEDLINE; (TITLE-ABS-KEY
(“term birth” OR “delivery, obstetric” OR “labor,
obstetric” OR “pregnancy”) AND TITLE-ABS-
KEY (misoprostol) AND TITLE-ABS-KEY (“ce-
sarean section” OR “delivery, abdominal” OR
“pregnancy outcome” OR “abdominal deliveries”))
in Scopus; ALL=("term birth” OR “delivery, ob-
stetric” OR “induced, labor” OR pregnancy OR
“labor, obstetric”) AND ALL=(misoprostol) AND
ALL=(“cesarean section” OR “pregnancy outcome”
OR “delivery, abdominal”) in Web of Science;
(‘term birth’/exp OR ‘obstetric delivery’/exp OR
‘labor induction’/exp OR ‘pregnancy’/exp) AND
‘misoprostol’/exp AND “cesarean section’/exp in
EMBASE; (“term birth” OR “delivery, obstetric”)
AND misoprostol AND (“pregnancy outcomes”
OR “cesarean section”) in CINAHL.

We included original articles indexed in the
aforementioned databases, in all languages, with-
out restrictions regarding year of publication and
that described unsuccess percentage regarding using
misoprostol alone or in comparison with another
intervention, either as a primary outcome or sec-
ondary, considering the diversity of its use in differ-
ent countries, both related to the dose of medica-
tion used, route of administration and combination
with other induction methods.

Article search and assessment was carried out by
two researchers, independently, from January to May
2022, with the help of a reference management tool,
Endnote version X7. The researchers standardized
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and executed search strategies in each database, with
subsequent comparison of results. During the sam-
pling process, duplicate articles were initially exclud-
ed. The titles, abstracts and keywords of articles were
read, applying the inclusion criteria. The remaining
documents were read in full, excluding those that
did not answer the research guiding question. The
remaining texts made up the final sample. To carry
out this process, the study selection and identifica-
tion flow diagram was used in accordance with the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) (Figure 1).09

All studies that made up the final sample under-
went a risk of bias assessment using the Newcastle-
Ottawa Scale. The methodological quality of cohort
studies was calculated in three categories: Group
selection (0 - 4 points); Quality of adjustment for
confounding (0 - 2 points); and Assessment of ex-
posure after outcome (0 - 3 points). A score of six to
nine represents strong evidence, four to five, mod-
erate evidence, and a score less than four, limited
evidence. After selecting the full articles, the instru-
ment adapted from Ursi (2005) was applied to ob-
tain information on article identification (title, lan-
guage, year of publication, journal name), method-
ological characteristics, interventions assessed and
results found, in addition to level of evidence.!”

The quality of evidence was assessed according
to the research design described in the Oxford rec-
ommendations, which have levels of evidence 1a,
1b, lc, 2a, 2b, 2¢, 3a, 3b, 4 and 5.%° The analysis
and integration of results occurred through critical
reading of articles based on scientific literature on
the topic. The results are presented descriptively,
containing the main information in order to answer
the research question.

Results

In the search carried out in databases, in the iden-
tification phase, 3,674 articles were obtained, with
1,296 excluded due to duplicity and 2,294 articles
after reading the titles and abstracts. Of the 84 pub-
lications read in full, a total of 11 articles made up
the review (Figure 1).

m Acta Paul Enferm. 2024; 37:eAPE02732.

Identified articles
(n=3674)

—

MEDLINE (n=523)
Scopus (n=1144)
Web of Science (n=974)
CINAHL (n=30)
EMBASE (n=1003)

Articles excluded due to
duplicity (n=1296)

IDENTIFICATION

Articles to read titles,
abstracts and keywords (n=2378)

 —

Full articles assessed
(n=84)

SCREENING

Articles excluded due to
criteria (n=2294)

ELIGIBILITY

Articles excluded because they did
not fit the research question
(n=73)

y

Articles that made up the
final sample (n=11)

INCLUSION

Source: Adapted from Moher D, Liberati A, Tetzlaff J, Aitman DG. Preferred
reporting items for systematic reviews and meta-analyses: the PRISMA
statement. PLoS Med. 2009.

