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ABSTRACT

Background: With more than 15% of all gravid women requiring prostaglandins in cervical ripening and labour
induction. However, evidence is not clear about the preferred route or dose of the drug. So, this study was designed
with objectives to compare the induction delivery interval and safety of titrated oral misoprostol solution with vaginal
misoprostol for labour induction in term primigravida women.

Methods: This randomized controlled clinical trial was conducted on a total of 100 patients randomly selected among
primigravida at term women undergoing induction of labour for obstetric or medical indication for labour induction in
Ain Shams University Maternity Hospital. They were divided into two Groups: Group I: patients undergoing
induction of labour using misoprostol oral solution and Group II: patients undergoing induction of labour using
vaginal misoprostol.

Results: Oral misoprostol solution has less induction delivery duration and less side effects than vaginal misoprostol.
The induction-delivery time with the oral route compared to the vaginal one (15.2 versus 20.3 hours respectively)
with significant p-value (<0.001).

Conclusions: Titrated oral misoprostol is safe and effective for labour induction in primigravida patients with
unfavorable cervix.
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the use of misoprostol has been reviewed in pregnancy.*
Introduction of misoprostol was done by Sanchez-Ramos
et al.® Several randomized trials of labour with
misoprostol have been undertaken.®*2

INTRODUCTION

Induction of labour after completing 36 weeks gestation
is a common obstetric intervention. Induction of labour is
known as the artificial initiation of labour before its

natural start for the safety of the mother, fetous or both of Misoprostol has advantages of being easy to use, various

them using mechanical or pharmacological methods.! In
developing countries, finding a cheap and available
option for induction of labour is of at most importance.?
Misoprostol, a synthetic prostaglandin E1 analogue,
presents one of optimal options that has been widely
used.®

Misoprostol is a unique prostaglandin E1 analogue.
Tablets, was at first introduced as treatment of gastric
ulceration induced by anti-inflammatory drug. Since that,

routes administration like the vaginal, sublingual and oral
and having a longer shelf life.*®

Misoprostol could be one of the best options for labour
induction, as titrated low-dose oral solution seems to be
the safest in terms of caesarean section risk, while vaginal
misoprostol tablets are the most effective in achieving
vaginal delivery within 24 hours of induction.** Since
1992 as published in the article of Margulies et al and the
initial American clinical report by Sanchez-Ramos et al
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detailing the use of misoprostol for cervical ripening and
labour induction, there has been growing interest in this
agent.t®

METHODS

This randomized controlled trial was conducted in the
department of obstetrics and gynecology at Ain Shams
University Maternity Hospital.

Two groups were made

Group I: patients undergoing induction of labour using
misoprostol oral solution (prepared al tablet of 200
microgram dissolved in 200 ml of drinking water used as
20 ml/hour).

Group Il: patients undergoing induction of labour using
vaginal misoprostol 25 microgram 4 hourly.

Patients recruited in the study were primigravida at term
with obstetric or medical indication for labour induction.
These patients were either booked attending antenatal
clinic referred for induction of labour or emergency
admissions in labour room.

A total of 100 women were randomly selected for the
study. The method of induction of labour was explained
to patients, and only those who gave consent were finally
selected for the study.

Inclusion criteria

The study included primigravida or primipara, pregnancy
between 36 and 42 weeks of gestation, a live singleton
fetus in cephalic presentation, no history of uterine
surgery, clinically adequate pelvis, modified Bishop’s
score <5 and reactive non-stress test (NST).

Exclusion criteria

While known hypersensitivity or contraindications to oral
misoprostol (uterine surgery). Any antenatal medical
complications. A situation requiring LSCS (maternal or
fetal) e.g.: fetal distress, non-reactive NST or patient’s
refusal to give consent were excluded from the study.

