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3. Introduction

Actuellement en France, selon l'enquéte nationale périnatale de 2016 (1), le taux de
déclenchement induit a partir de 37 semaines d’aménorrhées représente 22% des
accouchements. Les différentes méthodes de déclenchement du travail sur un col immature
sont : le recours a un cathéter intracervical, des prostaglandines E2 dinoprostone vaginales
(Prostine®, gel vaginal et Propess®, systtme de diffusion vaginal), des prostaglandines
intracervicales (Prepidil intracervical®) et le misoprostol. Parmi les techniques de maturation
cervicale utilisées lors du déclenchement du travail, la dinoprostone intravaginale
(prostaglandine E2) a été utilisee dans 90,1% des cas (1). Le misoprostol, un analogue
synthétique de la prostaglandine E1 naturelle, est utilisé pour les déclenchements depuis plus
de 30ans. Le mécanisme d’action de cet analogue de synthese de la prostaglandine E1 est de
permettre la maturation cervicale et les contractions utérines. Le misoprostol peut étre
administré par voie vaginale, sublinguale ou orale. 1l y a une augmentation de l'utilisation des
préparations orales pour le déclenchement du travail en raison de leur acceptabilité et de leur
simplicité d'utilisation. Le misoprostol oral est rapidement métabolisé en un métabolite actif,
I'acide misoprostolique. La concentration plasmatique maximale d'acide misoprostolique est
atteinte a 34 minutes (2) et sa demi-vie d'élimination plasmatique moyenne est d'environ 45
minutes par voie rénale. Le misoprostol est plus largement utilisé aujourdhui pour son
efficacité, son faible colt et sa stabilité a température ambiante, ainsi que ces différentes
méthodes d'administrations (3).

Plusieurs études comparant I'efficacité des prostaglandines pour la maturation cervicale
suggerent que le misoprostol est plus efficace que la PGE2 avec une diminution significative
des taux de césariennes (4).

Une étude contrélée randomisée dirigée par Shetty et al. en 2001, a démontré que la durée

d'accouchement par voie vaginale était significativement plus courte dans le groupe
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misoprostol vaginal par rapport au groupe misoprostol oral. Il n’y avait pas de différence sur
la voie d’accouchement, le recours a une anesthésie et les paramétres néonataux dans les deux
groupes. Mais il existe une incidence plus élevée d'hyperstimulation utérine dans le groupe
vaginal et donc plus de césariennes ont été pratiquées pour détresse feetale dans ce groupe. (5)
Une méta-analyse a démontré que le misoprostol oral titré a faible dose (<50 pg) avait une
plus faible probabilité de césarienne, alors que le misoprostol vaginal (> 50 pg) avait la plus
forte probabilité d'accouchement par voie vaginale dans les 24 heures. (6) La solution orale de
misoprostol a faible dose (20 microgrammes) administrée toutes les 2 heures est au moins
aussi efficace que la dinoprostone vaginale et le misoprostol vaginal, avec des taux plus
faibles d'accouchement par césarienne et d'hyperstimulation utérine. (6)

Les avantages de la voie orale, par rapport a la voie vaginale, comprennent : une facilité
d’administration, plus de mobilité pour la patiente, la possibilité d'administrer des doses
répétées sans examen clinique interne et des taux d'hyperstimulation utérine plus faibles. De
plus, le misoprostol réduit le risque d’infection chez les patientes atteintes de PROM. (7)

Plus de 80% des patientes étaient satisfaites du déclenchement par voie orale et 64% des
patientes préféreraient que le traitement leur soit administré par voie orale si elles devaient
subir un autre déclenchement. (8)

La forme orale par rapport a la forme sublinguale ne présente pas de différence significative
dans le nombre de femmes accouchant par voie vaginale dans les 24 heures suivant le
déclenchement. Les patientes ont tendance a préférer la forme orale a la forme sublinguale,
qui, selon elles, aurait un godt et une mauvaise consistance. (9)

Augusta®, misoprostol oral, est autorisé dans 8 pays en Europe et lI'autorisation de mise sur le
marché francais a été acceptée par I'ANSM (Agence nationale de sécurité sanitaire des
produits de santé) le 19 janvier 2018 et a recu une approbation définitive de la HAS le 18 avril

2018. Le schéma thérapeutique recommandé pour Angusta® est de 25 microgrammes par
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voie orale toutes les deux heures ou de 50 microgrammes par voie orale toutes les quatre
heures. La dose maximale est de 200 microgrammes sur 24 heures.

La dose optimale est celle qui permet un déclenchement rapide et des contractions utérines
efficaces respectant le bien-étre feetal sans augmenter le taux d'hyperstimulation utérine. Une
revue systématique de la Cochrane suggere que la dose optimale de misoprostol oral est de 20
a 25 pg toutes les deux heures.(10) Aprés 8 comprimés, I’efficacité n’est pas prouvée et le
taux d’effets indésirables augmentent. (11)

Nous avons évalué les facteurs de non-respect d'un nouveau protocole d'administration orale
de misoprostol sous forme de comprimés (Angusta®) dans une maternité de niveau 3. De
plus, nous avons étudié les facteurs cliniques influencant la bonne réponse a Angusta®,
I'impact du protocole sur la voie d'accouchement et nous avons analysé les parameétres

maternels et néonataux.
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4.2 Abstract

Objective: To identify factors of non-compliance with a new protocol of oral administration

of misoprostol every two hours, for induction of labor at term in tertiary hospital.

Methods: We conducted a retrospective observational study on IOL at term, on singleton
pregnancies, in cephalic presentation, with oral misoprostol, in a university hospital in
Clermont Ferrand. Data from March 2019 to March 2021 were included. Comparable
baseline, demographic, and obstetric data for women were retrieved from local medical files.
This protocol consisted of misoprostol oral administration of 25ug (Angusta®) every two
hours, up to eight tablets in total. Main outcome were the factors of non-respect of this
protocol, and secondary outcomes analysed the factors of good responses with Angusta®,
such as the maternal age, multiparity, BMI, pregnancy term, indication of induction of labor,

initial Bishop score, the occurrence of membrane rupture, the pains and its management.