Figure 1. Flowchart of the number of publications analyzed at
each stage of integrative literature review on maternal and fetal
factors related to unsuccessful misoprostol induction in full-
term pregnancies

All articles included were in English and the
publication period ranged from 2005 to 2021. The
countries in which the research was carried out were
United States of America (USA) (03), Egypt (02),
Geneva (01), Italy (01), Germany (01), South Africa
(01), Turkey (01) and Nepal (01). Regarding study
design, all were observational, with five prospective
cohorts and six retrospective cohorts. Regarding
the level of evidence, all articles are 2b according
to Oxford. The studies’ general methodological
quality according to Newcastle-Ottawa Scale scores
for cohort studies ranged from 6 to 8, indicating
strong evidence.?? The present review consisted of
11 articles, with n=9,010 pregnant women includ-
ed, which were organized in a chart with the main
author, country, year of publication, objective, de-
sign, level of evidence, population and risk of bias
variables (Chart 1). After reading and analyzing the
selected articles, seven factors related to unsuccess-
ful induction were identified, leading to outcome of
cesarean section. Of these, six are related to mater-
nal factors and one is linked to the fetus.
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Chart 1. Synthesis of articles included in the review (n=11)

using oxytocin and a Foley catheter.

Article DI Objective LEETE Population R.ISK o]
year LoE bias
Ferrazzi et al.” Italy To investigate the impact of maternal age and BMI on the risk of late Retrospective | 4618 pregnant women 7
2019 induction, prolonged induction time and the need for cesarean section after | cohort G1 n=4006 spontaneous labor
induction. 2b G2 n=612 induced labor
Drakopoulos et al.?? | Geneva To assess the number of doses of misoprostol necessary for cervical Retrospective | 1295 pregnant women induced with misoprostol, 7
2017 maturation and risk factors for cesarean section. cohort dinoprostone or oxytocin.
2b
Kehl et al.?? Germany | To assess the effectiveness of labor induction with a double balloon catheter | Retrospective | 1032 pregnant women at term. 830 were induced | 7
2016 and oral misoprostol after catheter removal, when necessary, compared to cohort with oral misoprostol alone and 202 began induction
oral misoprostol alone. 2b with a double balloon catheter and continued with
oral misoprostol.
El-Maghraby.?® Egypt To compare cervical length measurement on pre-induction ultrasound and Retrospective | 140 pregnant women 8
2021 detection of insulin-like growth factor binding protein 1 (IGFBP-1) in cervical | cohort
secretions by the Actim Partus test in predicting successful induction. 2b
Lassiter et al.?¥ USA To assess the impact of BMI index on labor induction with misoprostol. Retrospective | 329 pregnant women 7
2015 cohort G1 (BMI <30 kg/m2) n=103
2b G2 (BMI 30-40 kg/m2) n=151
G3 (BMI >40 kg/m2) n=75
Ware et al.®® USA To compare transvaginal cervical measurement and Bishop score as Prospective 77 pregnant women 6
2000 indicators of labor duration and successful induction. cohort G1 nulliparous (n=32)
2b G2 multiparous (n=45)
Batool S.?9 South To compare the effectiveness of oral misoprostol in primigravida and Prospective 100 pregnant women 6
Africa multigravida for labor induction. cohort G1 primigravida (n=50)
2013 2b G2 multigravida (n=50)
Beckwith et al.?” USA To investigate the effect of maternal obesity on the effectiveness of cervical | Prospective 709 pregnant women 7

2017 ripening using misoprostol at the same dose in obese versus non-obese cohort
women compared to the effect of maternal obesity on mechanical ripening 2b

G1 misoprostol (1=515)
G2 Oxy/Foley (n=194)

Caliskan et al.®® Turkey To assess cervical length measurement by transvaginal ultrasound to predict | Prospective 74 pregnant women 6
2006 the success of labor induction in women with an unfavorable cervix. cohort G1 nulliparous (n=38)
2b G2 multiparous (n=36)
Maged et al.? Egypt To test the hypothesis that there is a higher rate of unsuccessful labor Prospective 288 pregnant women 8
2018 induction in post-term obese pregnant women compared to non-obese cohort G1 obese (n=144)
women. 2b G2 non-obese (n=144)
Rijal P.) Nepal To increase knowledge of factors that increase the risk of cesarean section Prospective 348 pregnant women 6
2014 when labor is induced. cohort G1 vaginal birth (n=174)
2b G2 cesarean section (n=174)

