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Effect of sublingual misoprostol on severe postpartum
haemorrhage in a primary health centre in
Guinea-Bissau: randomised double blind clinical trial

Lars Hgj, Placido Cardoso, Birgitte Bruun Nielsen, Lone Hvidman, Jens Nielsen, Peter Aaby

Abstract

Objective To evaluate whether routine administration
of sublingual misoprostol 600 pg after delivery
reduces postpartum haemorrhage.

Design Randomised double blind placebo controlled
trial.

Setting Primary health centre in Bissau, Guinea-
Bissau, West Africa.

Participants 661 women undergoing vaginal delivery.
Intervention Misoprostol 600 ug or placebo
administered sublingually immediately after delivery.
Main outcome measures Postpartum haemorrhage,
defined as a loss of =500 ml and decrease in
haemoglobin concentration after delivery.

Results The incidence of postpartum haemorrhage
was not significantly different between the two groups,
the relative risk being 0.89 (95% confidence interval
0.76 to 1.04) in the misoprostol group compared with
the placebo group. Mean blood loss was 10.5%
(=0.5% to 20.4%) lower in the misoprostol group
than in the control group. Severe postpartum
haemorrhage of >1000 ml or >1500 ml occurred in
17% (56) and 8% (25) in the placebo group and 11%
(37) and 2% (7) in the misoprostol group. Significantly
fewer women in the misoprostol group experienced a
loss of 21000 ml (0.66, 0.45 to 0.98) or > 1500 ml
(0.28,0.12 to 0.64). The decrease in haemoglobin
concentration tended to be less in the misoprostol
group, the mean difference between the two groups
being 0.16 mmol/1 (- 0.01 mmol/1 to 0.32 mmol/1).
Conclusion Sublingual misoprostol reduces the
frequency of severe postpartum haemorrhage.

Introduction

In low income countries many pregnant women are
anaemic." Maternal mortality is four times higher in
severely anaemic women than in those who are not
anaemic.” In Guinea-Bissau, West Africa, 31% of preg-
nant women are anaemic’ and the maternal mortality
is more than 8 per 1000 live births, postpartum haem-
orrhage being the most common cause of death.' The
primary cause of postpartum haemorrhage is uterine
atony, which accounts for 70% of cases.’

Several drugs reduce postpartum haemorrhage by
causing the uterus to contract. Ergot derivatives have
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been used for decades, although oxytocin is the drug of
choice in some centres. Several prostaglandins are
used as second or third line agents. These drugs, how-
ever, must be refrigerated to remain effective.
Moreover, most uterotonics must be administered by
injection, which requires sterile equipment and
training in safe administration, prerequisites unavail-
able for most women delivering in low income
countries.

Misoprostol, a prostaglandin E1 analogue, is heat
stable and can be administered orally, rectally, or
sublingually. A multicentre study sponsored by the
World Health Organization found that misoprostol
was less effective for prophylaxis than intravenous or
intramuscular injections of oxytocin but did not inves-
tigate the possible benefit of misoprostol to the large
number of women who give birth outside a health
facility with electricity.” Community based distribution
of misoprostol in Indonesia reduced the perceived fre-
quency of excessive bleeding and the need for
emergency referral for postpartum haemorrhage
compared with data from a control area where
misoprostol was not available.”

To date all randomised studies of prophylactic
misoprostol have used oral and rectal administration,
though a recent pharmacokinetic study showed that
sublingual administration secures the highest peak
concentration and the best bioavailability.* A recent
pilot study found that sublingual misoprostol and
intravenous syntometrine have comparable effects on
blood loss in the third stage of labour.” None of the
above clinical studies, however, was sufficiently blinded.
We tested whether routine administration of sublin-
gual misoprostol could reduce the incidence of
postpartum haemorrhage in a resource poor, primary
healthcare setting in Guinea-Bissau, West Africa, when
assessed in an adequately blinded manner.