Results: This study included 195 parturients. There were 144 protocols respected, 73.8%
(95% CI: 67.1 - 79.9). The primary endpoint reported two non-compliance factors: occurrence
of pain (92.2% vs. 62.5%, p <0.001), and delay in administration due to midwives (15.7% vs.
0,7%, p <0.001). Factors of good response after a multivariate analysis were gestational age
(OR 1.54), and induction for premature rupture of membranes (OR 12.03), independently of
BMI and initial bishop score. Being nulliparous would emerge as a factor of poor response to
the protocol (OR=0.45). Painful patients who were able to follow the protocol versus painful
patients who stopped the protocol have a reduced induction time to childbirth by 9 hours.
Painful patients who follow the protocol versus those who have no pain but who respect the
protocol give birth on average 16 hours earlier. There was no significative correlation
between compliance with the protocol and delivery route. The maternal and neonatal

outcomes were similar between the two groups.
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Conclusions: The oral administration of misoprostol 25ug, every two hours, up to 8 tablets,
for the 10L can be respected in more than 73% of case in a tertiary maternity, without
affecting maternal and neonatal outcomes. The factor of non-compliance to the protocol are:
the occurrence of pain, and a delay in the administration of the tablets. We showed that a
painful patient who follow the protocol had better chance of going into labor, as well as in the
active phase of labor and giving birth more quickly. We identified two keys’ elements to
favour respect: to give next tablet in advance (to avoid busy midwife responsible to 5% of
delayed protocol), and to offer patients early epidural analgesic in case of pain to continue the
protocol to get into labor quickly. Oral misoprostol appears to be more effective for the

patient with PROM beyond 39 weeks.
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4.3 Introduction

Currently in France, according to the 2016 national perinatal survey (1), the rate of induced
labor from 37 gestational weeks represented 22% of deliveries. The different methods of
inducing labor on an unripened cervix are: the placement of an intracervical catheter, vaginal
prostaglandins E2 dinoprostone (Prostine®, vaginal gel and Propess®, vaginal diffusion
system), intracervical prostaglandin (Prepidil intracervical®) and misoprostol. Among the
cervical ripening techniques used during induction of labor, intravaginal dinoprostone
(prostaglandin E2) was used in 90.1% of cases (1). Misoprostol, a synthetic analogue of
natural prostaglandin E1, has been used for labor induction for almost 30 years. The
mechanism of action of this synthetic analogue of prostaglandin E1 allows cervical
maturation and uterine contractions. Misoprostol may be administered vaginally, sublingually
or orally. There is an increase in use of oral preparations for induction of labor due to its
acceptability and simplicity of use. Oral misoprostol is rapidly metabolized to an active
metabolite, misoprostolic acid. Maximum plasma concentrations of misoprostolic acid are
reached at 34 minutes (2), and its mean plasma elimination half-life is approximately 45
minutes through renal elimination. Misoprostol has been used more widely today for its
efficiency, low cost and stability at room temperature, through different methods of
administration (3).

Several studies comparing the effectiveness of prostaglandins for cervical ripening suggest
that misoprostol is more effective than PGE2 with a significant decrease in cesarean section
rates (4).

A randomized controlled study led by Shetty and al. in 2001, demonstrated that vaginal
delivery interval was significantly shorter in the vaginal misoprostol group compared with the
oral misoprostol group. There was no difference in the mode of delivery, analgesic
requirements or neonatal outcomes in the two groups. But there was a higher incidence of

uterine hyperstimulation in the vaginal group and more caesarean sections were performed for
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fetal distress in this group (5). A meta-analysis showed that low dose (< 50 pg) titrated oral
misoprostol solution had the lowest probability of caesarean section, whereas vaginal
misoprostol (>50 pg) had the highest probability of achieving a vaginal delivery within 24
hours (6). Low-dose oral misoprostol solution (20 micrograms) administered every 2 hours
was at least as effective as both vaginal dinoprostone and vaginal misoprostol, with lower
rates of cesarean delivery and uterine hyperstimulation (6).

The advantages of the oral route, compared to vaginal administration, include easier
administration, lack of restriction of mobility, ability to administer repeated doses of the drug
without internal examinations and it may be associated with lower uterine hyperstimulation
rates. Furthermore, misoprostol lowers the risk of sepsis in patients with PROM. (7) More
than 80% of patients were satisfied with oral inductions and 64% of patients would prefer to
have the inducing agent given orally if they were to have another induction (8).

The tablets form compared to the sublingual form, presents no significant difference in the
number of women delivering vaginally within 24 hours of the induction. Patients prefer the
tablet form to the sublingual form, that they found had a bad taste and consistency (9).
Augusta®, oral misoprostol, is authorized in 8 countries in Europe and the French marketing
authorization was accepted by the ANSM (French National Agency for the Safety of Health
products) in January 19 of 2018 and received a final approval by the HAS in April 18 of
2018. The recommended treatment regimen for Angusta® is 25 micrograms orally every two
hours or 50 micrograms orally every four hours. The maximum dose is 200 micrograms over
24 hours. The optimal dose allows a short induction to birth interval and effective uterine
contractions respecting fetal wellbeing without increasing the rate of uterine hyperstimulation.
A Cochrane systematic review suggested that the optimal dosage of oral misoprostol was 20
to 25 ug given every two hours. (10) After 8 pills, there is no higher efficiency and a risk of

adverse effect. (11)
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We evaluated the factors of non-compliance of a new protocol of misoprostol oral
administration in tablet form (Angusta®) in a French tertiary delivery unit. Furthermore, we
investigated the clinical factors influencing response to Angusta®, the impact of the protocol

on the delivery route and we analysed maternal and fetal parameters.
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4.4 Methods

We conducted a retrospective observational study on induction of labor at term, using
Angusta®, at CHU Estaing University Clermont Auvergne, France, from March 2019 to
March 2021. The study was approved by the Ethical Committee, and all women were
informed. Written informed consent was not required for participation in this study.

