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Abstract
Study background: The present study was done to compare
oxytocin and misoprostol in active management of third stage of
labor.
Materials and methods: Total of 200 pregnant women were
enrolled in the study were divided into two randomized groups. Group
‘A’ included 100 primigravidas with singleton pregnancy and normal
vaginal delivery, who received 600µg misoprostol sublingually with
delivery of baby. Group ‘B’ included equal number of primigravidas
with singleton pregnancy, who underwent normal vaginal delivery
and received 10 IU intramuscular oxytocin after delivery of anterior
shoulder of baby.
Results: The fall in hemoglobin was ≥ 1 g/dl in 6% of oxytocin group
and 8% of misoprostol group and mean blood loss was comparable
in the two groups (p = 0.455). None of the cases had mean amount
of blood loss ≥ 1000 ml. Incidence of postpartum hemorrhage within
an hour of delivery in misoprostol and oxytocin group was 8% and
6% respectively which was comparable (p = 0.435). Occurrence
of nausea, vomiting, diarrhea, were also not significantly different
between groups (p = 0.102, 0.071, 0.700 respectively) while fever (≥ 38
ºC) and shivering was significantly present more in misoprostol group (p
= 0.001). Vertigo was present in 2% of misoprostol and 3% of oxytocin
group and the difference was not significant (p = 0.651).
Conclusions: Misoprostol and oxytocin both were equally effective
in prevention of postpartum hemorrhage Though shivering and pyrexia
are its specific side effect but they were transient; thus Misoprostol
appears to be a safe, inexpensive, thermostable, long shelf life without
special storage and effective uterotonic for use in rural and remote
areas where parentral oxytocin may be unavailable. It can be given
to birth attendants for routine use in third stage of labor especially in
rural settings.

Introduction
Postpartum hemorrhage (PPH) continues to be the prime cause
of maternal deaths predominantly in countries with limited resources
[1]. PPH is mainly related to uterine atonicity therefore WHO has
recommended active management of the third stage of labor [2].
Execution of WHO guidelines in rural areas and in developing
countries including India poses immense problems, as storage and
parenteral administration of an oxytocic by a trained health worker
is not feasible at many times in rural set up. Even lack of refrigeration
for storing parenteral uterotonic drugs and non-availability of sterile
syringes and needles, also poses a major problem. Therefore, there
is a need for a safe, effective, affordable, thermo-stable, and nonparenteral uterotonic drug. Misoprostol is stable at room temperature,
affordable and easy to administer. The present study was undertaken
to assess the average blood loss in third stage of labor and find out
the incidence of PPH in misoprostol group and oxytocin group. Side
effects produced by these drugs were also compared.

