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Objective: To assess the effectiveness and safety of the administration of misoprostol. an orally active 
prostaglandin. in addition to routine uterotonic therapy as part of the active management of the third stage of 
labor. Methods: The present study was a hospital-based. decentralized. multi-center. randomized. placebo­
controlled, double-blind trial. We enrolled 1103 women (out of a target sample size of 1180) at 4 hospitals in 
South Africa, Uganda. and Nigeria. Participants received a sublingual dose of 400 J.Jg of misoprostol or a 
placebo. in addition to standard active management of the third stage oflabor. after vaginal birth. Results: The 
baseline characteristics of the participants were comparable. The difference in the primary olltcome of blood 
loss of 500 mL or more within 1 hour of randomization was not significant between the 2 groups (misoprostol 
22/546 [4.0%J versus placebo 35/553 [6.3%J: relative risk. 0.64: 95% confidence interval. 0.38-1.07). Shivering 
and pyrexia occurred more frequently in the misoprostol group. No maternal deaths occurred. Conclusion: The 
present study did not confirm a beneficial effect of administering 400 J.Jg of misoprostol. in addition to routine 
uterotonic therapy, during the third stage of labor. but was consistent with other trials showing a cumulative 
modest benefit. Where routine uterotonics are available for prophylactic use. any potential benefit ofmisoprostol 
might not outweigh the likelihood of adverse effects. Trial registered on clinical trials.gov: Ncr 00124540. 
© 201 (j International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved. 

1. Introduction 

Postpartum hemorrhage (PPH) is the main cause of maternal 
mortality in many low-income countries. causing an estimated 
125000 deaths per year [1]. In a community-based study in Senegal. 
estimates of maternal mortality in 3 regions ranged from 436 to 852 per 
100000 live births [2]. Two-thirds of the deaths were directly due to 
obstetric causes. with the most common being hemorrhage [2]. In the 
UK, the risk of maternal death from hemorrhage is approximately 1 in 
100 000 births [3]. The potential to save mothers' lives with medical 
intetventions for hemorrhage is. thus. considerable. 

There is evidence that a policy of active management of the third 
stage of labor [4] and 1 component of active management-namely. the 
routine administration of uterotonic drugs such as oxytocin [5]. 
ergometrine [6J. or both [7]-are effective in reducing the risk ofPPH. 

< Corresponding author. rrere Maternity Hospital. Private Bag X9047. East London 
5201. South Africa. Tel.: + 27832809402: fax: + 27866929822. 
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Systematic review has shown that coupling ergometrine treat­
ment with oxytocin treatment in the active management of the 
third stage increases effectiveness. but with considerable adverse 
effects [7J. There is a sound biologic basis for expecting that miso­
prostol might similarly augment the effectiveness of injectable 
uterotonics. Misoprostol is a methyl ester (a synthetic analog) of 
the natural prostaglandin El. It is marketed and registered for use 
in the prevention and treatment of peptic ulcer disease caused by 
prostaglandin synthetase inhibitors. It is a thermostable drug. can 
be administered with ease. and is relatively inexpensive. 

Oral. sublingual, and rectal misoprostol treatments have been u$ed 
for routine management of the third stage of labor. Several small trials 
have produced conflicting results. The main adverse effects. which 
are dose-dependent. are shivering and pyrexia [8J. In a large WHO 
collaborative trial of misoprostol in management of the third stage of 
labor [9J. blood loss of more than 1000 mL and the use of additional 
oxytocics (the primary outcomes in the trial) occurred more frequently 
with misoprostol than with 10 units of oxytocin. indicating that oxy­
tocin should remain the drug of choice for routine PPH prophylaxis. 

0020-7292/$ - see front matter © 2010 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved. 
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Blood transfusion was used less frequently in the misoprostol group, 
although this might have been a chance occurrence. Alternatively. there 
might be a synergistic pharmacologic effect between misoprostol and 
conventional uterotonics, which were given to most women with higher 
levels of blood loss. Indeed, many women in the misoprostol group 
received both misoprostol and conventional uterotonics, whereas those 
in the oxytocin group received only conventional oxytocics. 

A pharmacokinetic study linked to the WHO trial showed a longer 
time to peak serum levels of misoprostol (20-30 minutes) compared 
with oxytocin (3 minutes) 1101. This difference might account for 
the higher levels of earlier postpartum blood loss observed with 
misoprostol [101. Physiologic studies have also shown a more rapid 
onset of uterine contractions after syntometrine than after misoprostol 
administration following birth [111. These findings do not exclude the 
possibility that misoprostol might have a beneficial effect on more 
persistent bleeding. 

On the basis of a systematic review of pharmacokinetic, physio­
logic, and clinical studies of misoprostol. the sublingual route of 
administration shows the greatest promise (rapid onset, highest peak, 
and long duration) [12]. A systematic review of data from randomized 
clinical trials using direct and adjusted indirect comparisons found 
no evidence that 600 ~ of misoprostol has a greater effect than 400 ).Ig 
1131. For this reason, a sublingual dose of 400 ~ of misoprostol was 
chosen in the present study. 

Misoprostol has been recommended for the prevention of PPH 
when other methods are not available 114,151. The aim of the present 
trial was to assess the safety of misoprostol and to determine whether 
sublingual administration of a 400-~ dose could augment the 
effectiveness of current routine active management of the third 
stage of labor in reducing postpartum blood loss. 

2. Materials and methods 

The present hospital-based. multicenter, randomized, placebo­
controlled, double-blind trial was a collaboration among the Effective 
Care Research Unit (East London. South Africa), Gynuity Heath Projects 
(New York. USA), and 4 hospital services: Dora Nginza Hospital and 
Rob Ferreira Hospital in South Africa: Mulago Hospital in Uganda; and 
University College Hospital in Nigeria. The trial was conducted from 
March 6. 2006. to August 13, 2007. The 4 hospitals received local ethics 
approval before recnlitment began. The trial is reported according to the 
CONSORT statement [16]. 

Women without significant obstetric complications who expected to 
give birth vaginally were invited to participate and were provided with 
information about the trial during prenatal care or on admission for 
delivery. Eligible consenting women were asked to sign or thumbprint 
a written informed consent if they agreed to participate. All of the 
participating women received routine prevention and, if needed. 
treatment for PPH, and good clinical practice procedures were followed. 
The following women were excluded from the study: those who 
delivered via cesarean or had an assisted vaginal birth; those in whom 
sublingual administration of misoprostol was not possible; those in 
whom the pregnancy was not viable according to local gestational 
viability age limits; those who declined. or were too ill or distressed, 
to give consent; and those not entitled to give informed consent, 
such as minors. 

In all centers. study drug pack dispensers were placed in a central 
location on a research trolley close to the delivery beds. When a 
participant enrolled. the researcher took the next study drug pack 
from the dispenser and immediately wrote the woman's name both 
on the pack and in the participant number list. which was kept 
separate from the case record forms. Enrollment took place when 
the pack was removed from the pack dispenser. The pack could not be 
used for another woman or returned to the dispenser. The random 
allocation sequence was generated by using computer-generated 
random numbers and was stratified by country in blocks of 6-S. The 

trial medication was provided. and the study drug packs were prepared. 
by Gynuity Health Projects. The packs were identical in shape. Color. 
weight. and feel. and contained either 2 tablets of 200 ~tg of misoprostol 
(HRA Pharma, Paris. France) or 2 matching placebo tablets. Women 
who enrolled in the trial received 400 ~tg of misoprostol or placebo 
immediately after delivery. in addition to standard active management 
of the third stage of labor. as currently practiced in the collaborating 
centers (parenteral oxytocin in Uganda and South Africa. and oxytocin 
or ergometrine in Nigeria). 

The study followed the blood loss measurement method described 
in the WHO trial of misoprostol for the prevention of PPH [91. Blood 
collection was started as soon as possible after delivery. A fresh, non­
absorbent sheet was placed under the butt,ocks of the woman. A low­
profile, plastic "fracture" bedpan was positioned below the woman's 
perineum in a position to collect all subsequent blood loss. for a period of 
1 hour. measured by a standard clock. The blood collected in the bedpan 
and any spilled blood. which was collected from the non-absorbent 
sheet and any blood-soaked small gauze swabs. were transferred to a 
measuring jar and the volume was measured. Alternatively, the blood 
was collected into a plastic sheet placed below the woman immediately 
after delivery. If excessive bleeding had not stopped at the end of the 
measured 1-hour collection, the collection was restarted and additional 
blood loss was measured until the bleeding had subsided. Attempts 
were made to minimize blood loss on the drapes and on the gowns of 
the attendant during delivery. In addition. the placental interstices also 
contain maternal blood (approximately 9% of the placental weight). 
Because overestimations (amniotic fluid) and underestimations (blood 
loss) were likely to be distributed equally between the 2 study groups, 
and most would have occurred before the onset of measurement the 
data were not corrected. Because longer-term blood loss measurement 
is more difficult to standardize. the outcome was based on blood 
measured in the first hour after delivery. 

TIle baseline characteristics of the women were recorded to assess 
whether the study groups were comparable at trial entry. Adverse effects 
were recorded by the researcher as they were observed or reported in 
response to direct questioning. The primalY outcome was the incidence of 
500 mL or more of measured blood loss within 1 hour after the trial 
medication was administered. Secondary outcomes were the mean 
measured blood loss 1 hour after the trial medication was administered. a 
measured blood loss of 1 000 mL or more, adverse effects such as shivering 
(mild and moderate/severe) and pyrexia. manual removal of the placenta. 
laparotomy, hysterectomy. and maternal morbidity and mortality. 

In 2 WHO trials [S,9}. the incidence of a measured blood loss of 
500 mL or more in the injectable oxytocic group was 13.S%. To show a 
reduction to 8.5% with 95% certainty and SO% power would require 
1180 women (Epi Info software. Centers for Disease Control and 
Prevention, US Department of Health and Human Services). Data were 
analyzed and reported on an intention-to-treat basis. and comparisons 
were made between sublingual misoprostol and placebo. The analysis 
plan was finalized before recruitment started. 

