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dose oral misoprostol

Highlights  There is no study in the literature about second method of labor induction in case of unfavorable cervix after low-dose oral misoprostol first line.

 Induction of labor concerns about 30% of pregnancy, and low-dose oral misoprostol is more and more used.

 Intravenous oxytocin after 24 hours of misoprostol offers a faster delivery than prostaglandins even if Bishop score <6.

 Dinoprostone vaginal insert seems to be a better choice after low-dose oral misoprostol than a second cure of misoprostol if another method of cervical ripening is preferred.

Introduction

Induction of labor (IOL) is one of the most common obstetrical procedures, performed in approximately 30% of deliveries in high income countries 1 . IOL in pregnant woman is medically indicated due to obstetrical pathology of the mother or the fetus or when the benefits of continuing the pregnancy are inferior than the risks for the mother or the fetus. Most frequent indication are rupture of membranes, overdue delivery, and unbalanced gestational diabetes or suspected macrosomia 2 . Method used to induce labor is based on the assessment of the cervix by vaginal examination. The process of cervical ripening, which describes the softening, effacement and dilation of the cervix calculated by the Bishop score, is required to classify two types of population: one with a favorable cervix (Bishop ≥ 6), the other with an unfavorable cervix (Bishop < 6) 3 . Intravenous oxytocin, with or without amniotomy, is the reference induction method when the cervix is favorable 4 . In case of unfavorable cervix, mechanical dilatation (with a balloon catheter or hygroscopic mechanical dilatators) or pharmacological induction with prostaglandin E1 (misoprostol) or prostaglandin E2 (PGE2) (dinoprostone) can be used.

Misoprostol is a prostaglandin E1 analog discovered in 1973 initially used for gastric ulcer prevention, then in obstetric because of its effect on uterine contractibility and cervical ripening 5 . Misoprostol is cheap and stable at room temperature, and it is included in the World Health Organization (WHO) essential medicine list on several indications including IOL as termination of unwanted pregnancy, management of incomplete and spontaneous abortions, IOL, augmentation of labor, and treatment of postpartum hemorrhage 6 . Misoprostol is an effective method for IOL, comparable with PGE2 and oxytocin 7 . Actually, oral administration is preferred to vaginal way because it is associated with a decrease in post-partum hemorrhage rate and increased newborn Apgar score 8 . International recommendation calls for the use of low dose misoprostol (25 µg every 2 hours or 50 µg every 4 hours,) because of the risk of uterine hyperstimulation with higher dose 9 .

Failure of induction is not clearly defined in literature because sometimes considered as a failed vaginal delivery, or the failure of getting into an active phase of labor. Its prevalence is 15% of IOL [START_REF] Schoen | Failed induction of labor[END_REF] .

Most of the studies on misoprostol efficacy evaluate vaginal birth rate within 24 hours after beginning of oral misoprostol induction [START_REF] Kerr | Low-dose oral misoprostol for induction of labour[END_REF] . However, there is a lack of consensus about which induction method should be applied after 24 hours of low dose oral misoprostol if the cervix remains unfavorable (Bishop < 6).

The aim of this study was to assess the value of a second-line induction of labor when 24 hours low-dose oral misoprostol does not provide adequate cervical preparation (Bishop <6), and to compare induction methods in this situation. 

Material and methods

This

Results

Between April 2021 and June 2022, all the deliveries in our center were analyzed: due to midwives' strike in October and November 2021, no computerized delivery reports were available, which did not allow differentiation between IOL and spontaneous labor. Thus, we excluded the period from 07/10/2021 to 06/12/2021. IOL with low dose oral misoprostol were performed in 437 pregnant women among 3408 deliveries (Figure 1). Among them, 259 (59.2%) were nulliparous (Table 1 Detailing the Bishop score, the most discriminating items for prognosis of first line induction efficacy were dilatation (p<0.001), length (p=0.002) and fetal station (p<0.001). On the other hand, there was no difference for items consistency and position (p=0.343 and 0.341 respectively).

Median duration from IOL to delivery was 16.0 hours (11.0-23.5) for Bishop ≥ 6, and 47.3 hours (35.0-58.9) for Bishop <6 (p<0.001).

Use of intravenous oxytocin was significantly different in the two groups with 40.2% of use in the Bishop ≥ 6 group and 63.6% in the Bishop <6 (p<0.001).

Furthermore, rate of vaginal delivery (instrumental or not) was higher in the group with favorable cervix after first line induction than in the group with unfavorable cervix (86.4% vs 73.6% p=0.011).

No significant difference about delivery complication was reported between these 2 groups.

Second method of labor induction (second cure of low-dose oral misoprostol, dinoprostone vaginal insert, intravenous oxytocin).

Gestity was significantly higher in 2 nd line oxytocin group than in misoprosol (p=0.007) or dinoprostone groups (p=0.041). However, parity wasn't significantly different between groups. The 3 groups did not differ with others baseline characteristics or obstetrical pathologies.

Recalculated Bishop score, was similar before 1 st IOL with low dose oral misoprostol (p=0.651) ( Analysis of duration from IOL to delivery found significant between groups difference (Figure 2). Indeed, the median of duration was 24.0 hours for oxytocin group, 51.0 hours for oral misoprostol group and 41.0 hours for dinoprostone group. After performing pairwise analyze, results were significantly different in pairs: duration was higher with oral misoprostol than with oxytocin (p<0.001) and with dinoprostone (p=0.048), and also higher with oxytocin than with dinoprostone (p<0.001).

Cesarean section was performed in 17 patients (23.4%), 9 patients (39.1%) and 4 patients (26.7%) in misoprostol, oxytocin and dinoprostone groups respectively. None of these differences reached statistical significance.

