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Comparative Study of Adjunct Misoprostol and Oxytocin Versus Oxytocin 
Alone on Side Effects Profile and Need for Additional Uterotonics in The 

Prevention of Postpartum Hemorrhage, A Randomized Control Trial

Abstract

Due to the synergistic activity of misoprostol with oxytocin in preventing postpartum hemorrhage, it can serve as an adjunct 
because of its good uterine contractility, availability, convenience of storage, and comparatively cheaper cost, among other rea-
sons. The primary aim of this research was to evaluate the efficacy of oxytocin alone vs oxytocin plus misoprostol in reducing 
the risk of postpartum bleeding, comparing their side effect profile and need for additional uterotonics and blood transfusion. 
After giving birth, some women in the M+O group were given 400ug of misoprostol orally along with 10IU of oxytocin intra-
muscularly, while others in the O+P group were given 400mg of white vitamin C (placebo) together with 10IU of oxytocin. The 
need for additional uterotonics and blood transfusion was recorded and the side effects from both groups were also observed 
and recorded. Data was analyzed using SPSS version 25 with the significance level set at 0.05. From the findings, additional 
oxytocics were required more frequently in the oxytocin group compared to the misoprostol group (38.5% vs. 6%). Nausea 
(44%) and vomiting (8%) were the side effects noticed in the oxytocin group, while fever (60%) and shivering (32%) in ad-
dition to nausea (56%) and vomiting (20%) were noticed in the oxytocin + misoprostol group. The overall incidence of side 
effects was higher in the misoprostol group (88.0% and 44.0%) respectively, with a higher risk of side effects in the misoprostol 
group (RR: 2.000, p <0.001). The oxytocin group required blood transfusion more than the misoprostol group (10% vs 6%) 
respectively. 
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Introduction
Postpartum hemorrhage (PPH) is the leading cause of maternal 
mortality in the world, accounting for one-third of all maternal 
deaths worldwide (Derman, 2006).  PPH causes up to 60% of 
all maternal deaths in developing countries. The majority of 
these deaths occur within 4 hours of delivery, indicating they 
are a consequence of events in the third stage of labour (Ra-
manthan, 2006: 967).  

Preventive ways of post-partum haemorrhage have been insti-
tuted by the World Health Organization as the active manage-
ment of the third stage of labour and appropriate use of utero-
tonics [1]. The use of uterotonics in labour have reduced the 
prevalence of postpartum haemorrhage according to different 

scholars [2,3], (Westhoff, 2013). The active management of 
third stage of labour is an intervention package that comprises 
of the administration of an oxytocic immediately after the de-
livery of the baby by any route, delayed clamping of the cord 
and delivery of the placenta by controlled cord traction and 
assessment of the uterus for its tonicity. Oxytocin at a dose 
of 10 IU administered either intravenous or intramuscular is 
the recommended uterotonic drug for the prevention of PPH. 
However, researchers have identified other common uteroton-
ics used in the third stage of labour as syntometrine (IM), er-
gometrine (IV or IM), misoprostol (IM) and carbetocin [2,3], 
(Liabsuetrakul 2018; McDonald 2007b; Su 2012; Westhoff 
2013). Recent guidelines from the World Health Organization 
(WHO), the International Federation of Gynecology and Ob-
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stetrics (FIGO), the International Society for Clinical Endocri-
nology and Metabolism (ISCEM), and the National Institute 
for Health and Care Excellence [1], (ICMFIGO 2003; NICE 
2014) also advocates the use of uterotonics in the management 
of third stage of labour however, their dosages and routes of 
administration is up for debate. 

Regarding the use of oxytocin and misoprostol, there is still 
controversy regarding the ideal dose, infusion rates and mode 
of therapy, and so far, the literature reports variable outcomes 
[3,5]. Studies have reported a higher efficacy of sublingual 
misoprostol in controlling blood loss. Misoprostol is a useful 
medicine since it may be administered in a variety of ways 
(including orally, sublingually, buccally, vaginally, and rectal). 
Moreover, the price of misoprostol is inexpensive. It maintains 
its integrity even in the scorching heat typical of Nigeria and 
other tropical nations. Nausea, chills, and vomiting are com-
mon adverse reactions, which are often self-limiting. When 
compared to the sublingual method, plasma levels are sustained 
for a longer time after a rectal delivery [6] (Hofmeyr et al., 
2005). Due to the lower peak plasma concentration achieved 
with rectally given medication, it is also linked with fewer and 
more manageable adverse effects [7,8].