Inclusion criteria were defined as labor induction using Angusta® at physicians’ discretion
for singleton pregnancies, alive fetus in cephalic presentation, Bishop score < 6 and a
gestational age equal to or above 37 weeks. Exclusion criteria were defined as: twin
pregnancy, in utero fetal death, breech presentation, positive history of uterine surgery
including cesarean section, allergy or hypersensitivity to the active substance, Bishop score >
6, severe growth restriction (<3 percentile with doppler anomalies), uterine malformation,
low lying or previa placenta, unexplained bleeding, and patient with renal insufficiency (GFR
< 15 ml/min/1.73m?).

Indications for induction of labor with misoprostol were: prolonged pregnancy (gestational
age > 41 -41 + 6, weeks + days), premature rupture of membranes, diabetes, suspicion of fetal
macrosomia, gestational hypertension and preeclampsia, oligohydramnios, antithrombotic
therapeutic window, and other indications like psychological distress.

Administration of Angusta® consisted of oral administration of 25 micrograms of misoprostol
every two hours. The dose not to be exceeded in twenty-four hours was two hundred
micrograms, or eight tablets. The entire procedure took fourteen hours. All the tablets were
delivered by a midwife, with a glass of water. Tablet’s administration was recorded on a
handwritten sheet. An evaluation of the numerical scale of pain was collected at tablet
administration. Cardiotocography was performed for at least thirty minutes before and sixty
minutes after first administration of misoprostol. In the absence of an anomaly, CTG was not
systematic. CTG was only performed in the event of painful uterine contractions suggesting

labor, loss of amniotic fluid, or bleeding.
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There was an additive effect of misoprostol and oxytocin, which therefore required a free
interval of four hours between the last intake of Angusta and the introduction of oxytocin.

We have recorded for each patient their age, gestity, parity, BMI, initial bishop score and
gestational age of their induction of labor.

The beginning of labor required cervical dilatation greater than 3 centimeters, and active labor
was diagnosed with a cervical dilatation greater than 6 centimeters. We reported the time
between taking the first tablet and the start of labor, as well as taking the first tablet and the
active phase of labor, in hours.

For all patients we recorded the number of tablets taken and calculated the percentage of
tablets taken respecting the protocol, that is to say every two hours, with a time variable of
three hours maximum. For example, if a patient needed six tablets to be in labor, but only four
tablets were taken according to the protocol, we had 66,6% of respected protocol. At each
interruption of protocol, we notified if it was due to pain, a rupture of membranes or an
impediment of midwife. If the tablet was not taken due to the pain, we recorded bishop score,
the numerical pain scale, the numbers of tablets taken and if the patient needed the
instauration of a treatment like Salbutamol or Nalbuphine.

Epidural analgesia was available on request to all patients in labor. Mode of delivery
(spontaneous vaginal, instrumental vaginal or cesarean) was recorded, as well as the time
between the first tablet and delivery.

Selected post-labor outcome parameters for the mother were: blood loss, the occurrence of a
hemorrhage and indication for cesarean section. The outcome parameters for the neonates
were: median Apgar score at 5 minutes, percentage of Apgar score <7 at five minutes, mean
umbilical artery pH, percentage of umbilical artery pH < 7.15, weight at birth and transfer to
an intensive care unit.

We recorded factors of non-compliance with our protocol such as interruption for pain,

occurrence of a rupture of the membranes or a delay in taking the tablet in the face of an
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impeachment of midwife. A good response to the protocol would be defined by entering labor
before the administration of the median number of tablets (6).

The primary objective was identifying the factors of non-compliance with the protocol of oral
administration of misoprostol 25 micrograms every two hours, during fourteen hours, with a
maximum of eight tablets (200microgrammes) in twenty-four hours.

Secondary objective were analyzing the factors of good responses of Angusta®, such as the
maternal age, parity, BMI, pregnancy term, indication of induction of labor, initial Bishop
score, occurrence of membrane rupture, occurrence of pain and its management with
treatment like salbutamol or nalbuphine. We also performed an analysis of maternal and
neonatal data based on proper compliance with the protocol such as delivery route, occurrence
of delivery blood loss, average of Apgar score, umbilical artery pH or transfer to intensive

care.

Statistical analysis

Statistical analysis was performed using Stata software (version 15; StataCorp, College
Station, Texas, USA). All tests were two-sided, with a Type | error set at 0.05. Categorical
variables were expressed as number of subjects and associated percentages, and quantitative
variables as mean + standard deviation or median [interquartile range], according to statistical
distribution. Comparisons between independent groups (<6 vs >6 tablets, nulliparous vs
multiparous women, respected vs delayed administration) were made using: a) Chi-squared
test or Fisher’s exact test for categorical variables, b) Student’s t test or Mann-Whitney U test
for quantitative variables. A multivariable logistic regression was performed to study factors
associated with good response (<6 tablets), selecting explanatory variables according to
univariate results and clinical relevance: indication for PROM, BMI, initial bishop score,
parity (nulliparous vs multiparous) and gestational age at induction. The results were
expressed as odds ratio (OR) and 95% confidence interval (CI). Finally, the sample was
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divided into four groups (“no pain and respected protocol” vs “no pain and delayed protocol”
vs “pain and respected protocol” vs “pain and delayed protocol”), which were subsequently
compared by the Fisher’s exact test for categorical variables and by the Kruskal-Wallis test
for quantitative ones. If appropriate (omnibus p-value lower than 0.05), a post hoc multiple
comparisons test was performed (Marascuilo for categorical variables or Dunn for

quantitative ones).
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4.5 Results

One hundred and ninety-five women were recruited for the study during two years. We had
141 nulliparous and 54 multiparous (figure 1). Compared with the multiparous patients,
nulliparous patients were significantly younger (respectively 33.8 + 4.8 years versus 28.9
+ 5.4 years, p< 0.001). There was no difference between the groups in terms of gestational
age, BMI and initial bishop score at the beginning of induction. Regarding the indications for
induction of labor, nulliparous patients were induced in 43% of cases for PROM, and in 19%
of cases for post term or 19% for gestational diabetes. In multiparous group, 30% of the
patients were triggered for gestational diabetes or fetal macrosomia, and 26% for PROM
(table I).