About fetal outcomes, there was only a statistical difference on Apgar at 5 minutes (p=0.045). Pairwise analyze revealed only a difference in disfavor with the oxytocin group versus oral misoprostol group (p=0.013): median Apgar was 10 in the 2 groups, but first interquartile was 9 with oxytocin and 10 with 2 nd IOL line misoprostol.

Discussion:

Recent data reported an IOL rate about 10% worldwide and about 34% in the UK and 23% in USA 12 13 . This is consistent with French rates: 22.0% in 2016, and 25.8% in 2022 14 .

Rate of IOL has been increasing in recent years, and this increase is expected to continue and even accelerate following the ARRIVE clinical trial [START_REF] Grobman | Labor Induction versus Expectant Management in Low-Risk Nulliparous Women[END_REF] . Large use of low-dose misoprostol in recent years led to an interest in patients who did not initiate labor after 24 hours of misoprostol:

to our knowledge, this is the first study comparing second IOL method after 24 hours of low dose oral misoprostol.

In 12 months, we observed 3408 births, including 437 (12.8%) IOL, which is consistent with previously reported international data. Among women with IOL, 75 (17.2%) delivered by cesarean section, and median duration from induction to delivery was 16.5 hours. Beyer et al.

compared induction with vaginal dinoprostone, oral misoprostol and vaginal misoprostol at term: median time from beginning of induction to delivery was 14.1 hours and cesarean section was performed in 18.9% of cases with low dose oral misoprostol, which is concordant with our results [START_REF] Beyer | Induction of Labor at Term with Oral Misoprostol or as a Vaginal Insert and Dinoprostone Vaginal Insert -A Multicenter Prospective Cohort Study[END_REF] . Although our study did not aim to evaluate the performance of a first-line misoprostol induction, our results are consistent with previous studies concluding that low dose oral misoprostol is an effective method of IOL.

For both groups: Bishop ≥6 and Bishop <6, baseline characteristics of patients were comparable except for the BMI, which seems to be a predictive criterion of success. Indeed, a study perform in Ohio found that induction failure rates (defined as delivery by cesarean section) is associated with increasing obesity class from 13% for normal weight woman to 29%

for class III obese women [START_REF] Wolfe | The effect of maternal obesity on the rate of failed induction of labor[END_REF] . Furthermore, another study reported that weight gain during pregnancy with a change in BMI category is significantly associated with failed induction [START_REF] Kabiru | Obstetric outcomes associated with increase in BMI category during pregnancy[END_REF] . It can therefore be assumed that overweight-obesity may be a risk factor for failed induction.

Cervical maturation depends on its ability to be transformed under effect of prostaglandins, nulliparity has been described as a factor of risk of IOL failure [START_REF] Schoen | Failed induction of labor[END_REF] . A retrospective cohort study found that on elective induction, vaginal delivery rate was 76.2% vs 97% for nulliparous and multiparous respectively [START_REF] Laughon | Induction of labor in a contemporary obstetric cohort[END_REF] . However we did not find significant difference according to parity between women who always had a Bishop score <6 and those with a Bishop score ≥ 6 following a first oral misoprostol cure.

Difference between pregnancy term was also statistical different, indeed induction for women induced at 39w+6d were more likely to success with oral low dose misoprostol than ones induced at 39w, suggesting a natural maturation of cervix with end of pregnancy.

Rupture of the membranes is a factor influencing cervix modification. For this reason, there was a significant difference in the rate of rupture of membranes with a higher proportion in Bishop ≥6 group than in Bishop <6 group [START_REF] Middleton | Planned early birth versus expectant management (waiting) for prelabour rupture of membranes at term (37 weeks or more)[END_REF] (24.0% vs 11.6%) ; p= 0.021).

Thus, normal BMI, previous rupture of membranes and later term of IOL were the three favoring success factors.

Among patients requiring a second line of induction, baseline characteristics were broadly similar between groups. Among patient with oxytocin in second line, we observed a more important dilatation on the first evaluation without difference on Bishop score, and a more important Bishop score at the cervix reevaluation after first line induction. It can be explained by obstetricians practices: in case of unfavorable cervix bishop < 6 but with a cervical dilatation of 1-2cm, IOL with 2 nd line oxytocin was more often used than in case of zero cervical dilatation. Bishop score has been introduce in obstetrician practices since 1964 by Bishop, then modified by Burnett in 1966. A systematic review studied the score as a predictor of IOL success and they concluded that a score of Bishop of 4, 5 and 6 is a poor predictive factor [START_REF] Kolkman | The Bishop Score as a Predictor of Labor Induction Success: A Systematic Review[END_REF] .

Futhermore, no study with precise analyze of different item of Bishop score and their predicitive role in IOL success have been found. Thus, the small (though significant) difference in Bishop's score between the oxytocin group and the others may have no clinical implications. [START_REF] Simpson | Effects of oxytocin-induced uterine hyperstimulation during labor on fetal oxygen status and fetal heart rate patterns[END_REF] . In this case, it explains the higher rate of heart abnormalities but the need to perform fetal scalp pH was not significant between the groups, so it seems to has no consequences on fetal outcomes. Secondly, when fetal heart abnormalities occur during the induction phase, some obstetricians choose to accelerate labor to limit fetal hypoxia with premature epidural placement and oxytocin induction despite unfavorable cervix. Thus it is difficult to know if fetal heart abnormalities are due to induction with oxytocin or were already existing before using oxytocin. In these two cases, it can explain the higher rate of cesarian sections for fetal heart rhythm abnormalities in oxytocin group (30.4% vs 6.5% in misoprostol group vs 20.0% in dinoprostone group).

