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ABSTRACT

Background: Over the years postpartum haemorrhage (PPH) remained an
important cause of maternal morbidity and mortality. Efforts to reduce the
incidence of PPH resulted in the introduction of active management of third
stage of labour. The use of rectal misoprostol in the immediate postpartum
period has been reported to reduce postpartum haemorrhage. Aim of the
study: The study seeks to determine the efficacy of administering
prophylactic 600 microgram rectal misoprostol immediately after the
delivery of placenta in reducing postpartum blood loss. Methods: This was a
prospective comparative study in which eligible consenting parturients were
randomized into two groups. In addition to other measures of active
management of third stage of labour, the study group received 600
micrograms of rectal misoprostol immediately after delivering the placenta.
The primary outcomes measured were estimated blood loss and
haemoglobin change from the intrapartum value. The secondary outcomes
were misoprostol side effects and need for blood transfusion. Results: Three
hundred and twenty parturients were recruited for the study but 318 were
analysed. One hundred and fifty-three were randomised to study group while
165 were in control group. There were statistically significant differences in
the estimated mean blood loss and mean haemoglobin change of the two
groups (P<0.0001). The estimated mean blood loss and mean haemoglobin
change in the study group were 153 + 45.1ml and 0.5 = 0.2g/dl respectively;
while in the control group were 230.6 + 76.9ml and 0.8 £0.3g/dl respectively.
Thirty seven percent of control group had estimated blood loss = 250mls
while 2.6% of study group had estimated blood loss = 250mls. Only 1 person
in study and 2 persons in control groups received blood transfusion. Sixteen
(9.7%) in control group and 6 (3.9%) in study group received additional
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uterotonic agent. The difference was statistically significant with p value of
0.005. Fifteen (9.8%) of the study group had abdominal pain, 24 (15.7%) had
shivery and 9 (5.9%) had nausea. However, only shivering reached statistical
significance (p=0.028). All the recorded side effects were self-limiting and
there was no maternal death. Conclusion: Prophylactic 600 microgram rectal
misoprostol given immediately after delivery of the placenta is effective in
reducing postpartum blood loss and the need for blood transfusion.

Keywords: Misoprostol, postpartum haemorrhage, haemoglobin change.

Introduction

Pregnancy and child birth involve significant
health risks even among women without existing
health problems. A report in 2014 revealed that
about 830 women died from pregnancy and
childbirth complications around the world daily.
Almost all of these deaths (about 99%) occurred in
low-resource income settings, and most could have
been prevented.' For every maternal death, 20-30
women suffer varying degrees of disability.” Many
of the deaths and complications arise from severe
bleeding during and after pregnancy and child
birth.?

Postpartum haemorrhage (PPH) is the single
most important cause of maternal death
worldwide.** Postpartum haemorrhage occurs in
about 10.5% of births and accounts for over 130
000 maternal deaths annually.® In our environ-
ment, postpartum haemorrhage is the commonest
cause of maternal mortality.”*’ Even if a woman
survives postpartum haemorrhage, she can be
severely affected and suffer from continuing health
problems. Postpartum haemorrhage contributes
about 6.7-25% of the 58,500 maternal deaths
recorded in Nigeria every year.”'*'"'"” University of
Port Harcourt Teaching Hospital (UPTH) 2011
annual report showed that the maternal mortality
rate at UPTH was 792.1/100,000 deliveries with
primary PPH accounting for 17.3% of the maternal
deaths.” A study in North-central Nigeria reported
that PPH accounted for 34% of maternal
mortality." While another study in Enugu reported
PPH as responsible for 18% of maternal mortality. "

Uterine atony is the commonest cause of PPH.
A study from Ilorin, reported that is responsible for
70% of postpartum haemorrhage.'® Other causes

include retained products of conception, uterine
inversion, genital tract laceration and ruptured
uterus.”® Active management of labour has been
largely employed in labour management for over a
decade and is known to reduce blood loss by about
30%.° Despite that, many women still lose
significant amount of blood during and after
delivery.” Most of these women in developing
countries go into labour with borderline
haemoglobin values, thus minimal blood loss may
become critical."”