Several studies have compared the efficacy of oxytocin alone 
and oxytocin plus adjunct misoprotol in the management of 
post-partum haemorrhage and reported a higher effect gotten 
from the misoprostol group [9,10], (Fawole et al. 2011; Anita 
et al. 2018)). [11] conducted an analysis to evaluate the effects 
of sublingual misoprostol and oxytocin to those of oxytocin 
alone. They found that the combination therapy significantly 
reduced blood loss compared to the control group. On the 
need for additional uterotonics, studies have also reported that 
groups receiving oxytocin alone had higher rates of needing 
extra uterotonic drugs, compared to patients who received ad-
junct misoprostol plus oxytocin [11-14].

Owing to the importance of reducing maternal mortality and 
preventing postpartum haemorrhage, this study seeks to inves-
tigate the side effects and need for additional uterotonics as-
sociated with the oxytocin and misoprostol. The commonest 
cause of maternal mortality in the world especially in devel-
oping and underdeveloped nations according to the WHO, is 
postpartum haemorrhage (Kumar, 2019). Postpartum haemor-
rhage was identified as the most prevalent cause of maternal 
mortality in different parts of Nigeria. In Kaduna, it accounted 
for 25% of all maternal deaths (Ujah and Ejeh, 2006). Anoth-
er study from the Southern Nigeria reported a prevalence of 
4-28% of postpartum haemorrhage [15]. 

From the above background, this study seeks to achieve the 
following objectives:
i. To ascertain the side effects in patients who received 
misoprostol plus oxytocin and oxytocin alone for prevention of 
post-partum haemorrhage.
ii. To determine the need for additional uterotonics and 
blood transfusion in patients who received misoprostol plus 
oxytocin and oxytocin alone for prevention of post-partum 
haemorrhage.

Methodology
This prospective randomized control trial was conducted in 
University of Port Harcourt Teaching Hosptial from November 

2021 to January 2022 after obtaining clearance from the Hospi-
tal’s ethical committee. 100 low risk gravid women admitted in 
the labor room having single live fetus presenting by vertex, at 
term and about to have vaginal delivery, were recruited in the 
study after obtaining informed consent and performing history 
taking, general and obstetric examination as well as reviewing 
of antenatal records with investigations. 

Women below 18 and over 40 years, women with hyperten-
sive disorders, diabetic conditions, antepartum haemorrhage, 
multiple pregnancy, polyhydramnios, oligohydramnios, anae-
mia complicating pregnancy, heart disease complicating preg-
nancy, malpresentations, patients undergoing assisted vaginal 
deliveries, patients undergoing caesarean section, vaginal birth 
after caesarean section patients, associated with any medical or 
surgical disorder and patients with coagulative disorders were 
excluded from the study. 

The sample size was determined using statistical formula for 
comparing two proportions with accepting a study power of 
90%, confidence interval of 95%, study/control of 1:1 and an 
acceptable dropout rate of 10%. A total of 110 subjects were 
needed to make the study statistically significant.

All women were monitored closely. The first group M+O will 
receive 400ug of misoprostol orally plus 10IU of oxytocin in-
tramuscularly and the second group O+P received 400mg of 
white vitamin C(placebo) plus 10IU of oxytocin immediately 
after delivery of the baby with the use of sealed, opaque, and 
sequentially numbered packets. The pre-weighed delivery mat 
and other pre-weighed vulva pads used with one hour after 
delivery of the baby were re-weighed to calculate the blood 
loss using the gravimetric blood measurement method by the 
researcher. The duration of the third stage of labour was mea-
sured using a stopwatch from the delivery of the baby to deliv-
ery of the placenta.  