There was 144 respected protocols on 195 patients included (73.8%, 95% CI: 67.1 to 79.9%).
Patient’s age, BMI or parity were not significantly associated with a good compliance of the
protocol. The median of initial Bishop score was similar in the two group, (3[2; 4] in
respected group versus 3[1; 3] in delayed administration, p = 0.62), like gestational age at
induction of labor (p=0.64). The median number of tablets taken was 6 [4; 8] in the two
groups.

The primary objective reported two factor of non-compliance protocol: the occurrence of pain
(92.2% vs. 62.5%, p <0.001), and delay in administration due to midwives (15.7% vs. 0,7%, p
<0.001). Visual analog scale was significantly higher in non-respect-protocol group (7.35 *
1.63 vs 5.67 + 2.96, p<0.001). The occurrence of a premature rupture of membranes during
the protocol was not found as a factor of non-compliance with the treatment (p=0.36). We
managed the occurrence of pain with an analgesic. We found that the use of nalbuphine or
salbutamol was significantly higher in the non-respected-protocol.

There was no significant difference between respected or delayed administration and the fact
to get into labor before five tablets (p=0.34). The time between taking first misoprostol tablet

and the beginning of labor was significantly shorter in the protocol compliance group (14 [9;
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25] hours versus 19 [13; 30], p= 0.004). The results were similar between taking first
misoprostol tablet to the active labor phase (17 [11; 28] hours versus 23 [17; 30] hours, p =
0.005). The duration from induction of labor to delivery differed between the two groups, and
was shorter in the respected protocol group (p=0.004) (table II).

Age, BMI, parity, gestational age at induction and the occurrence of ROM during the
treatment were not defined like factor of good response to this protocol. In the PROM
indication, 72.0% of patients needed less than six tablets, which therefore the indication for
PROM emerges as a factor of good response. Gestational age was higher in patients with
PROM who took less than six tablets (p=0.009). Pain during the protocol and pain visual
analogic scale were significantly associated with good response to the protocol. Having a
more advanced Bishop score at the induction of labor was found to be a factor in good
response to the protocol (p=0.03) (table I11).

We performed a multivariate analysis by taking parameters known at the beginning of
induction of labor to identify the factors of good response to this protocol (taking less than six
tablets). The parameters were: indication for PROM, BMI, initial bishop score, nulliparous
and gestational age at induction. We found that the indication for PROM was significantly
associated with a good answer to this protocol (OR= 12.03, 95% CI: 5.42-26.71, p<0.001), as
the gestational age at induction (OR=1.54, 95% CI: 1.19-2.01, p=0.001). But being
nulliparous would emerge as a factor of poor response to the protocol (OR=0.45, 95% CI:
0.20-0.99, p=0.05) (table 1V).

We carried out an additional analysis by cross-checking the occurrence of pain or not with
respecting the protocol or not. First, in the group with no pain and delayed protocol, we had
two patients who were at fault due to an impeachment by the midwife. In the group with pain
and respected protocol we have observed that the time between the first tablet to the
beginning of labor, to the active phase of labor and to the delivery were significantly shorter

than the group with pain and delayed protocol (p<0.001). Concretely a painful patient who
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follows the protocol will take nine hours less to give birth than a painful patient who stops the
protocol. Furthermore, the fact to have no pain but respecting the protocol versus have pain
and respecting the protocol would increase about sixteens hours the duration of induction of
labor until childbirth. Respecting the protocol while being painful was a factor of good
response (Table V).

In our cohort, there is 79.0% of vaginal birth, and 21.0% of cesarean section. 94.9% patients
have an analgesia by epidural. There is no relation between compliance with the protocol and
the delivery route (p=0.61). We looked at the different indications for cesarean section, if it’s
due to a failure of induction (cervical dilatation less than 3cm, 24.4%), a stagnation at three
centimeters (7.3%), at the beginning of labor (cervical dilatation between 3 to 6 centimeters,
26.8%), or during the active phase of labor (cervical dilatation superior or egal at 6
centimeters, 41.5%). In the respected administration tablet, there is as much cesarean section
for failure of induction that during the active phase of labor (34.5%). But in the group with
delayed administration, there is no cesarean for failure of induction, there are more than half
cesarean during the active phase of labor (58.3%) (table V1).

The maternal and neonatal parameters did not differ between groups (table VI1).
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4.6 Discussion

This observational study suggests that observing such a protocol, in a tertiary maternity for
induction of labor is possible. Pain is the first non-respect factor of our protocol. We know
that misoprostol is used to induce uterine contractions, and that in many studies it is even
responsible for uterine hyperstimulation when is taken vaginally compared to orally (12). In
our protocol, we realized a cardiotocography if our patients were painful, but because of lack
of data we were not able to report the occurrence of hyperstimulation. This could be an
interesting outcome to evaluate in future studies. Moreover, we resorted a tocolysis like
salbutamol in 26%, and an analgesic like nalbuphine in 36%. These two parameters are
statistically more frequent in the non-respect administration, because this group is more
painful. In literature, we found that in 16% they need tocolysis in oral misoprostol group, and
in just 2% they need opioid like nalbuphine versus 32% with misoprostol vaginal insert. (13)
It is difficult to superpose this result with our studies, because we don’t use the same oral
misoprostol protocol, but it seems interesting to better assess the pain and to propose a more

suitable management protocol.