One hundred opaque envelopes were numbered serially
and, in each envelope, the corresponding letter which
denotes the allocated group was put according to
randomization table. Then all envelopes were closed and
put in one box. When the first patient arrives, the first
envelope was opened and the patient was allocated
according to the letter inside. Randomization of patients
was done using a computerized program (SPSS). Sealed
envelopes were numbered according to the randomization
tables. Packing, sealing and numbering of the envelope
was performed by neutral medical personnel (under the
supervision of doctors from the department of obstetrics
and gynecological).
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Women of Group | was given 20 ml (20 pg) of
misoprostol solution orally every 2 hourly until adequate
uterine contractions occurred (3 contractions per 10 min
lasting 30-40 s). To overcome the problem of breaking
the 200 g tablet of misotec into small fragments, authors
dissolved the tablet in 200 ml of water (1 pg per ml)
shaking the solution well before each administration.
Thus, exact 20 pg of misoprostol solution could be
administered. Storage of solution was done at room
temperature for max 24 hours in a glass bottle. The
timing and strength of uterine contractions were assessed
by regular abdominal palpation. Fetal heart rate and
uterine activity were continuously monitored by
electronic fetal heart rate monitor. Temperature, pulse,
blood pressure, and occurrence of any side effects of the
drug monitored/4 hours. Patients reassessed every 2
hourly for adequate uterine contractions (3 contractions
for every 10 min lasting for 30-40s). Repeat 20 pg oral
misoprostol solution was given. Modified Bishop’s score
was assessed at 6 hours after the first dose, and whether it
remained unchanged or increased to 5 or more than 5 was
noted. In case of Bishop’s score, less than 5 repeat
misoprostol solution doses was given.

Recruited primigravida women planned
for induction of labor [n= 153)

Excluded [n=353] *

Enrolled primigravida women planned for
induction of labor [n= 100]

Randomization into 2 groups

Oral Misoprostol Group Vaginal Misoprostol Group
[n=50] : [n=50]

Exchded =21 Exchided [n=2]
Withdrew from study (n=2 11 withdrew from study fn=1

Vaginal delivery - [n=40]

Figure 1: CONSORT 2010, the recruitment and
handling of the study population during the course of

the study.
It should be noted the considerable overlap in the causes of
exclusion in the recruited women, e.g. some women were excluded
due to both unreliable dates and medical co-morbidity.*

The induction regimen of Group Il included application
of misoprostol 25 g tablet in the posterior fornix of the
vagina every 4 hours (up to 6 doses) after determination
of the Bishop score. In case of adequate uterine
contractions, per vaginal examination was done. The
cervix was defined as favorable if cervical dilatation was
>4 cm with 30% effacement. In patients with favorable
cervix, amniotomy was done, colour of liquor was
observed, and WHO partograph was plotted. Further
doses of misoprostol were not administered to these
patients and progress of labour was observed as they
entered the active phase of labour. If subsequent
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contractions become inadequate (<3 contraction in 10
min lasting for <20 s.) or no progress of labour for 2
hours on partograph, those patients started with oxytocin
administration. Timing of oxytocin administration was
noted. Progress of labour was monitored. Any drug
reaction or side effect will be noted. If a woman was not
in active phase of labour after receiving 10 doses of
misoprostol solution or failed to deliver within 24 hours
after initial administration of misoprostol, patients who
required LSCS for failure to progress will be categorized
as failed induction. Women who delivered vaginally
within 24 hours from initial administration of misoprostol
will be considered as successful induction.

Statistical methods
Sample size justification

MedCalc® version 12.3.0.0 program was used for
calculations of sample size, statistical calculator based on
95% confidence interval and power of the study 80%
with o error 5%, According to a previous study (16),
showed that the vaginal delivery <12 hours (50.9%
versus 21.8%) comparing oral misoprostol solution
versus vaginal misoprostol respectively, with p-value
(<0.001 highly significant). So, it can be relied upon in
this study, based on this assumption, sample size was
calculated according to these values produced a minimal
samples size of 96 cases were enough to find such a
difference. Assuming a drop-out ratio of 5%, the sample
size will be 50 women in each group.

