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LISTES DES ABREVIATIONS

AUC Area under the curve : Aire sous la courbe

BMI Body mass index : Indice de masse corporel

BSP Bishop simplifié et Parité

GA Gestationnal age : 4ge gestationnel

GD Gestationnal diabetes : diabéte gestationnel

MEDIP Méthodes de déclenchement et issues perinatales
PPH Post-partum hemorrhage : hémorragie du post-partum

ROC Receiver operating characteristic (courbe)



RESUME

Objectif - Comparer 6 scores de déclenchement dans la prédiction du succés du
déclenchement du travail chez des femmes présentant un col tres défavorable.
Méthodes - Notre étude est une analyse secondaire de données initialement
collectées dans I'étude prospective MEDIP, sur 94 maternités francaises. Ont été
incluses les femmes avec un score de Bishop < 3 et nécessitant une maturation
cervicale. Six scores ont été comparés : le gold standard (score de Bishop), le
Bishop simplifié de Laughon et al., le Bishop modifieé de Grobman et al., le Bishop
simplifié et parité (BSP) de Ivars et al., le score de Hughey et al. et le score de
Levine et al. Les comparaisons statistigues entre les deux groupes d’études
(accouchement voie basse vs césarienne) ont utilisé le test chi-2 ou le test de Fisher
exact pour les variables catégorielles et le test de Student ou le test de Mann-
Whitney pour les variables continues. La capacité des 6 différents scores a prédire le
succes du déclenchement a été évaluée en calculant les aires sous la courbe ROC
(AUC) pour chacun des scores, puis en comparant ses AUC entres elles.

Resultats - Six cents femmes ont été inclues dans I'analyse dont 408 (68%) ont
accouché par voie basse. L’indice de masse corporel (26.0 + 5.7 kg/m? vs 24.7 +5.5
kg/m?, p =0.008) et la nulliparité (85.4% vs 48.8%, p < 0.0001) étaient
significativement plus élevés dans le groupe césarienne. La taille (163.7 £ 6.0 cm vs
165.3 £+ 6.0 cm, p = 0.002) était significativement plus basse dans le groupe
césarienne. La comparaison des 6 scores montrait que le score BSP, celui de
Hughey et celui de Levine avaient 'AUC la plus élevée (respectivement 0.70 (0.65-
0.73), 0.68 (0.64-0.73) et 0.69 (0.65-0.74)).

Conclusion: Chez les patients présentant un col tres défavorable, la capacité a



prédire du succés d’'un déclenchement du travail par maturation cervicale est plus
exact dans les scores utilisant la parité comme paramétre. Il sera intéressant de

valider ces résultats dans d’autres populations.

Mots clés : Déclenchement, Col défavorable, Parité, Score de Bishop, Score de

Levine.



INTRODUCTION

Le déclenchement du travail par maturation cervicale est une pratique
courante en obstétrique dont l'utilisation ne cesse d’augmenter a travers le monde
[1,2].

Les études récentes ont considérablement modifié les paradigmes en vigueur,
notamment sur le déclenchement du travail a 39SA chez les femmes nullipares
[3,4]. Pourtant, prédire le succes du déclenchement par maturation cervicale, défini
par un accouchement voie basse, reste un challenge notamment chez les femmes
avec un col trés défavorable (Bishop <3) [5,6].

Différents scores ont été proposés au cours des derniéres décennies. Le gold
standard est le score de Bishop, basé sur 5 parametres: la dilatation, la longueur, la
position et la consistance cervicales, associées a la position du mobile foetale [7]. Un
score de Bishop > 6 défini un col favorable, un score entre 3 et 5, un col
défavorable, et un score <3 un col tres défavorable [5,6]. Laughon et al. ont eux
proposé un Bishop simplifié en utilisant seulement 3 parametres comprenant la
dilatation et I'effacement, associés a la position du mobile foetal.

Grobman et al. ont proposé un Bishop modifié, sensiblement identique au
précédent, mais permettant a I'examinateur de choisir entre la longueur ou
I'effacement du col [8,9].