Data were collected prospectively by researchers at the local 
collaborating centers, and data checking and entry of the completed 
data collection forms and initial analyses were undertaken at each 
local center. This decentralized data management contributed to the 
capacity-building objective ofthe study. Data were collected on paper 
forms. transferred to Excel (Microsoft, Washington. USA). checked 
for accuracy. and analyzed using Epi Info software. except for the 
mean differences. which were analyzed by RevMan version 5.0 
(Nordic Cochrane Centre. The Cochrane Collaboration, Copenhagen. 
Denmark). Duplicate copies of the original data collection forms 
were sent to the coordinating center for quality-control purposes. 
Quality control by the coordinating center included checking Excel 
spreadsheets and finalizing all queries before the randomization 
code was provided by Gynuity Health Projects. Serious adverse events 
were reported by the local investigators to the trial coordinator 
within 24 hours of the event. 
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Because of the decentralized model used. the data from the 
participating centers were combined by meta-analysis using RevMan 
version 5.0. This enabled an exploration of any discrepancies among 
the results from different sites. and the use of a random effects model 
in the event of heterogeneity resulting from differences among the 
study sites. In the absence of heterogeneity. the results were combined 
by using a fixed-effects model. 

3. Results 

The present hospital-based. decentralized, multicenter, randomized. 
placebo-controlled, double blind study aimed to enroll 1180 women. 
Not all sites were able to achieve their allocated number, and a total of 
1103 women had been enrolled at the close of the trial (Fig.! ). Women 
were randomized to receive either 400 pg of misoprostol subiingually 
(547 women) or placebo (556 women), in addition to routine injectable 
uterotonics. immediately after delivery as part of active management 
of the third stage of labor. The denominators in Tables 1 and 2 indicate 
the numbers of women for whom data were available. Data for the 
primary outcome were not available for 4 of the 1103 women. The 
2 groups were similar in terms of baseline characteristics, except for 
a 2.8-year difference in mean age (Table 1). 

There was no significant difference in the primary outcome, defined 
as blood loss of 500 mL or more within 1 hour of administration 
of the trial medication (relative risk [RR], 0.64; 95% confidence 
interval [CI], 0.38-1.07), which occurred in 22/546 (4.03%) women 
allocated to misoprostol and in 35/553 (6.33%) women allocated to 

Table 1 
Baseline ddta uf participanrs." 

Misoprostol Placebo 

n 

Age. y 547 25 =5.6 556 28=6.0 
Primiparous 543 145 (26.70) 553 146 (26.40) 
Labor induced with misoproslol 476 24 (5.04) 479 24 (5.01) 
Placenta delivered before trial 544 127 (23.34) 554 123 (22.20) 

tablets taken 

, Values are given as mean ± SD or number (percentage). 

placebo. There was no significant heterogeneity observed among the 
trial sites (12 = 0%). 

There was no significant difference in mean blood loss occurring 
within 1 hour of taking the tablets (weighted mean difference, -9.58; 
95% Cl. -22.3 to 3.14), or in the incidence of blood loss of 1000 mL or 
more (RR, 3.70; 95% CI, 0.61-22.4). 

Shivering occurred in 142/544 women and 67/556 women in 
the misoprostol and the placebo groups. respectively (average RR 
[random effects model]. 2.14; 95% CI, 1.24-3.70); however, there was 
significant heterogeneity among the sites (12 = 58%), and thus it is 
possible that shivering was inconsistently reported at the trial sites. 
Moderate to severe shivering occurred in 30/377 women in the 
misoprostol group and 13/381 women in the placebo group (RR, 2.34; 
95% CI, 1.25-4.39). Pyrexia of more than 37.5 DC was more common in 
the misoprostol group (RR, 2.24; 95% CI, 1.48-3.41). Pyrexia of more 
than 39 DC was uncommon and reported mainly at I site (Nigeria). 

Enrolled and randomized 
(n=1103) 

Misoprostol 

Allocated to intervention (n=547) 

Received intervention (n=547) 

Did not receive intervention (n=O) 

1 
Lost to follow-up (n=l) 

(data not recorded) 

1 
Analyzed (n=546) 

Excluded from analysis (n=l) 
(data not recorded) 

Follow-up I. 

Analysis 

Placebo 

Allocated to intervention (n=556) 

Received intervention (n=556) 

Did not receive intervention (n=O) 

1 
Lost to follow-up (n=3) 

(data not recorded) 

1 
Analyzed (n=553) 

Excluded from analysis (n=3) 
(data not recorded) 

Fig. 1. Flow of participants through the study. 



GJ. Holmeyr er 01. i Intemanoooljournal of Gynecolo!,'Y and Obstenics 112 (2011) 98-102 101 

Table 2 
Outcumes of rhe tria/.' 

Outcomes Misoprostol Placebo RRiWMD (95% (I) " po,.. l" 
,,> 

Primary n 
Blood loss? 500 mL within I h dfter taking trial tablets 546 22 (4.0) 553 35 (6.3) 0.64 (0.38-1.07) 0 

Secondary 
Mean blood loss within I h after taking trial tablets, ml 540 189 549 199 -9.58 (-22.3 to 3,14) 0 
Blood loss? JOOO fill within 1 h after taking trial tablets 546 5 (0.9) 553 I (0.2) 3,70 (0,61-22.38) 0 
Mild shivering 544 142 (25,6) 556 67 (12.11 2,14 (1.25-3.70) 58 
Moderate to severe shivering 377 30 (8.0) 381 13 (3.4) 2.34 (1.25-4.39) 0 
Pyrexia? 37.5 "( 522 61 (11.7) 536 28 (5.2) 2.24 (1.48-3.41 ) 0 
Pyrexia? 39 O( 521 8 (1.5) 536 1 (0.2) 2.60 (0,05-136.8) 71 
Manual removal of placenta 446 32 (7.2) 455 33(7.3) 0,98 (0.62-155) 0 
Laparotomy 546 4 (0,7) 556 5 (0,9) N/A 
Hysterectomy 546 1 (0.2) 557 0(0,0) N/A 
Severe maternal morbidity or death 546 4(0.7) 557 5 (0,9) N/A 
Maternal death 546 0(0.0) 557 0(0.0) NiA 

Abbreviations: (I, confidence interval; RR, relative risk; WMD, weighted mean difference, 
, V,llues are given as nllmber (percentage) lin less otherwise indicated. 
" Derived from meta-analysis of the results from the different sites, 
, F indicates heterogeneity between the sites, 

Severe morbidity was rare, There were 4 laparotomies in the 
misoprostol group and 5 in the placebo group, and 1 hysterectomy in 
the misoprostol group. No maternal deaths occurred during the trial. 

4. Discussion 

The present trial used a novel decentralized method to maximize 
the capacity-development aspect of the study and to reduce the costs 
associated with centralized data management. 

The occurrence of the primary outcome in the placebo group was 
considerably lower (6.3%) than the estimate used for the power 
calculation: as a result, the trial was powered to detect only a large 
(60%) reduction (6,3%-2.5%), The present results are consistent with 
those of 2 previous trials, which included a comparison of 400 Ilg of 
misoprostol administered rectally [171 or orally [18 I plus oxytocin 
versus placebo plus oxytocin for the prevention of PPH, and those of 1 
concurrent trial also coordinated by the Effective Care Research Unit 
[191. The 2 previous trials were identified from a systematic review 
of randomized trials of misoprostol for the prevention or treatment of 
PPH [131. Meta-analysis of data from the 4 trials, using Rev Man version 
5,0, showed a Significant reduction in the incidence of blood loss of 
500 mL or more (4013 women [RR. 0,75: 95% CI, 0.58-0.961: Fig. 2), and 

Misoprostol Placebo 
Stu or Sub rou Events Total Events 
1.5.1 Oral or sublingual 

Caliskan 03 oral 13 404 28 
Current study sublingual 22 546 35 
Fawole 2010 sublingual 40 658 42 
Subtotal (95% el) 1608 

T alai events 75 105 
Heterogeneity: Chi' = 4.19, dI = 2 (P = 0.12): I' = 52% 
Test for overallelfect: Z = 2.33 (P = 0.02) 

Total 

384 
553 
660 

1597 

Wei ht 

20.8% 
25.2% 
30.3% 
76.3% 

a trend toward a lower incidence of blood loss of 1000 mL or more 
(4013 women [RR. 0,68: 95% CI, 0.41-1.111: Fig, 3). 

The present trial confirmed the finding of previous studies of 
increased shivering and pyrexia in the misoprostol group [R,9,13I, As 
in previolls studies of misoprostol doses less than 600 )Jg, no cases of 
hyperpyrexia (>40 DC) were observed, The present study showed an 
apparent geographic variation in susceptibility to misoprostol­
induced pyrexia. Pyrexia of more than 39°C in the misoprostol 
group occurred in 81164 (4.9%) women in Nigeria, and no women in 
South Africa or Uganda. In a recent report, hyperpyrexia «40 DC) after 
the administration of 800 )Jg sublingual misoprostol for treatment of 
PPH occurred in 36% of women in Ecuador, compared with 2%-9% of 
women at 2 hospitals in Vietnam and 0% of women in Egypt [20,211. 

This information is an important addition to ongoing research 
into the relative benefits and adverse effects of misoprostol adminis­
tration in different dosages, by various routes, and with different co­
interventions in the prevention ofPPH, With regard to clinical practice, 
the relatively small benefit (a reduction in PPH from approximately 7% 
to 4%-5%) is probably outweighed by the shivering and fever exhibited 
after adjunct prophylaxis with misoprostol. Given the established 
benefits of oxytocin alone over misoprostol alone for PPH prophylaxis, 
our research found inadequate evidence to support adjunct use of 
misoprostol when oxytocin prophylaxis is available. Further research 

Risk Ratio Risk Ratio 
M-H, Fixed. 95110/0 CI M-H, Fixed 9S·/Cl CI 

0.44 [0,23, 0,84] 
0.84 [0.38, 1.07] 
0.96 [0.63, 1.45] 
0,71 [0.53,0.95] • 

1.5.2 Rectal 

Caliskan 2002 rectal 
Subtotal (95% el) 

28 401 33 407 23.7% 0.86 [0.53, 1.40] 
401 

Total events 28 33 
Heterogeneity: Not applicable 
Test for overall effect: Z = 0.60 (P = 0.55) 

Tolal (95% el) 2009 

Tolalevenls 103 138 
Heterogeneity: Chi' = 4.59, dI = 3 (P = 0.20); I' = 35% 
Test for overall effect: Z = 2.32 (P = 0.02) 
Test for subgroup differences: Not applicable 

407 23.7% 0,86 [0,53,1.40] 