A delay in administration of tablets by midwives has also proved to be a factor of non-
compliance with our protocol. This factor has led the protocol to be modified during our
study, as patients were progressively empowered to take their tablets. Pain assessment and
taking schedules sheets were filled by the patients. In some countries like Denmark, since
2016, they undertake induction of labor in low-risk pregnancies at home, and delivery is
achieved within 48 hours for 70.1% of women (14). It seems interesting to take responsibility
of our patients for perhaps one day considering an induction of labor in ambulatory, to
increase maternal satisfaction and comfort, and reduce length of antenatal stay in hospital
(15). We proposed as a solution that the midwife delivers the tablet to be taken immediately,

and one tablet in advance for the next dose, in case she is busy.
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The mean time to delivery is significantly shorter if the established protocol is respected (23
hours versus 29 hours, p=0.004). In the literature, the lack of data to establish a clear protocol
with a precise dose, and its frequency of administration is recurrent (16) (17). It is a strength
of this study that all inductions were handled according to a predefined protocol and that a
misoprostol tablet manufactured for induction of labor with a known content of the active
agent was used. It would be interesting to standardize the protocols, but AD Week wrote an
article summarizing the different misoprostol-based protocols and concludes: “ideally, formal
pharmacokinetic studies would help to clarify the differences between tablets and oral
solution, and to establish the optimal frequency of the lowest effective dose. Regrettably, such
studies are unlikely to be supported by pharmaceutical companies as misoprostol is too cheap

to justify the investment” (18).

In our first analysis we found that patients with a higher initial bishop score had a better
answer to the protocol but after our multivariate analysis we do not find this parameter like a
factor of good response, which seems surprising because every induction of labor is more

effective on a ripened cervix (19). We surely lack power to bring out this parameter.

Our secondary analyzes show that patients induced for PROM have a better response to the
protocol, and one more if their term at the PROM is advanced. Only a few trial reported data
with PROM for induction of labor with oral misoprostol : “membrane status brought an
additional significant impact on time-to-vaginal delivery as main outcome measure of
efficacy” (20). Our cohort has only seventy-five patients with PROM, we lack powered to
make some conclusions, but it seems interesting to select the indication of induction to see its

efficacy, especially since no method for induction has demonstrated its superiority.

Regarding to the body mass index, it is not retained as a factor of good response to the
protocol. Obesity’s impact on induction of labor has been described by Norman et al, or

Lassiter, and they say “obese women demonstrating a longer duration of labor for women
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with body mass index over 30 kg/m2, have a longer duration of induction to delivery, require
more oxytocin to augment labor, and more doses of misoprostol” (21) (22). Our population
sample is surely insufficient in size to find a significant difference according to the body mass

index.

Parity is not a factor of good response of Angusta®. We know that parity affect time to
delivery: “the percentage of vaginal delivery within 24 h is higher in multiparous women than
in nulliparous™ (20). As in literature, with our multivariate analysis, nulliparity seems to be a

factor with a poor response to the protocol.

The occurrence of pain and nalbuphine’s treatment are factor of good response of this
protocol, which probably means the start of labor for these patients. Nalbuphine advantages
include analgesia with smaller drug doses, resulting in a lower incidence of side effects at the
first stage of labor, without reducing the number of contractions (23) (24). On the other hand,
the use of salbutamol is not retained like a factor of good response, because its main effect is

inhibiting and slow down the labor.

We demonstrated that pain was a good response factor. Indeed, the fact of being painful
proves the effectiveness of the protocol with uterine contractions, and the probable labor’s
beginning. But pain also emerges as a factor of non-compliance with the protocol. We saw in
our study that being painful but respecting the protocol significantly reduces the time until
labor active phase and childbirth, compares to painful patients who do not respect the
protocol. Labor is reduced by ten hours if the protocol is followed despite pain. Therefore, it
is important to continue the protocol despite pain. We would like to suggest an analgesia by
epidural earlier to continue the protocol with no pain and therefore increase the chances of

getting into labor quickly.

We have in total 79% of vaginal delivery and 21% cesarean section. There is no statistical

correlation between respected protocol and delivery routes. Our data can be superposed to the
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literature, while knowing that our cohort contains three quarters of nulliparous. There is no
more cesarean section with titrated oral misoprostol, compared all different way to induce
labor (25) (26) (27). Maternal and neonatal outcomes are similar in our study. Misoprostol
oral administration has already been the subject of several studies proving its efficiency and
its mother and neonatal safety (28) (29). It could be interesting to report misoprostol side
effect and maternal satisfaction in another trial, to evaluate tolerance and acceptability to

Angusta®.

This study and all observational retrospective studies have limitations that are inherent to their
retrospective design, and the absence of double blind. Furthermore, we have a small sample,
in only one center. The strength of the study, it is to focus on one clear protocol, with
manufactured tablet, to find how ameliorate his respect in a tertiary university hospital. Main
outcome is the occurrence of pain, it should be necessary to complete our protocol with pain

management.
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4.7 Conclusion

The oral administration of misoprostol 25ug, every two hours, up to 8 tablets, for the
induction of labor can be respected in more than 73% of case in a tertiary maternity, without
affecting maternal and neonatal outcomes. The factor of non-compliance to the protocol are:
the occurrence of pain, and a delay in the delivery of the tablets. We showed that a painful
patient who follow the protocol had better chance of going into labor, as well as in the active
phase of labor and giving birth more quickly. We identified two keys’ elements to favour
respect: to give next tablet in advance (to avoid busy midwife responsible to 5% of delayed
protocol), and to offer patients early epidural analgesic in case of pain, to continue the
protocol to get into labor quickly. Oral misoprostol appears to be more effective for the

patient with PROM beyond 39 weeks.
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5. Annexes

Figure 1. Flow chart

1 Mars 2019 1 Mars 2021

L J
!

Total number of inductions of labor = 1478

Non misoprostol induction = 1279

Oral misoprostol induction = 199

Exclusion criteria:

-breech presentation: 1

-twin pregnancy: 1

-spontaneous delivery before first tablet: 2

Eligible pregnant patient = 195

1 141 nullipares 54 multipares
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Table 1. Demographic and clinical maternal baseline data.

