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INTRODUCTION
Induction of labor is a common practice in obstetrics. 

Induction of labor implies artificial initiation of regular 
uterine contractions before spontaneous onset of labor 
in order to generate progressive cervical dilatation and 
effacement for the purpose of delivery of feto-placental 
unit. Its need usually arises when the potential risks of 
pregnancy continuation are outweighed by the benefits 
of delivery to the fetus or mother1. Various obstetrical 
and medical conditions like prolonged pregnancy i.e. 
gestational age exceeding 41 weeks, preterm rupture 
of membranes, maternal diabetes and pregnancy relat-
ed hypertension, demands induction of labor2. The rate 
of induction varies by location and in many centers it 
is more than 20% (range 9.5-33.7% annually)3. Cervical 
readiness for labor induction is assessed by calculating 
a bishop score before a regimen is selected. Cervical 
ripening agents e.g. prostaglandins are recommended 
for Bishop score of ≤6. Prostaglandins alter extracellular 
ground substance of cervix and thus ripen it. They also 

increase intracellular calcium levels and thus promote 
contraction of myometrium. 

Although, currently available prostaglandins are 
prostaglandin E1 analogues i.e. Misoprostol and pros-
taglandin E2 analogues i.e. dinoprostone. Misoprostol 
was first synthetic analogue used initially for peptic ul-
cer prevention and treatment. However, its stimulant 
action on uterus led researchers to extend its use to var-
ious obstetrical conditions such as first trimester abor-
tions, intrauterine fetal death and for cervical ripening4,5. 
Furthermore, extra-amniotic prostaglandin E2 is an es-
tablished and widely used drug for cervical ripening but 
it is costly and needs refrigeration for preservation. In 
addition, intra vaginal Misoprostol, though not thor-
oughly studied, is gaining worldwide acceptance for 
induction of labor due to its advantages which are low 
cost, stability at room temperature2,6, multiple routes 
of administration and potentially higher efficacy. Many 
studies demonstrate successful induction rate of Miso-
prostol to be 98.7% in comparison with 91.4% for pros-
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ABSTRACT
Objective: To compare the efficacy of Misoprostol with prostaglandin E2 in 
terms of induction to labor and delivery intervals in women with full term preg-
nancy. 

Methodology: This randomized controlled trial was conducted in the Depart-
ment of Obstetrics and Gynecology, Lady reading Hospital (LRH), Peshawar 
from July 2017 to June 2018 on 116 patients who were admitted for induction 
of labor. All the selected patients were randomly allocated into two groups i.e. 
group A who received 50 mcg tablet of Misoprostol and group B who received 
2 mg of Prostaglandin E2 gel vaginally. The main outcome variables were inter-
val from induction to labor, induction to delivery and mode of delivery. Student 
t test was applied for calculation of difference between the two groups to find 
out the efficacy of Misoprostol and Prostaglandin E2 Gel in induction and onset 
of significant uterine contractions and induction to delivery interval.

Results: The interval from insertion of drug to the onset of labor (7.26 ±4.77 
hours versus 12.03 ±6.94 hours) and induction to delivery intervals (10.32 ±6.89 
hours versus 15.04 ±8.16 hours) were shorter in group A than in group B. Cesar-
ean section rate was higher in group A (24.1%)  than in group B (12.1%).

Conclusion: Vaginal Misoprostol was more effective than prostaglandin E2 for 
elective induction of labor due to shorter induction to labor and delivery inter-
vals.
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taglandin E22,7,8.  On the other hand, Induction of labor 
with Misoprostol in women with full term pregnancy 
and live fetus remains a major challenge in modern ob-
stetrics. Potential effects of induction with higher doses 
of Misoprostol are uterine hyper stimulation, meconium 
stained liquor, fetal heart rate changes, poor progress of 
labor and an increased risk of cesarean delivery. Miso-
prostol is suitable for environment and communities of 
developing and underdeveloped countries like Pakistan, 
which are cash strapped and resource less9-11. Our study 
was aimed to compare the effectiveness of misoprostol 
with prostaglandin E2 in terms of induction to labor and 
delivery intervals in women with full term pregnancy.

