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ABSTRACT... Objective: To determine the efficacy and safety of stepwise oral misoprostol with vaginal misoprostol for cervical ripening for
induction of labour. Study design: Interventional Quasi - Experimental study. Setting and duration: The study was of 15 months (April to 30
June) duration conducted at Obstetrics and Gynaecology department Military Hospital Rawalpindi. Subjects and methods: 100 females
between 37-42 weeks of gestation were randomly divided into two groups 1and 2. Patients in group -1 assigned to the stepwise oral
misoprostol arm received 50 pg initially followed by 100 pg every 04 hours upto maximum 04 doses ; group-2 assigned to the vaginal
misoprostol arm received 25 pg every 04 hours up to maximum 04 doses. Subsequent doses of misoprostol were withheld if adequate uterine
activity (=3 contractions in 10 minutes) or a Bishop score = 8 had been achieved, or active labour had begun. The main outcomes were the
interval from first misoprostol dose to delivery and mode of delivery. Patients were also monitored for adverse events. Results: There was no
difference in the average interval from the first dose of misoprostol to delivery in the oral (21.1 £ 7.9 hrs) and vaginal (21.5 £11.0 hrs, p = NS)
misoprostol groups. 9 patients in the oral group (18%) and 16 patients in the vaginal group (32%) underwent caesarean section (p<0.05). There
were no significant differences in the occurrence of tachysystole, hypertonus, hyperstimulation or neonatal outcome between two groups.
Conclusions: Oral misoprostol appears to be as effective as vaginal misoprostol for cervical ripening with a low incidence of hyperstimulation,
noincrease in side effects, and is associated with a lower cesarean section rate.
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INTRODUCTION

Induction of labour has merit as a therapeutic option
when the benefits of delivery outweigh the risks of
pregnancy. Lack of adequate cervical ripening is a known
obstacle to successful labour induction and expeditious
delivery'. Obstetricians use a variety of agents and
methods to ripen the uterine cervix, achieve a shorter
induction to delivery interval, and potentially lower the
cesarean section rate. One of the most widely used
agents for cervical ripening is misoprostol, a synthetic
methyl ester of prostaglandin E1 approved for the
prevention and treatment of gastric ulcers associated
with the use of non steroidal anti-inflammatory drugs.
Since the early 1990s, misoprostol has found increasing
interest by Obstetricians and Gynaecologists. Because
of its uterotonic and cervical ripening activity, wide-
ranging off-label uses have been introduced for
misoprostol’. The manufacturer of misoprostol to date did
not seek for approval for obstetric indications; in the
opposite, warning statements were published in medical
journals’.

Misoprostol is rapidly absorbed orally* and, although not

formulated for parenteral use, can also be administered
sublingually’, rectally’, and vaginally. It is compared to
other preparations of prostaglandins and does not
require refrigerated transport or storage’. It has the
potential for providing increased patient satisfaction
because of its noninvasive route of administration.
Moreover, the possibility of misplacement is eliminated.
These characteristics make it particularly suitable for use
in developing countries.

Vaginal, as well as oral misoprostol administration has
been used for cervical ripening forinduction of labour, but
the optimal dose of oral misoprostol has not been
established’. In general, higher doses of oral misoprostol
are associated with improved efficacy but higher rates of
hyperstimulations and maternal side effects than vaginal
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misoprostol™.

Previous studies have shown rapid absorption of oral
misoprostol with peak plasma concentration at 34 + 17
minutes and a nadir at 120 minutes. In contrast, vaginal
misoprostol peaks at 80 + 27 minutes, and declines
slowly™.
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Based on pharmacokinetics, previously published
regimens and the incidence of side effects. It is
hypothesized that stepwise dosing of oral misoprostol
(50pg followed by 100 pg) would be as effective for
cervical ripening as vaginal misoprostol in the ACOG
approved dose of 25)g every 4 hours, without increasing
the rates of hyperstimulation.