Nulliparous Multiparous
Total women women
(n=195) (n=141) (n=54)
Age (years) 30.3+£5.7 28.9+54 33.8+4.8 <0.001
GA at labor induction (weeks) 396+14 39.7+x14 39.3+14 0.08
BMI (kg/m2) 259+6.0 25.7+5.8 26.4+£6.5 0.45
Initial Bishop score 3[2 ;4] 3[2; 4] 31[2; 3] 0.89
Indication for I0L
Post-term (> 41+ 6) 36 (18.5) 27 (19.1) 9 (16.7)
GD/fetal macrosomia 43 (22.1) 27 (19.1) 16 (29.6)
Hypertension/preeclampsia 11 (5.6) 11 (7.8) 0 (0.0) 0.003
Antithrombotic therapy 9 (4.6) 4 (2.8) 5(9.3)
PROM 75 (38.5) 61 (43.3) 14 (25.9)
Others 21 (10.8) 11 (7.8) 10 (18.5)

Data are presented as counts (percentages), mean * standard deviation, or median [interquartile range].
BMI: body mass index

GA: gestational age

GD: gestational diabetes

IOL: induction of labor

PROM: premature rupture of membrane
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Table I1. Factors of non-respected protocol

Age (years)
Body mass index (kg/m?)

Parity

Nulliparous
Multiparous

IOL indication

Post term (>41+6)
DG/macrosomia
Hypertension/PE
Antithrombotic therapy
PROM

Others

Initial Bishop score
GA at induction (week)
Number of tablets
Occurrence of pain
Pain VAS

PROM during protocol
Unavailable midwife

Pain management
Nalbuphine injection
Salbutamol injection

Labor before 5 tablets

Time 1%t tablet-3cm
cervical dilation (hours)

Time 1% tablet-6¢cm
cervical dilation (hours)

Time 1%t tablet to
delivery (hours)

Total
(n=195)

30.3+£5.7
25.90+6.0

141 (72.3)
54 (27.7)

36 (18.5)
43 (22.0)
11 (5.6)
9 (4.6)
75 (38.5)
21 (10.8)

3[2;4]
39.6 1.4
6 [4; 8]
137 (70.3)
6.10 + 2.78
14 (7.2)
9 (4.6)

70 (35.9)
51 (26.2)

60 (30.8)
16 [10; 26]

18 [13; 29]

26 [18; 34]

Respected

administration

(n=144)

304 +5.7
26.09+£6.1

104 (72.2)
40 (27.8)

27 (18.7)
35 (24.3)
7 (4.9)
7(4.9)
52 (36.1)
16 (11.1)

3[2; 4]
30.6+1.4
6 [4; 8]
90 (62.5)
5.67 + 2.96
12 (8.3)
1(0.7)

43 (29.9)
23 (16.0)

47 (32.6)
14 [9; 25]

17 [11; 28]

23 [16; 34]

Delayed

administration

(n=51)
29.9+5.7
25.38 £5.7

37 (72.5)
14 (27.5)

9(17.7)
8 (15.7)
4(7.8)

2 (3.9)

23 (45.1)
5 (9.8)

31[1; 3]
39.7+13
6 [4: 8]
47 (92.2)
7.35+1.63
2 (3.9)

8 (15.7)

27 (52.9)
28 (54.9)

13 (25.5)
19 [13; 30]

23 [17; 30]

29 [23; 37]

0.63
0.47

0.96

0.72

0.62

0.64

0.55
<0.001
<0.001

0.36
<0.001

0.003
<0.001

0.34
0.004

0.005

0.004

Data are presented as counts (percentages), mean + standard deviation, or median [interquartile range].

BMI: body mass index
GA: gestational age
GD: gestational diabetes
IOL: induction of labor
PE: preeclampsia

PROM: premature rupture of membrane

VAS: visual analogic scale
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Table I11. Factors of good response to the protocol

< 6 tablets >6 tablets p
(n=86) (n=109)
Age (years) 304+£5.2 30.1+£6.1 0.66
Body mass index (kg/m?) 25.2+5.7 26.5+6.2 0.13
Parity
Nulliparous 61 (70.9) 80 (73.4) 0.70
Multiparous 25(29.1) 29 (26.6) '
Indication of IOL
Post term (> 41+ 6) 12 (14.0) 24 (22.0)
GD/fetal macrosomia 8(9.3) 35(32.1)
Hypertension/Preeclampsia 1(1.2) 10 (9.2)
Antithrombotic therapy 5 (5.8) 4(3.7) <0.001
PROM 54 (62.8) 21 (19.3)
Others 6 (7.0) 15 (13.8)
Initial Bishop score 3[2; 4] 2[1; 3] 0.03
GA at induction (week) 39.8+1.3 395+14 0.11
GA at PROM (n=75) (week) 394+12 38.1+19 0.009
Occurrence of pain 85 (98.8) 52 (47.7) <0.001
Pain VAS 7.41 +£1.49 5.08 £3.11 <0.001
ROM during protocol 6 (7.0) 8 (7.3) 1.00
Unavailable midwife 3(3.5) 6 (5.5) 0.73
Pain management
Nalbuphine injection 42 (48.8) 28 (25.7) 0.001
Salbutamol injection 23 (26.7) 28 (25.7) 0.87
Epidural 81 (94.2) 104 (95.4) 0.75
Delivery routes
Vaginal birth 71 (82.6) 83 (76.1) 0.28
Cesarean section 15 (17.4) 26 (23.9)

Data are presented as counts (percentages), mean + standard deviation, or median [interquartile range].

BMI: body mass index
GA: gestational age

GD: gestational diabetes
IOL: induction of labor
ROM: rupture of membrane
VAS: visual analogic scale
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Table 1V. Multivariate analysis of good response factor to the protocol.

Tablets <6 Odds Ratio
Indication PROM 12.03
BMI 0.98
Initial bishop score 1.03
Nulliparous 0.45
GA at induction 1.54

P

<0.001
0.45
0.76
0.05
0.001

[95% CI]

[5.42-26.71]
[0.92-1.03]
[0.82-1.31]
[0.20-0.99]
[1.19-2.01]

BMI: body mass index

Cl: confidence interval

GA: gestational age

PROM: premature rupture of membrane
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Table V. Correlation between the occurrence of pain and the respect or not of the protocol.