In the course of this research work, the following parameters 
were assessed; participants who had additional uterotonic and 
or blood transfusions in each arm of the study, noticeable side 
effects of the medications in each arm, estimated blood loss, 
duration of third stage of labour and the deficit in the haemo-
globin level in both arms of the study.

The Women were followed up to 48 hours of birth. Admission 
to intensive care unit or mortality was recorded if any.
Data was retrieved in the proforma and computed using Mi-
crosoft Excel 2019 version. The data was analyzed with SPSS 
version 25. Descriptive statistics were presented in frequency 
and percentages for categorical data with results presented in 
tables and charts, while continuous data was shown in means 
and standard deviations. Student t-test was used for two mean 
comparisons, Mann-Whitney U test for associating two me-
dians. Categorical variables were analyzed by Chi square test 
with p<0.05 considered as significant. Risk association for cat-
egorical variables was done using Odds Ratio (OR) and Rela-
tive risk (RR). All ORs were reported with their 95% CI and 
corresponding P-values.

Results
A total number of One hundred (100) consenting pregnant 
women who had vaginal delivery in the hospital were recruited 
for the study. Fifty (50) of the study group (A) had oxytocin 
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Table 1: Socio Demographic Characteristics of the Study Population.

VARIABLE A B TOTAL χ2 p value
n (%) n (%) n (%)   

AGE GROUP (years)

<20 2 (4.0) 1(2.0) 3(3.0)   
20-24 3 (6.0) 3(6.0) 6(6.0) 13.146 0.01
25-29 33 (66.0) 17(34.0) 50(50.0)   
30-34 7(14.0) 21(42.0) 28(28.0)   
35-39 5(10.0) 8(16.0) 13(13.0)   
>40 0(0.0) 0(0.0) 0(0.0)   

Mean ± SD  28.92 ± 3.20 30.26 ± 3.64    

MS
Single 2(4.0) 4(8.2) 6(6.1)   
Married 48(96.0) 45(91.8) 93(93.9)   
Divorced 0(0.0) 0(0.0) 0(0.0) 0.753 0.38
Widowed 0(0.0) 0(0.0) 0(0.0)   

LOE
None 0(0.0) 0(0.0) 0(0.0)   
Primary 0(0.0) 0(0.0) 0(0.0) 0.641 0.42
Secondary 24(48.0) 28(56.0) 52(52.0)   
Tertiary 26(52.0) 22(44.0) 48(48.0)   

OCCUPATION

Unemployed 2(4.0) 4(8.3) 6(6.1)   
Student 1(2.0) 2(4.2) 3(3.1) 26.421 0
Civil Servant 0(0.0) 18(37.5) 18(18.4)   
Business 47(94.0) 24(50.0) 71(72.4)   

TRIBE
Igbo 16(39.0) 29(61.7) 45(51.1)   
Yoruba 25(61.0) 11(23.4) 36(40.9) 15.865 0
Hausa 0(0.0) 1(2.1) 1(1.1)   
Others 0(0.0) 6(12.8) 6(6.8)   

PARITY

P0 2(4.0) 5(10.2) 7(7.1)   
P1 7(14.0) 18(36.7) 25(25.3)   
P2-4 41(82.0) 23(46.9) 64(64.6) 14.18 0
>P4 0(0.0) 3(6.1) 3(3.0)   

GA

<37 weeks 0(0.0) 3(6.0) 3(3.1)   
37-40 weeks 40(85.1) 41(82.0) 81(83.5)   
40-42 weeks 7(14.9) 6(12.0) 13(13.4) 2.999 0.22
>42 weeks 0(0.0) 0(0.0) 0(0.0)   

Table 2: Blood transfusion and additional oxytocic use as a measure of efficacy in the study groups.