D’autres auteurs ont proposé d’ajouter aux parameétres cliniques du col, la
parité comme Ivars et al. (Bishop simplifié incluant la parité (BSP), ou Hughey et al.
[10,11]. Enfin, plus récemment, Levine et al. ont proposé un nouveau score
comprenant l'indice de masse corporel, la taille, la parité, 'age gestationnel et les

paramétres du col [12].



Il n’existe aucune recommandation actuellement sur [l'utilisation d’'un score
plutdét qu’un autre en pratique courante. De plus, il n’existe pas a notre connaissance
d’évaluation spécifique pour le cas particulier des cols trés défavorables, pourtant
situation particulierement a risque d’échec de déclenchement [6,13].

Ainsi, l'objectif de cette étude était de comparer ces 6 scores dans leur
aptitude a prédire le succés d'un déclenchement du travail apres maturation

cervicale chez des femmes avec un col trés défavorable.
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ABSTRACT

Objective: To compare the ability of different scores to predict the success of labor
induction with cervical ripening among patients with a very unfavorable cervix.
Methods: Our study is a secondary analysis of data collected in the prospective
multicenter observational cohort study MEDIP from 94 obstetrical units in France.
Were included women with very unfavorable cervix defined as a Bishop score less
than 3 before ripening. We compared six scores: Bishop, Simplified Bishop, Modified
Bishop, Simplified Bishop and Parity (SBP), Hughey and Levine score. The success
of labor induction was defined by vaginal delivery. The ability of the six scores to
predict induction success was evaluated by comparing the area under the ROC
curve (AUC) for each score.

Results: Out of six hundred eligible women included in our study, 408 women
(68%), delivered vaginally. The body mass index (24.7 + 5.5 kg/m? vs 26.0 + 5.7
kg/m?, p =0.008) and nulliparity (48.8% vs 85.4%, p < 0.0001) were lower in the
success group whereas height was higher (165.3 £ 6.0 cm vs 163.7 £ 6.0 cm vs, p =
0.002). Comparison of the 6 AUC showed that SBP, Hughey and Levine Score had
the highest AUC with respectively 0.70 (0.65-0.73), 0.68 (0.64-0.73) and 0.69 (0.65-
0.74). The Bishop score (0.56 (0.51-0.60)), simplified Bishop score (0.53 (0.49-0.58))
and modified Bishop score (0.55 (0.50-0.60)) have lower AUC.

Conclusion: In women with a very unfavorable cervix, the prediction of induction
success is more accurate with scores that include parity such as the SBP, Hughey,

or Levine scores.

KEYWORDS: Labor Induction, unfavorable cervix, Bishop Score, Levine score,

Parity.
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Introduction

Induction of labor is frequently used in contemporary obstetrics practice, and
the rates have continued to increase [1,2]. Recent studies on this topic have
modified the paradigms on labor induction.

Indeed, induction of labor at 39 weeks in low-risk nulliparous women results in
a decrease in cesarean rate without any increase in adverse perinatal outcome [3,4].
However, predicting a successful labor induction, defined by vaginal delivery,
remains a challenge, especially in cases with an unfavorable cervix [5,6].

Different scores have been proposed in the literature to study this problem.
The gold standard score is the Bishop Score based on five parameters: cervical
dilatation, length, position, and consistence associated with fetus station at induction
[7]. A Bishop score of more than 6 represents a favorable cervix, between 3-5 an
unfavorable cervix, and less than 3 a very unfavorable cervix [5,6]. Laughon et al.
proposed a simplified Bishop using only 3 clinical parameters (Cervical dilatation,
effacement and fetal station in the pelvis) while Grobman et al. a modified Bishop
(using the same three parameters or cervical lengths instead of cervical effacement)
[8,9].

Other authors, such as lvars et al., have proposed the addition of parity to
cervix parameters (Simplified Bishop including Parity (SBP) and so had Hughey et
al. who added parity to maternal charateristics [10,11]). In 2018, Levine et al.
proposed a new score that includes height, body mass index, parity, gestational age,
and cervix parameters [12]. Today, there is a lack of recommendation on which
score to use and under what situation. Prenatal caregivers around the world
classically use Bishop score even though no clear comparison was made with the

other scores named above. More precisely, there are no specific evaluation studies
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to guide practitioner in the case of a very unfavorable cervix, which is a situation with
a particular high risk of failed induction [6,13].