Primary postpartum haemorrhage (PPH) is the
most common form of major obstetric
haemorrhage. Traditionally, PPH is referred to as
the loss of 500 ml or more of blood from the genital
tract within 24 hours of the birth of a baby."” It is
also defined as loss of any amount of blood from the
genital tract that causes cardio-pulmonary
compromise in the first 24hrs of childbirth. Blood
transfusion which may alleviate the anaemia and
shorten hospital stay in some cases is not without
risks as it carries risks of blood transfusion
reactions and infections, especially Human
Immunodeficiency Virus (HIV) and Hepatitis B."”
Unavailability of blood bank in most hospitals in
the rural settings makes prompt transfusion
impossible when needed thus contributing to poor
outcome. In many centres where blood bank is
available, poor supply of electricity affects proper
functioning of the blood bank. Poor or non-
existence of referral system also affects prompt
referral of patients to other facilities. Invariably,
most rural healthcare centres do not have adequate
facilities to handle postpartum haemorrhage.
Consequent upon the fact that PPH may be fatal or
result in serious adverse medical problems, any
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method which will help to reduce postpartum
blood loss will be of great importance.

Misoprostol is a synthetic analogue of
prostaglandin E1. It is heat stable and effective
uterotonic agent which can be used for the treat-
ment of uterine atony. Unlike other uterotonic
agents, it is relatively inexpensive (<1 Dollar), can
be taken orally, introduced vaginally, rectally or
sublingually, does not need refrigeration, and has a
long shelf-life.” Its advantages in obstetrics and
gynaecology especially for prevention and
management of postpartum haemorrhage has
been demonstrated in some studies.”**

Several studies have examined the role of
misoprostol in preventing PPH and proven its
safety and efficacy.” Efficacy of misoprostol in
reducing postpartum blood loss thus preventing
PPH has been demonstrated in some reports in
Afghanistan, Indonesia, Nepal, Tanzania, Ethiopia
and Nigeria.”*”

A recent meta-analysis provided evidence to
support recommendation for prophylactic use of
misoprostol in preventing primary postpartum
haemorrhage.” In a community where there is
availability and use of misoprostol after childbirth,
there is usually a reduced frequency of excessive
bleeding and the need for emergency referral
following postpartum haemorrhage as compared
with data from a control area where misoprostol
was not available.”

Misoprostol is not without some documented
side effects. When used in appropriate dosage for
prevention of postpartum blood loss, these side
effects are tolerable and ranges from nausea and
vomiting to shivering, high grade pyrexia,
bronchospasm, cramping pains and diarrhoea.
These side effects are related to dose and route of
administration.”**Its side effects on the new born
are insignificant as misoprostol appear in negli-
gible quantity in colostrum following maternal
exposure.” Since most women in resource poor
economic settings are anaemic in pregnancy, little
amount of blood loss may have severe conse-
quences including maternal death. Thus, this
study, seek to examine whether prophylactic use of
misoprostol with Active Management of Third

Stage of Labour will be a strong tool in the hands of
obstetricians and midwives in reducing maternal
morbidity and mortality resulting from postpartum
blood loss. If effective, this would also reduce the
problems associated with the need for transfusion
of blood and blood products in management of
severe haemorrhage.

Methods

This was a prospective comparative study
conducted in the Department of Obstetrics and
Gynaecology of one secondary hospital in
Nasarawa state and one tertiary hospital in Abuja,
Nigeria. The study was over a period of six months,
May to October 2018. Approval for the study was
obtained from the institutions Ethics Committee
and written informed consent was obtained from
the parturient. A minimum sample size of 264
participants was estimated for the study. However,
a sample size used for the study was 320. The
criteria for inclusion in the study were parturient in
active phase of labour with anticipated sponta-
neous vaginal delivery, term pregnancy and single-
ton pregnancy in cephalic presentation. Patients
who met the inclusion criteria were recruited
consecutively as they presented for admission in
the labour ward. Information obtained included
patient's age, marital status, educational level,
occupation, booking status, parity, gestational age
and intrapartum haemo-globin level.