χ2: Chi square; p value < 0.05 (statistically significant); A: Oxytocin + Placebo B: Oxytocin + Misoprostol

 A B Total OR 95% CI χ2 p valueVariable n (%) n (%) n (%)
Blood transfusion
  Yes 5 (10) 3 (6) 8 (8) 0.574 0.130 – 2.545 1.186 0.55
  No 45 (90) 47 (94) 92 (92)     
Need additional Oxytocics 
  Yes                                            20 (38.5) 3 (6) 23 (22.4) 0.106 0.029 – 0.392 15.312 0.02
  No 30 (62.5) 47 (94) 77 (78.6)     

χ2: Chi square; p value < 0.05 (statistically significant); A: Oxytocin + Placebo B: Oxytocin + Misoprostol

Table 2: Comparison of side effects between Oxytocin and Misoprostol groups.  

Side Effect A B Total RR χ2 p value
n (%) n (%) n (%)    

Side effect
No 28 (56.0) 6 (12.0) 34 (34.0) 2 16.327 <.001
Yes 22 (44.0) 44 (88.0) 66 (66.0)    

Nausea
No 28 (56.0) 22 (44.0) 50 (50.0) 1.273   
Yes 22 (44.0) 28 (56.0) 50 (50.0)  1.44 0.23

Vomiting No 46 (92.0) 40 (80.0) 86 (86.0) 2.5 2.99 0.08
Yes 4 (8.0) 10 (20.0) 14 (14.0)    

Fever No 50 (100.0) 20 (40.0) 70 (70.0) 0.4   
Yes 0 (0.0) 30 (60.0) 30 (30.0)  42.857 <.001

Shivering No 50 (100.0) 34 (68.0) 84 (84.0) 0.68 19.048 <.001
Yes 0 (0.0) 16 (32.0) 16 (16.0)    

χ2: Chi square; p value < 0.05 (statistically significant); A: Oxytocin + Placebo B: Oxytocin + Misoprostol
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and a placebo (white vitamin c) while the 50 in the other group 
(B) received misoprostol and oxytocin. 
From the socio-demographic characteristics of the study popu-
lation shown in table 1, the mean age for the two groups were 
28.92 ± 3.20 for group A and 30.26 ± 3.64 for group B respec-
tively. Most of the women (93.9%) in both groups were mar-
ried, majority (52.0%) had secondary education, and majority 
(72.4%) were involved in business as an occupation. Half of 
the women (51.1%) were from the Igbo tribe. A large percent-
age (83.5%) of the women had a gestational age of 37 – 40 
weeks, with a modal parity of and 2 – 4. 

Table 2 shows the blood transfusion requirement and the need 
for additional uterotonic and the rate of PPH in both study 
groups. From the table, most of the women in both groups 
(92%) had no requirement for blood transfusion with an Odds 
ratio of 0.574. Women in the oxytocin plus misoprostol group 
(6%) had less need for additional uteretonics as compared 
to the group (38.5%) which is statistically significant (χ2 = 
15.312, p = .02 OR = 0.106). 

Table 3 shows a comparison of the side effects between the 
oxytocin group and oxytocin + misoprostol group. From the re-
sults, more side effects were noticed in the oxytocin + misopro-
stol group (88.0% and 44.0%) respectively. Nausea (44.0%) 
was the commonest side effects in the oxytocin group, while 
fever (60.0%) accounted for the common side effects in the 
oxytocin + misoprostol group. The presence of side effects 
among the groups was statistically significant (χ2 = 16.327, p 
= .00 and RR = 2.000).

Summary of Findings
i. The side effects in patients who received misopros-
tol plus oxytocin were nausea, vomiting, fever and shivering 
while patients who received oxytocin alone was nausea and 
vomiting. 
ii. There was a 2 times risk of experiencing side effects 
in the oxytocin plus misoprostol group (RR = 2.000) and a 
significant difference between the occurrence of side effects in 
the two groups (RR= 2.000 p <0.001). The risks of not having 
fever and shivering as a side effect among the misoprostol plus 
oxytocin group was low (RR = 0.4000 and 0.680 respectively 
p <0.001).
iii. There was an increased need for additional uteroton-
ics and blood transfusion among the oxytocin group compared 
to the misoprostol group.