In the selected articles, there was some varia-
tion regarding route of administration and dosage
of misoprostol. A total of four studies used miso-
prostol vaginally (VA), two studies used it orally
(OR), two sublingually (SL), one study used OR
followed by VA and two studies did not specify the
route of administration used. Regarding dosage,
four studies cited a dose of 25 mcg (OR, VA, SL);
three studies used 50 mcg (VA and SL); one study
alternated doses of 20 mcg and 40 mcg; another
study alternated doses of 50 mcg and 100 mcg OR
and SL, respectively. Another study alternated be-
tween 20 mcg and 40 mcg OR. Two articles asso-
ciated pharmacological induction with misoprostol
and mechanical induction. It is worth mentioning
that these two studies excluded pregnant wom-
en with previous uterine scarring. A total of eight
articles specified pregnant women with a previous
uterine scar in selection and exclusion criteria; two

did not specify this information; and only one in-
cluded pregnant women with a previous uterine
scar during induction with misoprostol at a dose of
50 mcg VA. Chart 2 shows the synthesis and distri-
bution of studies included.

Discussion

Although all studies come from international litera-
ture, carried out on women from different cultures,
races and ethnicities as well as users of different
health systems, it is extremely important to incor-
porate the main maternal and fetal characteristics in
individualized decisions regarding the resolution of
pregnancy in our country.

Within a clinical context, analyzing the risk of
unsuccessful labor induction can bring benefits to
care as well as optimizing resources. Therefore, the

Acta Paul Enferm. 2024; 37:eAPE02732. u
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Chart 2. Distribution of studies according to exposure, variables of interest and maternal and fetal factors related to unsuccessful
induction with misoprostol

After 48 h: 100 mcg 4, 8,
12 h/VA

induction and neonatal parameters.

Article Exhibition Variables analyzed Related factors Conclusions
Drakopoulos et Misoprostol 20 mg (2 Primary outcome = Obtaining Bishop > 6. Nulliparity Nulliparity, BMI > 30 and Bishop < 2 had a significant
al.,.2017@" doses) + 40 mg every 2 Secondary outcomes = Cervical change defined as BMI > 30 association with the risk of cesarean section after
hours (maximum an increase of at least 2 points in the BS and risk of Bishop < 2 induction.
320 mg in 18 h)/OR cesarean section.
Ferrazzi et al., 20197 Misoprostol 25 mcg 4/4 h | Prolonged induction time (> 24h) and cesarean section | BMI = 25 to 29.9 Overweight, obesity, nulliparity, and ethnicity (non-
(maximum 12 doses)/SL rate. BMI > 30 Caucasian) are significantly associated with cesarean
Parity section after induction.
Non-Caucasian ethnicity
Kehl et al., 2016%2 Double balloon catheter + | Primary outcome = Cesarean section rate. BMI Cesarean section rate significantly associated
misoprostol 50 meg 4 and | Secondary outcome = Labor induction interval, rate of | Stature with BMI (p=0.031) and height (166.3+6.6 vs.
8h/OR. vaginal births between 24 and 48 hours, unsuccessful | Nulliparity 167.8+6.9 cm, p=0.004) and nulliparity (p=0.015).

Cesarean section rate

significantly lower in G2 (catheter + miso) (26.1 vs.
17.3%, p =0.021). Fewer cesarean sections in G2
(37.2% vs. 24.2%, p =0.015) in nulliparous.

El-Maghraby., 2021

Misoprostol* + amniotomy
with oxytocin

Primary outcome = active phase of labor; dilation
cervical > 4 cm.

Secondary outcome: Interval from induction to labor and
newborns’ Apgar score.

Cervical length

Significantly greater cervical length in pregnant
women who has cesarean section after induction
than those who had vaginal birth.

Successful induction was significantly correlated with
iGFBP-1 detection in cervical secretions.

Lassiter et al., 20154

Misoprostol 25 meg 4/4
h (max 06 doses)/VA +
oxytocin IV

Primary outcome: Interval from induction to labor.
Secondary outcomes: Number of misoprostol doses,
duration of oxytocin and cesarean section.