Randomisation

A random sequence of numbers was computer
generated using a sample size of 320. Sequentially
numbered packs containing three white tablets of
misoprostol (manufactured by Piramal Healthcare
UK Limited, Morpeth Whalton Road, Northumber-
land NE61 3YA, United Kingdom) or a placebo,
were prepared using the random numbers to
determine their content. One hundred and fifty-
five packs contained 600 microgram of misoprostol
each while another 165 packs contained the
placebo. The drug and placebo were prepared in
batches by a pharmacist who was not involved in
the study and was stored in the labour ward
cupboard. All were designated with the random
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numbers. Both groups received Active Manage-
ment of Third Stage of Labour by a midwife or
medical doctor that conducted the delivery, but
were not involved in the assessment of blood loss
or final analysis of the results. The designation of
the packs was only known to the pharmacist and
this was made known to the research team at the
time of final analysis. As patients were recruited,
they were given the drug from the pool of already
prepared packs.

Clinical Procedure

Once labour was confirmed, about two millilitres
of maternal peripheral blood was collected from all
consented pregnant women for haemoglobin
estimation. The sample was collected from the
forearm of each participant by venepuncture
technique into sterile EDTA container. The sample
bottle labelled with patient unique identification
number which included patient's study number
and hospital number.

Measurement of Blood Loss

To ensure accurate measurement of blood loss, a
combination of direct measurement and
gravimetric methods were used. Difference in
haemoglobin levels before and after delivery was
determined.

After the delivery of the baby and the
immediate clamping of the umbilical cord, two pre-
weighed under pads were spread underneath the
patient to optimize blood collection. 10IU of
oxytocin was then injected slowly intramuscularly,
as part of the routine active management of the
third stage of labour as practiced in the centres.
Thereafter, an assistant would open the assigned
packet and hand the enclosed tablets to the
accoucheur for insertion as far into the rectum as
the index finger could go immediately after
delivery of the placenta. The placenta was
delivered by controlled cord traction and if
episiotomy was given, it was repaired promptly.
After inserting the rectal tablets, the accoucheur
removed the outer pair of gloves and continued
with the cleaning of the parturient. Subsequently,
the tone of the uterus was assessed quarter hourly

until two hours postpartum by the researcher or the
labour ward registrar who had been trained for this
purpose, and an additional uterotonic was
administered if the uterus was adjudged to be
atonic.

The under pads measurement of blood loss was
taken by the researcher or the labour ward registrar
once bleeding had subsided, by weighing the pads
and subtracting the pre-weight. Subsequent blood
losses up till two hours postpartum were measured
by the application of perineal pads of known
weight to the perineum. These pads were then
weighed two hours postpartum, and the blood loss
estimated from the pads and linens weight gain as:
lg=~ 1ml. The patients' vital signs were also
recorded two hours postpartum and the occurrence
of specific side effects such as shivering, pyrexia or
vomiting noted. If the clinical condition remained
stable, the parturient was transferred to the
Postnatal Ward thereafter. However, in the event
that bleeding persisted, subsequent management
was in accordance with the laid down protocol for
the management of primary postpartum
haemorrhage.

In the Postnatal Ward, another venous blood
sample is collected 24 hours postpartum for
haemoglobin level check. This was compared with
the intrapartum measurement to determine the
change in haemoglobin level. Any need for blood
transfusion was then decided in line with the blood
transfusion policy of the department, withholding
blood transfusion if haemoglobin is=8g/dl or more
and patient is not symptomatic.

Data Collection

The study data collection sheet was used to obtain
information on socio-demographic characteristics,
the intrapartum and postpartum blood loss, direct
and gravimetric estimated blood loss.

Data Analysis

The result was collated and data analysed with the
aid of Statistical Package for Social Science (SPSS)
version 23. A p-value less than 0.05 at 95%
confidence interval was regarded as statistically
significant. Continuous data were described using
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means and standard deviation while categorical
variables were described using percentages. Chi
square test or Fisher's exact test where appropriate
was used to test the significant difference between
categorical variables while test of significance for
continuous variables were analysed using T-test.
Baseline analysis involved comparing of the
baseline characteristics between the two study
arms. Hypothesis testing was done to determine if
there is a significant difference in amount of
postpartum blood loss between patients who
received prophylactic misoprostol and the control

group.