Concerning duration from beginning of induction to delivery, patient induced with oxytocin had the shortest duration with a 40% and 50% reduction compared to dinoprostone and misoprostol groups respectively. Failure of IOL is defined by 12 hours under oxytocin without reaching a 3 cm dilatation cervix in our institution and induction with oxytocin decreases the time range permitting patient to start the labor and finally to deliver though vaginal way. Failure of induction leaded to cesarean section in 38.9% cases in misoprostol group vs 11.1% in oxytocin group and 25% in dinoprostone group (p= 0.271). Futhermore, nonprogression of dilatation during labor leaded to 6.5% of cesarean section in misoprostol group but none in oxytocin and dinoprostone groups. Thus,oxytocin decreased duration from induction to delivery without reducing the rate of vaginal delivery.

Also, duration with dinoprostone was 20% shorter than with oral misoprostol.

Comparing both strategies, data were similar on first and second Bishop score assessments, and events during labor were similar (oxytocin use, fever occurring, fetal heart abnormalities). They also had similar rates of vaginal deliveries (76.6% and 73.3% in misoprostol and dinoprostone group respectively).

To start IOL, oral misoprostol could be the best method with a lower rate of cesarean section and the lowest incidence of uterine hyperstimulation 8 . However, after first line of induction, it might be better to switch the IOL method with intravenous oxytocin or dinoprostone vaginal insert. Strategy of changing induction method after an ineffective first line is consistent Karadağ et al. conclusion who reported that repeated dose of vaginal dinoprostone was associated with an increased rate of cesarean and adverse neonatal outcomes [START_REF] Karadağ | Repeated dose of prostaglandin E2 vaginal insert when the first dose fails[END_REF] .

About fetal outcomes, no significant difference had been found, except for the Apgar at 5 minutes for the misoprostol group (p=0.045). However, this statistical difference might not have a clinical traduction, with a median at 10 for the 3 groups.

This study has several limitations. It is a retrospective, single center study with heterogeneous number of patients between groups . But the overall size of population is similar to other studies assessing second line of induction after ineffective first IOL method 23 24 .

Futhermore, there was no institution protocol to unify practices for IOL, so obstetricians, according to their experience, used the method of induction that seems most appropriate, but it may constitute a selection bias. However, the 3 main groups were quite homogeneous.

Parity didn't influence success of IOL in our study, contrary to literature. Lack of patient may induce less of puissance, and may be consider as a bias in our study.

Misoprostol dose effectively received during the first line of induction was lower in oxytocin group than the others. We suppose that this decrease was due to initiation of labor or to fetal heart abdnomalities In the latter case, fetal heart abnormalities may be responsible of an increased caesarean section rate in this group.

This study focused on hormonal induction method. It would be interesting to evaluate mechanical method of induction.

Conclusion:

To our knowledge, this study is the first to evaluate strategy after 24 hours of IOL with low-dose oral misoprostol. Although continuing with oral misoprostol seems to have no adverse outcomes, intravenous oxytocin could be a better alternative to reduce duration from induction to delivery, with the same maternofetal outcomes including similar rate of vaginal delivery. If another method of cervical ripening is preferred before oxytocin, vaginal dinoprostone also appears to be usable and more effective than misoprostol. Further studies with standardized management seem necessary to confirm these preliminary data. 
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A Andréa, merci de participer à 60% (moins les vacances au Bangladesh) à la réussite de ce semestre, de m'apprendre la vie et un peu la chirurgie. Merci d'avoir pris le temps sans compter de relire, de m'expliquer, de corriger mes présentations et surtout cette thèse.

A Carlito, qui participe activement à la diminution du stock de café du chef, une dramaqueen comme on les aime.

A

ma famille, mon pilier de vie. Mes chers parents

  , je pars ... A non c'est vous qui avez mis les voiles ! Merci les parents pour votre dévotion, cette thèse représente le fruit de votre travail, de vos sacrifices et de vos choix (et des réunions de famille). Vous avez su me transmettre toutes les

	A marraine Fred, merci de m'avoir suivie tout au long de ma vie et de mon parcours en
	médecine ! Tu es toujours ma seule référence médicale dans l'entourage des parents et merci
	d'avoir été disponible jusqu'à aujourd'hui !
	autant par tes blagues que par tes pièces de théâtre dramatique que tu sais très bien jouer en
	famille. Merci d'être la soeur sur laquelle je peux compter à tout moment. Je n'aurai jamais rêvé
	mieux.
	Mon Lolo, mon petit chéri de 1m85 maintenant. Merci mon Lolo d'avoir su gérer tes grandes
	soeurs parce que ce n'était pas une mince affaire. Merci pour tous les moments passés en
	colocation avec toi à Lyon, tous ces moments qui me manquent et dont je suis nostalgique.
	Merci d'être un frère à l'écoute, qui n'hésite pas à remettre dans le droit chemin quand il le faut,
	sensible et doux. Je suis fière de toi, de ton engagement dans les projets que tu entreprends et
	de ce que tu accomplis tous les jours (et tu oublies pour toujours les nuits improvisées à -20
	degrés au milieu des glaciers merci).
	Ma Hiriata, merci ma Hiri pour ces Noel passés ensemble ! Je suis fière de toi et de la capacité
	à être si indépendante à ton âge. Je serai toujours là pour toi peu importe de quel côté du globe !

valeurs qui aujourd'hui me permettent de m'épanouir, vous êtes un exemple de parents et de couple à mes yeux. Merci pour cette transmission si précieuse et de votre témoignage d'amour. Merci de m'avoir laissé rêver à la médecine et de m'avoir permis d'accomplir ce rêve, d'avoir été à l'écoute et d'avoir essuyer quelques sueurs froides. Maman, merci d'être si aimante, attentionnée, disponible, ne t'inquiète pas, les poussins finissent toujours par rentrer pas trop loin du nid familial. Papou, merci d'être un père aimant, protecteur, merci pour la transmission de ton savoir et de ton goût pour l'aventure, je suis fière d'être celle qui a ouvert la marche de cette fraterie. Merci d'être un moteur pour les projets incessants de cette famille et vivement les retrouvailles en Polynésie. Je vous aime. Ma Mymy chérie, celle qui est venue troubler ma tranquillité à 17 mois. Merci de me faire rire