Methods

Setting and participants
In Bissau, the capital of Guinea-Bissau, most women
give birth at the national hospital—the Hospital
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National de Simao Mendes (HNSM). A growing
number, however, give birth at local health centres
such as the Centro de Saide de Bandim, where four
midwives attend about 500 deliveries a year. Midwives
may seek support from a general physician, not trained
in obstetrics. If complications occur, women are trans-
ferred immediately to the national hospital, though
this is often delayed because of lack of transport. Public
electricity is not usually available and the generator at
the health centre works less than half of the nights
because of lack of diesel or spare parts. There is no
running water at the centre. The local health centre is
supplied with essential drugs, but they are often out of
stock and relatives are often sent to the nearest
pharmacy to buy drugs as necessary.

Treatment protocol and consent
In the first month of the trial, an expatriate midwife
with experience in research was posted to the health
centre. All four local (auxiliary) midwives and the phy-
sician were informed about the project, and all staff
members were trained during a two week period. The
midwives were taught how to apply controlled cord
traction and how to cut and clamp the cord at delivery.
Though we attempted to improve all routines at the
maternity centre, the only intervention studied was the
impact of misoprostol on postpartum haemorrhage.

All women who gave birth at the local centre from
March 2003 to August 2004 were asked to take part in
the study. When the women arrived at the health cen-
tre, the midwife in charge explained the purpose of the
study to the women. As most women of child bearing
age are illiterate we obtained verbal consent. All the
women were given the same clinical care. Before the
delivery the midwife let the women choose an
envelope containing three tablets of either misoprostol
or placebo, and these were administered sublingually
as soon as the baby had been delivered. Most women
received the tablets within two minutes of delivery.

In cases of severe postpartum haemorrhage, local
guidelines for treatment were followed; oxytocin was
freely available to the midwives during the trial.

Randomisation and masking

Misoprostol and placebo tablets of identical form, size,
colour, and packing were produced by U-liang
Pharmaceutical, Taipei, Taiwan. Seven hundred opaque
envelopes were consecutively numbered and filled with
either three tablets of placebo or three tablets of miso-
prostol 200 pg, distributed randomly by using a list of
random numbers.

Measurement of blood loss

After delivery of the baby and drainage of the amniotic
fluid, a clean plastic lined absorbent drape was placed
under the woman’s buttocks to collect all the blood lost.
The drape was changed as many times as needed. The
woman stayed on the drape or was asked to wear a pad
over the next 60 minutes. In the case of severe haemor-
rhage, midwives were instructed to follow the usual
guidelines for management of postpartum haemor-
rhage, and the supplemental treatment was registered.
All drapes and pads were weighed on an electronic
scale and the known dry weight of the linen was
subtracted. As 1 ml of blood weighs close to 1 g, the
balance in grams was assumed to be the total blood
loss in ml.
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Fig 1 Distribution of postpartum blood loss in women according to
treatment

Haemoglobin concentration was measured by
finger prick before and 24 hours after delivery. If the
woman left the local centre within 20 hours of delivery,
she was visited at home to have her haemoglobin con-
centration measured.

Outcome measures

The primary outcome measure was postpartum haem-
orrhage, defined as a blood loss of >500 ml. We
analysed the blood loss, the incidence of different
thresholds of blood loss, change in haemoglobin con-
centration between admission and discharge, and the
incidence of a 10% decrease in haemoglobin
concentration between admission and discharge.

The midwives documented potential side effects by
interviewing the women about nausea, diarrhoea, and
vomiting one hour after delivery. The midwife in
charge measured rectal temperature and recorded any
shivering.

Power calculation and analysis

The average blood loss in the third stage of labour is
250-350 ml, and 12% of women will loose >500 ml."
Use of uterotonics should reduce this proportion to
5%." We calculated that we needed 300 women in each
group to have a power of 80% (1 — ) with a risk of type
2 error (a) of 5%.