METHODOLOGY
All patients admitted in Gynecology and Obstetrics 

Department, LRH Peshawar, from July 2017 to June 2018, 
for elective induction of labor, were evaluated for selec-
tion to this randomized controlled trial. Those meeting 
inclusion and exclusion criteria were approached for 
informed consent while hospital ethics committee ap-
proved the study. Sample size was calculated by PASS 
software and 116 patients were recruited in the study12.

Inclusion criteria were all pregnant women of child 
bearing age, Parity ≤4, singleton pregnancy, cephal-
ic presentation, gestational age of ≥37 weeks, Bishop 
score of ≤4 and intact membranes.  Exclusion criteria 
were low lying placenta, malpresentations, previous 
uterine surgery, unsatisfactory cardiotocography (CTG) 
and contraindications to vaginal birth.  

All selected patients were randomly allocated into 
two groups according to treatment regimen (group A 
or group B). Women randomized to group A (58 pa-
tients) received Misoprostol 50 mcg (Quarter part of  
200ug breakable tablets available in the market) placed 
in posterior fornix of vagina and dose was repeated ev-
ery 8 hours in case of failure to progress to active labor. 
Maximum three doses were given. Women randomized 
to Group B received Prostaglandin E2 (PG E2) 2mg gel 
placed in posterior fornix of vagina repeated every 12 
hourly as per our unit’s consultant led protocol for in-
duction of labor. Cold chain was maintained. Maximum 
three doses were given. 

Partogram was maintained by doing vaginal assess-
ment with onset of active labor and keeping continuous 
record of fetal heart by intermittent auscultation. The 
time of onset of moderate to severe uterine contrac-
tions was recorded. Maternal vital signs were monitored 
every four hourly throughout labor. Induction was con-
sidered failed if patient did not enter into active phase 
of labor after maximum doses in both groups and ce-
sarean section was offered.  The other indications for 
cesarean section were fetal distress, secondary arrest of 
labor and prolonged second stage of labor. The prima-

ry outcome measures were induction to labor interval 
(starting from time of insertion of first dose until the 
start of active labor), induction to delivery interval and 
mode of delivery.

Data were analyzed using SPSS version 20. Mean ±SD 
was calculated for age of patients (in years), gestational 
age (in weeks), total doses and induction delivery inter-
val (in hours). Frequencies and percentages were cal-
culated for gravidity and mode of delivery. Chi-square 
test was applied for association and two sample inde-
pendent t test was applied to test difference between 
Misoprostol and Prostaglandin E2 gel in induction and 
onset of significant uterine contractions and induction 
to delivery interval. A p value <0.05 was considered to 
be statistically significant.

RESULTS
The overall mean age was 27.19 years in Group A and 

28.81 years in Group B. In group A mean gestational age 
was 41.1 ±2.8 weeks as compared to Group B 40.7 ±2.0 
weeks. There was no significant difference between two 
groups with respect to maternal age and gestational 
age. Largest group of study consisted of para 1-3 i.e. 
93.1% of group A and 79.3% of Group B (Table 1).

Indications for induction of labor were compared be-
tween the two study groups. Table 2 is showing most 
common indication i.e. postdates pregnancy in 43.9% 
cases of group A and 50% cases of group B followed 
by low biophysical profile with moderate oligohydram-
nios (in 12.3% vs 17.2%) and placental grade III maturity 
changes associated with moderate oligohydramnios in 
(13.7% vs 15.5%) cases. There was no significant differ-
ence between two groups with respect to indications 
for induction.

Our primary outcome measure is shown in Table 3 
as induction to labor interval and induction to delivery 
interval.  In group A interval between start of induction 
and onset of active labor is 7.2  ±4.7 hours. It is shorter 
as compared to 12.03 ± 6.94 hours for group B showing 
statistically significant difference (p =0.001). Table 3 also 
shows that Misoprostol had faster effect as compared 
to prostaglandin E2 as an inducing agent.