MATERIALAND METHODS

This was an interventional Quasi - Experimental study
conducted in Obstetrics and Gynaecology department,
Military Hospital, Rawalpindi which is a tertiary care
teaching hospital. Total duration of the study was 15
months from 1st April 2007 to 30 June 2008. A total of
100 patients were included in the study with 50 patientsin
each Group1 and 2. Sampling technique was Non-
probability and purposive.

INCLUSION CRITERIA
Only multiparous patients with singleton pregnancy
between 37 and 42 weeks of gestation were included.

1. Patients requiring induction of labour due to
obstetric/medical reasons.

2. Patients with Bishop Score between 3 to 6 (two
groups were matched for Bishop Score).

3. Cephalic presentation and reassuring fetal heart
rate.

4, Approximate fetal weight between 2.5 kg-4.0 kg.

EXCLUSION CRITERIA

1. All Patients with severe systemic illness like
uncontrolled Diabetes mellitus, preeclampsia, cardiac,
renal or hepatic disease, intrauterine death, fetal
anomaly and hypersensitivity to misoprostol or
prostaglandin analogue.

2. Patients with any contraindication to induction
and vaginal delivery eg cephalopelvic disproportion,
malpresentation, fetal compromise, no reassuring fetal
heart rate pattern, previous scar and ante partum
hemorrhage. Patients below 18 or above 35 years of age.

DATACOLLECTION PROCEDURE
Study was started after taking approval from ethical
committee of the hospital. Patients with singleton

2

pregnancy between 37-42 weeks of gestation ( by dates
and confirmed by ultrasound) requiring induction of
labour due to obstetrical and medical reasons like post
date pregnancy, PROM, , oligohydramnios, controlled
PIH, GDM, who met the inclusion criteria were included
inthe study and assessed through structured Performa.

These patients were admitted in the maternity ward after
detailed history and examination (both systemic and
vaginal). Ultrasonography and admission CTG was
done, baseline haematological and biochemical
investigations were sent. After written and informed
consent, patients were divided into two groups (group-1
and group-2) on the basis of a computer- generated table
of random numbers. Patients in group -1 assigned to the
stepwise oral misoprostol arm received 50 microgram
initially followed by 100 microgram every 04 hours upto
maximum 04 doses; group-2 assigned to the vaginal
misoprostol arm received 25 microgram every 04 hours
up to maximum 04 doses. All women had strict and
regular monitoring of fetal heart rate, uterine contractions
and Bishop Score. Partogram was maintained. CTG was
done before and after the dose of misoprostol and then
intermittently during labour. Subsequent doses of
misoprostol were withheld if adequate uterine activity (=
3 contractions in 10 minutes) or a Bishop Score = 8 had
been achieved, or active labour had begun. If needed,
oxytocin was initiated 4 hours after the last misoprostol
dose. Amniotomy was used liberally when required.

Patients were monitored and documented for uterine
contractions tachysystole, hyper stimulation syndrome,
nausea, vomiting and diarrhea and other unwanted side
effects. Tachysystole was defined as > 5 contractions in
10 minutes for 2 consecutive 10 minutes periods. Hyper
tonus was defined as a single contraction lasting more
than 2 minutes. Hyper stimulation syndrome was defined
as tachysystole or hyper tonus with non reassuring fetal
heart rate changes (late decelerations, variable
decelerations, tachycardia or reduced variability). Mode
of delivery, need for caesarean delivery were recorded.

The demographic data of patient's age, parity,
gestational age, indications for inductions, and the
following outcomes were measured, recorded and
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compared.

1. Interval between first misoprostol dose and
delivery.

2. Rate of vaginal deliveries.

3. Incidence of tachysystole, hypertonus and
hyper stimulation of uterus.

4, Rate of caesarean section.

d. Maternal side effects like nausea, vomiting,
diarrhea.

6. Neonatal outcomes (Apgar score<7, meconium

passage, admission to neonatal ICU).