A mes Ami(e)s : La team de Lyon

  

	Madou, merci de partager ma vie de tous les jours. Et surtout merci de m'avoir fait réussir
	parce que bon je ne serai pas là à écrire des remerciements de thèse chez les bonnes soeurs dans
	une abbaye si tu ne m'avais pas fait des plannings de révision pour les 5 années suivantes.
	Alby, binôme pendant 6 ans et tellement de voyages ensemble et d'autres en prévision. Paris-
	Nice c'est sympa mais surement pas durable sur le long terme donc on va rapidement trouver
	une solution de rapprochement. Tu me manques
	Popi, belle urologue marseillaise, trop fière de ton parcours et que tu profites de la vie comme
	tu le fais !!
	Lay, merci pour ta bienveillance envers tes amies, ton engagement dans tout ce que tu
	entreprends, et pour les débats effrénés avec Alby dont on se plait à être spectatrices.
	Bricsam, telle fière de ton parcours ! Merci pour tous les moments passés ensemble et hate des
	prochains !
	Tallou, il faut que je vienne te voir en Bourgogne dans tes vignes !
	Rachel, à nos voyages, nos partages et bientôt la Van life !!
	Marielle, merci de m'avoir suivie dans mes plans foireux de bonnes soeurs, de raquettes, de
	refuges et à nos soirées vin terrasse à Lyon à refaire le monde !!
	Nassim, j'aimerai que tu m'emmènes en Algérie pour visiter Oran et Alger. Comme ça, la
	demande est écrite pour un peu plus de poids. N'oublie pas on ne prend que des voitures sans
	rétroviseur pour toujours avancer droit devant sans regarder en arrière.
	Charlotte, ma bizuth chérie, tellement fière de toi surtout quand tu m'as annoncé que tu prenais
	la même spécialité chez les marseillais !! Tu feras une magnifique gynéco je le sais !!
	Mahaut, merci de ton amitié, peut-être un jour on te devancerai à la course mais ce jour n'est
	malheureusement pas encore arrivé.

Ma team de l'Archet Beatrice, Greg et Claude, et

  

	Robin, colocataire et ami depuis bientôt 3 ans, merci de me faire sentir comme en famille à la
	maison.
	Thomas, quiz : Je suis rond, comestible, sucré, je pousse sur les arbres dans les pays tropicaux,
	je caractérise le plus Thomas, je suis interdit d'apparaitre écrit dans la thèse de MC, Je suis ??
	Merci Toto pour ton amitié et les moments du quotidien !
	Citti, rien ne t'arrête et je suis admirative. S'il te plait, ne te casse rien de grave avant notre
	road trip en Afrique pour que je puisse profiter de ton côté téméraire à l'autre bout du monde !
	Thibaud, il aura fallu venir à Nice pour se rencontrer ! Merci pour ton amitié et de tous les
	moments partagés entre l'internat et la coloc !
	Marie DM, complètement zinzin à ces heures perdues mais surtout sensible et douce au
	quotidien.
	Éléonore, merci pour ta volonté d'organisation, ta sensibilité, et surtout cet acharnement aux
	jeux de société qui porte ses fruits après ces 4 ans d'internat !
	Marie Ottavi, notre chère corse égarée à Lille provisoirement, on attend les vacances au
	village.
	à ce Covid qui nous a lié à vie !! Merci d'avoir été comme des
	parents pendant 3 mois et pour être encore attentionnés et bienveillants envers nous !!
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PARTIE II : ARTICLE SOUMIS ....................................................................... Le Serment d'Hippocrate .................................................................................... PARTIE I : PRÉSENTATION GÉNÉRALE DU TRAVAIL DE THÈSE INTRODUCTION Le déclenchement du travail chez la femme enceinte est l'une des pratiques les plus courante en obstétrique. En effet, il concerne environ 30% des femmes enceintes et il est médicalement indiqué lorsque la balance bénéfice/risque n'est plus en faveur d'une poursuite de la grossesse. Le taux actuel de déclenchement du travail est en constante augmentation. En effet, les USA atteignent un taux de 25% de déclenchements chez les parturientes et l'Angleterre jusqu'à 35% en 2021 1 . Les indications obstétricales les plus fréquentes sont une rupture des membranes, prématurée sans mise en travail, le dépassement de terme et le diabète gestationnel déséquilibré ou avec suspicion de macrosomie. Le choix de la méthode de déclenchement est fonction de l'évaluation du col de l'utérus grâce au score de Bishop. Il permet de classer les parturientes en deux groupes : celles ayant un col dit « favorable » (Bishop ≥6) et celles ayant un col « non favorable » (Bishop <6) 2 . Différentes méthodes de déclenchement existent. Les méthodes hormonales avec les dérivées de Prostaglandine PGE1 (misoprostol), PGE2 (dinoprostone), l'ocytocine intraveineuse avec ou sans amniotomie et les méthodes mécaniques comprenant le ballonnet de Cook, la sonde de Foley et les laminaires 3 . L'ocytocine intraveineuse avec ou sans amniotomie est la méthode de choix des patientes ayant un col favorable 4 . Le misoprostol est un analogue de la prostaglandine E1 découvert en 1973, initialement utilisé pour la prévention des ulcères gastrique mais aussi en obstétrique en raison de son effet sur la contractilité utérine et la maturation cervicale. Le misoprostol a pour avantage d'être une molécule peu couteuse et stable à température ambiante.