BMI < 30
BMI 30-40
BMI > 40

Increased BMI is significantly associated with
cesarean section after induction.

Ware et al., 2000

Misoprostol 50 mcg/VA

Primary outcome: Type of birth.

Cervical measurement
>3cm
Cervical measurement
<3cm

Cervical measurement >3 cm and Bishop score <

4 were statistically associated with the outcome of
cesarean section. Increased cervical measurement
and nulliparity are independent variables that were

interval
and type of birth.

Bishop < 4 correlated with cesarean section.
Parity
Batool S., 2013% Misoprostol 25 meg/OR Outcomes: Number of misoprostol dose, labor induction | Parity The cesarean section rate was higher in primiparous

women.

Beckwith et al., 2017¢@"

Misoprostol 25 mcg/VA vs.
Oxytocin with foley/VA
catheter

Primary outcome: Failure to achieve active labor.
Secondary outcomes: Cesarean section rate, number of
misoprostol doses and need to use other methods (Pit/
Fb or dinoprostone).

Obesity (BMI >30)

Pregnant women who are obese were statistically
associated with higher cesarean section rates.

Caliskan et al., 2006

Misoprostol 50 meg/SL

Outcomes: Unsuccessful induction (uterine contraction,
Bishop less than 6 or birth not achieved in the first 24

hours after the start of induction), interval from induction

to labor and the cesarean section rate.

Cervical length > 30 mm
Cervical length < 30 mm

Cervical length > 30 mm was statistically associated
with higher cesarean section rates. The 30 mm cut-
off point for cervical measurement demonstrated an
accuracy of 68%.

Maged et al., 2018%

Misoprostol 50 mcg/VA if
Bishop > 6

Primary outcome: Cesarean section.
Secondary outcome: Interval between labor and birth
and the occurrence of postpartum hemorrhage (PPH).

Obesity (gestational BMI
>29.9

Pregnant obese women with Bishop score > 6
showed a statistical association with cesarean
section with a risk twice as high.

Rijal P., 20140

Misoprostol* 4/4 h (max
03 doses)

Primary outcome: Marital rate, duration of the latent and
active phases of labor. Neonatal parameters.

Bishop < 5
Fetal weight >4 kg

Fetal weight > 4 kg is statistically associated with
cesarean section, with the risk being almost three
times higher in newborns with this weight compared
to those weighing less than 4 kg.

Bishop score < 5 was statistically associated with
cesarean section.

* Did not specify the dose used.

risk should not be a predictor for an elective cesarean
section when labor induction is expected to be less
favorable or even to accelerate unsuccessful induc-
tion diagnosis, but the basis for selecting the best in-
duction method, dose and interval of effective appli-
cation for each pregnant woman in her individuality.

The studies included in the present review were
published over a period of 21 years, in different
countries, with the majority in the USA. Accessing
scientific production over the long period of publi-

m Acta Paul Enferm. 2024; 37:eAPE02732.

cation in the various
synthesize the main

ciation with unsuccessful labor induction.

work scenarios allowed us to
scientific evidence regarding

unsuccessful induction with misoprostol. As for the
designs, with a prevalence of cohorts, it was possi-
ble to carry out a temporal analysis considering the
relationship between exposure and effect, i.e., the
relationship between induction with misoprostol
and unsuccessful vaginal birth.

BMI was the most cited factor in studies in asso-

7,21,22,24,27,29)
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Corroborating with a secondary analysis study of data
from a randomized clinical trial (RCT) that aimed
to predict maternal and gestational characteristics
that predict a successful labor induction through the
multiple and univariable logistic regression model, it
concluded that BMI less than 30 (OR 1.69, 95% CI
1.32-2.22, P < 0.001) significantly favors a successful
induction.®?