Therefore, our objective was to compare the ability of the six scores
mentioned above to predict the success of labor induction with a cervical ripening

among patients with a very unfavorable cervix.
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Methods

Study Description

This study used data collected in the prospective multicenter observational
French, population-based, « Methods of Induction of Labor and Perinatal Outcomes”
(MEDIP) cohort study » [1]. It included patients from seven French perinatal health
networks comprising 94 maternity units in France between November-December
2015. MEDIP study primary objective was to describe national labor induction
practices. It included all women with a live fetus with labor induction during the study
period (N=3042). Labor induction with cervical ripening was obtained using
prostaglandins, cervical balloon (Foley or Cook), or vaginal misoprostol (before the

use of oxytocin).

Information on each patient was collected prospectively before induction,
including the induction medical indications or induction conditions, and including all
parameters of the Bishop score [1]. The maternities followed their own cervical
ripening protocol. Medical indications for induction included diabetes (poorly
controlled gestational diabetes and preexisting diabetes), hypertensive disorders
(preexisting hypertension, gestational hypertension, and preeclampsia), concerning
fetal status (heart rate abnormality, oligophydramnios, or decreased fetal active

movement) and suspicion of macrosomia.

From the population of MEDIP study, we included patients with Bishop score
of less than 3 and cervical ripening [5,6]. We excluded patients with non-cephalic
presentations, twin pregnancies, premature deliveries, previous cesarean delivery,

and those who did not undergo cervical ripening. The primary outcome for the
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comparison of the 6 scores to predict the success of induction was defined as a

vaginal birth.

The details of the scores that we used are as follows: 1) the Bishop score, 2)
the Simplified Bishop using 3 parameters including cervix dilatation, cervix length,
and fetus station at induction, 3) the Modified Bishop using cervix dilatation, cervix
length or cervix effacing and fetus station at induction, 4) the SBP score using cervix
dilatation, cervix effacing, fetus station at induction and parity, 5) the Hughey score
using cervix dilatation, effacing, consistence, position, fetal presentation and parity,
and 6) the Levine score including the height, BMI, parity, gestational age > 40

weeks added to a modified bishop score.

Each score is presented in Annexe supplementary 1.

Statistics

We expressed categorical variables as a number (percentage). The
continuous variables were expressed as mean (standard deviation) or as median

(interquartile range).

We assessed the normality of the distribution using histogram and the
Shapiro—Wilk test. The comparison between the factors associated with the success
of induction was made by using chi-square test or Fisher exact test for categorical
variables and using Student’s t-test or Mann-Whitney U-test for continuous variables.
The ability of the six scores to predict induction success was evaluated by
calculating the area under the ROC curve and its 95% confidence interval. All
statistical tests were performed with a two-tailed a level of 0.05. We use the SAS

software package, version 9.4 (SAS Institute, Cary, NC) for the analyses.
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Ethics

This study was approved by the institutional review board (Patient Protection
Committee of lle de France 1-CPPIDF1-2015-may— DAP 21bis). The use of data has
been authorized by CCTIRS (n° 15.609) and CNIL (MMS/VCS/AR1510301). It was
funded by the National Agency for Drug Safety and Health Products as part of a call

for research projects (No. AAP-2014-030).
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Results

Among the patients included in MEDIP study, 600 patients were included in

our analyses, and 408 (68%) delivered vaginally (Figure 1).

Figure 1-Flow chart

Patients included in the
Methods of Induction

of Labor and Perinatal
Outcomes (MEDIP)

study
n=3.042

Excluded {n= 381)
Twin pregnancies
Premature Infants
p| Previous cesarean

Non cephalic

Y presentations

Patients with singleton

pregnancy =37weeks,

cephalic presentation
n=2,661

Excluded (n = 2,061)
Induction without
o cervical ripening
Andfor
Bishop score 2 3

Bishop score
before induction <3
n=600

Vaginal delivery Cesarean delivery
n =408 n=192
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The population characteristics are provided in Table 1. The height was

significantly higher in the vaginal delivery group (165.3 £ 6.0 cm vs. 163.7 + 6.0 cm,

p = 0.002). The body mass index was lower in the vaginal delivery groups (24.7 *

5.5 kg/m? vs. 26.0 + 5.7 kg/m? p =0.008).