Materials and Methods
It was a prospective randomized study, was conducted in the
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labor room, Department of Obstetrics and Gynecology, PGIMSR,
ESIC during one year period from November 2009 to November
2010. 200 pregnant women were enrolled and were divided into two
groups.
Group ‘A’ included 100 pregnant women who were primigravidas
with singleton pregnancy, and underwent normal vaginal delivery.
They received 600 µg misoprostol sublingually as soon as baby was
delivered.
Group ‘B’ included 100 pregnant women who were primigravidas
with singleton pregnancy, and underwent normal vaginal delivery.
They received 10 IU intramuscular oxytocin with the delivery of
anterior shoulder of baby. Inclusion criteria was all primigravidas
with singleton pregnancy who had normal vaginal delivery and
exclusion criteria was multiparous women, multiple gestations,
medical disorder, uterine malformation, induced labor and use
of other uterotonic agents. After detailed patient’s history and
examination women fulfilling the inclusion criteria were enrolled in
the study group with written informed consent. Normal hematological
investigations were done including hemoglobin and hematocrit at the
time of admission and 48 hours after delivery. When vaginal delivery
was eminent, episiotomy was given before delivery of baby and the
doctor picked an envelope for assigning the particular group and
sequentially numbered sealed envelopes were kept indicating the
method of treatment of third stage of labor to which the women was
allocated. Each envelope had a card with instruction for either group.
Those marked with “M” indicated randomization to receive 600 µg
misoprostol sublingually immediately after birth of the baby and after
division of umbilical cord (Group A).
Cards marked with “O’ indicated randomization to the standard
policy of giving intramuscular 10
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IU oxytocin, which was administered intramuscularly at the
delivery of anterior shoulder (Group B). Placenta was delivered
by modified Brandt Andrew’s technique. Placenta was carefully
examined for completeness. Within a minute of delivery linen soiled
with amniotic fluid was removed, a new disposable absorbent linen
sheet was placed under the women and a sterile pan applied against
the women buttocks to collect all blood. After stitching episiotomy
the pads, linen, and pan were removed and blood loss was measured
by subtracting the dry weight to give the approximate volume of
blood in milliliters. In case of traumatic PPH the tear was sutured
and the cases were excluded from the study. In non-traumatic atonic
PPH bimanual massage of the uterus was done and uterotonic were
given and managed accordingly. Variables concerning labor and
delivery were recorded such as duration of all stages of labor, mode of
delivery, episiotomy, tears, atonic PPH, need for additional oxytocics
regimen and manual removal of placenta were recorded. Side effects
such as nausea, vomiting, diarrhea, fever, shivering, vertigo, and
headache were recorded one hour after delivery. Outcome measures
were calculated as primary outcome - Maternal hemoglobin and
hematocrit measured on admission to labor room and repeated 48
hours after delivery, and amount of blood loss during third stage
of labor. Secondary outcome was measured in terms of duration of
third stage of labor, manual removal of placenta, additional oxytocics
given and side effects one hour after delivery that is nausea, vomiting,
diarrhea, fever, shivering, vertigo, and headache. Data were analyzed
and expressed as mean ± SD. Chi-square test was done to compare
the categorical variables among the groups and Mann Whitney test
for presenting the continuous variable. P value of ≤ 0.05 was taken
as significant.

Results
Demographic profile was comparable between the groups. Mean
age for misoprostol and oxytocin group was 22.86 years and 22.02
years respectively (p = 0.445) showing comparable age distribution
between the two groups. The birth weight of the baby among PPH
and non PPH cases in both groups were also comparable. Mean
hemoglobin level at the time of admission among the misoprostol
group and oxytocin group were 11.261 g/dl and 11.210 g/dl and (P =
0.650) with no significant difference between the two groups. Mean
hemoglobin value after 48 hour of delivery was comparable between
misoprostol and oxytocin groups (10.939 g/dl and 11.011 g/dl) and no
significant difference noted between the groups (p = 0.546). The fall in
hemoglobin value of ≥ 1 g/dl was present in 6% of oxytocin group and
8% of misoprostol group and the difference was not significant. There
was also no significant difference between oxytocin and misoprostol
groups in mean hematocrit level at the time of admission (32.980%
and 33.33% respectively, p = 0.290) and at 48 hours after delivery
(32.569% and 32.587% respectively, p = 0.958). The fall in hematocrit
concentration of ≥ 3% was present in 6% of oxytocin group and 7%
of misoprostol group. There was no significant difference between
the two groups in the amount of blood loss (125.10 ± 156.276 ml v/s
124.14 ± 151.846 ml). The mean blood loss between the two groups
were comparable (p = 0.455) (Tables 1- 3).
Incidence of PPH in misoprostol group was 8% of case while it
was 6% in oxytocin group with no significant difference. In either
group none of the cases had mean amount of blood loss ≥ 1000
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Table 1: Mean hematocrit level at the time of admission and at 48 hours after
delivery - Comparison between Misoprostol and Oxytocin group.
Hematocrit %
At admission

48 hours after delivery

Number of patients

100

100

Minimum

30

26

Maximum

42

40.7

Mean

33.33

32.587

Standard deviation

2.5222

2.7307

Number of patients

100

100

Minimum

30

26

Maximum

38

37

32.980

32.568

Misoprostol

Oxytocin

Mean
Standard deviation

2.1248

2.3814

p = 0.290

p = 0.958

Table 2: Comparison between Misoprostol and Oxytocin group - fall in
hematocrit concentration.
Hematocrit difference
< 3%
Misoprostol
Oxytocin