We entered data on to dBase V and used Stata ver-
sion 9.0 for Windows for statistical analysis. Trans-
formed blood loss (fig 1) and decrease in haemoglobin
concentration approximated normal distributions (fig
2), so we analysed log (blood loss) and decrease in hae-
moglobin using linear regression. We used Pearson’s y*
test to compare categorical variables and risks ratios to
express relative risks.
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Fig 2 Distribution of decrease in haemoglobin concentration after
delivery in women according to treatment

Results

Randomisation and progress through trial

A total of 661 women were enrolled in the study, 330 in
the misoprostol group and 331 in the placebo group.
All eligible women were included and received the
randomised drug; there was no loss to follow-up and
no one discontinued the intervention. Hence, all
enrolled women were included in the analysis (see
bmj.com).

Baseline characteristics

Few women in Bissau possess a reliable birth
certificate; the median reported age of enrolled
women was 23 years (interquartile range 19-27 years).
The median weight was 61 kg (interquartile range
57-69 kg). There were no significant differences
between the two groups with respect to duration of the
third stage of labour, weight, or Apgar score.

Outcome measures
Of the 661 women, 150 (45%) in the misoprostol
group and 170 (51%) in the control group had

postpartum haemorrhage of >500 ml, the relative risk
being 0.89 (0.76 to 1.04). The mean blood loss was
10.5% (=0.5% to 20.4%) lower in the misoprostol
group than in the placebo group (table 1). Significantly
fewer women in the misoprostol group (11%) suffered
from severe postpartum haemorrhage, with a blood
loss of >1000 ml (11% v 17%; 0.66, 0.45 to 0.98). For a
blood loss of > 1500 ml, the relative risk between the
misoprostol group (2%) and the control group (8%)
was 0.28 (0.12 to 0.64).

Differences in haemoglobin concentrations at
admission and one day postpartum varied consider-
ably (table 1); the haemoglobin concentration
increased in 33% (218/661) of the women. The mean
decrease in haemoglobin concentration was 0.16
mmol/1 (- 0.01 mmol/1 to 0.32 mmol/l) lower in the
misoprostol group than in the placebo group (table 1).
The proportion of women with a reduction of more
than 10% of the admission value did not differ between
the two groups.

Side effects

Significantly more women in the misoprostol group
experienced shivering and pyrexia (table 2). There
were few complaints about nausea, and few in either
group had vomiting or diarrhoea. One woman in the
misoprostol group died. She was a 19 year old
primigravida who gave birth to a 2630 g boy and had
postpartum haemorrhage of 1417 ml. Apparently this
was under control, but she suddenly died 90 minutes
after delivery. The verbal autopsy audit reached no
definitive conclusion as to the cause of death.

Discussion

Sublingual misoprostol is effective in reducing the
incidence of severe postpartum haemorrhage. Though
we expected 12% of the women in the control group to
have a blood loss of >500 ml," our measurement
technique showed that as many as 51% of the women
in the control group had a loss of =500 ml. We there-
fore redefined severe postpartum haemorrhage as a
loss of 21000 ml or > 1500 ml. These levels of bleed-
ing affected 17% and 8% of the women in the control
group—that is, proportions exceeding those estimated
in our power calculations. Hence, the present
randomised double blinded study showed that routine
misoprostol had a clear protective effect on severe
postpartum haemorrhage in excess of 1000 ml. Also,
the reduction in haemoglobin concentrations after
delivery was less in the women in the misoprostol

group.

Table 1 Blood loss and change in haemoglobin concentration in women according to treatment group. Means are shown with 95%

confidence intervals in brackets

Relative risk or mean difference

Misoprostol (n=330) Control (n=331) (95% CI)
No (%) with blood loss =500 ml 150 (45) 170 (51) 0.89 (0.76 to 1.04)
Mean measured blood loss (ml)* 443 (408 to 481) 496 (456 to 538) 10.5 (-0.51t020.4)t
No (%) with blood loss >1000 ml 37 (1) 56 (17) 0.66 (0.45t0 0.98)
No (%) with blood loss >1500 ml 7(2) 25 (8) 0.28 (0.12 to 0.64)
Mean decrease in Hb concentration (mmol/l) 0.29 (0.17 to 0.41) 0.45 (0.33t00.57) 0.16 (-0.011t00.32)t
No (%) with 10% fall in Hb concentration 105 (32) 115 (35) 0.92 (0.74t0 1.14)