Nulliparity was significantly different

between the two groups, with 199 (48.8%) patients in the vaginal delivery group vs.

164 (85.4%) patients in the cesarean delivery group (p < 0.0001).

Table 2 presents the cervical ripening and obstetrical parameters. Cervical

posterior position was more frequent in the vaginal delivery group (95.6% vs. 91.1%,

p = 0.03), as and also the firm cervical consistency (66.7% vs. 77.6%, p=0.017).

There was no other significant difference between the two groups.

Table 1- Population characteristics

Vaginal delivery N=408 | Cesarean delivery P
N=192

Maternal age (y) 31.1+54 31.1+5.6 0.91
Height (cm) 165 (160-170) 164 (160-168) 0.002
Weight (kg) 67.4 £14.9 69.5 £15.3 0.11
BMI (kg/ m°) 24.7£5.5 26.0£5.7 0.008
BMI = 30 (kg/m?) 73 (17.3) 43 (22.4) 0.19
Nulliparous 199 (48.8) 164 (85.4) <0.0001
Smoking 49 (12) 32 (16.7) 0.12
Hypertensive disorder 8 (2.0) 4 (2.1) 1

Results in number (percentage), median (Q1-Q3) and mean +/- SD
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Table 2 - Cervical ripening and obstetrics parameters data

Vaginal delivery Cesarean delivery p
N=408 N =192
Gestational age at induction 39.51 £1,69 39.65 £ 1.85 0.25
(weeks)
GA = 40 weeks 174 (42.6) 96 (50.0) 0.091
Cervical dilatation (0 cm) 208 (51.0) 118 (61.5) 0.16
Cervical length (>2cm) 244 (59.8) 109 (56.8) NA
Cervical position (posterior) 390 (95.6) 175 (91.1) 0.03
Cervical consistency (Firm) 272 (66.7) 149 (77.6) 0.017
Station at induction (mobile) 307 (75.2) 150 (78.1) NA
Induction indication Post-term
pregnancy 115 (28.8) 67 (34.9) 0.095
Prelabor rupture of 85 (20.8) 31 (16.1) 0.18
membranes
Pre-eclampsia 28 (6.9) 19 (9.9) 0.20
Cholestasis 12 (2.9) 6 (3.1) 0.90
Diabetes (GD or anterior) 58 (14.2) 20 (10.4) 0.20
Macrosomia without diabetes 20 (4.9) 9 (4.7) 0.91
Fetal growth restriction
Malformation 34 (8.3) 17 (8.9) 0.83
Oligohydramnios 4(1) 0 (0) NA
27 (6.6) 15 (7.8) 0.59
1st Method of cervical
ripening
Balloon 23 (5.6) 18 (9.4)
Dinoprostone pessary 316 (77.5) 138 (71.9) 0.18
Dinoprostone gel 69 (16.6) 36 (18.8)

Results in number (percentage), median (Q1-Q3) and mean +/- SD
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Delivery and neonatal outcomes are presented in Annexes Supplementary
S2. The duration between cervical ripening and birth was significantly longer in the
vaginal delivery group (37.21 (26.66-45.58) hours vs. 33.21 (17.21-42.95) hours, p =
0.012). Oxytocin was used more frequently in the vaginal group (65.7%) than in the
cesarean delivery group (55.2%) (p = 0.0013). No significant difference was found in
other delivery parameters such as epidural analgesia rate, artificial rupture of

membranes, bleedings > 500ml, and neonatal outcome.

Median values of scores regarding mode of delivery are presented in Annexes
supplementary S3. The area under the curve (AUC) for the six scores for the
predictions of success of induction are presented in table 4 and Figure 2. SBP,
Hughey and Levine Score had the highest AUC at 0.70 (0.65-0.73), 0.68 (0.64-0.73),
and 0.69 (0.65-0.74), respectively. Bishop score with 0.56 (0.51-0.60), simplified
Bishop score with 0.53 (0.49-0.58), and modified Bishop score with 0.55 (0.50-0.60)

have a lower AUC.