2004 100,0% 0,75 [0.58, 0.961 • 
0,01 0.1 10 100 

Favours rnisoprostoi Favours plaCebo 

Fig. 2, Incidence of postpartum hemorrhage (PPH) after prophylaxis with misoprostol. Shown is a meta-analysis of all trials (including the current trial) 117-191 assessing the effects 
of the administration of 400 pg of misoprostol versus placebo, in addition to routine uterotonics, PPH was defined as measured blood loss of 500 ml or more within 1 hour of taking 
misoprostol or placebo, 



102 G.]. Hofmeyr et of. i International JOl/rnal nf Gynecology and Obstetrics 112 (2011) 98-102 

Misoprostol Placebo 
Stud or Sub rau Events Total Events 
1,6.1 Oral or sublingual 

Caliskan 03 oral 404 15 
Current study sublingual 546 
Fawole 2010 sublingual 658 
Subtotal (95% CI) 1608 
Total events 15 24 
Heterogeneity: Chi' = 4.83, elf = 2 (P = 0.09); I' = 59% 
Test lor overall effect: Z = 1.51 (P = 0.13) 

1.6.2 Rectal 

Caliskan 2002 rectal 
Subtotal (95010 el) 

11 401 
401 

14 

Total events 11 14 
Heterogeneity: Not applicable 
Tesl for overall effect: Z = 0.57 (P = 0.57) 

Total (95% el) 2009 
Total events 26 38 
Heterogeneity: Chi' = 5.26, dl = 3 (P = 0.15); I' = 43% 
Test lor overall effect: Z = 1.54 (P = 0.12) 
Test for subgroup differences: Not applicable 

Total 

384 
553 
660 

1597 

407 
407 

Wei ht 

40.2% 
2.6% 

20.9% 
63.7% 

36.3% 
36.3% 

2004 100.0% 

Risk Ratio 
M-H Fixed, 95% CI 

Risk Ratio 
M~H. Fixed, 95 11/0 CI 

0.3810.15,0.97) 
5.06 10.59, 43.20) 

0.5010.15, 1.661 
0.61 10.32.1.161 

0.8010.37, 1.74) 
0.8010.37.1.74J 

0.68 [0.41, 1.11J 

• 

0.1 0.2 0.5 
Favours mlsoprostal Favours plao::.ebo 

10 

Fig. 3. Incidence of severe postpartum hemorrhage (PPH; after prophylaxis with misoprostol. Shown is a meta-analysis of all trials (including the current trial) [17-'J 91 assessing the 
effects of the administration of 400 ~ of misoprostol versus placebo in addition to routine uterotonics. Severe PPH was defined as a measured blood loss of 1 000 mLor more within 1 
hour of taking misoprostol or pl,lcebo. 

in settings where injectable uterotonics are not available should 
determine the optimal misoprostol regimen to achieve the greatest 
benefit -to-risk ratio. 

The findings of the present trial are not conclusive. However. 
meta-analysis indicates a moderate reduction in the incidence of 
postpartum blood loss of more than 500 mL when 400 Ilg of 
misoprostol is given in addition to routine active management with 
oxytocin. In places where routine uterotonics are available, the 
potential small benefit of administering misoprostol in addition to 
standard uterotonics as PPH prophlaxis might not outweigh the 
likelihood of adverse effects. 
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1. Introduction 

ABSTRACT 

Objective: To assess the effects of 400-J.Ig sublingual misoprostol plus routine uterotonics on postpartum 
hemorrhage. Methods: A double-blind. placebo-controlled. randomized study was performed. After delivery 
of the child. eligible women received routine uterotonics and were randomly allocated to receive 400-J.Ig 
misoprostol or placebo sublingually. The primary outcome measure was blood loss of at least 500 mL within 
1 hour of taking the trial tablets. Results: In total. 672 women received misoprostol and 673 received placebo. 
The baseline data were similar for both groups. Misoprostol plus routine uterotonics reduced postpartum 
blood loss. but the effect was not significant for blood loss of at least 500 mL (relative risk [RR] 0,96; 95% 
confidence interval [Clf, 0.63-1.45) or blood loss of at least 1000 mL (RR 0.50; 95% CI. 0.15-1.66). Misoprostol 
also reduced the need for non-routine oxytocin. manual removal of the placenta. and hysterectomy. but 
these differences were not significant either. Misoprostol was associated with pyrexia and moderate/severe 
shivering. There was no death in either group. Conclusion: Misoprostol plus routine uterotonics resulted in 
modest reductions of blood loss in the third stage oflabor. but the effects did not reach statistical significance. 
Larger studies are recommended. 
© 2010 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved. 

evidence supports the routine administration of oxytocin r 5] or ergot 
alkaloids [61 for the prevention of postpartum hemorrhage. 

Postpartum hemorrhage is the most common cause of maternal 
mortality. More than one-third of all maternal deaths in Africa and 
Asia. where most maternal deaths occur. result from this complication 
[1]. Most cases of postpartum hemorrhage are, in turn. caused by 
uterine atony. which is preventable. Thus, postpartum hemorrhage 
and the associated maternal deaths can essentially be averted. 

Misoprostol-a prostaglandin El analog with uterotonic properties­
has also increasingly been used for obstetric and gynecologic indications 
within the past 2 decades. Its characteristics (low cost. ease and mUltiple 
routes of administration. and thermal stability) have led to expectations 
that it might be the ideal uterotonic agent for low-income countries. 
Misoprostol is superior to placebo for the prevention of postpartum 
hemorrhage [7,8], but is less effective when compared with conven­
tional injectable uterotonics [9-11]. This has informed the recommen­
dation that misoprostol. administered soon after the birth of the child. 
be used in situations where oxytocin is not available or where skills for 
administering parenteral drugs are limited [7.8,121. 

In light of the global concern to improve women's health and 
reduce maternal mortality. initiatives have promoted active manage­
ment of the third stage of labor-an evidence-based intervention for 
the prevention of postpartum hemorrhage-for all d~liveries [2.3]. 
A major component of active management of the third stage of labor 
is the administration of a prophylactic uterotonic agent [4]. Available 

• Corresponding author. Tel.: +2348033182802. 
E-mail address: fawoleo@yahoo.m.uk (AO. Fawnle). 

With a view to minimizing adverse effects and improving efficacy, 
various uterotonic regimens have been compared. The combination of 
oxytocin and ergometrine has been shown to be more effective than 
oxytocin alone [13]. However. ergometrine can induce vomiting and is 
contraindicated in hypertension. 

0020-7292/$ - see front matter © 2010 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ud. All rights reserved. 
doi: 10.1 016!J.ijgo.201O.0S.023 
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It is biologically plausible that misoprostol might also augment 
the effectiveness of conventional uterotonics. Turkish investigators 
reported that misoprostol combined with oxytocin was superior to 
misoprostol or oxytocin alone in preventing postpartum hemorrhage 
[14.15]. Moreover. combined treatment with misoprostol and oxytocin 
reduced the need for additional oxytocin or blood transfusions. 

The present study was designed to test the hypothesis that 400-pg 
misoprostol administered sublingually might augment the effectiveness 
of current routine uterotonics used in active management of the third 
stage of labor. 

2. Materials and methods 

The present study was a multicenter. double-blind. placebo­
controlled trial implemented concurrently in 6 hospitals in Nigeria: 
National Hospital. Abuja; Federal Medical Centre. Abeokuta; LAUTECH 
Teaching Hospital. Osogbo; R-JOLAD Hospital. Lagos; Adeoyo Maternity 
Hospital. lbadan; and St Mary's Catholic General Hospital. lbadan. 

Pregnant women were eligible for inclusion in the study if they were 
expected to deliver vaginally. They were enrolled on admission to the 
labor ward of participating hospitals. To minimize the risk of blood loss 
from perineal trauma, only mUltiparous women were recruited because 
they were more likely to proceed to normal delivery. Exclusion criteria 
induded any severe allergic condition or severe asthma. age below 
18 years. temperature above 38 "c, or abortion ofthe pregnancy. 

The third stage of labor was managed according to the routine in 
each center. all of which had a policy of active management of the 
third stage of labor involving the intramuscular or intravenous 
administration of either 1 O-IU oxytocin or 0.2S-mg/0.5-mg ergometrine 
immediately after delivery of the child. 

In addition to the uterotonic. the participants received 2 tablets of 
either misoprostol or placebo immediately after delivery. Treatment 
was allocated in blocks of 6-8 women by the research nurse. who 
used a computer-generated randomization sequence. The trial drugs 
were concealed in sealed. sequentially numbered opaque envelopes 
and were identical in shape. color. size. and design. 

Misoprostol was available as Cytotec 200 pg (Pfizer. Madrid. Spain). 
The 400-pg dose was chosen because maternal deaths have been 
reported in studies using more than 600 pg of misoprostol, whereas 
no difference in effect size was observed between the 400-pg and the 
600-pg doses of the agent (16 J. Misoprostol was administered via the 
sublingual route. which is superior to oral and rectal administration [17J 
and is associated with rapid absorption. prolonged duration of action. 
and the greatest total bioavailability when compared with other routes 
of administration. 

The primary outcome measure was blood loss of at least 500 mL 
within 1 hour of administration of the trial medication. Secondary 
outcome measures were total severe postpartum blood loss (measured 
blood loss of at least 1000 mL within 1 hour of administration of the 
trial medication), average blood loss 1 hour after administration of 
the trial drug, need for additional oxytocin or ergometrine, maternal 
morbidity, maternal mortality, and adverse effects. 

Postpartum blood loss was measured as previously described [1 OJ. 
Blood collection was initiated as soon as possible after administration 
of the trial medication. A low-profile plastic fracture bedpan was 
placed below the woman's perineum to collect all subsequent blood 
loss for a period of 1 hour. Blood collected in the bedpan and all blood­
soaked small gauze swabs were emptied into a plastic measuring jar 
and the volume was measured. 

Severe maternal morbidity was defined as a hemoglobin (Hb) con­
centration below 6 g/dL 24 hours after delivery, receipt of a blood 
transfusion, manual removal of the placenta. or receipt of a hysterectomy. 

Adverse-effect measures were self-reported moderate/severe 
shivering and pyrexia (body temperature at least 38 "C) within 
1 hour of taking the trial drug. The occurrence of nausea, vomiting. 
and diarrhea after administration of the trial drug was also assessed. 