Result

A total of 320 parturients were recruited and
participated in this study, but two of them were
excluded from statistical analysis due to
incomplete assessment of haemoglobin change.
Analysis was thus based on 318 parturients
(Misoprostol=153 or 48.1%; placebo=165 or
51.9%). The groups were similar regarding
important baseline characteristics such as age,
parity, occupation, level of education and
intrapartum haemoglobin as shown in Table 1. This
made it possible to attribute any differences

observed between the groups to the respective
treatments (misoprostol or placebo) administered.

As shown in Table 2, the intrapartum haemoglobin
in both study and control groups was 11.5 + 1.3.
The estimated blood loss in study group was 153 =
45.1 while that of control group was 230.6 + 76.9.
This difference was statistically significant with p-
value of <0.0001. The change in intrapartum
haemoglobin level in the study group was 0.5 = 0.2
while that of control group was 0.8 + 0.3. This was
statistically significant with P-value of <0.0001. As
shown in Table 3, in the study group, only 2.6% had
estimated blood loss = 250mls while that of control
group were 37%. This was statistically significant
(<0.0001).

The need for additional uterotonics was
16(9.7%) in control group and 6(3.9%) in study
group. The result showed a statistically significant
difference between the two groups (p<0.005). The
commonest side effect in the misoprostol group
was shivering in 24 (15.7%) as shown in Table 4.
However, there were no observed statistically
significant differences in the side effects in the two
groups except for shivering. Women who had
misoprostol had higher incidence of shivering than
the placebo group (15.7% vs 6.7%; p=0.028).

Table 1: Baseline Characteristics of Study (Misoprostol) and Control (Placebo) Groups

Variables Misoprostol
(n=153)
Maternal Age (years) 272 = 5.1
Maternal Age Group (years)
> 24 years [N (%)] 46 (30.1)
25 - 34 years [N (%)] 95 (62.1)
35 - 44 years [N (%)] 12 (7.8)
Gestational Age (weeks) 39.0 = 1.0
Baby's weight (kg) 32 +0.4
Educational Status
Primary [N (%)] 42 (27.5)
Secondary [N (%)] 46(30.1)
Tertiary N (%)] 65 (42.5)

Placebo Overall Test of significance
(n=165) (n=318) Test value; P
28.2 £50 28.0=x5.1 0.816'; 0.415*
46 (27.9) 92 (28.9)
101 (61.2) 196 (61.6)
18 (10.9) 30 (9.4) 0.932% 0.627*
39.0 = 1.1 39.0 = 1.1 0.276'; 0.783*
3204 32+04 0.059'; 0.953*
36 (21.8) 78 (24.5)
50 (30.3) 96 (30.2)
79 (47.9) 144 (45.3) 1.539% 0.0.463*
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Marital Status

Single [N (%)] 7 (4.6) 3(1.8) 10 (3.1)

Married N (%)] 144 (94.1) 159 (96.4) 303 (95.3)

Single ever married [N (%)] 2 (1.4) 3(1.8) 5(1.5) 0.290% 0.352*
Booking Status

Unbooked [N (%)] 46 (27.9) 38 (24.8) 84 (26.4)

Booked [N (%)] 119 (72.1) 115 (75.2) 234 (73.6) 0.378% 0.313*

t = Test; a = Chi-Square test; e = Fisher's exact test; * = Not statistically significant at P>0.05;

Table 2: Estimated Blood loss and Haemoglobin change in Women that received Misoprostol
(Study group) and those that received Placebo (Control group)

Variables Misoprostol Placebo Overall  Test of significance

(n=153) (n=165) (n=318) Test value; P
Intrapartum Hb (Mean + SD) 115 1.3 115 1.3 11.5 1.3 0.402t ; 0.688*
Postpartum Hb (Mean = SD) 109 = 1.4 106 = 1.3 10.8 = 1.5 1.806t ; 0.070*
HB difference (Mean = SD) 05 £0.2 0.8 £0.3 0.7 =03 9.123t; <0.0001**

Estimated Blood Loss (Mean = SD) 153 = 45.1 230.6 =+ 76.9 193.5 = 79.1 9.945t; <0.0001**

t = tTest; * = Not statistically significant at P>0.05; ** = Statistically significant at P<0.0001

Table 3: Outcome variables of parturient randomized to rectal misoprostol and placebo