DATAANALYSIS

Data was analyzed by using SPSS version 11. Relevant
descriptive statistics; frequency, rate and percentage
was computed for presentation of qualitative outcomes
like parity, indications for induction, Bishop score, vaginal
deliveries, cesarean section, hyper tonus, tachysystole,
hyper stimulation, maternal side effects, (nausea,
vomiting, diarrhea) and neonatal outcome (APGAR<7,
meconium passage admission to NICU). Quantitative
variables like age, gestational age, time interval between
induction and delivery etc. was presented as mean %
standard deviation.

Independent sample t test was used to compare age,
gestational age, time interval between induction and
delivery among two groups. Chi-Square test was used
for comparing parity, indications for induction, Bishop
Score, vaginal deliveries, cesarean section, hyper tonus,
tachysystole, hyper stimulation, maternal side effects
(nausea, vomiting, diarrhea) and neonatal outcome
(APGAR < 7, meconium passage, admission to NICU ).
P<0.05was considered statistically significant.

RESULTS
Table-l. Base Line Demographics.
Characteristics Oral Vaginal P-
misoprostol  misoprostol  value
(n=50) (n=50)
Maternal age (yrs) 28.1+6.7 272+ 64
P=NS
Gestational age 388+ 19 39.1+£1.8

(wks)

3

The groups were similar with respect to age, gestational
age, Bishop Score atentry.

The indications for induction are shown in Table-Il. and
were similar between both groups. The most common
indications were postdates and hypertension.

Table-ll. Indications for induction.

Indication Oral Vaginal P-
misoprostol  misoprostol value
(N=50) (N=50)

Postdates 16 (32%) 19 (38%)

Hypertension 14 (28%) 13 (26%)

Diabetes 5 (10%) 3 (06%) Pﬁ’é%

Oligohydraminos 4 (08%) 4 (08%)

Others 11 (22%) 11 (22%)

There was no difference in the average interval from the
first dose of misoprostol to delivery in the oral (21.1 £ 7.9
hrs) and vaginal (21.5 £11.0 hrs, p = NS) misoprostol
groups. Considering the women who delivered vaginally,
there was no difference in the average interval from first
dose to vaginal delivery between oral (19.3 £ 6.7 hrs) and
vaginal (18.0 = 8.3 hrs, p = NS) groups. Among the
women who delivered vaginally; there was no difference
in the number that delivered within 12 hours and within 24
hours between the two groups (Table Ill).

Table-lll. Time intervals to delivery.

Characteristics Oral Vaginal P-
misoprostol misoprostol  value
(N=50) (N=50)
1* dose to 21179 215+ 11
delivery (hrs)
P>0.05
1% dose to 19.3+ 6.7 18.0+ 8.3 NS
vaginal

delivery (hrs)

The mean number of misoprostol doses given was 1.84
+0.8inthe oral group, and 1.55+ 0.7 in the vaginal group
(p<.01) The mean interval between the first and second
doses of misoprostol was 4.8 £ 1.8 hours in the oral
group versus 4.5+ 0.8 hours in the vaginal group (p=NS
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). Ten (10%) women made it to a Bishop score of = 8.
The most common indication for withholding a
subsequent dose was adequate contractions (56%) or
active labor (31%). Oxytocin augmentation was started
in 34(68%) women in the oral group, and in 29 (58%)
women in the vaginal group (p =NS).

Table-1V. Mode of Delivery.

Characteristics Oral Vaginal P-value
misoprostol  misoprostol
(N=50) (N=50)
Vaginal 41 (82%) 34 (68%) P <0.05
deliveries
Caesarean 9 (18%) 16 (32%) P <0.05
section

The mode of delivery differed significantly between
groups Table-1V. 9 patients in the oral group (18%) and 16
patients (32%) in the vaginal group underwent
caesarean section (p <0.05). The indications for
caesarean delivery are shown in Table -V.

Table-V. Characteristics of caesarian deliveries.