Table 4 shows mode of delivery in induced patients. 
The rate of spontaneous vaginal delivery was not sig-
nificantly different between the two groups i.e. 63.8% 
of cases receiving Misoprostol delivered spontaneously 
compared to 69.0% of patients receiving prostaglandin 
E2 group. In Misoprostol group, 12.1% of patients un-
derwent operative vaginal delivery compared to 19.0% 
of patients in prostaglandin E2 group. Delivery by ce-
sarean section was observed in 24.1% of patients in 
Misoprostol group compared to 12.1% of prostaglan-
din E2 group which was not a statistically significant 
difference. Major indication for C/section was fetal dis-
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Table 1: Demographic characteristics of study group 

Variables

Type of Agent

P Value
Misoprostol

         Mean (SD) 
Prostaglandin E2

Mean (SD)

Age 27.19 (7.06) 28.81 (6.80) 0.2107

Gestational Age (in Weeks) 41.1 (2.80) 40.70 (2.0) 0.3778

Parity
≤3 N (%) 54 (93.1%) 46 (79.3%)

0.0312
=4 N (%) 04 (6.9% 12 (20.7%)

 
Table 2: Indications for induction of labor (IOL)

Indication for IOL

Type of Agent Total

Misoprostol
         n (%) 

Prostaglandin 
E2

n (%)
n (%)

Low Biophysical Profile 7 (12.3%) 10 (17.2%) 17 (14.8%)

Pregnancy Induced Hypertension 4 (7%) 2 (3.4%) 6 (5.2%)

Grade III Maternity Changes of Placenta with 
Oligohydramnios 08 (13.7%) 09 (15.5%) 17 (14.6%)

Postdates 25 (43.9%) 29 (50%) 54 (47%)

Diabetes 04 (7%) 02 (3.4%) 06 (5.2%)

Cardiac Disease 0 (0%) 01 (1.7%) 01 (9%)

Previous Intrauterine Death + Early Neonatal Death 02 (3.5%) 01 (1.7%) 03 (2.8%)

Decreased Fetal Movement 02 (3.5%) 01 (1.7%) 03 (2.6%)

Intrauterine Growth Restriction 01 (1.85) 0 (0%) 01 (9%)

Pre- Eclampsia 05 (8.8%) 02 (3.4%) 07 (6%)

Mild Fetal Hydrops 01 (1.8%) 01 (1.7%) 01 (0.9%)

Total 58 (100%) 58 (100%) 116 (100%)
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 Table 3: Mean time taken for onset of labor and delivery

Variables Type of Agent Mean (SD) Std. Error P Value

Doses of Agent Used
Misoprostol 1.55 (0.597) .07845

0.6662
Prostaglandian E2 1.6 (0.647) .08499

Induction Labor Interval 
(in hours)

Misoprostol 7.2 (4.780) .62759
0.0001

Prostaglandian E2 12.0 (6.947) .91224

Induction Delivery Interval
(in hours)

Misoprostol 10.3 (6.892) .90493
0.0011

Prostaglandian E2 15.0 (8.160) 1.07152

tress observed in 7 cases of Misoprostol and 5 cases of 
prostaglandin E2 group. Cesarean section was done for 
failed induction in 2 cases of Misoprostol group com-
pared to 1 case of prostaglandin E2 group. Cesarean 
section for meconium stained liquor was done in one 
patient of Misoprostol group.

DISCUSSION

In this study, Misoprostol was found more effective than 
prostaglandin E2 for IOL. It has shorter induction to la-
bor and delivery interval as shown in many studies13,14. 
Misoprostol use has gained worldwide acceptance 
for cervical ripening. Its use for induction of labor has 
been endorsed by American College of Obstetricians 
and Gynecologists15.The current study was planned to 
establish comparative efficacy of Misoprostol versus 
prostaglandin E2 for induction of labor in our settings 
where prostaglandin E2 is expensive and its storage at 
low temperature is an issue. Prolonged pregnancy was 
common indication for induction of labor in present 
study i.e. in 43.9 % cases of Misoprostol group while 

50% cases of Prostaglandin E2 group. NICE guidelines 
recommend induction of labor from 41 weeks and on-
wards to reduce the risk of perinatal death and meco-
nium aspiration syndrome. A study by Raval et al16 also 
showed post date pregnancy to be commonest cause 
of IOL i.e. in 36% cases of Prostaglandin E2 and 24% in 
Misoprostol group. 