I Assessed for 
eligibility (n=1345) I 

Excluded (n=O) 
Did not meet 
inclusion criteria -- (n=O) 
Refused to 
participate (n=O) 

I Randomized (n=1345) I 
l 

1 1 I Misoprostol (n=672) Placebo (n=673) 

1 1 
Allocated to intervention Allocated to intervention 
(n=672) (n=673) 

Received allocated Received allocated 
intervention (n=672) intervention (n=673) 

Did not receive allocated Did not receive allocated 
intervention (n=O) intervention (n=O) 

1 1 
Lost to follow-up (n=O) 

I 
Lost to follow-up 

I (n=O) 

1 1 
Analyzed (n=672) Analyzed (n=673) 
Excluded from Excluded from 
analysis (n=O) analysis (n=O) 

Fig. 1. Flow of participants. 

A reduction in postpartum hemorrhage (measured blood loss of 
at least 500 mL) from 14% for oxytocin to 8.5% for oxytocin plus 
misoprostol was projected. as reported by Gtilmezoglu et al. [101. The 
minimum sample size per arm required to achieve 80% power for 

Table 1 
Baseline characteristics of the participants:' 

Characteristic 

Age, y " 
Parity 

Para 1 
Para 2-4 
Grand multipara 
Mean parity " 

wbor induced with misoprostol 
Routine uterotonic 

Oxytocin 
Ergometrine 

Birth weight. g d 

Misoprostol (n = 672) 

31.63 ±4.50 

163 (24.4) 
455 (68.2) 

49 (7.4) 
2.42 ± 1.30 

34 (5.2) 

173 (41.9) 
488 (78.3) 

3.27 ± 0.57 

, Values are given as number (percentage) or mean±SD. 

Placebo (n= 673) 

31.68 ±4.60 

187 (28.0) 
441 (66.1) 

39 (5.9) 
2.40 ± 1.30 

29(4.5) 

141 (36.6) 
495 (78.8) 

3.27 ±0.51 

b n = 666 in the misoprostol group and n = 671 in the placebo group. 
e n = 667 in each group. 
d n = 660 in the misoprostol group and n = 657 in the placebo group. 
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Table 2 
Study Qurcornes.J 

Outcomes Misoprostol Placebo Relative risk (95% CI) 

Primary 
Blood loss? 500 ml 40/658 (6.08) 42!660 (6.36) 0.96 (0.63-1.45) 

Secondary 
Total blood loss? 1000 ml 
Mean blood loss 1 hour after administration of trial tablet. ml U 

Median blood loss 1 hour after administration of trial tablets. mL ' 
Additional oxytocin 

4/658 (0.6 I ) 
211.8::: 204.7 

H!660 (1.21) 
217.5:::201.5 

0.50 (0.15-1.66) 

Additional ergometrine 

150.0 (100.0-250.0) 
75/310 (24.52) 
80/343 (23.32) 

150.0 (110.0-250.01 
84/324 (25.93) 
79;353 (22.38) 

0.95 (0.72-1.24) 
1.04 (0.79-1.37) 
0.80 (0.22-2.98) 
0.86 (0.50-1.48) 
0.50 (0.05-5.47) 
3.29 (2.46-4.40) 
3.98 (2.07-7.641 
2.97 (1.57-5.65) 

Hb <'6 g;dL 24 h after delivery or blood transfusion 
Manual placenta removal 

4/665 (0.60) 5/668 (0.75) 
23/661 (3.48) 27/667 (4.05) 

Hysterectomy 
Any shivering 
Moderate!severe shivering 

1/665 (0.15) 
172(658 (26.14) 

44/658 (6.69) 

2/661 (0.30) 
52/655 (7.94) 
11 /655 (1.68) 
12!618 (1.94) Temperature> 38 °c 37(616 (6.00) 

Abbreviations: CI. confidence interval; Hb. hemoglobin. 
, V,llues are given as number (percentage). mean±SD. or mean (interquartile range) unless otherwise indicated. 
" n = 657 in the misoprostol group and n = 660 in the placebo group. 

a 2-sided comparison at the 95% certainty level was calculated to be 
575, resulting in a total minimum sample size of 1150. 

Ethics approval was obtained from the ethics committees of all 
hospitals involved. Written informed consent was obtained from 
each participant. Throughout the study, good clinical procedures 
were followed. 

Excel 2003 (Microsoft, Redmond. WA. USA) was used for data 
entry, and the analyses were performed with Epi Info version 3.5.1 
(Centers for Disease Control and Prevention, Atlanta. GA. USA). 
Relative risk (RR) and 95% confidence interval (CI) were calculated to 
estimate the treatment effect on outcome measures. Heterogeneity 
among the hospitals for the main outcome measures was assessed 
using RevMan 5 (Cochrane Collaboration. Oxford, UK) and was con­
sidered significant if 12 was greater than 50%. All analyses were based 
on the intention-to-treat principle. 

3. Results 

The study was conducted between January I, 2007. and September 
30. 2008. In total. 1345 women were recruited: 672 women received 
misoprostol and a routine uterotonic: and 673 women received 
placebo and a routine uterotonic. Fig. 1 shows the flow of participants 
through the study. The baseline characteristics in the 2 arms of the 
study were similar with regard to age, proportion of primiparous 
women. proportion oflabors induced with misoprostol, type of routine 
uterotonic administered, and birth weight of the infant (Table 1 ). 

The study outcomes are shown in Table 2. The rate of postpartum 
hemorrhage (measured blood loss of at least 500 ml 1 hour after 
taking the trial tablets) was marginally higher in the placebo group 
(42 [6.36%]) than in the misoprostol group (40 [6.08%]). This 
difference was, however, not statistically significant (RR 0.96: 95% 
(I, 0.63-1.45). The rate of total blood loss of at least 1000 ml was also 
slightly higher among women who received placebo (8 [1.21%]) than 

MIW>pr.,.1OI and oxytoc;ic 
Events Total 

28 401 
13 
40 

404 
658 

Oxytoc;ic alone 
EventA Total 

33 401 
28 384 
42 660 

W 

among women given misoprostol (4 [0.61%]), but the difference was 
not statistically significant (RR 0.50: 95% CI. 0.15-1.66). Additional 
oxytocin was required by 76 (24.52%) women in the misoprostol group 
and by 84 (25.93%) in the placebo group: the difference was not 
statistically significant (RR 0.95; 95% CI, 0.72-1.24). Additional 
ergometrine was required by 80 (23.32%) women in the misoprostol 
arm and by 79 (22.38%) women in the placebo ann; again, the difference 
was not statistically significant (RR 1.04; 95% CI, 0.79-1.37). There was 
also no significant difference in the frequency of manual removal of the 
placenta: 23 (3.48%) women in the misoprostol group and 27 (4.05%) 
women in the placebo group (RR 0.86: 95% CI. 0.50-1.48). 

One woman (0.15%) in the misoprostol group and 2 (0.30%) 
women in the placebo group had a hysterectomy (RR 0.50; 95% CI, 
0.05-5.47). The difference was not statistically Significant. An Hb value 
below 6 g/dl or blood transfusion was reported for 4 (0.60%) women 
who received misoprostol and for 5 (0.75%) women who received 
placebo. The difference was also not statistically significant (RR 0.8; 
95% CI. 0.22-2.98). No maternal deaths were reported in either group. 

To strengthen the present findings and to indicate where research 
should be focused. data from the present study were combined with 
data from 2 similar studies from Turkey [14.15[. In the combined 
analysis, the addition of misoprostol to a uterotonic resulted in a 24% 
reduction in the prevalence of postpartum hemorrhage (blood loss of 
at least 500 ml). However. the result was not statistically significant 
(RR 0.76; 95% CI. 0.50-1.15) (Fig. 2). There was a significant reduction 
(of 44%) in the prevalence of severe postpartum hemorrhage (blood 
loss of at least 1000 ml) when misoprostol was added to a uterotonic 
(RR 0.56; 95% CI, 0.33-0.95) (Fig. 3). The need for additional oxytocin 
and ergometrine was reduced by 34% (RR 0.66: 95% CI, 0.39-1.13) and 
30% (RR 0.70: 95% CI, 0.33-1.47), respectively. These changes were 
not statistically significant (Figs. 4 and 5). It should be noted that the 
combined data for blood loss of at least 500 ml and the need for 
additional uterotonics showed significant heterogeneity. 

RiO R.atAo R_kRWo 
MoH. RM>dom 95% CI 

34.8% 0.861053. 140) 
251% 0.4410.23. 0.841 
39.5% 0.96 (0.63. 1.45) 

Total (115'4 ell 1451 100.0% 0.76 [0.50, 1.15) 

Total events 81 103 
Heterogeneity Tau> = 0.07; Chi' = 4.07. <If = 2 (P ,. 0.13): I'" 51% 
TesHor owraII effect: Z = 1.32 (P = 0.19) 0.D1 0.1 10 

Favours expenmentaf Favours control 

Fig. 2. Blood loss of at least 500 mL. Results of the combined analysis. 

100 
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MIs.oprosloi and OXytociC 

Ellenla Total 

11 

6 
4 

4<11 
4Q4 

658 

OXytocIC alon., 
Ellenla Total 

14 4f17 
15 384 
8 660 

Riak Ratio Risk RallO 
W hi M-H. FI,,1Id 95% CI 

373% 0.80 10.37. 1.74) 
41.3% 0.36 [0.15. 0.97) 
214% 0.50[0.15.1.66) 

Totat (95'1. CI) 1463 1451 100.0"1. 0.56 (0.33. 0.95) 

Total events 21 

Heterogeneity, Chi' " 1.48. df" 2 (P '" 0.48); I' "0% 
Test for overall eIfed l.." 2 14 (p " 0.03) 

37 

0.01 0.1 
Favours expenmental 

10 100 
F avOIKs control 

Fig. 3. Blood loss of at least 1000 OIL Results of the combined analysis. 

CaIISI<an 2002 
CaliskNl 2003 
Ccrrent study 

M.&Oproslol and oxytoct(; 

Events Total 

17 4<11 
10 404 
76 310 

Oxytoctcalone> Riak~ 

Eventa Total W hi M·H. Random. 95% CI 
26 4<17 30.5% 0.66(0.37.1.20) 
26 384 26.2% 0.37(0.18.0.751 
84 324 43.4% 0.95 (0.72. 1.241 

TotaI(9S';' el) 1115 1115 100.0"1. 0.&6[0.39.1.13) 

Total events 103 136 

Helaollelleity; Tau>" 0 16; Chi' = 6.59. df" 2 (p = 0.04); I' " 70% 
Test tor overall effect: z" 150 (P" 0.13) 

001 O. t 1 10 100 
FSIIQIKs e~aI F"vOUtS <:.onItol 

Fig. 4. Need for additional oxytocin. Results of the combined analysis. 