Another factor that had a strong association with
unsuccessful labor induction was parity. According
to the results of the studies included in this review,
we can infer that nulliparity may be a predictor of
unsuccessful induction, as women who are preg-
nant for the first time were more likely to have a
cesarean section, 21222520

It was also observed, in the results of this inte-
grative review, that the main induction agent used
in nulliparous patients was misoprostol, as they had
a Bishop score < 6, the value necessary for using
such a prostaglandin. For some authors, the Bishop
score is a reflection of parity and, therefore, of the
choice of induction method.® In this context, it
should be noted that immature Bishop was one
of the factors identified with the potential to pre-
dispose to unsuccessful induction and outcome of
cesarean section. It diverged from the findings of
the aforementioned systematic review, where the
Bishop score did not demonstrate a significant as-
sociation with the risk of cesarean section due to
unsuccessful progression or fetal compromise.®"

A prospective cohort study showed that nullip-
arous had a lower Bishop score than multiparous,
which were associated with prolonged labor and
higher cesarean section rates®® Similarly, in the in-
vestigation of another study with the same design,
which selected pregnant women with Bishop < 6,
immature Bishop and nulliparity had a significant
association with cesarean section in nulliparous
compared to multiparous.®”

There was a preference for assessing the cervix
using the Bishop score. However, such assessment
is subjective and some studies have demonstrated
a poor predictive value for the induction outcome.
(2332) Cervical length measurement verified by trans-
vaginal ultrasound appears as an alternative for this

assessment. The results of this measure were similar

to those of the Bishop score. Nulliparous women
were less susceptible to vaginal birth and had pro-
longed labor compared to multiparous women.
Considering the type of birth as an outcome, wom-
en with cervical length less than 3.0 cm were more
likely to have a vaginal birth (p<0.01).*

This result was also observed in a prospective
cohort of 74 women in Turkey, which used the cut-
off point of 30 mm of cervical length to predict the
success of induction with 50 mcg of misoprostol,
finding a cesarean section rate of 26.1% for women
with cervical lengths 2 30 mm and 7.1% < 30 mm
(P=0.004).%® Another prospective cohort carried
out in Egypt also used cervical length as a predictor
of success of induction and vaginal birth, but it did
not reveal a statistical association.??

Other less prevalent maternal factors detected
in the present review related to unsuccessful induc-
tion with misoprostol were height and ethnicity. A
retrospective cohort study assessed using logistic re-
gression analysis and identified that height is associ-
ated with cesarean section (p=0.001).?? In another
cohort, a significantly higher risk of a cesarean sec-
tion after induction was observed in non-Caucasian
women of southern European descent (adjusted
OR 2.39 95% CI 1.28-4.45).7:2»

Fetal weight greater than 4 kg was the only
factor associated with the conceptus (fetus) as un-
successful induction and cesarean section. Cited
in only one study in this review, women carrying
fetuses weighing more than 4 kg had a higher risk
(OR 2.96; 95% 1.532-5.738) of progressing to
cesarean section after induction (p=0.003). In the
multivariate analysis of significant factors from uni-
variate analysis, the risk remained (adjusted OR
4.384; 95% 1.702-11.109) (p=0.002).0"

A series of RCTs carried out in the Netherlands,
comparing various cervical ripening agents, includ-
ed in the analysis baseline characteristics such as
maternal age, BMI, gestational age, parity, maternal
ethnicity, Bishop score (before cervical ripening)
and indication for induction. The results corrobo-
rate the studies included in this review, since ma-
ternal age, BMI, parity, ethnicity and birth weight
percentile were predictors of cesarean section after
induction.®?
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As a limitation of this study, the absence of na-
tional studies in the sample surveyed stands out,
making comparisons with international findings
difficult. The methodological quality of the stud-
ies included in this review highlighted some limita-
tions regarding confounding variables and strategies
to minimize them as well as strategies to minimize
losses to follow-up. The different dosages and routes
of administration of misoprostol used for induction,
the association of the medication with mechanical
methods and the different ways of assessing the ef-
fectiveness of the method were also considered as
limitations.

Given the findings of this review, which demon-
strated high BMI as the most cited factor in associa-
tion with unsuccessful labor induction, experimen-
tal research is suggested with the dosage of miso-
prostol according to pregnant women’s weight.

Conclusion

Based on the evidence found, this study demon-
strated that unsuccessful labor induction may be
related to pregnant women’s high BMI, nulliparity,
height, ethnicity, maturity and cervical length, fetal
characteristics, and weight. It is pertinent to carry
out more studies on this topic, in order to generate
evidence that incorporates the individuality of ma-
ternal and fetal characteristics in decisions to resolve
pregnancy.
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