HB=haemoglobin.
*Log transformed.
tMean difference.
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Table 2 Side effects after delivery in women who received
misoprostol to treat postpartum haemorrhage. Figures are
numbers (percentages) of women

Misoprostol Control
(n=330) (n=331) Relative risk (95% ClI)
Shivering 189 (57) 78 (24) 2.43 (1.96 t0 3.01)
Fever (>38.0°C) 78 (24) 1 (3) 7.09 (3.84t013.1)
Nausea 2 (1) 4 (1) 0.50 (0.09t02.72)
Vomiting 10 (3) 4 (1) 2.51 (0.79t07.91)
Diarrhoea 10 (3) 4 (1) 2.50 (0.79t07.89)

Comparison with other studies
As in other studies, we found a significant increase in
shivering and pyrexia in the misoprostol group.”'' "
According to the midwives, however, these side effects
were transient and of little disadvantage to the women.
Four randomised controlled trials tested oral and
rectal misoprostol against placebo and found no
significant reduction in the number of women experi-
encing postpartum haemorrhage, if the threshold was
500 ml" " The explanation for this finding might be
found in the study done by Tang et al, which compared
the pharmacokinetics of three routes of administra-
tion: sublingual, oral, and vaginal.® The time to peak
concentration was shortest in the sublingual route, at
26.0 minutes (SD 11.5 minutes). As bleeding in an
uncomplicated third stage of labour normally ceases
within 10 minutes, we would not expect to see any
effect of misoprostol on “normal” bleeding. Continu-
ous bleeding for more than 15-25 minutes, however,
should be reduced by its uterotonic properties.

Strengths of study
Most studies on misoprostol as a uterotonic agent in
postpartum haemorrhage have been insufficiently
blinded because the company that owns the patent has
been unwilling to cooperate in studies of obstetric use
of misoprostol by manufacturing a placebo. However,
the rights have now been sold and we were able to
obtain the active and the placebo tablets manufactured
and packed so that they were completely identical.
Estimation of blood loss is known to be difficult
and inaccurate. In several of the previous studies, the
birth attendant estimated blood loss, a method known
to underestimate the quantity by about 30%." We tried
to estimate blood loss more precisely, though we could
have overestimated it because of the addition of amni-
otic fluid or underestimated it because of loss of blood
outside the drapes. As these errors are likely to be dis-
tributed equally between the two study groups they are
unlikely to have introduced any systematic bias that
could have affected the significance of our results.

Conclusion

In rural Guinea-Bissau, 75% of women give birth at
home,"” and worldwide only about 50% of women give
birth in health facilities. Therefore, strategies must be
identified to increase the safety of deliveries attended
by unskilled birth attendants. According to the study
from Indonesia,” it might be safe and useful to give
misoprostol to women during antenatal care and to
teach midwives to use the drug safely. Our randomised
trial suggests that misoprostol would play an important
part in such a strategy to reduce complications of
delivery and maternal mortality.

What is already known on this topic

Conventional uterotonics require refrigeration
and equipment for injection and are therefore
inappropriate for the control of postpartum
haemorrhage in poor areas with little
infrastructure

Though misoprostol tablets do not require
refrigeration, oral misoprostol 600 pg is less
effective than conventional uterotonics in reducing
postpartum haemorrhage of >1000 ml

What this study adds

Sublingual misoprostol 600 ug reduces the
incidence of severe haemorrhage (= 1000 ml)

Misoprostol tablets may reduce the morbidity and
mortality associated with postpartum
haemorrhage in the developing world

More studies on the use of misoprostol outside
developed health facilities are warranted. If the drug is
found to be consistently beneficial and safe, sublingual
misoprostol should be offered to labouring women at
the start of the third stage of labour if injectable utero-
tonics are not available. The mothers should be
informed that shivering and mild fever can be
expected.
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Cluster randomised trial of intermittent preventive
treatment for malaria in infants in area of high, seasonal

transmission in Ghana
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Fred Binka, Brian Greenwood

Abstract

Objective To evaluate the effects of intermittent
preventive treatment for malaria in infants (IPTi) with
sulfadoxine-pyrimethamine in an area of intense,
seasonal transmission.