Table 3 - Scores comparison in estimating cesarean delivery with Bishop score <3

Bishop | Simplified | Modified SBP Hughey Levine
Score Bishop Bishop
AUC 0.56 0.53 0.55 0.70 0.68 0.69
(0.51- (0.49- (0.50- (0.65- (0.64- (0.65-
0.60) 0.58) 0.60) 0.73) 0.73) 0.74)

AUC: Area under curve; SBP: Simplified Bishop and Parity

20




Figure 2 — ROC curves of the 6 scores in prediction of success of induction
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Discussion

Principal findings

The most accurate scores to predict success of induction among patients with
very unfavorable cervix were the three including cervical exam along with maternal

characteristics: SBP, Levine, and Hughey scores.

Strengths and limitations

One of the main strengths of our study is that it is based on a prospective
multicenter national based cohort with labor induction data coming from 94 maternity
units of all neonatal level care [1]. This allowed us to set aside the numerous
variations in labor induction protocols between maternity units in France, reducing
any clinical practice bias. It also enabled us to include an important number of
patients with an unfavorable cervix. We also decided to analyze patients with
unfavorable cervix at induction (Bishop score <8), a common situation in daily
practice, because of the few information in the literature concerning predictive score
in this specific population added to the well known higher risk of induction failure
[13,14]. Another key highlight of our work is that we compared the different scores

with each other, rather than propose a new one. [12,15,16]

However, the criteria of inclusion and exclusion used in this study did not
allow us to extend firmly to every kind of pregnancy the comparison of score
predictions accuracy. Further studies, including twin pregnancies and premature
deliveries, need to be conducted to confirm our results in those populations [14,17].
Moreover, external validity can be discussed as we work with a strictly French

population. It would be interesting to compare our results with different nationality
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cohorts. However, a previous study by Jochum et al, based on the same population
as in our study, found good external validity between MEDIP French population and
an American cohort (77,843 patients collected from the Consortium for safe
Database) [15,18]. Their aim was to build a predictive score on the risk of cesarean
delivery (regardless of the cervix parameters). Lastly, we were not able to evaluate
the score published by Rossi et al. due to the absence of ethnic group informations

in our data base due to restrictions in accordance with French law [16].

Interpretation

Cervical exam is a subjective procedure whose outcomes depend on one
caregiver to another [19,20]. This assessment takes part in evaluation bias, with
major intra-individual variability (>50% difference when less than 1cm allowed) and
inter-observatory variability (from 12.5% to 25% difference) as suggested by
Friedman et al. or Tuffnell et al. [20,21]. Thus, adding objective parameters such as
parity, BMI or height may increase the score ability to predict labor induction success

[5,22].

The common information included in the three most predictive scores in our
study is parity. Indeed, in a secondary analysis of a large randomized trial (n=491),
and in an observational cohort of patients who underwent a labor induction (n=364)
during the trial period, Levine et al. found that nulliparity was associated with a
higher risk of failed induction in the first population (ORa = 7.84, IC 95% 4.33-

14.20), and also in the second one (ORa = 3.77, IC 95% 2.01-7.06) [12].

In their study based on MEDIP cohort including patients regardless of their
Bishop score, Jochum et al. also found a 5.1 (3.3-7.5) fold increase in the risk of

failed induction in nulliparous women [15].

23



Another maternal characteristic included in the Levine score is the body mass
index. Obesity is a known risk factor for obstetric complications, such as
dysfunctional labor or labor induction failure [23—26]. The linear association between
increasing BMI and cesarean delivery put obese women at higher risks of induction
failure, and so does cesarean delivery[27]. Wolfe et al. demonstrated in a 80,887
patients population-based cohort study, that the risk of failed induction increased
with a higher BMI, with induction failure rates from 13% in normal-weight women to
29% in class Ill obese women [23,27]. In a multicenter study including class IlI
obesity with BMI > 40kg/m? Kerbage et al. confirmed the same tendency: labor
induction failed in 38% of the cases, with nulliparity and low Bishop score as
independent risks factors for failed induction [25]. Furthermore, literature along with
those three studies showed that, when nulliparity is added to obesity, the risk of

failed induction increases [5,22].