No pain Pain

Respected Delayed Respected Delayed

protocol  protocol protocol  protocol P
Total 36 (18.5) 2(1.0) 108 (55.4) 49 (25.1)
< 6 tablets 1(2.8) 0(0.0) 63(58.3) 22 (44.9)  <0.001bce
Time 1% tablet-3cm . . : : bedf
cervical dilation (hours) 28[23;31] 32[32;32] 12[8;17] 19[13;27] <0.001
Time 1%t tablet-6cm . . : . bedf
cervical dilation (hours) 32[27;37] 35[35;35] 14[10;20] 22[16;28] <0.001
i st
Time 1% tablet to 35[30;39] 42[41;43] 19[15;28] 29[23;34] <0.001%

delivery (hours)

Data are presented as counts (percentages) or median [interquartile range]. a: significant difference (p<0.05)
between “No pain and delayed protocol” and “No pain and respected protocol”; b: significant difference
(p<0.05) between “Pain and respected protocol” and “No pain and respected protocol”; c: significant

difference (p<0.05) between
difference (p<0.05) between

“Pain and delayed protocol” and “No pain and respected protocol”; d: significant
“Pain and respected protocol” and “No pain and delayed protocol”; e: significant

difference (p<0.05) between “Pain and delayed protocol” and “No pain and delayed protocol”; f: significant

difference (p<0.05) berween

“Pain and delayed protocol” and “Pain and respected protocol”.
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Table VI. Correlation between compliance with protocol and delivery route

Delivery route

Vaginal birth
Cesarean section

Instrumental delivery

Cervical dilatation at
Cesarean indication

<3cm
=3cm

>3cm to <6 cm

>6 cm

Epidural

Total
(n=195)

154 (79.0)
41 (21.0)

39 (20.0)

10/41 (24.4)
3/41 (7.3)
11/41 (26.8)
17/41 (41.5)

185 (94.9)

Respected

administration

(n=144)
115 (79.9)
29 (20.1)

28 (19.4)

10/29 (34.5)
1/29 (3.4)
8/29 (27.6)

10/29 (34.5)

134 (93.1)

Delayed

administration

(n=51)
39 (76.5)
12 (23.5)

11 (21.6)

0/12 (0.0)
2/12 (16.7)
3/12 (25.0)
7/12 (58.3)

51 (100.0)

0.61

0.75

0.046

0.07

Data are presented as counts (percentages).
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Table VII. Postpartum and neonatal outcomes

Blood loss (mL)

Numbers of PPH (>500mL)
Instrumental delivery
Umbilical artery pH
Umbilical artery pH<7.15
Apgar score at 5min

Apgar score <7 at 5min

Fetal weight
Transfer to ICU

Total
(n=195)

170 [100; 420]
39 (20.0)
39 (20.0)
7.2+0.08
34 (17.8)
10 [10; 10]

6(3.1)

3415.5 + 407.9

8 (4.1)

Respected
administration
(n=144)

150 [100; 410]
28 (19.4)
28 (19.4)

7.21+0.09
28 (20.0)
10 [10; 10]
5 (3.5)
3436.2 + 427.4
5 (3.5)

Delayed
administration
(n=51)

200 [100; 450]
11 (21.6)
11 (21.57)

7.23 +0.06
6 (11.8)

10 [9; 10]
1(2.0)
3357.0 + 344.0
3(5.9)

0.50
0.75
0.75
0.11
0.19
0.26
1.00
0.19
0.43

Data are presented as counts (percentages), mean + standard deviation, or median [interquartile range].
ICU: intensive care unit
PPH: post-partum hemorrhage
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6. Conclusion

L'administration orale de misoprostol 25ug, toutes les deux heures, jusqu'a 8 comprimés
(maximum 200 pg), pour le déclenchement du travail peut étre respectée dans plus de 73%
des cas dans une maternité de type trois, sans affecter les données maternelles et néonatales.
Nous avions pu inclure 195 patientes, avec un singleton en présentation céphalique, au-dela
de 37 semaines d’aménorrhées.

Les facteurs de non-respect du protocole sont : la survenue de la douleur, et un retard dans
I'administration des comprimés. Mais la douleur ressort aussi comme un facteur de bonne
réponse au misoprostol oral. Les patientes douloureuses qui respectent le protocole, face aux
patientes non douloureuses qui respectent le protocole ont une durée entre le premier
comprimé et I’accouchement réduite de seize heures. Nous avons aussi montré gu'une patiente
douloureuse qui suivait le protocole avait de meilleures chances d'entrer en travail, ainsi que
dans la phase active du travail et d'accoucher plus rapidement, qu’une patiente douloureuse
qui arrétée le protocole.

Il existe donc deux éléments clefs en faveur du respect du protocole : donner le comprimé
suivant en avance (pour éviter les 5% de retard d’administration), et de proposer de maniere
plus précoce la péridurale en cas de douleur pour poursuivre le protocole et entrer en phase
active du travail plus rapidement.

Le misoprostol oral (Angusta®) apparait comme plus efficace pour les patientes déclenchées

pour une rupture prématuré des membranes et d’autant plus que le terme est avance.
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7. Serment Hippocrate

(Conseil national de I’ordre des médecins)
SERMENT D'HIPPOCRATE

Au moment d’étre admis(e) a exercer la médecine, je promets et je jure d’étre
fidéle aux lois de I’honneur et de la probité.

Mon premier souci sera de rétablir, de préserver ou de promouvoir la santé dans
tous ses éléments, physiques et mentaux, individuels et sociaux.

Je respecterai toutes les personnes, leur autonomie et leur volonté, sans aucune
discrimination selon leur état ou leurs convictions. J’interviendrai pour les
proteger si elles sont affaiblies, vulnérables ou menacées dans leur intégrité ou
leur dignite. Méme sous la contrainte, je ne ferai pas usage de mes
connaissances contre les lois de I’humanité.