Design Cluster randomised placebo controlled trial,
with 96 clusters allocated randomly to
sulfadoxine-pyrimethamine or placebo in blocks of
eight.

Interventions Children received
sulfadoxine-pyrimethamine or placebo and one
month of iron supplementation when they received
DPT-2, DPT-3, or measles vaccinations and at 12
months of age.

Main outcome measures Incidence of malaria and of
anaemia determined through passive case detection.
Results 89% (1103/1242) of children in the placebo
group and 88% (1088/1243) in the IPTi group
completed follow-up to 24 months of age. The
protective efficacy of IPTi against all episodes of
malaria was 24.8% (95% confidence interval 14.3% to
34.0%) up to 15 months of age. IPTi had no
protective effect against malaria between 16 and 24
months of age (protective efficacy -4.9%, —21.3% to
9.3%). The incidence of high parasite density malaria
(=5000 parasites/ul) was higher in the IPTi group
than in the placebo group between 16 and 24 months
of age (protective efficacy —19.5%, —39.8% to
—2.2%). IPTi reduced hospital admissions with
anaemia by 35.1% (10.5% to 52.9%) up to 15 months
of age. IPTi had no significant effect on anaemia
between 16 and 24 months of age (protective efficacy
—6.4%, —76.8% to 35.9%). The relative risk of death
up to 15 months of age in the IPTi group was 1.26
(95% confidence interval 0.81 to 1.96; P=0.31), and
from 16 to 24 months it was 1.28 (0.77 to 2.14;
P=0.35).

Conclusions Intermittent preventive treatment for
malaria with sulfadoxine-pyrimethamine can reduce
malaria and anaemia in infants even in seasonal, high
transmission areas, but concern exists about possible
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rebound in the incidence of malaria in the second
year of life.

Introduction

Malaria remains the leading cause of morbidity and
mortality in young children in impoverished commu-
nities in Africa. It is estimated that 515 (range 300-600)
million clinical attacks of falciparum malaria occurred
globally in 2002 and that 70% of these cases occurred
in Africa)’ Malaria is one of the major causes of
anaemia in children in sub-Saharan Africa, accounting
for an estimated 18% of the disability adjusted life
years lost because of anaemia.” The number of deaths
attributable to malaria associated anaemia is estimated
at 190000 to 974000 a year’ In high intensity
transmission areas, the highest burden of malaria and
malaria associated anaemia is in infants."

Control of malaria and anaemia depends largely
on passive case detection and appropriate treatment.
However, many children who have malaria parasitae-
mia, anaemia, or both remain asyrnptomatic,5 and
chronic asymptomatic parasitaemia increases the risk
of severe anaemia.” Chemoprophylaxis during the first
year of life significantly reduced the incidence of
malaria and anaemia in a study in Tanzania.” The risk
of malaria and anaemia increased in the second year of
life after chemoprophylaxis had been stopped,
however, suggesting that complete protection against
malaria infection during infancy had impaired
naturally acquired immunity against the infection. Two
recent studies in Tanzania, done in areas with perennial
transmission of malaria, showed that administration of
a full therapeutic course of an antimalarial at set times
during infancy, regardless of whether or not the infant
was parasitaemic (intermittent preventive treatment in
infants (IPTi)), substantially reduced the incidence of
malaria and anaemia.”* The antimalarial was given in

l+ A figure and three tables are on bmj.com
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