Adverse effects were significantly more common with misoprostol 
(Table 2). "Any shivering" was experienced by more than a quarter 
(172 [26.14%]) of all women who received misoprostol, compared 
with only 52 (7.94%) women who received placebo. In most instances, 
however, the shivering was mild. Moderate/severe shivering occurred 
in 44 (6.69%) women who received misoprostol and 11 (1.68%) 
women who received placebo (RR 3.98: 95% C/, 2.07-7.64). Pyrexia 
was reported by 37 (6.00%) women who received misoprostol 
and by 12 (1.94%) women who were given placebo (RR 2.97: 95% 
C/. 1.57-5.65). Shivering and pyrexia resolved spontaneously in 
all women, without the need for treatment. Nausea. vomiting. and 
diarrhea were infrequent. 

There was no significant heterogeneity (Le. e was below 50%) in 
any of the reported outcome events across the 6 study sites, indicating 
that the results were consistent across all centers. A forest plot 
showing the trend across hospitals for blood loss of at least 500 ml 
is displayed in Fig. 6. 

4. Discussion 

In the present trial. misoprostol given in addition to routine 
uterotonics as a component of active management of the third stage of 
labor showed small but insignificant improvements over placebo for 
most outcomes considered. The prevalence of the primary outcome 
measure was slightly higher among women who received placebo. 
A similar trend was observed for severe postpartum hemorrhage. 
These findings are consistent with data from Turkey [14.15]. 

Study or Subgroup 

Cattsf<an 2002 
Calisl<an 2003 
Current study 

M.r.opra.tol and o. ytOcJ< 

Events Toul 

12 ~1 

3 4()4 

80 343 

OxytocIc alone 
Ennt& Total 

14 ~7 

14 384 
79 353 

Women in the misoprostol arm also tended to have reduced 
requirements for additional oxytocin, manual removal of the placenta. 
blood transfusion. and hysterectomy. Caliskan et al. [14] reported 
similar results. However. they also demonstrated that combined 
oxytocin and ergometrine were superior to combined oxytocin and 
misoprostol in preventing postpartum hemorrhage and reducing the 
need for additional oxytocin. 

Shivering and pyrexia were the most commonly reported adverse 
effects of misoprostol in the present study. as observed by others 
[18,19]. However, these effects were self-limiting. The relative 
infrequency of nausea, vomiting, and diarrhea noted in the present 
study supports the contention that these adverse effects are not 
commonly associated with the 400-J-Ig dose of misoprostol [20]. 

A combined analysis of the present data with those from Turkey 
confirmed that misoprostol given in addition to a uterotonic might 
confer advantages such as protection from severe postpartum 
hemorrhage and a reduced need for non-routine oxytocin. These 
findings require further investigation. 

Most previous trials of misoprostol for active management of the 
third stage of labor have evaluated the drug as an alternative to 
conventional uterotonics. Systematic reviews of randomized trials 
have. however, shown that injectable utero tonics are more effective 
than misoprostol at preventing postpartum hemorrhage [20,211. 

Trials that evaluated the adjunctive use of misoprostol with oxytocin 
have focused mainly on the treatment [18.19.22-24], rather than 
the prevention [14,15 J, of postpartum hemorrhage. However. all these 
reports indicate that misoprostol confers benefit when the woman has 
previously received. or concurrently receives. conventional uterotonics. 

~kRabo 

Weight M.}i, R.1ndom. 95% CI M.}i. R.1ndom. 9$'4 C( 

32.6% 0.87 (0.41. 1.861 
207% 0.20 [0.06. 0 701 
46.6% 1.04 [0.19. 1.37) 

TO .... ,195'4 el) 11~ 11 ..... 100.0% 0.70 [Ol3 1 "1] 

Total events 95 I 07 

0.01 01 1 10 
Heterogeneity· Tau': Q 28. ern' = 659. df: 2 (p: 004); I' = 70% 
Tesllorove<all effed. Z = 0.95 (P = 0.34) 

F avours ~xpenmentat F .:iV!1Ur§ conU'(H 

Fig. 5. Need for additional ergometrine. Results of the combined analysis. 
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Mi~p«mol PIar;ebo RiO Ratio Ri5k Ratio 
E".nta Total Events Total W .. t M4-I, Find 95% CI MoH. Fixed, 95"1. CI 

Adeoyo MaternIty Hospta 7 106 6 t07 14.3% 1.18 (0.41. 3.39] 
FMC. Abeokula 4 113 5 117 118% 0.83 (0 23. 3.011 
lJ\UTECH Teaching Hospital 5 102 2 94 50% 230 (0 046. 11.59] 
National I-tospita. Abuja 6 108 6 111 14.2% 1 03 £0 34. 3.09) 
R-JOlJ\O HosPtaI 5 118 7 115 170% 0.70 (0.23, 2.13) 
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Fig. 6. Comparison of the primary outcome measure (blood loss of at least 500 mL) across study sites. 

It has been proposed that misoprosto] might augment the effect 
of oxytocin by producing sustained myometrial contraction [25 J. 
According to this hypothesis. the early-onset myometrial contraction 
induced by parenteral oxytocin is further enhanced by the late-onset 
myometrial contraction produced by misoprostol. The synergistic 
effect of the 2 drugs potentially reduces the risk of further blood loss. If 
this proves to be true. misoprostol could be added to oxytocin both to 
prevent and to treat postpartum hemorrhage. 

A major strength of the present multicenter study was the 
consistency of results across centers. Tests for heterogeneity revealed 
no variability in any of the study outcomes across the 6 sites. and 
the trend in each center was consistent with the overall findings. 
Another strength was the fact that active management of the third 
stage of labor was consistently practiced at all sites and always 
included administration of a uterotonic. even though the specific 
uterotonic used may have varied between centers. The effectiveness 
of the method used for measuring blood loss in the study has 
been established previously [J 0 J. The trial sites included a mix of 
secondary and tertiary healthcare facilities. thus reflecting typical 
clinical practice settings. 

Differences in the use of uterotonics among the participating 
institutions were a potential limitation of the present study. However. 
the pragmatic nature of the investigation enabled each study site to 
use the uterotonic routinely employed in active management of the 
third stage of labor. 

The present data indicate that misoprostol in combination with a 
uterotonic for active management of the third stage of labor tends to 
prevent postpartum hemorrhage without serious adverse effects. The 
possibility of using misoprostol in this way has received limited 
attention; only 2 other studies were identified that have investigated 
this issue [14.15J. We recommend larger studies to evaluate further 
this potential before implementing policies that promote the wide­
spread use of misoprostol in addition to a routine uterotonic. 
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Abstract 

Background: Postpartum haemorrhage remains an important cause of maternal death despite treatment 
with conventional therapy. Uncontrolled studies and one randomised comparison with conventional 
oxytocics have reported dramatic effects with high.dose misoprostol. usually given rectally. for treatment 
of postpartum haemorrhage. but this has not been evaluated in a placebo-controlled trial. 

Methods: The study was conducted at East London Hospital Complex. T embisa and Chris Hani 
Baragwanath Hospitals, South Africa. Routine active management of the third stage of labour was 
practised. Women with more than usual postpartum bleeding thought to be related to inadequate uterine 
contraction were invited to participate, and to sign informed consent. All routine treatment was given 
from a special 'Postpartum Haemorrhage Trolley'. In addition, participants who consented were enrolled 
by drawing the next in a series of randomised treatment packs containing either misoprostol 5 x 200 J.lg 
or similar placebo, which were given I orally, 2 sub lingually and 2 rectally. 

Results: With misoprostol there was a trend to reduced blood loss ~500 ml in I hour after enrolment 
measured in a flat plastic 'fracture bedpan', the primary outcome (61117 vs I 11120, relative risk 0.56; 95% 
confidence interval 0.21 to 1.46). There was no difference in mean blood loss or haemoglobin level on day 
I after birth < 6 gldl or blood transfusion. Side-effects were increased, namely shivering (63/116 vs 301 I 18; 
2.14, 1.50 to 3.04) and pyrexia> 38.5°C (111114 vs 21118; 5.69, 1.29 to 25). In the misoprostol group 3 
women underwent hysterectomy of whom I died. and there were 2 further maternal deaths. 

Conclusions: Because of a lower than expected incidence of the primary outcome in the placebo group, 
the study was underpowered. We could not confirm the dramatic effect of misoprostol reported in 
several unblinded studies, but the results do not exclude a clinically important effect. Larger studies are 
needed to assess substantive outcomes and risks before misoprostol enters routine use. 
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Background 
Excessive bleeding from the genital tract after birth, or 
postpartum haemorrhage (PPH) is the major cause of 
maternal deaths in many low-income countries. The glo­
bal estimate is 125,000 deaths per year [I]. In South 
Africa, 240 of 2,445 maternal deaths reported between 
1999 and 2001 were due to postpartum haemorrhage, the 
third most common cause [2]. In a community-based 
study in Senegal, estimates of maternal mortality ratio in 
three regions ranged from 436 to 852 per 100,000 live 
births. Two-thirds were due to direct obstetric causes, the 
commonest being haemorrhage [3]. In the United King­
dom, the risk of maternal death from haemorrhage is 
about 1 in 100 000 births [4]. The potential to save moth­
ers' lives with medical interventions for haemorrhage is 
thus considerable. 

There is good evidence that a policy of active management 
of the third stage of labour [5], and one component of 
active management, the routine administration of uterot­
onics (drugs to contract the uerus) such as oxytocin [6] or 
oxytocin and ergometrine [7], are effective in reducing the 
risk of postpartum haemorrhage. 

When postpartum haemorrhage occurs, a number of med­
ical and surgical interventions are used to control the 
bleeding [8]. A crucial aspect of both prevention and treat­
ment of postpartum haemorrhage is uterotonic therapy. 
The most commonly used agents are injectable oxytocin 
and/or ergometrine. 

Misoprostol is a methyl ester (a synthetic analogue) of 
natural prostaglandin E1. It is marketed and registered for 
use in the prevention and treatment of peptic ulcer disease 
caused by prostanglandin synthetase inhibitors. Adminis­
tered orally or sublingually, peak plasma concentrations 
of misoprostolic acid are achieved in less than 30 minutes 
[9J. It is a thermostable drug [9] and is relatively 
inexpensive. 

Administered orally or vaginally, it is an effective agent for 
the induction of abortion [10] and of labour [II]. 