J’informerai les patients des décisions envisagées, de leurs raisons et de leurs
conséquences. Je ne tromperai jamais leur confiance et n’exploiterai pas le
pouvoir hérité des circonstances pour forcer les consciences.

Je donnerai mes soins a I’indigent et a quiconque me les demandera. Je ne me
laisserai pas influencer par la soif du gain ou la recherche de la gloire.

Admis(e) dans I’intimité des personnes, je tairai les secrets qui me seront
confiés. Regu(e) a I’intérieur des maisons, je respecterai les secrets des foyers et
ma conduite ne servira pas a corrompre les moeurs. Je ferai tout pour soulager
les souffrances. Je ne prolongerai pas abusivement les agonies. Je ne
provoquerai jamais la mort déliberément.

Je préserverai 1’indépendance nécessaire a 1’accomplissement de ma mission. Je
n’entreprendrai rien qui dépasse mes compétences. Je les entretiendrai et les
perfectionnerai pour assurer au mieux les services qui me seront demandés.

J’apporterai mon aide a mes confréres ainsi qu’a leurs familles dans 1’adversité.

Que les hommes et mes confréres m’accordent leur estime si je suis fidele a mes
promesses ; que je sois déshonoré(e) et méprisé(e) si j’y manque.

Nom, Prénom .
PAMBET Mathilde Signature
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SERMENT D'HIPPOCRATE

En présence des Maitres de cette FACULTE et de mes chers CONDISCIPLES,
je promets et je jure d'étre fidele aux lois de I'Honneur et de la Probité dans
I'exercice de la Médecine.

Je donnerai mes soins gratuits a l'indigent et je n'exigerai jamais un salaire au-
dessus de mon travail. Admis dans l'intérieur des maisons, mes yeux ne verront
pas ce qui s'y passe, ma langue taira les secrets qui me seront confiés et mon état
ne servira pas a corrompre les meeurs ni a favoriser le crime.

Respectueux et reconnaissant envers mes MAITRES, je rendrai & leurs enfants
I'instruction que j'ai recue de leurs péres.

Que les HOMMES m'accordent leur estime si je suis fidéle a mes promesses.
Que je sois couvert d'OPPROBRE et meprisé de mes confréres si j'y manque.

Nom, Prénom ;
PAMBET Mathilde Signature
r.\ - s

WAL F
-
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Facteurs de non-respect du protocole d’administration orale de misoprostol (Angusta®) 25
microgrammes pour le déclenchement du travail : une étude observationnelle.

CONTEXTE Depuis Avril 2018, le misoprostol oral (Angusta®) a regu 1’autorisation de mise sur le marché en
France pour le déclenchement du travail en salle de naissance.

OBJECTIF Nous avons évalué les facteurs de non-respect d'un nouveau protocole d'administration orale de
misoprostol sous forme de comprimés (Angusta®) dans une maternité de type trois. Nous avons étudié les facteurs
cliniques influencant la bonne réponse avec ce protocole et I'impact sur la durée et la voie d'accouchement.

METHODE Nous avons mené une étude observationnelle rétrospective sur le déclenchement du travail a terme
sur des singletons, en présentation céphalique, avec du misoprostol par voie orale, dans un hopital universitaire
de Clermont Ferrand. Les patientes ont été incluses de mars 2019 a mars 2021. Le misoprostol orale 25
microgrammes (Angusta®) a été administré toutes les 2 heures, jusqu'a huit comprimés au total (200ug
maximum), pour le déclenchement du travail, avec une possibilité de poursuivre le déclenchement par de
I’ocytocine en intra-veineux, avec un intervalle minimum de quatre heures apres la derniére prise orale de
misoprostol.

RESULTATS L'étude a inclus 195 parturientes. 1l y avait 144 protocoles respectés, soit 73,8% (IC 95% : 67,1 -
79,9). Le critere de jugement principal a montré deux facteurs de non-respect : la douleur (92,2% vs 62,5%, p
<0,001), et le retard d'administration du aux sages-femmes (15,69% contre 0,69%, p <0,001). Les facteurs de
bonne réponse mis en évidence étaient I'age gestationnel (OR 1.54), et I'induction pour une rupture prématurée
des membranes (OR 12,03), indépendamment de I’indice de masse corporel et du score initial de bishop. Le fait
d’étre nullipare ressortirait comme un facteur de mauvaise réponse. Les patientes douloureuses qui ont pu suivre
le protocole face aux patientes douloureuses qui ont stoppé le protocole, ont une durée de déclenchement jusqu’a
I’accouchement réduite de 9 heures. Les patientes douloureuses qui respectent le protocole face a celle qui n’ont
pas de douleur mais qui respectent le protocole accouchent en moyenne 16h plus tét. Il n'y avait pas de corrélation
significative entre le respect du protocole et la voie d’accouchement. Les résultats maternels et néonatals étaient
similaires entre les deux groupes. Les patientes déclenchées pour une rupture prématurée des membranes
ressortent comme de bonne répondeuse au misoprostol oral (Angusta®) et d’autant plus que pour I’age
gestationnel est avance.

CONCLUSION L'administration orale de misoprostol 25ug, toutes les deux heures, jusqu'a 8 comprimés, pour
le déclenchement du travail peut étre respectée dans plus de 73% des cas, en maternité de type trois, sans affecter
les données maternelles et néonatales. Les facteurs de non-respect du protocole sont : la douleur, et un retard dans
I'administration des comprimés. Nous avons montré qu'une patiente douloureuse qui suivait le protocole avait de
meilleures chances d'entrer en travail, ainsi que dans la phase active du travail et d'accoucher plus rapidement. Il
existe deux éléments clefs en faveur du respect du protocole : donner le comprimé suivant en avance (pour éviter
les 5% de retard d’administration), et de proposer de maniere plus précoce la péridurale en cas de douleur pour
poursuivre le protocole et entrer en travail plus rapidement.

Mots-clés : Angusta, misoprostol, oral, non-respect, déclenchement.
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