Discussion
From the findings of this study, the oxytocin plus misoprostol 
group had more side effects compared to patients who received 
oxytocin alone. The prevalent side effects were nausea, vomit-
ing, fever and shivering among the oxytocin plus misoprostol 
group, while patients who received oxytocin alone only expe-
rienced nausea and vomiting. The participants in the oxytocin 
plus misoprostol group had 2.0 times more chance of having 
side effects which was significant (p = <0.001, RR = 2.000). 
There was a significant difference between the fever and shiv-
ering side effects experienced by the participants in the Arm B, 
as none of the participants in oxytocin alone group experienced 
fever or shivering as a side effect. The participants in the oxyto-
cin plus misoprostol group had a very less risk of not develop-
ing fever and shivering (RR = 0.400 and 0.680 respectively, p = 
<0.001). The side effects of these two agents play a synergistic 
action when combined. Mousa (2014) noted the major side ef-

fects of misoprostol as fever, nausea and shivering while WHO 
and UNICEF studies have shown that shivering and fever does 
not exist as side effects of oxytocin. This accounts for the fever 
and shivering recorded in the misoprostol plus oxytocin group. 
A study conducted in six Nigerian hospitals by [4] and another 
study by Ahmed (2017), also noted fever and shivering as side 
effects experienced by women who received misoprostol; how-
ever, the side effects were temporary and self-limiting. Another 
study by [11] also reported a significant effect of shivering and 
fever among patients who received misoprostol plus oxyto-
cin versus those who received oxytocin alone (p = 0.007; p 
< 0.001, respectively). Bilgin and Kömürcü (2019) also noted 
substantially greater rate of drug-induced shivering, nausea, 
and increased body temperature among patients who received 
adjunct misoprostol than the oxytocin and placebo groups (p 
0.05). The side effects increased with increasing dose of miso-
prostol in the study, with sublingual misoprostol 600 mg group 
experiencing the highest frequency of shivering (56.4%).

In a Nigerian Study by Uthman et al. (2013) to determine the 
side effects and tolerance of intravenous oxytocin 10 IU and 
oral misoprostol 600ug for the prevention of postpartum hem-
orrhage during the third stage of labor, side effects recorded 
were shivering (33.9% vs. 0.0%; p 0.001) and fever (19.7% vs. 
1.8%; p 0.001), which were more prevalent in the misoprostol 
group, while abdominal pain was more common in the oxyto-
cin group (7.1% vs. 0.0%; p 0.001). The occurrence of other 
unpleasant effects, such as vomiting and nausea, did not differ 
significantly. There was no statistically significant difference (p 
> 0.05) in the acceptance rates of injectable oxytocin (97.3%) 
and oral misoprostol (98%). Those who received oxytocin for 
PPH prophylaxis experienced stomach pains and headaches, 
whereas those who took misoprostol reported chills and a high 
fever [16-19]. 

Women in the oxytocin group had more need for additional 
uterotonics to control post-partum blood loss, and also had in-
dications for more blood transfusion, compared to the misopro-
stol group which had a less need for additional uterotonics and 
blood transfusion. The need for additional uterotonics differed 
significantly among the two groups (p = 0.02), which means 
that participants in the misoprostol group had a significantly 
lower odd for needing additional uterotonics (OR: 0.106). This 
agrees with studies of [11], who reported a statistically sig-
nificant difference in the need for additional uterotonics among 
oxytocin and misoprostol group (p <0001). However, the need 
for blood transfusion did not differ significantly among both 
groups (p >0.05) These findings are similar to findings from 
Nigerian research (Ahmed, 2014) where oxytocin group re-
quired more blood transfusion compared to misoprostol group 
(5.3% vs 1.3%), and not statistically significant. The partici-
pants in the above study received higher doses of oxytocin and 
misoprostol (20 IU and 600µg respectively), which accounts 
for a lower blood loss and need for transfusion [20-22]. 

Conclusion
Postpartum haemorrhage is a major cause of maternal mortal-
ity in Nigeria, owing to the complications from labour. In a bid 
to reduce the incidence of PPH, the active management of third 
stage of labour was advocated. The demerits of oxytocin use in 
African region also advocated the need for adjunct therapy for 
effective management of PPH. This study evaluated the adjunct 
therapy of misoprostol plus oxytocin versus oxytocin alone in 
the prevention of PPH, considering the side effect profile and 
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