Misoprostol for routine prevention of postpartum 
haemorrhage 
Oral and rectal misoprostol have been used for routine 
management of the third stage of labour (after the birth). 
Several small trials have given conflicting results. The 
main side-effects have been shivering and pyrexia, which 
are dose-dependent [12]. In the large WH 0 Collaborative 
Trial of Misoprostol in the Management of the Third Stage 
of Labour [13] and a systematic review of the topic (14], 
blood loss> 1,000 ml and use of additional oxytocics (the 
primary outcomes in the WHO trial) were more frequent 
with misoprostol than with injectable oxytocics, indicat-

http://www.biomedcentral.com/1471-2393/4/16 

ing that injectable oxytocics should remain the drug of 
choice for routine prophylaxis. On the other hand, blood 
transfusion was used less frequently in the misoprostol 
group. This may have been a chance occurrence (it was 
not a primary outcome for the trial). Secondly, there 
could be a synergistic pharmacological effect between 
misoprostol and conventional uterotonics, which were 
given to most women with increased blood loss. Many 
women in the misoprostol group thus received misopros­
tol as well as conventional utero tonics, whereas those in 
the oxytocin group received only conventional oxytocics. 
Thirdly, we have suggested in the report of a pharmacoki­
netic study linked to the WHO trial that the longer time to 
peak levels of misoprostol (20-30 minutes) than syntoci­
non (3 minutes) may account for more early blood loss 
with misoprostol [IS]. This does not exclude the possibil­
ity that misoprostol may have an effect on more persistent 
bleeding. Physiological studies have also shown a more 
rapid onset of uterine contractions following syn­
tometrine than misoprostol after delivery [16 J. 

Misoprostol has been widely recommended for the pre­
vention of postpartum haemorrhage when other methods 
are not available [17]. 

Misoprostol for treatment of postpartum haemorrhage 
Apart from the prophylactic use of misoprostol in the 
third stage of labour, the therapeutic use of misoprostol 
for the treatment of postpartum haemorrhage has been 
promoted on the basis of un blinded studies. In a system­
atic review (18) we located 6 uncontrolled reports (41 
women) [19-24] and one small, unblinded randomised 
trial [25]. This method has entered clinical use, particu­
larly in developing countries, without systematic research 
to document the optimal route and dosage, effectiveness 
or risks of this treatment. The urgent need for randomised 
trials of this new intervention has been emphasised [26]. 
If effective it could have a major impact on maternal mor­
tality, particulary in under-resourced countries. If not, its 
use should be discouraged because of the dangers of side­
effects, and the risks associated with widespread introduc­
tion of misoprostol into health systems in which it might 
be used for labour induction in inappropriate doses, with 
the risk of fetal compromise and uterine rupture [27,28). 

Route and dosage of misoprostol 
The most common regimens reported for the treatment of 
postpartum haemorrhage are 800 (23) or 1,000 J.lg [19,21] 
rectally. We reviewed the literature on the pharmacokinet­
ics of misoprostol administered by various routes [18]. 
The oral route has the most rapid uptake, but the shortest 
duration. The rectal route has slow uptake but prolonged 
duration. The buccal or sublingual route has rapid uptake, 
prolonged duration and greatest total bioavailability. In 
order to improve the rapidity of onset of action and the 
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overall bioavailability, we modified the reported practice 
of using 1,000 J.!g rectally, by administering 200 J.!g orally, 
400 J.!g sublingually and 400 J.!g rectally. 

Objective 
The objective of this study was to determine the side­
effects and effectiveness of high-dose misoprostol for the 
treatment of postpartum haemorrhage by means of a dou­
ble-blind, placebo-controlled, randomised clinical trial. 
The hypothesis was that measured blood loss of 500 ml or 
more in the hour after enrolment would be significantly 
less frequent in the misoprostol than in the placebo 
group. 

Methods 
The study was conducted at the East London Hospital 
Complex (Frere Maternity and Cecilia Makiwane Hospi­
tals, Eastern Cape) and Tembisa and Chris Hani Baragwa­
nath Hospitals, Gauteng, South Africa, between Jan 2002 
and Dec 2003. All are busy referral hospitals. 

Treatment packs were prepared independently, ordered in 
computer-generated random sequence and numbered 
consecutively. The packs contained either misoprostol 5 x 

200 J.!g or inactive placebo. 

The treatment sequence was kept sealed, and the code 
broken only after complete entry and checking of all trial 
data. 

A confidential interim analysis, blind to which group was 
which, was performed by AMG after the first 100 enrol­
ments. Evidence of clear benefit or harm for either group 
would have prompted stopping the trial, which was not 
the case. 

Women in labour were given basic information about the 
trial in the form of notices in the labour rooms (Table 2 
[see additional file 1]). Management of labour 3rd stage 
was routine active management with oxytocin 10 units or 
syntometrine one ampoule soon after the birth. Women 
aged 18 or more with bleeding judged by the clinician to 
be more than expected at least 10 minutes after delivery, 
and thought to be due to uterine atony and requiring 
additional uterotonic therapy, were given all the routine 
treatment for PPH (intravenous infusion, uterotonics, etc) 
from a special 'PPH Trolley' kept in the labour ward. The 
uterotonics used were oxytocin by intravenous infusion, 
and/or oxytocin/ergometrine, at the discretion of the 
attending clinician. Prostaglandin preparations such as 
sulprostone were not routinely available in the labour 
wards, and were not part of routine management of post­
partum haemorrhage in the participating units. 

http://www.biomedcentral.com/1471-2393/4/16 

Once all emergency treatment was instituted, and if the 
women were in a position to give fully informed consent, 
they were given detailed information about the trial and 
asked whether they wished to participate. Information 
about the trial was given verbally and in writing in English 
or Xhosa (Table 3 [see additional file 2]). Those who gave 
written consent were enrolled in the trial. Baseline data 
were documented. The next treatment pack containing 
either misoprostol 5 x 200 J.!g or inactive placebo was 
drawn and the number recorded. In addition to routine 
management, misoprostol or placebo (an inactive base) 
were given, 1 orally, 2 buccally/sublingually and 2 rec­
tally, and the time recorded. 

A low-profile plastic 'fracture bedpan' was placed under 
the woman's buttocks. In previous studies we have shown 
this to be an efficient method of collecting ongoing blood 
loss with very little spillage [29). Any small swabs soaked 
with blood were dropped into the bedpan. After 1 hour, 
the blood collected in the bedpan was measured in a grad­
uated measuring jug, the temperature was measured sub­
lingually with a mercury thermometer, and any shivering 
was subjectively recorded as 'mild' (not causing any dis­
tress), 'moderate' or 'severe'. 

All other management was by hospital staff according to 
the hospital routine for the management of postpartum 
haemorrhage. 

After 24 hours, blood was collected for haemoglobin esti­
mation and the hospital records checked for use of addi­
tional utero tonics and any other complications such as 
blood transfusion. 

The primary outcome measures were specified prior to 
commencing the study: (1) measured blood loss ~500 ml 
in 1 hour after enrolment; (2) mean measured blood loss 
in 1 hour after enrolment; (3) haemoglobin level day 1 
after birth <6 gI dl or blood transfusion; (4) Side-effects 
(pyrexia 38.5 0 C or more, moderate or severe shivering 1 
hour after enrolment). 

Secondary outcome measures were: (1) blood loss ~1,000 
ml in 1 hour after enrolment; (2) blood transfusion; (3) 
haemoglobin level 1 day after birth <8 gldl or blood trans­
fusion; (4) additional uterotonic given after enrolment; 
(5) manual removal of the placenta; (6) evacuation of 
retained products of conception; (7) hysterectomy; (8) 
maternal death. 

Sample size calculation 
In the WHO misoprostol trial control group (routine syn­
tocinon), significant postpartum haemorrhage (blood 
loss >1000 ml) occurred in 2.8% of women. Of these 25% 
lost >1,500 ml. To reduce blood loss >500 ml after 
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enrolment from 25% to 10%, would require 112 per 
group (ex = 95%, ~ = 80%). 

Data were collected on a data form, entered onto an excel 
spreadsheet, checked for accuracy, then analysed using 
Epi-info 2002 (United States Department of Health and 
Human Services, Centres for Diseases Control and Preven­
tion, Epidemiology Program Office) and Review Manager 
(RevMan) [Computer program] version 4.2 for Windows. 
Oxford, England: The Cochrane Collaboration, 2003. 
Results were expressed as relative risks or mean difference 
with 95% confidence intervals. Analysis was by intention 
to treat. 

Ethical considerations 
All women enrolled in the trial received all the conven­
tional management available for postpartum haemor­
rhage, in addition to the trial medication (misoprostol or 
placebo). Rapid conventional therapy was facilitated by 
the ready availability of the 'PPH trolley' with all the nec­
essary materials. This trolley was also available for women 
not enrolled in the trial. Participation was limited to 
women who were in a position to give fully informed con­
sent. Ethical approval was given by the Committee for 
Research on Human Subjects, University of the Witwa­
tersrand, and the Ethics Committee, East London Hospi­
tal Complex. The trial complied with the Helsinki 
Declaration for research on human subjects. 

Results 
Altogether 244 women were enrolled in the trial. The pack 
numbers for 6 women were incompletely filled in on the 
data sheets. The group allocation of these women was 
therefore unknown, and they could not be included in the 
analysis. Of these 6 women, the highest measured blood 
loss after enrolment was 220 ml; none had pyrexia 
>37.5°C, one had moderate shivering, one had a blood 
transfusion and none had day 1 haemoglobin level below 
8 gJdl or other complications. There was no reason to 
expect that these exclusions occurred in any selective way 
which would introduce bias into the final samples, nor 
could their results have materially altered the conclusions 
of the study. All the remaining 238 women were included 
in the analyses. 

The baseline characteristics are shown in table 1. As would 
be expected in a randomised trial, the groups were well 
matched. Parity was not recorded at all hospitals, but was 
similar between groups where recorded (misoprostol 
mean l.61, SD 1.14; placebo l.75, SD l.26). 