Indication Oral Vaginal P-value
misoprostol  misoprostol
(N=9) (N=16)
Failure to 6 (66%) 8 (49.6%)
progress
P>0.05

NRFHT* 2 (22.2%) 6 (37.2%) NS
Others 1(11.1%) 2 (12.4%)

* non-reassuring fetal heart

There were no significant differences in the indications
between caesarean deliveries between the two groups.
The number of women in each study arm that received
only 1 dose of misoprostol before cesarean section
differed significantly,11.1% in the oral vs 68.2% in the
vaginal arm (p <.01), as majority of the women in the
vaginal arm did not receive the second dose because
they had achieved adequate uterine activity (= 3
contractionsin 10 minutes).

There were no significant differences in the occurrence of
tachysystole, hyper tonus, and hyper stimulation

4

between two groups Table -VI. Of the 4 cases of hyper
stimulation syndrome only one women needed urgent
delivery by caesarean section.

Table-VI. Maternal Outcomes and Side effects.

Oral Vaginal P-value
misoprostol  misoprostol

(N=50) (N=50)
Tachysystole 8 (16%) 9 (18%)
Hyper tonus 2 (4%) 3 (6%)
Hyper stimulation 2 (4%) 2 (4%) P>0.05
syndrome NS
Nausea vomiting 7 (14%) 8 (16%)
Diarrhea 1(2%) 1(2%)

Non-reassuring fetal heart rate pattern that needed
urgent delivery were noted in 4 (8%) of the women in the
oral group and 8 (16%) of the women in the vaginal
group. Of these 2/4 and 6/8 underwent caesarean
delivery. Treatment side effects and delivery
complications were similar between the two groups.

There were no differences in neonatal outcomes (Table-
VIl) except in APGAR Score < 7 at one minute which
were more frequent in the vaginal group(14% vs 4%, p
<0.05).

Table-VIl. Neonatal Outcomes.

Oral Vaginal P-
misoprostol  misoprostol  value
(N=50) (N=50)
APGAR score <7
At 1 min 3 (6%) 7 (14%) <.05
At 5 min 0 1 NS
Meconium 4 (8%) 5 (10%) NS
passage
Admission to NICU 5 (10%) 6 (12%) NS
DISCUSSION

The hunt for the ideal agent, timing, and dosage interval
to convert an unfavorable cervix to one receptive to
delivery is an ongoing process. Attention has focused on
prostaglandins as effective pharmacologic adjuncts to
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induction. Prostaglandin is an agent that has been shown
to have utility in promoting cervical ripening and labor
initiation. Dinoprostone (PGE,) is currently the only
medication specifically approved by the Food and Drug
Administration for this purpose. Although effective, these
agents are expensive and require refrigeration. Because
of these issues, the search for alternatives of more cost
effective cervical ripening has continued. One agent that
has become intensely investigated is misoprostol, a
PGE, analogue.

Misoprostol has been approved for the treatment of
peptic ulcers. Initial studies attested to misoprostol's
uterotonic abilities, and intravaginal application was
successfully used to terminate first and second trimester
pregnancies” . The first investigations using
misoprostol in cervical ripening and cervical induction
came from South America. Subsequent studies showed
intravaginal misoprostol comparing favorably with other
commonly used induction agents, including
prostaglandins and oxytocin™". Misoprostol compares
favorably with the currently approved agent
dinoprostone in expense and storage requirements. The
optimal dosing regimen, timing, and route of
administration remain the focus of ongoing research.
Although vaginal application of misoprostol has been
validated as a reasonable means of induction, there is
patient resistance to the digital exams necessary for
placement of the agent. We designed this randomized
trial to compare the safety and effectiveness of vaginal
misoprostol with oral misoprostol for induction of labor.