No. of cases
% in group
No. of cases
% in group

≥ 3%

93

7

93.0%

7.0%

94

6

94.0%

6.0%

(chi square test) p = 0.774

ml (Table 4). Mean duration of first stage of labor (12.5 v/s 12.165
hours, p = 0.445) second stage of labor (35.270 v/s 32.400 min, p =
0.356) and third stage of labor (4.325 v/s 4.025 min, p = 0.435) were
comparable between the misoprostol and oxytocin groups (Table 5).
Manual removal of placenta was not required in any of the women
in either group. Additional oxytocics were required in 10% of
patients in misoprostol group and 7% of patients in oxytocin group
with no significant difference (p = 0.447) (Table 6). The additional
oxytocics required were 10 U intravenous oxytocin (dissolved in 500
ml ringer lactate solution) and injection methylergometrine (0.2 mg
intravenously or intramuscularly). Nausea, vomiting, diarrhea, were
not different significantly between the groups (p = 0.102, 0.071, 0.700
respectively). Fever (≥ 38 ºC) was present more in misoprostol group
than in oxytocin group and was highly significant (p = 0.001).Vertigo
was present in 2% of misoprostol and 3% of oxytocin group and the
difference was not significant (p value 0.651).

Discussion
In present study the women belonged to lower age group (22.86
years) because women marry and reproduce early in India, in contrast
to other studies [3-5]. In this study the mean hemoglobin level at the
time of admission was 11.6 gm% and at 48 hours after delivery it was
10.93 gm%. The hemoglobin difference of more than 1 gm% was
present in 8% of misoprostol group. In one study mean pre-delivery
hemoglobin was 12.7 gm% and post-delivery hemoglobin was
10.9 gm%, mean fall in hemoglobin was 1.6 gm% and incidence of
postpartum hemorrhage (≥ 500 ml) and postpartum blood loss in the
misoprostol group were similar to those in the oxytocin group (6%
versus 5.7%, p = 0.85; 153 ml versus 146 ml, P = 0.36) [3]. Shivering
and pyrexia were encountered more often in the misoprostol than in
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Table 3: Comparison of blood loss (ml) between the two groups.
Misoprostol

Oxytocin

Number of cases

100

100

Minimum(in ml)

50

55

880

850

Mean

Maximum(in ml)

125.20

124.14

Standard deviation

156.276

151.846

(Mann-Whitney test) p = 0.445
Table 4: Incidence of PPH ( ≥ 500 ml & ≤ 1000 ml).
Comparison between Misoprostol and Oxytocin group.
Hemoglobin difference
< 500 ml
Misoprostol
Oxytocin

No. of cases
% in group
No. of cases
% in group

≥ 500 & ≤ 1000 ml

92

8

92.0%

8.0%

94

6

94.0%

6.0%

(chi square test) p = 0.593
Table 5: Comparison between Misoprostol and Oxytocin group.
Duration of three stages of labor.
Duration of
Duration of
first stage of second stage of
labor (hr)
labor (min)
Misoprostol

No. of cases

100

100

100

Mean

12.5

35.270

4.325

2.8427

7.5601

0.8717

Standard
deviation
Number
Oxytocin

Duration of
third stage of
labor (min)

100

100

100

Mean

12.165

32.400

4.025

Standard
deviation

3.3296

6.9704

0.8177

P = 0.445, 0.3456 and 0.435 (in first stage, second stage and third stage of
labor respectively)