Statistical analysis

The collected data were tabulated, and statistically
analyzed using SPSS program (statistical package for
social sciences) software version 20.0. Descriptive
statistics were done for numerical parametric data as
mean+SD (standard deviation) and minimum and
maximum of the range and for numerical non parametric
data as median and 1%tand 3" inter-quartile range, while
they were done for categorical data as number and
percentage. Inferential analyses were done for
guantitative variables using independent t-test in cases of

two independent groups with parametric data and Mann
Whitney U in cases of two independent groups with non-
parametric data. Inferential analysis was done for
qualitative data using Chi square test for independent
groups. The level of significance was taken at p value
<0.050 is significant, otherwise is non-significant. The p-
value is a statistical measure for the probability that the
results observed in a study could have occurred by
chance.

RESULTS

A total 153 study subjects assessed for eligibility to be
recruited for the research study either booked or on
casual admission, after good history taking 53 of them
were excluded from the research as 41 didn’t meet the
inclusion research criteria 12 of them refused to
participate. 100 study subjects remaining were
categorized in two research groups 50 cases in each the
oral misoprostol research group and the vaginal
misoprostol research group. Two women from the oral
misoprostol were withdrawn from the study, while 3 were
excluded from the other group; 2 withdrawn and one
developed chorioamniotis.

There was no statistically significant difference between
oral and vaginal research groups as regards basal
maternal characteristics (age, BMI, bishop score p
values=0.57, 0.790, 0.11, consecutively) and fetal
characteristics (GA, expected fetal weight, p values=059,
0.16, consecutively) and indications of induction (p
value=0.43).

Failed induction of labor occurred in two patients in the
oral misoprostol group and five patients in the vaginal
misoprostol group, yielding a success rate of 95.83% and
89.58%  respectively. No statistically  significant
difference was found on comparing the success rate in the
two study groups with an estimated relative risk of failed
induction of 1.06 (95% CI 0.95-1.19). Number needed to
treat was estimated to be 16, i.e., 16 patients should have
labor induced using the oral route rather than the vaginal
route; in order to avoid an additional single failure of the
vaginal route.

Table 1: Comparison between the study groups regarding demographic and clinical characteristics.

Oral misoprostol group

Vaginal misoprostol group

Age (years) 24.6+2.80

BMI (kg/m?) 24.20+1.55
Gestational age (weeks) 41.0 (39.0-41.0)
EFW (kg) 3.30 (2.75-3.40)
Pre-induction Bishop score 4 (4-4)
Indication for induction of labor

Post-term 32 (66.7)
Pre-labor ROMs 11 (22.9)
Oligohydramnios 5 (10.4)
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25.0+2.93
24.28+1.62
41.0 (38.5-41.0)
3.20 (2.70-3.35)
4 (3-4)

26 (54.2)

14 (29.2)
8 (16.7)
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Table 2: Comparison between study groups regarding success rate of induction of labor.

Oral misoprostol

' Vaginal misoprostol

P value

Total dose of misoprostol (ugm) 60.0 (60.0-80.0) 50.0 (50.0-50.0) <0.001
Difference between medians (95% ClI) 10.0 (10.0-10.0)

Need for augmentation by oxytocin (%) 11 (23.9) 15 (34.9) 0.35
Maximum dose of oxytocin required (mlU) 9.45+3.69 11.73+4.65 0.19
Successful induction of labor 46 (95.83) 43 (89.58) 0.43
Relative risk (95% CI) 0.40 (0.08-1.96)

Induction-active phase interval 10.70 (10.40-11.40) 14.30 (13.80-15.0) <0.001
Hazard ratio (95% CI) 3.23 (1.99-5.22)

Induction-delivery interval 15.20 (14.90-16.60) 20.30 (19.40-21.1) <0.001
Hazard ratio (95% CI) 3.67 (2.16-6.25)

Mode of delivery

Unassisted vaginal delivery 40 (83.3) 32 (66.7)

Assisted vaginal delivery 2(4.2) 1(2.1)

Fetal distress 1 (50) 1 (100)

Avrrest of labor 1 (50) 0 (0)

Caesarean section 6 (12.5) 15 (31.2) 0.07
Fetal distress 2 (33.3) 4 (26.6)

Arrest of labor 2 (33.3) 5 (33.3)

Failed induction 2 (33.3) 5 (33.1)

Others 0 (0) 1(6.7)

Neonatal outcomes

EBW (kg) 3.30 (2.75-3.40) 3.20 (2.70-3.35) 0.16
1-min Apgar score 7 (7-7.5) 7 (7-7) 0.32
5-min Apgar score 8 (8-8.5) 8 (8-8) 0.62
NICU admission (%) 2(4.2) 3(6.2) 1.0
Stillbirth 0 (0) 0 (0) -

Table 3: Comparison between the study groups regarding need for intervention.