The average age of our study population was 27.1 years 
which was comparable with the results of a systematic 
review by Wing et al17 showing an average age of 29.5 
years. This difference could be due to early marriag-
es of women in our part of the world than developed 
countries. Induction of labor with prostaglandins has 
dramatically improved outcomes in women with low 
bishop score. Our study showed that vaginal Misopros-
tol (Prostaglandin E1 analogue) is more effective and 
faster in improving bishop score and thus its induction 
to labor and delivery time is shorter than prostaglandin 
E2. In our study, induction to labor interval was short-
er i.e.7.2 ±4.7 hours with Misoprostol as compared to 
12.03 ±6.9 hours with prostaglandin E2 group. This 

Table 4: Mode of delivery  

Variables

Type of Agent Total

P Value
Misoprostol
Mean (SD)

Prostaglandin 
E2

Mean (SD)
n (%)

Mode of delivery

C-Section 14 (24.1%) 7 (12.1%) 21 (18.1%)

0.1883
Instrumental 7 (12.1%) 11 (19%) 18 (15.5%)

NVD 37 (63.8%) 40 (69%) 77 (66.4%)

Total 58 (100%) 58 (100%) 116 (100%)
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finding was not given significance in previous studies 
and is a useful observation of our study. Thus low dose 
Misoprostol is as effective as prostaglandin E2 in im-
proving bishop score and uterine contractions. 

Induction to delivery interval was also significantly short-
er i.e. 10.32 ±6.89 hours with Misoprostol compared to 
15.04 ±8.16 hours with Prostaglandin E2. Our results 
were comparable with those of Saima et al14 showing 
shorter Induction delivery interval with Misoprostol i.e. 
9.0 hours compared to 10.8 hours with Prostaglandin 
E2. Similar findings were observed by Hofmeyr13 and 
Beigi et al18. They showed that mean induction to de-
livery interval with the use of oral Misoprostol was 8.7 
hours16. Thus vaginal prostaglandin E2 gel is slower in 
action with longer labor duration than Misoprostol. We 
found a significantly higher incidence of spontaneous 
labor with 50ug of Misoprostol compared to 2mg of 
prostaglandin E2 pessary.

The potential risk of induction of labor with prostaglan-
dins is an increased risk of cesarean section (c/section) 
particularly in nulliparous women at term with an un-
favorable cervix due to failed induction. In our study, 
successful vaginal delivery and c/section rates were 
not significantly different between the two groups as 
75.9% cases of Misoprostol group delivered vaginally 
compared to 88.0% cases of prostaglandin E2 group. 14 
cases in Misoprostol group delivered by c/section com-
pared to 7 cases in prostaglandin E2 group. Indications 
for c/section in each group were fetal distress, failed in-
duction of labor, secondary arrest of labor and grade III 
meconium stained liquor. Our results are comparable 
with those of Crane et al19 showing no difference in rates 
of c/section between Misoprostol and prostaglandin E2 
group (19.5% versus 19.4%, RR =0.99, 99% CI 0.83-1.17). 
In earlier studies, higher doses of Misoprostol were as-
sociated with higher rates of hyper stimulation and fetal 
heart changes needing emergency c/sections. Thus low 
doses are safe and effective with no excess of adverse 
events.

CONCLUSION
Misoprostol vaginal tablet significantly reduces the 

induction to labor and delivery interval and has a similar 
vaginal delivery and cesarean section rate when com-
pared with vaginal prostaglandin E2 gel.

RECOMMENDATIONS
Misoprostol deserves consideration and further eval-

uation in a larger study to establish its important role in 
the practice of obstetrics and gynecology in resource 
depleted countries like ours where expensive prosta-
glandins have other problems as well like storage
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