Variable Placebo Misoprostol  Odds ratio (95% CI) P
(n=165) N (%) (n=153) N (%)

Episiotomy

No 132 (80.0) 114 (74.5)

Yes 33 (20.0) 39 (25.5) 1.364 (0.808-2.318) 0.150*

Blood transfusion
No 163 (98.2) 152 (99.3)
Yes 2(1.2) 1(0.7) 0.536 (0.048- 5.974) 0.528*

Added Uterotonics (Oxytocin)
No 149 (90.3) 147 (96.1)
Yes 16 (9.7) 6(3.9) 0.155 (0.035- 0.703 0.005**

Estimated Blood loss
<250mls 104 (63.0) 149 (97.4)
= 250mls 61 (37.0) 4 (2.6) 0.046 (0.016-0.130) <0.00071**

* = Not statistically significant at P>0.05; ** = Statistically significant at P<0.01
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Table 4: Side effects on women that received misoprostol and those that received placebo

Placebo
(n=165) N (%)

Variable

No side effect 116 (70.3)
Abdominal Pain 19 (11.5)
Dizziness 12 (7.3)
Headache 2(1.2)
Nausea 4 (2.4)
Shivery 11 (6.7)
Fever 1 (0.6)

Misoprostol P-value
(n=153) N (%)

96 (62.7) 0.170*

15 (9.8) 0.493*

7 (4.6) 0.251*

1(0.7) 0.564*

9 (5.9) 0.166*

24 (15.7) 0.028**

1(0.7) -

*= Not statistically significant at P>0.05; ** = Statistically significant at P<0.05

Discussion

Recent systematic review concluded that ergome-
trine plus oxytocin, carbetocin, and misoprostol
plus oxytocin were more effective in preventing
primary postpartum haemorrhage than the current
standard oxytocin.*® Misoprostol plus oxytocin
combination evidence is less consistent which
could be as a result of different routes and doses
used in the studies.”

To the best of our knowledge, the possible role
of rectal misoprostol as an adjunct to oxytocin for
prevention of PPH in patients with no identifiable
risk factors has not been previously studied in our
locality.

This study showed that there was significant
difference between adjunctive rectal misoprostol
(600ug) plus active management of third stage of
labour compared to active management of third
stage of labour only, with respect to the mean
estimated blood loss following delivery of the baby
and change in intrapartum haemoglobin level. The
difference between intrapartum and postpartum
haemoglobin level was significantly higher in
control group (0.8 = 0.3g/dL) compared to the
study group (0.5 = 0.2g/dL) at t=9.123;
p<0.0001. Also, the estimated blood loss was
significantly higher among women in control
(230.6 = 76.9g/dL) than women in the study
group (153 = 45.1g/dL) and t=9.945; P<0.0001.
Both groups were the same in terms of having same

socio-demographic characteristics and no
identifiable risk for developing PPH. This finding is
similar to the study by Mirteimouri et al”’ which
showed that adjunctive misoprostol can decrease
postpartum hemorrhage and also can decrease
amount of blood loss compared to oxytocin.
Shrestha et al®® showed that misoprostol is as
effective as oxytocin in preventing PPH.

This finding is consistent with the results of
other studies done in Nigeria and around the
world. At Ile-Ife, Nigeria, Afolabi et al” established
that prophylactic administration of misoprostol in
the third stage of labour could significantly reduce
the incidence of primary PPH from 18% to 5%. The
study was a prospective randomised controlled
clinical trial in which 200 parturients at term who
had vaginal delivery were randomly assigned into
two groups: oral misoprostol and intramuscular
oxytocin, after the delivery of the baby and the
clamping of the umbilical cord. The study was
unlike this study in which misoprostol was
evaluated for use in augmentation of the routine
Active Management of Third Stage of Labour.

However, the findings of our study were
inconsistent with that of Hofmeyr et al” in a
hospital-based, decentralized, multi-centre,
randomized, placebo-controlled, double-blind
trial, in which 1103 women were enrolled in 4
hospitals in Ibadan Nigeria, Johannesburg South
Africa and Kampala Uganda. Participants received
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a sublingual dose of 400 microgram of misoprostol
or a placebo, in addition to standard Active
Management of the Third Stage of Labour, after
vaginal birth. The study found no benefit when 400
micrograms of sublingual misoprostol was used to
augment Active Management of Third Stage of
Labour; though the route of administration and
dose of the drug differs with this study.