Il est inclus dans la liste des médicaments essentiels de l'Organisation mondiale de la santé (OMS) et possède plusieurs indications, notamment l'interruption volontaire de grossesse la prise en charge des fausses couches avec évacuation incomplète, le déclenchement du travail, et le traitement de l'hémorragie du post-partum

5 

. Le misoprostol est une méthode efficace dans le cadre du déclenchement, comparable à la PGE2 et à l'ocytocine

6 

. Il existe sous plusieurs formes (vaginale, orale et sublinguale), l'administration par voie orale est recommandée car elle est associée à une diminution du taux d'hémorragie post-partum et à une augmentation du score de Apgar des nouveaux-nés

6 

.

La plupart des études sur l'efficacité du misoprostol évaluent le taux d'accouchement par voie vaginale dans les 24 heures suivant le début du déclenchement par misoprostol oral.

Cependant, il existe un manque de consensus sur la méthode d'induction qui devrait être appliquée après 24 heures de misoprostol oral dans le cas où l'évaluation du col de l'utérus reste défavorable (Bishop < 6).

Objectif de l'étude

Le but de cette étude était d'évaluer l'efficacité et de comparer les différentes méthodes utilisées dans le cadre d'un déclenchement de seconde ligne du travail après l'utilisation du misoprostol oral.

RÉSUMÉ EN FRANÇAIS

Objectif:

(p=0,021) et le terme de la grossesse (p<0,001). A propos des secondes méthodes de déclenchement, le groupe ayant reçu le syntocinon intra-veineux présentait une évaluation du col, par le score de Bishop, plus favorable lors de la seconde évaluation. De plus, la durée totale entre le début du déclenchement et l'accouchement était significativement plus courte (24,0 heures vs 51,0 heures pour le groupe misoprostol et 41 heures pour le groupe dinoprostone). Les groupes misoprostol et dinoprostone étaient comparables sur la majorité des caractéristiques des patientes, des analyses secondaires pendant le travail et sur la voie d'accouchement. En revanche, le groupe dinoprostone offrait une durée totale significativement moins longue que le groupe misoprostol (p=0.048). Enfin, la voie d'accouchement n'était pas significativement différente entre les trois groupes (p=0.651). Conclusion: À notre connaissance, cette étude est la première à évaluer la stratégie de déclenchement après 24 heures de misoprostol oral à faible dose. L'IMC normal, la rupture prématurée des membranes et le terme plus avancé de la grossesse semblent être des facteurs favorisant le succès du déclenchement par misoprostol oral en première ligne. Bien que la poursuite du misoprostol oral ne semblait pas avoir d'effets indésirables, l'ocytocine intraveineuse pourrait être une meilleure alternative pour réduire la durée entre le déclenchement et l'accouchement, avec les mêmes résultats materno-foetaux, y compris un taux similaire d'accouchement par voie vaginale. Si une maturation cervicale de seconde intention est envisagée avant l'ocytocine, le dinoprostone vaginal semble également utilisable et plus efficace que le misoprostol. D'autres études avec une prise en charge standardisée semblent nécessaires pour confirmer ces données préliminaires.

PARTIE II :

ARTICLE Comparative study of labor induction methods in patients with unfavorable cervix after 24 hours low-

  

  is an observational, retrospective, single-center study performed in the University Hospital Center of Nice, Hôpital l'Archet 2. This is a tertiary referral center maternity with more than 3500 deliveries per year. All delivery reports between April 2021 and June 2022 were screened, and all patients requiring IOL were identified among them.

	recalculation of the Bishop score at each stage of induction, fetus presentation, methods of
	induction used, total duration of induction until labor defined by a cervix dilatation of 3 cm
	with uterine contractions.
	Any intercurrent events during passive and active phases of labor such as fetal heart rate
	abnormalities, fever, antibiotics, intravenous oxytocin administration, second line monitoring
	This study was approved by the gynecologic board of University Hospital Center of with pH scalp and fetus position (occipito-anterior or posterior) were reported.
	Nice. In accordance with the current legislation, data collection was registered under the Finally, data concerning delivery (spontaneous vaginal delivery, instrumental extraction
	number 2023-515EI. or caesarean section, delivery haemorrhage) and newborn outcomes (pH, Apgar score,
	Patients' characteristics respiratory distress, resuscitation) were gathered.
	Induction strategy
	Hospital's protocol of induction with low-dose oral misoprostol consists in 2 tablets of
	misoprostol 25 μg every 4 hours, up to a total dose of 200 μg/24h. Cervical ripening was
	evaluated after 24 hours IOL, or before because of uterine repetitive contractions. In case of
	Bishop score <6 after 24h induction, obstetrician chose the second method of induction between
	vaginal dinoprostone insert (PROPESS Laboratoire FERRING) or gel (PROSTINE Laboratoire
	PFIZER), low-dose oral misoprostol (ANGUSTA), Cook's balloon, or intravenous oxytocin
	with artificial rupture of membranes when feasible.
	Collected data
	General patients' characteristics collected were parity, age, weight, height, main
	medical or surgical issue, smoking status. Data concerning obstetrical pathology such as need
	of artificial production technique, gestational hypertension, gestational diabetes, cholestasis,

Method of IOL was recorded and only patients induced with low-dose oral misoprostol (ANGUSTA®, laboratory NORGINE) were included. IOL was performed for medical reasons, patient request, scheduled or in emergency. Exclusion criteria were: patients with intrauterine fetal death, planned fetus palliative care because of a severe disease, patients with misoprostol contraindication (e.g.: hypersensitivity to the active substance, suspicion or evidence of uterine scar resulting from previous uterine or caesarean, delivery kidney failure (GFR <15 ml/min/1.73 m 2 )), and contraindication to vaginal delivery. pre-eclampsia, growth retardation, rhythm abnormalities, premature rupture of membranes was also gathered. To analyze IOL methods, collected data included precise qualitative analysis of the cervix (cervix position, consistency, effacement, dilatation and fetal station) with

Statistical analysis

Qualitative data were presented as absolute and relative frequencies and were compared according to the Chi2 test or Fisher exact test in case of non-compliance with Chi2 test requirements. Quantitative data were presented as median with first and third interquartile and compared by using the Kruskal-Wallis test. If the null hypothesis of the Kruskal-Wallis's test was rejected, post-hoc pairwise analyses were performed with Dunn-Bonferoni's test.