Intervention rate

Total intervention 8 (16.7) 16 (33.3) 0.24
Assisted vaginal delivery 2(4.2) 1(2.1) '
Caesarean section 6 (12.5) 15 (31.2)

Indication for intervention

Fetal distress 3(37.5) 5(31.2)

Acute bradycardia or single prolonged deceleration lasting 3

minutes or more o) b () 0.87
Failure of conservative measures for pathological CTG 3 (100) 4 (80.0) '
Arrest of labor 3 (37.5) 5(31.2)

Failed induction 2 (25.0) 5(31.2)

Others 0 (0) 1 (6.25)

Kaplan-Meier analysis of induction-active phase interval
revealed a statistically significantly shorter induction time
with the oral route compared to the vaginal one (10.7
versus 14.3 hours respectively). Hazard ratio was
calculated as 3.23, i.e., at any given time, the probability
of successful induction of labor with oral misoprostol is
approximately thrice that with the vaginal route.
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No statistically significant differences were found
between both groups regarding the incidence of
meconium-stained liquor or the different fetal heart rate
abnormalities, i.e., basal heart rate, variability and
decelerations. Relative risk for need of intervention with
the oral route compared to the vaginal route was
calculated to be 0.50, i.e., risk for need of intervention
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using oral misoprostol was half that of the vaginal route.
However, this finding lacked statistical significance.
Number needed to treat was calculated to be 6.0; which
means that on average 6 patients should receive
misoprostol orally rather than vaginally in order to
prevent an additional need for intervention.

Table 4: Risk analysis for need for intervention with
oral route compared to the vaginal one.

Risk analysis

Relative risk (RR) 0.50

95% CI 0.23-1.05

P value 0.06

Number needed to 6.0

treat (benefit) '

95% ClI 299.7 (harm) to oo to 2.9 (benefit)

Kaplan-Meier analysis of induction-delivery interval
revealed a statistically significantly (p value <0.001)
shorter induction-delivery time with the oral route
compared to the vaginal one (15.2 versus 20.3 hours
respectively). Hazard ratio was calculated as 3.67, i.e., at
any given time, the probability of successful unassisted
vaginal delivery with oral misoprostol is approximately
3.5 times that with the vaginal route.

—— Oral Misoprostol Group

—— Vaginal Misoprostol Group

T T T T 1 hours
0 5 10 15 20 25

Figure 2: Kaplan-Meier analysis for time to active
phase in oral and vaginal groups.

—— oOralMisoprostol Group

—— Vaginal Misoprostol Group

of patients with

Figure 3: Kaplan-Meier analysis for time to active
phase in oral and vaginal groups.
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No statistically significant differences were found
between both groups regarding the incidence of uterine
hyperstimulation or fever. The incidence of nausea and
vomiting was markedly higher with the oral route
compared to the vaginal one; however, this relation failed
to prove statistical significance.

DISCUSSION

Labour induction is basic, as well as, one of the most
important obstetric procedures. It is indicated when the
clinical benefits either maternally or fetally or for both
outweigh the possible risks for continuation of
pregnancy.t’

Ripening of the cervix by prostaglandin E1 (misoprostol)
is well established, safe, consistent, low-cost procedure
for induction of labour leading to well standardized
clinical maternal and fetal outcomes.®

The ACOG recommends misoprostol as an efficient
agent for cervical ripening and induction of labor at a
dosage of 25 ng, administered intravaginally. However
practitioners and researchers all over the globe/have been
interested to investigate its usage via other routes such as
oral and other dosages which is considered off the label
usage mostly between 25 and 50 pg dosages; on the other
hand the active ingredient, instability is an issue that is
still unresolved.%2

Based on pharmacokinetics of misoprostol which is
different for each route. For example, oral administration
the onset of action is 8 minutes, T-max is 30 minutes and
duration of action is 2 hours. For vaginal administration,
the onset of action is 20 minutes, T-max is 70 minutes
and duration of action is 4 hours, hence vaginal
misoprostol remains effective for longer time and hence
lesser dosage is required for induction of labour,
assessment of routes of administration rather than vaginal
route remain an area of research.?