However, others reported that intravaginal
administration of misoprostol is associated with a shorter
induction to delivery interval, lower number of doses, and
lower oxytocin use”. We could not demonstrate this
difference probably because of lower dose. Generally,
the 50-mcg dose results in a shorter induction to delivery
interval and a higher rate of vaginal delivery after one
dose. However, a vaginal dose of 25 mcg is often
recommended as the more prudent dose for labor
induction because it is associated with a lower incidence
of uterine hyper stimulation. We also used this dose in
our study. In the large UK multicentric trial initial dose of
50ugm was used but in our study we used 25 ugm . Our

5

rate of hyper stimulation was 2% compared to 6 % in the
large multicentric trial”’. It is also comparable to the 50-
mcg dose in achieving delivery within 24 hours”. Doses
higher than the 50 mcg have been associated with an
increased risk of serious complications™.

In the literature, the interval of administration of
misoprostol ranged from every 3 to 6 h. However,
because of the possible risk of tachysystole, many
centers use 4-to 6-h dosing intervals in their protocol. We
also followed this protocol. In 1996, Ngai et al”.
Investigated the effectiveness of oral misoprostol as a
cervical-priming agent for patients presenting with
prelabor rupture of membranes at term and suggested
that oral misoprostol is an effective agent for this group of
patients. Similar results were published by Sanchez-
Ramos et al. in 1997 and Shetty et al” in 2002. Case
reports were published with regard to the risk of uterine
rupture during induction of labor with misoprostol*.
However, the safety profile of misoprostol use was
demonstrated in the study by Bique et al 25. who used it
on a group of grand multiparous women with no
significant adverse maternal or neonatal outcome.
However, vigilance should be exercised in these cases,
as emphasized by the American College of Obstetricians
and Gynecologists Bulletin. In study by Jenice et al from
Canada vaginal route was associated with lesser
induction to delivery interval , whereas in our study no
difference was observed . This could be attributable to
lower dose 25 ug vaginal in our study. Jenice at al used
50ugm for both oral and vaginal routes. Like their study
there was less dosing in vaginal route majority of patients
required only one dose.

The purpose of my study was to find out the effectiveness
and safety of a novel dosing regimen of oral misoprostol
(50pg followed by 100 pg) compared with the standard
regimen of vaginal (25 ug) misoprostol every 4 hours.

Our study has demonstrated that stepwise oral
misoprostol appears to be as effective as vaginal
misoprostol for cervical ripening before induction of
labor. The average interval from first dose to vaginal
delivery was similar between two groups, and the same
number of women in each group achieved vaginal
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delivery in 24 hours. There was a low incidence of hyper
stimulation in both groups (4% p = NS) , comparable to a
generally accepted incidence of hyper stimulation of 7%
with vaginal administration”.

We found that stepwise oral misoprostol to be well
tolerated , with no increase in maternal side effects
compared with vaginal misoprostol. There was also a
trend towards more fetal safety in the oral arm. Perhaps
the most significant finding of our study is the lower
cesarean section rate in the women who received the
oral regimen .Detailed analysis revealed the difference in
the number of misoprostol doses administered before
delivery .The majority of the patients in the vaginal arm
received only 1 dose of misoprostol for ripening because
they were found to be contracting = 3 times in 10
minutes when the next dose was due . Probably the
patients tolerated the initial 50 g oral misoprostol dose
better than the 25 ug vaginal dose . Although the later
provided adequate uterine activity, it may paradoxically
have been less effective in cervical ripening , as excess
uterine contractions prevented further dosing . Probably
the initial 50 pg oral dose prepared the cervix and the
uterus to tolerate further doses resulting in higher rate of
vaginal delivery. Other hypothesis to explain the lower
cesarean section rate in the oral group include a dose
related or bioavailability effect, more effective priming of
the myometrium to endogenous/exogenous oxytocin.

Our protocol might be considered conservative in that it
called for discontinuation of misoprostol after = 3 uterine
contractions in 10 minutes regardless of the strength of
the contractions .While some patients with very mild
contractions might safely benefit from additional
misoprostol doses. It also had the limitations of lack of
blindness like other studies with similar routes of
administration”.Caution is advised in extrapolating the
data to high risk patients like previous scar and
intrauterine growth restriction to make subgroup
analysis.

Copyright© 27 Jan, 2011.
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