Censored data were defined as between the beginning of IOL and the birth. These data are graphically presented using Kaplan Meier's curves. Survival curves were compared by Log-Rank (Mantel-Cox) test. All statistical analyses were two-sided and a p-value of less than 0.05 was considered as statistically significant. All calculations were made on GraphPad Prism 8.0.2 software.

Comparison between patients with success or failure after first oral misoprostol induction (Bishop <6 and Bishop ≥ 6)

  

	Patients with higher BMI were less likely to have a favorable cervix after first
	misoprostol induction (p=0.011) (Table 2). There was no difference on gestity and parity of
	patients. Distribution of patients with medical or surgical surgery was similar between the 2
	groups. No difference in obstetrical pathology prevalence during pregnancy was highlighted
	). Fifty-six patients (12.8%) had medical history (4.1% had between the two groups except for the rupture of membranes rates, with 14 patients (45.2%) in
	hepato-digestive disease, 2.5% had asthma, 2.3% had coagulation disorder, 2.1% had previous Bishop <6 group and 76 patients (69.7%) in Bishop ≥ 6 group (OR = 2.8; CI (1.2 ; 6.3) ;
	diabetes and 1.8% had urologic disease) and 74 (16.9%) had previous digestive (9.6%) or p=0.021). However, multivariate analysis taking into account reason of IOL and Bishop score
	gynecological surgery (7.3%). Six patients (1.4 %) were triggered with breech presentation, before first line induction didn't find significative association between premature rupture
	none of these 6 required a second line induction: 4 patients delivered vaginally without membrane rates and first line induction efficacy (p=0.826).
	instrumental assistance, and 2 delivered by cesarean section. IOL median term was 39 weeks of amenorrhea and 39 weeks +6 days for Bishop score
	<6 and ≥ 6 respectively (p<0.001).

Second line IOL was indicated in 121 (28%) patients after first line of low dose oral misoprostol with Bishop score <6. Among them, 1 (0.8 %) emergency cesarean section for fetal heart rhythm anomalies was performed before initiation of second line induction, 77 (63.6%) patients received oral misoprostol, 23 (19.9 %) received oxytocin, 15 (12.4 %) received dinoprostone vaginally, 4 (3.3%) received dinoprostone vaginal gel and 1 (0.8 %) received Cook's balloon.

Table 3 )

 3 . However, detailing the score, patients in oxytocin group initially had a more favorable cervix: 69.6% of patients with dilatation score = 1 vs 38.9% in 2 nd low dose oral misoprostol group vs 40.0% in dinoprostone insert group (p= 0.032).

Median values of low dose oral misoprostol effectively received during the first line of IOL was 180.4 mg, 190.0 mg and 198.4 mg for the oxytocin, dinoprostone and misoprostol groups respectively (p<0.001). Pairwise analyses did not reveal difference between oxytocin and dinoprostone but did between oxytocin and misoprostol (p<0.001), and between oxytocin and dinoprostone (p = 0.038) Statistical analysis of the Bishop score reassessment after first oral low dose misoprostol cure reveals a significant higher score in oxytocin group than in misoprostol group (p<0.001) or dinoprostone one (p<0.001), but not between misoprostol and dinoprostone groups (p=0.165). Bishop score significant difference was mainly on dilatation and cervix position items (p <0.001).

Table 1 :

 1 Patients induced with low-dose oral misoprostol (ANGUSTA®) characteristics: comparison between unfavorable and favorable cervix after first line induction of labor