The outcomes are shown in table 1. In the placebo group, 
the primary outcome (measured blood loss within 1 hour 
after enrolment of 500 ml or more) was less frequent 
(9.2%) than the 25% prediction on which the sample size 
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calculation was based. This may have been because the 
criteria for enrolment were loosely defined as 'more than 
expected blood loss', resulting in the enrolment of women 
with less severe blood loss than anticipated. The fact that 
enrolment was limited to women who were able to 
received detailed information about the study, may have 
caused selection of less severe cases. Although the inten­
tion was to enrol women who had not responded to con­
ventional therapy, the time taken for counselling of the 
women and obtaining informed consent may have 
resulted in some women responding to the primary treat­
ment, and therefore the low rate of ongoing blood loss in 
the placebo group. The study was thus underpowered to 
detect a statistically significant reduction in the primary 
outcome. With misoprostol there was a trend to reduced 
blood loss ~500 ml in 1 hour after enrolment (6/117 vs 
11/120, relative risk 0.56; 95% confidence interval 0.21 to 
1.46). 

Other proxy estimations of blood loss showed no signifi­
cant differences between the groups. The well-known 
side-effects of misoprostol, pyrexia and shivering, were 
significantly more frequent in the misoprostol than the 
placebo group. 

Serious morbidity or mortality occurred in 5 women, all 
from the misoprostol group. Two women who continued 
to bleed despite conservative therapy underwent abdomi­
nal hysterectomy and recovered well. There were 3 mater­
nal deaths: 

Case I 
A 22-year old woman with one previous pregnancy devel­
oped postpartum haemorrhage after vaginal delivery, 
managed with a 40-unit oxytocin infusion. She was 
enrolled and received the trial medication 85 minutes 
after delivery. Thereafter she received a second 40-unit 
oxytocin drip, oxytocin/ergometrine (5 units/0.5 mg) and 
intravenous cyclokapron. In the hour after randomisa­
tion, measured blood loss was 125 ml. Subsequently 
bleeding continued and a sub-total hysterectomy was per­
formed. Coagulopathy developed, bleeding continued 
through an abdominal drain, and she died 2 days after 
delivery despite re-Iaparotomy and multiple blood prod­
uct transfusions. 

Case 2 
A 32-year-old woman, para 2, gravida 4, delivered nor­
mally after labour was induced with misoprostol, 25 Ilg 
vaginally and 4 doses of 50 Ilg orally. Before enrolment 
she received oxytocin10 units, ergometrine 0.5 mg and a 
20-unit oxytocin infusion. She was enrolled and received 
the trial medication 140 minutes after delivery. After 
enrolment she received a further 40-unit oxytocin infu­
sion. Measured blood loss in the hour after enrolment was 
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Table I: Comparison of outcomes between women who received misoprostol or placebo, expressed as proportions (percent) or mean 
values [standard deviation]. Differences are expressed as relative risks or mean differences, with 95% confidence intervals. 

Misoprostol (I 17) Placebo (121) 

Baseline characteristics n n 

Age (years) 116 27.1 [6.0] 119 26.2 [6.2] 
Ergometrine before enrolment 106 36 (34%) 104 34 (33%) 
OxytOCin ~20 U before enrolment 116 82 (71%) 117 78 (67%) 
Primary outcomes: RRI MD 95% Conf. 

interval 
Blood loss ~500 ml* 117 6 (5.1%) 120 II (9.2%) 0.56 0.21 to 1.46 
Mean blood loss* [SD] (ml) 117 168 [163] 120 176 [173] -8 -51 to 35 
24 hour Haemoglobin <6 g/dL or blood transfusion 110 20 (18.2%) 116 17 (14.7%) 1.24 0.69 to 2.24 
Pyrexia at I hour ~38. 5°C 114 II (9.6%) 118 2(1.7%) 5.69 1.29 to 25 
Shivering at I hour ~ moderate 116 63 (54%) 118 30 (25%) 2.14 1.50 to 3.04 
Secondary outcomes: 
Blood loss ~ 1,000 ml* 117 1(0.85%) 120 0(0%) 
Blood transfusion 115 19 (17%) 119 15 (13%) 1.31 0.70 to 2.45 
24 hour haemoglobin <8 g/dL or blood transfusion 110 43 (39%) 116 37 (32%) 1.23 0.86 to 1.75 
Additional uterotonic after enrolment III 63 (57%) 112 63 (56%) 1.01 0.80 to 1.27 
Manual removal of the placenta 117 1(0.85%) 121 4 (3.3%) 0.26 0.03 to 2.28 
Evacuation of retained products of conception 117 2 (1.7%) 121 0(0%) 
Hysterectomy** 117 3 (2.6%) 121 0(0%) 
Maternal death** 117 3 (2.6%) 121 0(0%) 

RR = relative risk; MD = mean difference; Conf = confidence; SD = standard deviation *Measured. within I hour after enrolment ** One woman 
died after hysterectomy and is counted in both outcomes 

380 m\. Bleeding continued and a blood transfusion was 
commenced. Six and a half hours after delivery she suf­
fered a cardiac arrest and was resuscitated. Examination in 
theatre found the uterus to be empty and intact. The main 
source of bleeding appeared to be a tom cervix, which was 
sutured. At 7.5 hours after delivery she suffered a second 
cardiac arrest and could not be resuscitated. The estimated 
total blood loss was 3,000 m!. 

Case 3 
A woman with one previous delivery by caesarean section, 
developed postpartum haemorrhage of about 500 ml 
after a vaginal delivery. She was enrolled 85 minutes after 
delivery. Measured blood loss over the next hour was 425 
m\, after which she developed hypotension and cardiores­
piratory arrest. As no post-mortem examination was per­
formed, the possibility of internal bleeding from a 
dehisced caesarean section scar could neither be con­
firmed nor excluded. 

Unresponsive uterine atony was therefore not confirmed 
as the main cause of any of the deaths. 

Discussion 
Pyrexia and shivering were common side-effects of miso­
prosto\' as found in previous studies. Three women, all in 
the misoprostol group, had severe pyrexia >40°C. Previ­
ous studies of high-dose misoprostol for the treatment of 
postpartum haemorrhage have mostly used the rectal 
route, and none has had sufficient numbers to be likely to 
detect rare adverse outcomes such as severe pyrexia. These 
side-effects may be related to the rapid absorption of mis­
oprostol given orally, and the rapid absorption and high 
bioavailability when given sub lingually. Because of these 
serious side-effects, we would recommend that for future 
trials the dose be reduced. 

Several previous unblinded studies have reported dra­
matic effects of misoprostol when used to treat postpar­
tum haemorrhage. In 6 observational studies [19-24]. 41 
women with postpartum haemorrhage were treated with 
misoprostol 1,000 Ilg rectally (32 women), 200 Ilg rectally 
(5 women), 200 Ilg orally 2-hourly (2 women) or 800 Ilg 
intrauterine (2 women). In all but 2 of the women (who 
received 1,000 Ilg rectally), a prompt response to the treat­
ment was reported. In a single blind randomised trial [25] 
subjective prompt cessation of bleeding was reported in 
30/32 women who received misoprostol 800 Ilg rectally 
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compared with only 21/32 who received oxytocin 5 units 
plus ergometrine 0.5 mg intramuscularly. 

Conclusions 
In our double blind trial we have been unable to confirm 
the dramatic effects of misoprostol reported previously in 
unblinded studies. Our results, however, are consistent 
with anything from a large beneficial effect to a smaller 
adverse effect (relative risk of additional blood loss of 500 
ml or more anywhere between a reduction of79% and an 
increase of 46% with misoprostol). It is important that 
this possible benefivial effect be assessed by sufficiently 
powered randomised trials before the treatment enters 
routine clinical use. 
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Postpartum haemorrhage remains a leading cause of maternal mortality, despite treatment with conventional 
methods. In this randomised controlled trial, we compared misoprostol 600 Ilg (200 Ilg orally and 400 Ilg 
sub lingually) with placebo in the treatment of postpartum haemorrhage in addition to routine treatment. One 
hundred and sixty consenting women who delivered vaginally with measured blood loss ~500 mL and for 
whom inadequate uterine contraction was thought to be a possible factor were given either misoprostol or 
placebo in addition to normal treatment and after routine active management with uterotonics. Blood loss was 
measured by collection in a special plastic bedpan and side effects of treatment were recorded. Measured 
average additional blood loss was 325 mL (95% confidence interval [CI] 265 to 384 mL) with misoprostol and 
410 mL (95% CI 323 to 498 mL) with placebo. No severe side effects were noted in the use of misoprostol. 

18 
19 Introduction 

20 Haemorrhage is the largest single medical cause of 
21 maternal death, accounting for about 25% of the global 
22 total and claiming an estimated 150,000 lives annually.! 
23 Most of these deaths are due to postpartum haemorrhage, 
24 primarily due to atonic uterus. When postpartum haemor-
25 rhage occurs, a number of medical and surgical interven-
26 tions are used to control bleeding? One component in the 
27 treatment of postpartum haemorrhage is uterotonic therapy, 
28 most commonly with oxytocin and/or ergometrine. There is 
29 good evidence that their routine prophylactic use as part of 
30 the active management of the third stage of labour is 
31 effective in reducing the risk of postpartum haemorrhage.3 

32 Routine use of misoprostol for preventing postpartum 
33 haemorrhage has been found to be less effective than 
34 conventional uterotonics.4 

35 Beyond preventive use of misoprostol, its therapeutic 
36 use for the treatment of postpartum haemorrhage has been 
37 promoted, particularly in resource-poor situations, where 
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its non-parenteral administration, stability without refriger- 38 
ation and low cost make it highly attractive. Unfortunately, 39 
misoprostol is beginning to enter clinical use without 40 
systematic research to document its optimal dosage, effec- 41 

tiveness or risks. In six 'uncontrolled' studies, 41 women 42 
with postpartum haemorrhage were treated with misopros- 43 
tol using different doses and administration routes.5 All but 44 
two of the women (who received 1000 Ilg misoprostol 45 
rectally) appeared to respond promptly to treatment. It is 46 
difficult to be sure whether these observed responses were 47 
due to misoprostol or other simultaneous treatments such as 48 
conventional uterotonics or bimanual compression of the 49 
uterus. A small randomised trial with 64 study subjects 50 
involving the use of misoprostol (800 Ilg) rectally showed 51 
promising results.6 52 

The evidence for the effectiveness of misoprostol for 53 
treatment of postpartum haemorrhage is thus promising 54 
but unsubstantiated. A dose of 600 Ilg appears safe in the 55 
prevention of postpartum haemorrhage, with an accept- 56 
able level of side effects and good increase in uterine 57 
activity. Prior to this study, we recommended a misopros- 58 
tol dosage of 600 Ilg (200 Ilg orally and 400 Ilg sub lin- 59 
gually) for the management of postpartum haemorrhage 60 
based on available knowledge of pharmacokinetic, phys- 61 
iological and clinical studies of misoprostol (Hofmeyr, 62 
unpublished report for WHO). The combined route of oral 63 
and sublingual administration was used as these two routes 64 
combined together have shown the most optimum phar- 65 
macokinetic profile (rapid onset, highest peak and long 66 
duration). 67 

The objective of this trial was to evaluate whether miso- 68 
prostol administered 200 Ilg orally and 400 Ilg sublingually 69 
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70 is safe and confers additional benefits when combined with 
71 conventional management for women with postpartum 
72 haemorrhage (measured blood loss 2:500 mL). 