One of the strengths of our study is the
employment of an objective method of blood loss
measurement (change in haemoglobin level), and
use of two methods of blood loss estimation (direct
and gravimetric methods) rather than visual
estimation as was done in many previous
misoprostol studies**** with the result that the
mean blood loss for each group could be more
accurately and reliably determined. Additionally,
the blinding (parturient blinded) design signifi-
cantly eliminates bias, as the occurrence of
shivering, abdominal cramp, nausea or vomiting
which are recognized as common side effects of
misoprostol occurred in both arms of the study
groups.

The estimated mean blood loss was higher
(230.6 = 76.9mL) in the control group than in the
study group (153 = 45.1mlL), the difference was
statistically significant (p<0.0001). The value in
the control group was higher than the 217 =
197mL reported by Gharoro and Enabudoso in
Benin using visual estimation.” This is not
unexpected, as visual estimation is known to be
associated with significant underestimation of
blood loss** whereas direct and gravimetric
methods used in our study has been shown to
possess a high level of accuracy relative to photo
spectrometry which is the gold standard for blood
loss estimation.*

Using similar methodology to this present
study for blood loss measurement in two hundred
low risk parturients in India, Gupta et al* reported
a mean intrapartum blood loss of 161.67 =
76.81mL in those that received misoprostol which
was higher than the 150.97 + 69.14mL recorded in
patients receiving oxytocin for active management
of the third stage of labour, but the difference was
not statistically significant. The difference in the

relationship that was observed between the study
and control arms in our study most probably due to
difference in the context. In our study both arms
received oxytocin as the standard for active
management of third stage, the study group
received in addition, 600ug misoprostol rectally.

One randomized-controlled trial was
identified in the literature evaluating the role of
adjunctive misoprostol in the prevention of post-
partum haemorrhage in patients with no known
risk factors. In that study, Mirteimouri et al”
randomized 400 parturients with no risk factors for
PPH to receive either rectal misoprostol (400pug) or
placebo after delivery. The study showed a
reduction in the need for additional uterotonics
among the misoprostol group. There was also a
significant reduction in the need for blood
transfusion or hysterectomy in the misoprostol
group, and their haematocrit drop was less.

Our study also showed a significant reduction
in the need for additional uterotonics among the
study group, there was rare need for blood
transfusion, and drop in haemoglobin level was less
in the study group compared to the control group.
Rectal misoprostol though has slow uptake but a
prolonged duration of action compared to oral and
sublingual misoprostol.” This makes it a suitable
route of administration in case of prevention of
PPH as it has fewer side effects and it would have
attained its peak level by the time uterine atony and
PPHwould be developing had it not been given.***

This study attested to the safety of misoprostol
when used prophylactically in prevention of
postpartum bleeding. Ninety-six (62.7%) of the
study group had no side effects of the drug
compared to 116 (70.3%) in the control group.
Fifteen (9.8%) of the study subjects had abdominal
pain, 24(15.7%) had shivering, 9(5.9%) had
nausea, 7(4.6%) had dizziness and only 1(0.7%)
had fever. Of all these side effects, only shivery
reached statistical significance (15.7% vs 6.7%; P=
0.028). These side effects were mainly self-
limiting.

This finding was consistent with that of Afolabi
etal, Derman et al, Sanghvi et al, that corroborated
the safety profile of misoprostol when used for
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prevention and management of postpartum
haemorrhage."**"* The studies similarly reported
the side effects of misoprostol to include nausea,
vomiting, diarrhoea, shivering and abdominal
cramps. These side effects were largely self-
limiting and dose dependent as was observed in
the present study:.

Conclusion

This study shows that prophylactic 600 microgram
rectal misoprostol given following active
management of third stage of labour further
reduces postpartum blood loss. There is therefore
reduced need for blood transfusion especially in
those with no identifiable risk for primary
postpartum haemorrhage. It also has good safety
profile and not associated with any major adverse
effects. Because of these advantages, misoprostol
should be considered for inclusion in the delivery
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