	Characteristics	Total cohort	Unfavorable cervix	Favorable cervix	p value
		n= 437	Bishop <6 n= 121	Bishop ≥6 n=316	
	Maternal age (years)	31 (27-35)	30 (26-36)	31 (27-34)	0.828
	Body mass index	24.0 (21.4-28.5)	25.0 (22.0-29.0)	24.0 (21.0-28.0)	0.011
	Gestity	2 (1-3)	2 (1-3)	2 (1-3)	0.77
	Parity				0.368
	0	259 (59.2%)	77 (63.7%)	182 (57.6%)	
	1	100 (22.9%)	23 (19.0%)	77 (24.3%)	
	2	52 (11.9%)	13 (10.7%)	39 (12.3%)	
	≥3	26 (6.0%)	8 (6.6%)	18 (5.8%)	
	Tobacco during pregnancy	69 (15.8%)	22 (18.1%)	47 (14.9%)	0.548
	Assisted reproductive technology	26 (5.9%)	10 (8.2%)	16 (5.2%)	0.255
	Pathological pregnancy				
	Twin pregnancy	9 (2.0%)	4 (3.3%)	5 (1.6%)	0.694
	High blood pressure (without PE)	7 (1.6 %)	3 (2.5%)	4 (1.2%)	0.671
	Pre-eclampsia	17 (3.9%)	8 (6.6%)	9 (2.8%)	0.248
	Gestational cholestasis	4 (0.9%)	2 (1.6%)	2 (0.6%)	>0.9
	Intrauterine growth retardation	11 (2.5%)	5 (4.1%)	6 (1.9%)	0.307
	Insulin-dependent gestational	88 (20.1%)	25 (20.6%)	63 (20.0%)	0.935
	diabetes				
	Insulin-independent gestational	28 (6.4%)	10 (8.3%)	18 (6.0%)	0.458
	diabetes				
	Metrorrhagia	1 (0.2%)	0	1 (0.3%)	>0.9
	Fetal heart rhythm abnormalities	9 (2.1%)	1 (0.8%)	8 (2.5%)	0.428
	Previous rupture of membranes	90 (20.6%)	14 (11.6%)	76 (24.0%)	0.021
	Gestation (weeks + days)	39w+2d	39w+0d	39w+6d	<0.001
		(38w+4d -41w+0d)	(38w+0d -40w+2d)	(38w+6d -41w+1d)	
	Reason of induction				0.011
	Out-of-date term	73 (16.7%)	14 (11.6%)	59 (18.7%)	
	Previous rupture of membranes	92 (21.1%)	16 (13.2%)	76 (24.0%)	
	Decrease in active fetal movements	51 (11.7%)	13 (10.7%)	38 (12.0%)	
	Gestational diabetes	74 (16.9%)	25 (20.7%)	49 (15.5%)	
	Suspicion of macrosomia	18 (4.1%)	10 (8.3%)	8 (2.5%)	
	Fetal heart rhythm abnormalities	22 (5.0%)	6 (5.0%)	16 (5.1%)	
	Oligohydramnios	18 (4.1%)	1 (0.8%)	17 (5.4%)	
	Pre-eclampsia	22 (5.0%)	10 (8.3%)	12 (3.8%)	
	Intrauterine growth retardation	11 (2.5%)	5 (4.1%)	6 (1.9%)	
	Insulin-dependent gestational	8 (1.8%)	4 (3.3%)	4 (1.3%)	
	diabetes				
	Other	41 (9.3%)	7 (11.5%)	27 (8.5%)	
	Twin pregnancy	7 (1.6%)	3 (2.5%)	4 (1.3%)	
	Bishop initial	3 (2-4)	2 (1-3)	3 (2-4)	<0.011
	PE: preeclampsia				

Numbers (n) and percentages (%) are indicated for categorical variables. Medians and interquartile ranges (IQR) are shown for continuous variables. Comparison between the 2 groups Bishop score <6 or ≥6 is reported in the column "p value" after using the appropriate statistical test.

Table 2 :

 2 Comparative analysis of maternal and fetal outcomes between unfavorable and favorable Bishop

	Characteristics	Total cohort	Bishop <6	Bishop ≥6	p
		n = 437	n=121	n=316	value
	Time to birth (in hours)	16.5 (2.0-24.5)	47.2 (35.0-58.9)	16.0 (11.0-23.5)	<0.001
	Induction of labor duration (in	15.0 (5.5-28.0)	41.5 (31.7-54.0)	12.0 (7.0-18.0)	<0.001
	hours)				
	Events during labor				
	Oxytocin	204 (46.7%)	77 (63.6%)	127 (40.2%)	<0.001
	Antibiotics	119 (27.2%)	36 (29.7%)	83 (26.3%)	0.655
	Fever	41 (9.4%)	13 (10.7%)	28 (8.9%)	0.711
	Fetal heart rhythm abnormalities	163 (37.3%)	31 (25.6%)	132 (41.8%)	0.015
	Scalp pH	33 (7.5%)	7 (5.8%)	26 (8.2%)	0.665
	Occipito-posterior	38 (8.7%)	9 (7.4%)	29 (9.2%)	0.775
	Manual rotation	34 (7.8%)	9 (7.4%)	25 (7.9%)	>0.9
	Maternal outcomes				
	Delivery				0.011
	Vaginal delivery	361 (82.6%)	89 (73.6%)	273 (86.4%)	
	Natural	287 (65.7%)	70 (57.9%)	225 (71.2%)	
	Instrumental	74 (16.9%)	19 (15.7%)	48 (15.2%)	
	Blood loss	100 (100-100)	100 (100-300)	150 (100-300)	0.9
	Perineal tear	224 (53.5%)	56 (46.7%)	178 (56.3%)	0.931
	Cesarean-section	75 (17.1%)	32 (26.4%)	43 (13.6%)	
	Cesarean-section indication				0.005
	Fetal heart rhythm abnormalities	43 (9.8%)	16 (13.2%)	27 (8.5%)	
	Failure of induction	10 (2.2%)	9 (7.3%)	1 (0.3%)	
	Non progressive labor	14 (3.2%)	4 (3.3%)	10 (3.2%)	
	Expulsive efforts failure	1 (0.2%)	1 (0.8%)	0	
	Umbilical cord procidence	2 (0.5%)	0	2 (0.6%)	
	Metrorrhagia	1 (0.2%)	1 (0.8%)	0	
	Instrumental delivery failure	3 (0.7%)	1 (0.8%)	2 (0.6%)	
	Refusal vaginal birth	1 (0.2%)	0	1 (0.3%)	
	Fetal outcomes				
	Weight	3370 (3054-3686)	3334 (3036 -3742) 3404 (3070-3700) 0.355
	pH	7.3 (7.2-7.3)	7.3 (7.1-7.3)	7.3 (7.2-7.3)	0.612
	Lactate	3.5 (2.5-5.0)	3.2 (2.3-5.0)	3.4 (2.4-5.0)	0.339
	Apgar				
	1 min	10 (9-10)	10 (9-10)	10 (9-10)	0.664
	5 min	10 (10-10)	10 (10-10)	10 (10-10)	0.836
	10 min	10 (10-10)	10 (10-10)	10 (10-10)	0.826
	Respiratory distress	59 (13.5%)	21 (17.3%)	38 (12.0%)	0.93
	Intensive care / reanimation	39 (8.9%)	25 (20.6%)	14 (4.4%)	0.8114

Numbers (n) and percentages (%) are indicated for categorical variables. Medians and interquartile ranges (IQR) are shown for continuous variables.