the oxytocin group (shivering: 19% versus 0.8%, P < 0.001, relative
risk [RR] 0.86, 95% confidence interval [CI] 0.82-0.90; pyrexia: 2.3%
versus 0%, P = 0.03, RR 0.97, 95% CI 0.95-0.99) [6].
In another study patients who received 600 µg of misoprostol
had the lowest blood loss (96.05 ± 21.1 ml), followed by 400 µg of
misoprostol (126.24 ± 49.3 ml), oxytocin (154.7 ± 45.7 ml), and
methylergometrine (223.4 ± 73.7 ml) (P < 0.01). The 48-hour
postpartum hemoglobin level was similar among the groups
(P > 0.05). Shortest mean duration of the third stage of labor was
with 600 µg of misoprostol. Pyrexia was observed in the misoprostol
groups, and raised blood pressure in the methylergometrine group
(P < 0.001). Oxytocin induced least adverse effects. They concluded
that administration of 600 µg of sublingual misoprostol was more
effective than 400 µg of misoprostol, intravenous oxytocin, and
intravenous methylergometrine [7].
Present study is comparable with one study, in which PPH was
present in 5.8% of cases [8]. A recent multicenter trial found that
600 µg of oral misoprostol was superior to conventional oxytocics
such as methylergometrine [4]. Oral misoprostol has been found to
have comparable results to standard parenteral oxytocics in reducing
PPH [4,9,10]. However, conflicting results showing that misoprostol

is less effective than traditional uterotonics have also been published
[11]. A recent Cochrane meta-analysis concluded that misoprostol is
better when compared the duration of the third stage of labor, blood
loss, and adverse effects of other agents. Although misoprostol has
been used in a few studies, either at 400 µg or 600 µg, no studies have
compared the two doses [4,12-14].
The sublingual route of administration of misoprostol was
chosen in the present study because of better pharmacokinetics
compared with oral and was as effective as conventional parenteral
oxytocics. Sublingual administration of misoprostol has been used
as a prophylactic oxytocic in a few studies. Sublingual misoprostol
at a dose of 400 µg has been shown to result in significantly lower
blood loss compared with 20 IU of oxytocin infusion during cesarean
delivery [15].
In present study mean duration of third stage of labor was 4.325
minutes. None of our patients have duration of third stage of labor
to be ≥ 30 minutes, whereas in studies the duration was 7.9 minutes,
> 30 minutes, 11-30 minutes, 8 minutes respectively [5,9,12,14].
Manual removal of placenta was not required in our study, similar to
other studies [3,5]. In present study use of additional oxytocics was
around 10% and is comparable with few studies [3-5,12,16].
Transient pyrexia and shivering were the two most common
adverse effects seen in present study. Transient pyrexia was mostly
seen with misoprostol, as has been reported previously [8,16-18].
Research suggests that within rural health settings, sublingual
misoprostol can effectively be integrated into local practice and can
significantly reduce the incidence of PPH and the need for emergency
patient transfer and emergency obstetric care (blood transfusion
and surgical intervention. In rural areas of India where expectant
management of labor is practiced, a PPH rate of approximately 12%
can be anticipated [14]. This high prevalence further emphasizes the
need for primary preventive efforts through the provision of an easy
to use, stable uterotonic agent such as misoprostol.

Conclusion
Sublingual misoprostol is as effective as intramuscular oxytocin
in prevention of postpartum hemorrhage but with higher side effects
of transient pyrexia and shivering. Misoprostol appears to be a safe,
inexpensive and effective uterotonic for use in developing countries
with less resources in rural, remote and difficult areas for active
management of third stage of labor where intramuscular oxytocin is
not practical because of the need for proper storage, protection from
light, need for refrigeration and parentral administration by skilled
personnel. Misoprostol is effective, thermostable, easily administered
by oral route and has long shelf life without special storage. The
Table 6: Use of additional oxytocics regimens.
Comparison between Misoprostol and Oxytocin group.
Additional Oxytocics
Not used
Misoprostol
Oxytocin

used

No. of cases

90

10

% in group

90.0%

10.0%

No. of cases

93

7

93.0%

7.0%

% in group

(chi square test) p = 0.447
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present study includes small number of cases and so larger studies
are required to assess the use of misoprostol in women at risk of
postpartum hemorrhage and it can be given to birth attendants for
routine use in third stage of labor especially in rural settings. This
definitely will reduce maternal morbidity and mortality.
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