In addition, our study suggests the importance of height in the prediction of
labor induction success. Levine et al. included this parameter in their score [12]. The
study by Rossi et al. in a large population in the United States (19,844,580 singleton
live births from 2012 to 2016, of which 22.3 percent of women underwent an
induction of labor), found that height was lower in the failed induction group (63.9
inches 2.8 vs. 64.5 £ 2.8, p< 0.001) [16]. Recently, Freret et al. performed a case-
control study from a cohort of nulliparous women who delivered between 39 and 41
weeks of gestation after induction of labor with the definition of failed induction using
the Obstetric Care Consensus criteria [13]. Compared with women in the control
group, women with a failed induction were more likely to have a shorter height (mean
63.9 vs. 64.8 inches, P=0.01), a BMI of 40 or higher (28.0 vs 8.2%, P<0.001), and a

closed cervix on admission (41.5 vs 24.1%, P=0.002).
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Finally, in this specific population of patients with a very unfavorable cervix, 3
scores emerge with the association of maternal characteristics and clinical
examination. In clinical practice, it therefore seems interesting to use them. The
advantage of the SBP is its simplicity (4 parameters to be recorded), while the
Levine score offers a more accurate prediction of success but requires additional
data and the use of a computerized calculation. The Hughey score requires more

data, and with similar efficiency, is less simple to use than the SBP.
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Conclusion

Among the six scores tested, those including parity (SBP, Hughey and Levine)
are more accurate in predicting the success of induction among patients with a very
unfavorable cervix (Bishop <3). It will be interesting to validate this finding in

populations from other countries.



DISCUSSION

Principales conclusions
Les scores les plus précis pour prédire le succes de l'induction chez les
femmes avec un col de l'utérus trés défavorable étaient les trois associant a

I'examen cervical, les caractéristigues maternelles.

Forces et limites

L'un des principaux points forts de notre étude est qu'elle est basée sur une
cohorte prospective multicentrique nationale avec des données de déclenchement
du travail provenant de 94 maternités de différents niveaux de soin néonatal [1].
Cela nous a permis de prendre en compte les différents protocoles de
déclenchement du travail des maternités francaises, réduisant ainsi les biais de
pratique clinique. Cette cohorte nous a également permis l'inclusion d’un nombre
important de femmes avec un col tres défavorable. Nous avons également décidé
d'analyser le cas des femmes avec un col trés défavorable a l'induction (score de
Bishop <3), une situation courante dans la pratique quotidienne. En effet, il existe
peu d'informations dans la littérature concernant les scores prédictifs dans cette
population spécifique qui pourtant présente un risque plus élevé bien connu d'échec
d'induction du travail [13,14]. Par ailleurs, nos travaux, en comparant les différents
scores entre eux, plutét que d'en proposer un nouveau, constitue une alternative a
ce qui a déja été proposé dans la littérature [12,15,16]

Cependant, il est a noter que les criteres d'inclusion et d'exclusion utilisés
dans cette étude ne nous ont pas permis d'étendre fermement a tout type de
grossesse la comparaison du caractere prédictif des scores. D'autres études,
incluant les grossesses gémellaires et les accouchements prématurés, doivent étre

menées pour confirmer nos résultats dans ces populations [14,17]. De plus, la



validité externe peut étre discutée car nous avons étudié une cohorte issue d’'une
population strictement francaise. Il serait intéressant de comparer nos résultats avec
d’autres cohortes issues de populations de différentes origines. Néanmoins, une
étude précédente de Jochum et al, basée sur la méme population que dans notre
étude, a trouvé une bonne validité externe entre la population francaise MEDIP et
une cohorte américaine (77 843 patients collectés dans le Consortium for safe
Database) [15,18]. Leur objectif était de construire un score prédictif sur le risque
d'accouchement par césarienne (quels que soient les parametres du col de |'utérus).
Enfin, nous n'avons pas pu évaluer le score publié recemment par Rossi et al. en
raison de l'absence d'informations sur les groupes ethniques dans notre base de
données conformément a linterdiction de la loi frangaise de recherche par groupe

ethnique [16].

Interprétation

Il est reconnu que le toucher vaginal est un examen subjectif dont les
résultats différent d'un soignant a l'autre [19,20]. Cette évaluation participe a des
biais d'évaluation, avec une variabilité intra-individuelle importante (> 50 % de
difféerence lorsqu’on autorise moins de 1 cm de variation de mesure) et une
variabilité inter-individuelle changeant de 12,5 % a 25 % entre les observateurs,
comme suggeré par Friedman et al. ou Tuffnell et al. [20,21]. Ainsi, I'ajout de
parametres objectifs tels que la parité, I''MC ou la taille permet d’augmenter la
capacité du score a prédire le succés du déclenchement du travail [5,22].