Comparison between the 2 groups Bishop score <6 or ≥6 is reported in the column "p value" after using the appropriate statistical test.

Table 3 :

 3 Comparative analysis of second induction labor method: labor, delivery, maternal and fetal outcome using oral misoprostol, oxytocin, dinoprostone vaginal insert.

	Parameters	Oral misoprostol n=77	Oxytocin	Dinoprostone	p value
			n=23	vaginal insert	
				n=15	
	Multiparous	24 (31.2%)	10 (43.4%)	7 (46.7%)	0.25
	Body Mass Index	26.7 (23.0-30.0)	24.2 (22.8-29.7)	25.0 (21.7-27.2)	0.608
	Previous rupture of	10 (13.0%)	2 (8.7%)	2 (13.3%)	0.833
	membranes				
	Bishop score before 1 st	2 (1-3)	2 (1.5-3)	3 (1-2)	0.651
	line				
	Bishop score before 2 nd	3 (3-4)	4 (4-5)	3 (2-3)	<0.001
	line				
	Time to birth (hours)	54.0 (44.0-63.0)	29.0 (24.5-33.0)	44.5 (39.75-54.0)	<0.001
	Induction of labor	51.0 (39.0-60.0)	24.0 (20.5-28.5)	41.0 (35.5-47.5)	<0.001
	duration (hours)				
	Third induction method	52 (65.8%)	0	5 (33.3%)	
	Dinoprostone insert	3 (3.9%)	0	0	
	Dinoprostone gel	23 (29.9%)	0	1 (6.7%)	
	Balloon	2 (2.6%)	0	0	
	Oxytocin	23 (29.9%)	0	3 (20%)	
	Laminar	0	0	1 (6.7%)	
	During labor				
	Oxytocin	48 (62.3%)	18 (78.3%)	9 (60.0%)	0.06
	Antibiotics	21 (27.3%)	9 (39.1%)	5 (33.3%)	0.337
	Fever	7 (9.1%)	4 (17.4%)	2 (13.3%)	0.313
	Fetal heart rhythm	18 (23.4%)	8 (34.8%)	4 (26.7%)	0.02
	abnormalities				
	Scalp pH	4 (5.2%)	3 (13.0)	0	0.076
	Occipito-posterior	7 (9.1%)	1 (4.3%)	0	>0.9
	Manual rotation	2 (2.6%)	1 (4.3%)	0	>0.9
	Maternal outcomes				
	Vaginal delivery	59 (76.6 %)	15 (65.2%)	11 (73.3%)	0.651
	Natural	46 (59.7%)	10 (43.5%)	9 (60.0%)	
	Instrumental	13 (16.9%)	4 (17.4%)	2 (13.3%)	
	Blood loss	150 (100-300)	100 (100-300)	100 (100-225)	0.757
	Perineal tear	38 (49.3%)	7 (30.4%)	8 (53.3%)	0.357
	Cesarean section	18 (23.4%)	9 (39.1%)	4 (26.7%)	0.651
	Cesarean section				0.271
	indication				
	Fetal heart rhythm	5 (6.5%)	7 (30.4%)	3 (20%)	
	abnormalities				
	Failure of induction	7 (9.1%)	1 (4.3%)	1 (6.7%)	
	Non progression of	4 (5.2%)	0	0	
	dilatation during labor				
	Metrorrhagia	1 (1.3%)	0	0	
	instrumental delivery	0	1 (4.3%)	0	
	failure				
	Non progression of	1 (1.3%)	0	0	
	dilatation				

Abstract:

Objective: To evaluate the efficacy and compare different methods used in second-line induction of labor (IOL) after low-dose oral misoprostol.

Methods: Retrospective, single-center study with data collection of patients who were induced with oral misoprostol (ANGUSTA®) from April 2021 to June 2022. Statistical analyses were performed to compare maternal and fetal outcomes.

Results: Among 437 labor inductions, 120 patients required a second line induction. After comparison of groups with success and failure after first oral misoprostol line, significant difference were found with BMI (p=0.011), premature rupture of membranes (p=0.021) and pregnancy term (p<0.001). Regarding the second methods of IOL, oxytocin group had a higher Bishop score at second evaluation. In addition, duration from initiation of induction to delivery was significantly shorter (24.0 hours vs. 51.0 hours for the misoprostol group and 41 hours for the dinoprostone group). Misoprostol and dinoprostone groups were comparable on most patient characteristics, secondary analyses during labor, and route of delivery. However, the dinoprostone group had a significantly shorter total duration than the misoprostol group (p=0.048). Finally, the route of delivery was not significantly different between the three groups (p=0.651).

Conclusion:

To our knowledge, this study is the first to evaluate the strategy after 24 hours of IOL with low-dose oral misoprostol. Normal BMI, previous rupture of membranes and later term of IOL were the 3 favoring success factors during first line oral misoprostol. In case of Bishop score <6, although continued oral misoprostol does not appear to have adverse effects, intravenous oxytocin may be a better alternative to reduce duration from induction to delivery, with the same maternal-fetal outcomes, including a similar rate of vaginal delivery. If another method of cervical ripening is preferred before oxytocin, vaginal dinoprostone also appears to be usable and more effective than misoprostol. Further studies with standardized management seem necessary to confirm these preliminary data. Comparison between the 3 groups (oral misoprostol, oxytocin and dinoprostone vaginal insert) is reported in the column "p value" after using the appropriate statistical test.
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