The current research study was 153 study subjects
assessed for eligibility to be recruited for the research
study in which 53 of them were excluded from.100 study
subjects remaining were categorized in two research
groups 50 cases in each the oral misoprostol research
group and the vaginal misoprostol research group. Of
them 48 and 47 subjects were analyzed.

Failed induction of labor occurred in two patients in the
oral misoprostol group and five patients in the vaginal
misoprostol group, yielding a success rate of 95.83% and
89.58% respectively, with an estimated relative risk of
failed induction of 1.06 (95% CI 0.95-1.19), and number
needed to treat was estimated to be 16.

The primary outcome of this study was induction delivery
time and it was significantly lower at Oral misoprostol
group versus vaginal route group with 15.20 hours
(14.90-16.60) and 20.30 hours (19.40-21.1) respectively
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having Hazard ratio (95% CI) 3.67 (2.16-6.25). Kaplan-
Meier analysis of induction-delivery interval revealed a
statistically significantly (p value <0.001) shorter
induction-delivery time with the oral route compared to
the vaginal one (15.2 versus 20.3 hours respectively).
This was not in consistence with finding by many
studies.?®>% While Mahajan study in 2018 had the same
finding as the current study.'® This could be explained as
well as expected as different dosage regimen between
these studies and this study. This could be proved by
other studies comparing different dose regimens of oral
misoprostol and different effect on induction delivery
time and obstetric outcome.?6:%7

While total dose of misoprostol was significantly lower in
vaginal misoprostol group in comparison to oral
Misoprostol Group, 50 pgm (50.0-50.0) 60.0 ugm (60.0-
80.0) but need for oxytocin augmentation and maximum
dose of required oxytocin has no significant difference
between both group and this is expected and could be
explained by pharmacokinetics of misoprostol in different
routes of administration. This was same conclusion made
by Mahajan et al and Handal-Orefice et al agreed with
this findings regarding oxytocin augmentation and dose,
while Cheng in 2008 and Souza in 2013 reported a
greater need for oxytocin in women using oral
misoprostol  (57%) than in those with vaginal
administration (51%),%8:24.27.28

Relative risk for need of intervention with the oral route
compared to the vaginal route was calculated to be 0.50,
i.e., risk for need of intervention using oral misoprostol
was half that of the vaginal route. However, this finding
lacked statistical significance, so authors didn’t find any
statistically significant difference between both groups
regarding rate of interventions, operative vaginal delivery
or CS rate. and this was going hand in hand with many
other studies.'®24262930 \While two studies before found
higher risk of CS with oral misoprostol but by looking
more in depth this difference may be due to many points,
Handal-Orefice study was retrospective, comparing both
routs in different period of time and the studied group
wasn’t homogenous regarding many inclusion criteria
like BMI.2731

However, no statistically significant differences were
found between both groups regarding the incidence of
uterine hyperstimulation or fever. The incidence of
nausea and vomiting was markedly higher with the oral
route compared to the vaginal one; however, this relation
failed to prove statistical significance. This wasn’t the
same as results of many studies revealing higher rate of
Tachy systole with vaginal route of administration and
again it may be expected with the understand of
pharmacokinetics of misoprostol 24262732 While studies
done by had no difference in occurrence of uterine
tachysystole and by in depth read of all these studies
authors could owe this difference in different dose used
orally and its impact on induction delivery time as well as
uterine tachysystole.?30
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The neonatal outcome at the end of the study was the
same in both groups and this in consistent with many of
the previous published data.?42528-31

CONCLUSION

Conclusion titrated orally administrated dose of
misoprostol would be an effective method of induction of
labor specially in our country Egypt with its cheap price
and easily availability in comparison to different methods
of induction of labor with no impact on obstetric and
neonatal outcome.
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