Dans notre étude, l'information commune incluse dans les trois scores les
plus prédictifs de notre étude était la parité. D’'une maniere analogue, a I'aide d’une
analyse secondaire d'un essai randomisé (n=491) et avec l'ajout d’'une cohorte
observationnelle de femmes ayant eu un déclenchement du travail (n=364) au cours

de la période d'essai, Levine et al. ont montré que la nulliparité était associée a un



risque plus élevé d'échec d'induction du travail dans la premiére population (ORa =
7,84, IC 95% 4,33-14,20), mais également dans la seconde (ORa = 3,77, IC 95%
2,01-7,06) [12]. Dans leur étude basée sur la cohorte MEDIP incluant des patients
quel que soit leur score de Bishop, Jochum et al. ont également trouvé une
augmentation de 5,1 (3,3-7,5) du risque d'échec de l'induction chez les femmes

nullipares [15].

Une autre caractéristique maternelle incluse dans le score de Levine est
l'indice de masse corporelle (IMC). L'obésité est un facteur de risque connu de
complications obstétricales, tels que le travail dystocique ou [I'échec du
déclenchement du travail [23-26]. L'association linéaire entre I'augmentation de I'MC
et I'accouchement par césarienne expose les femmes obéses a un risque plus élevé
d'échec de l'induction, voire un accouchement par césarienne [27]. Wolfe et al. ont
démontré dans une étude de cohorte basée sur la population de 80 887 patients,
que le risque d'échec d'induction augmentait avec un IMC plus élevé, comprenant
des taux d'échec d'induction de 13 % chez les femmes de poids normal a 29 % chez
les femmes obéses de classe Il [23,27]. Dans une étude multicentrique incluant une
obésité de classe Ill avec un IMC > 40kg/m2, Kerbage et al. ont confirmé cette
méme tendance : le déclenchement du travail a échoué dans 38 % des cas, comme
autres facteurs de risque indépendants d'échec du déclenchement la nulliparité et le
score de Bishop [25]. D’autres auteurs ont par ailleurs démontré que, lorsque la

nulliparité est ajoutée a l'obésite, le risque d'échec de l'induction augmente [5,22].

Enfin, notre étude suggere l'importance de la taille dans la prédiction du
succés du déclenchement du travail. Levine et al. ont inclus ce parametre dans leur
score [12]. De méme, I'étude de Rossi et al. réalisée a partir d’'une importante

cohorte aux Etats-Unis (19 844 580 naissances vivantes uniques de 2012 a 2016,



avec 22,3% des femmes ayant eu d’'un déclenchement du travail), a montré que la
taille était plus faible dans le groupe d’accouchement par césarienne (160cm + 2,8
contre 164cm = 2,8, p< 0,001) [16]. Récemment, Freret et al. ont réalisé une étude
cas-témoins a partir d'une cohorte de femmes nullipares ayant accouché entre 39 et
41 semaines d’aménorrhées apres un déclenchement du travail [13]. Par rapport aux
femmes du groupe témoin, les femmes dont l'induction a échoué étaient plus
susceptibles d'avoir une taille plus petite (moyenne de 160cm contre 164cm, p =
0,01), un IMC de 40 ou plus (28,0% contre 8,2 %, p< 0,001), et un col fermé a

I'admission (41,5% vs 24,1%, p = 0,002).

Ainsi, les caractéristiques maternelles ont un réle important dans la
prédiction du succés d'un déclenchement. Dans notre population spécifique de
femmes avec un col tres défavorable, trois scores émergent avec l'association des
caractéristigues maternelles et de I'examen clinique. En pratique clinique, il semble
donc intéressant de les utiliser. L'avantage du SBP est sa simplicité (4 parametres),
tandis que le score de Levine offre une prédiction de succés plus précise mais
nécessite des données supplémentaires et l'utilisation d'un calcul informatisé. Le
score de Hughey nécessite plus de données et, avec une efficacité similaire, est

moins simple a utiliser que le SBP.



CONCLUSION

Chez les femmes présentant un col trés défavorable (Bishop <3), la capacité
a prédire le succes d’'un déclenchement du travail par maturation cervicale est plus
exacte dans les scores utilisant des caractéristiques maternelles objectives, telle que
la parité entre autre: dans notre étude les scores de BSP de Ivars et al., le score de
Hughey ou le score de Levine. La validation de nos résultats dans d’autre population

pourrait étre intéressante
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Supplementary S1 - Labor induction scores

ANNEXES

BISHOP
SCORE

Opt

1pt

2pts

3pts

Dilatation
Cervicale

Ocm

1-2cm

3-4cm

=5cm

Effacement
Cervicale

0-30

40-50%

60-70%

>80%

Consistance
cervicale

Ferme

Ramolli

Souple

Position
cervicale

Postérieure

Centrable

Antérieure

Position du
Mobile
foetale

Mobile

Appliquee

Fixée

Engagée

BISHOP
SIMPLIFIE
(Laughon)

Opt

1pt

2pts

3pts

Dilatation
cervicale

1-2cm

3-4cm

>5cm

Effacement
cervicale

0-30%

40-50%

60-70%

>80%

Position du
mobile
foetale

-3cm

-2cm

-1 et Ocm

+1 et +2cm

BISHOP
MODIFIE
(Grobman)

Opt 1pt

2pts

3pts 4pts

6pts

Dilatation
cervicale

Ocm

2cm

3/4cm

>4cm

Soit :
Longueur
cervicale

30mm

20mm

10mm

Omm

Ou:
Effacement
cervicale

0-25%

25-75%

>75%

Position du
mobile
foetal

-3cm

-2cm

-icm

entre 1 &
2cm




BISHOP Opt 1pt 2pts 3pts
SIMPLIFIE +
Parité
Dilatation Ocm 1-2cm 3-4cm >5(cm
cervicale
Effacement 0-30% 40-50% 60-70% >80%
cervicale
Position du Mobile Appliquée Fixée Engagée
mobile
foetal
Parité Nullipare Multipare
HUGHEY Opt 1pt 2pts 4pts 8pts 16pts
Dilatation fermé 1-2cm 3-4cm >4cm
cervicale
Effacement 0-30% 40-50% 50-70% >70%
cervical
Consistence Ferme Ramolli Souple
cervicale
Position Postérieure | Centrale | Antérieure
cervicale
Position du Mobile Appliquée Fixée Engagée
mobile
foetal
Nulliparité : -2pts
Multiparité : +2pts
LEVINE
Taille <157cm 157- 161- >167cm
161cm 168cm
IMC <25 25-29.9 | 30-34.9 35-39.9 >40
Multiparité Ooul NON
AG>40SA Ooul NON
Bishop 1pt 2pt 3pt 4pt 5pt 6pt
modifié
(Grobman)




Supplementary S2 — Labor, delivery and neonatal outcomes

Vaginal delivery Cesarean P

N=408 delivery

N =192
Epidural 392 (96.1) 181 (94.3) 0.32
Duration cervical ripening-birth 37.21 33.21 0.012

(h) (26.66-45.58) (17.21-42.95)

Oxytocin use 268 (65.7) 106 (55.2) 0.013
Artificial rupture of membrane 188 (46.1) 86 (44.8) 0.77
PPH (>500ml) 22 (5.4) 12 (6.3) 0.67
Newborn weight (g) 3265 + 528.3 3240 + 574 0.86
Apgar <7 at 5min 9(2.2) 9 (4.7) 0.096
Arterial pH 7.26 £ 0.08 7.25+0.1 0.78

Results in number (percentage), median (Q1-Q3) and mean +/- SD

Supplementary S3 - Median values of each scores in cesarean and vaginal

delivery groups

Vaginal delivery

Cesarean delivery

N=408 N=192
Bishop 2(1-2) 2(1-2)
Simplified Bishop 1(1-2) 1(0-2)
Mofified Bishop 2 (1-2) 1(0-2)
SBP 2 (1-3) 1(1-2)
Hughey 4 (2-6) 2(0-4)
Levine 0.84 (0.742-0.921) 0.74 (0.647-0.828)

Results in median (Q1-Q3)
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