73 Methods 

74 Women admitted to the labour room of the Farafenni 
75 APRC Hospital, Gambia were given information about the 
76 trial in an appropriate local language by a midwife and 
77 invited to sign or thumb print consent to participate. 
78 Management of the third stage of labour was by routine 
79 active management with oxytocin 10 units or syntometrine 
80 one ampoule (5 mL). Women diagnosed with postpartum 
81 haemorrhage (measured blood loss 2:500 mL within 1 hour) 
82 and for whom inadequate uterine contraction was thought 
83 to be a possible factor, were given standard routine treat-
84 ment for postpartum haemorrhage (rubbing the uterus if it 
85 was found to be poorly contracted, commencing an intra-
86 venous infusion, administrating oxytocics, delivering the 
87 placenta if undelivered and emptying the bladder).7 In 
88 addition, they were enrolled by opening the next in a series 
89 of randomised treatment packs in opaque envelopes con-
90 taining either misoprostol three 200 Ilg or placebo tablets, 
91 each administered as one tablet orally and two tablets 
92 sublingually. The tablets were similar in size and colour 
93 but not in shape. Efforts to obtain identical placebo tablets 
94 were unsuccessful. Although there was no account where 
95 the midwife caught sight of the tablet, this is not sufficient 
96 guarantee of adequate blinding. 
97 Immediately after administration of the study medica-
98 tion, the woman was positioned on a clean bedpan on top of 
99 a fresh large perineal pad with plastic backing, for a further 
100 period of at least 1 hour. The hour was measured using a 
101 standard timer. However, the blood collection ended only 
102 when the midwife considered active bleeding to have 
103 stopped. The blood collected in the bedpan was then 
104 transferred to a measuring jar. The measuring jar and all 
105 gauzes and pads used were put in a standard plastic bag and 
106 the total difference between the dry and wet weights was 
107 calculated. A 100-g increase in weight was considered to be 
108 equivalent to 100 mL of blood (i.e. specific gravity of 
109 blood was assumed to be 1 g mL -1). Under-estimation of 
llO blood loss was unavoidable as some blood can be expected 
111 to spatter on the drapes and on the gowns of the attendant 
112 although attempts were made to minimise such losses. 
113 Furthermore, maternal blood contained in placental inter-
114 stices was also not measured. As these under-estimations, 
115 as well as any over-estimations (e.g. due to amniotic fluid) 
116 were likely to be distributed equally between the random-
117 ised study groups, there was no need for such corrections. 
118 Side effects were recorded by the attending midwife as 
119 they were observed or reported in response to direct ques-
120 tioning. Haemoglobin level was estimated between 12 and 
121 24 hours after delivery. Time of delivery and taking of the 
122 haemoglobin estimation were recorded on the data form. 

Haemoglobin was measured by taking a fingerprick and by 
using a Heamocue Haemoglobin machine and cuvette 
(HemoCue, A..ngelholm, Sweden). Demographic and obstet­
ric characteristics of the women were recorded to assess 
comparability of the study groups at trial entry and data were 
collected on outcomes and possible confounding factors. 

Exclusion criteria were the lack of consent for partici­
pation, women who had a caesarean section, blood loss 
<500 mL in the first hour after delivery, if the delivery 
occurred at <28 weeks of gestation and if inadequate 
uterine contraction was not thought to be a possible 
causative factor for the postpartum haemorrhage. The 
primary outcome measure was average additional blood 
loss after enrolment. Secondary outcome measures were 
frequency and severity of side effects, assessed and 
recorded using standardised data capture sheets, additional 
blood loss 2:500 mL after enrolment, clinical complications 
(need for blood transfusion, hysterectomy) and haemoglo­
bin 12-24 hours after delivery. 

Sample size was calculated using the primary outcome 
measure. It was assumed that, to detect a 100-mL differ­
ence in additional average blood loss after enrolment 
(assuming mean additional blood loss of 400 mL in the 
placebo group and 300 mL in the misoprostol group, and a 
standard deviation of 200 mL in both groups) at 5% 
significance level with 80% power, 63 women per group 
would be required. Data were doubly entered, checked and 
cleaned using Epi-Info 6.0 and analysed using Stata 7.0 
(Stata, Texas, USA). The randomisation code was broken 
only after entry and checking of data. Comparisons were by 
the X 2 or Fisher's exact probability test and relative risks 
with 95% confidence intervals (95% CI) for categorical 
data, while for continuous data the t test was used and 95% 
confidence intervals were calculated. Ethics approval was 
obtained from the ethics committee of the Gambia Gov­
ernment and MRC Laboratories. An independent data 
monitor (Dr A. M. Giilmezoglu) reviewed the data collect­
ed from the initial 80 women and recommended that the 
study to continue until complete recruitment. 

Table 1. Comparison of baseline variables between women allocated to 
receive misoprostol or placebo in the treatment of postpartum haemorrhage 
in addition to normal treatment. Values are shown as mean [SD] or n (%). 

Age (years) 
Primiparous 
Parity::: 6 
Fundal height (weeks) 
Twin delivery 
Singleton stillbirth 
Birthweight for singletons (g) 
Blood loss prior to randomisation (mL) 

Episiotomy/tear 
Manual removal of placenta 
Use of therapeutic uterotonics 

Misoprostol 
(n = 79) 

24.6 [6.4] 
23 (29.1) 
12 (15.2) 

24.7 [3.6] 
8 (10.1) 
9 (11.4) 

2891 [739J 
702 [191] 

18 (22.8) 
3 (3.8) 

22 (27.9) 

Placebo 
(n = 81) 

24.1 [5.4] 
26 (32.1) 
12 (14.8) 

24.6 [2.9] 
5 (6.2) 

J3 (16.1) 
2909 [692J 
757 [338J 

16 (19.8) 
3 (3.7) 

28 (34.6) 
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123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 

tl.1 

t1.2 

t1.3 

t1.4 
tl.5 
t1.6 
t1.7 
t1.8 
t1.9 
tl.10 
tl.ll 
tl.12 
tl.13 
tl.14 
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162 Results 

163 During the study period from November 2002 to October 
164 2003 there were 1094 vaginal deliveries at Farafenni 
165 AFPRC hospital. In 1048 women (95.8%), consent was 
166 obtained and blood loss was measured, and in 174 of these 
167 women (16.6%) blood loss was measured to be ~500 mL. 
168 In 160 women, inadequate uterine contractions were 
169 thought to be a possible causative factor for the postpartum 
170 haemorrhage. 
171 There were no withdrawals after enrolment, and all 
172 outcomes were analysed according to the allocated study 
173 group. The two groups were similar with regard to baseline 
174 characteristics (Table 1). There was no difference between 
175 the two groups in the amount, route and type(s) of other 
176 uterotonics used as prophylactic management and in the 
177 initial treatment of the postpartum haemorrhage. There 
178 was no problem recorded with the sublingual administra-
179 tion and acceptability of study medication. The study 
180 outcome variables are summarised in Table 2. Measured 
181 average additional blood loss was 325 mL (95% CI 265 to 
182 384 mL) after misoprostol and 410 mL (95% CI 323 to 
183 498 mL) after placebo, while the medians were 231 and 
184 277 mL, respectively. Shivering and mild fever (temperature 
185 ~37.5°C) were more common in the misoprostol group. 
186 There were only two women with a temperature higher than 
187 39°C, and none of the participants had a temperature above 
188 40°C. There was no report of severe side effects or other 
189 adverse events in the misoprostol group. With regard to the 
190 other secondary outcomes, namely, additional blood loss 

t2.1 Table 2. Comparison of outcome variables between women allocated to 
receive misoprostol or placebo in the treatment of postpartum haemorrhage 

t2.2 in addition to normal treatment. Values are shown as mean [SD] or n (%). 

t2.3 

t2.4 Primary outcome 
t2.5 Average blood loss 

after taking study 
medication (mL) 

t2.6 
t2.7 Secondary outcomes 
t2.8 Shivering 
t2.9 Nausea 
t2.10 Headache 
t2.11 Temperature ~ 37.5°C 
t2.12 
t2.13 Blood loss ~ 500 mL 
t2.14 Blood loss ~ 1000 mL 
t2.15 Postpartum 

Hb < 6 g dL -lor 

blood transfusion 
t2.16 Hysterectomy 
t2.17 Use of additional 

uterotonics 

Misoprostol 
(n = 79) 

Placebo 
(n = 81) 

Effect size' 
(95% CI) 

325 [264] 410 [397] -85 [-191 to +20.5] 

23 (29.1) 8 (9.9) 2.95 (1.40 to 6.19) 
3 (3.8) 5 (6.2) 0.62 (0.15 to 2.49) 
7 (8.9) II (13.6) 0.65 (0.27 to 1.60) 

16 (20.3) 8 (9.9) 2.05 (0.93 to 4.52) 

\3 (16.5) 23 (28.4) 0.58 (0.32 to 1.06) 
2 (2.5) 5 (6.2) 0.41 (0.09 to 1.77) 

12 (15.2) 12 (14.8) 1.02 (0.49 to 2.15) 

0 2 (2.5) 
3 5 (6.2) 0.62 (0.17 to 2.25) 

• Relative risk except for average blood loss after taking study 
t2.18 medication for which the difference between means employed instead. 
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~500 mL (16.5% vs 28.4%) and ~ 1000 mL (2.5% vs 6.2%) 191 

after enrolment, and use of additional uterotonics treatment 192 
for postpartum haemorrhage (3.8% vs 6.2%) was lower in 193 

the misoprostol than in the placebo group but not statisti- 194 
cally significant. There was no difference in low postpartum 195 
haemoglobin or the proportion of patients requiring a blood 196 

transfusion between the two groups. 197 

Discussion 198 

The purpose of this trial was to explore any additional 199 

effect to conventional methods, and to establish the safety of 200 
200 Ilg oral and 400 Ilg sublingual misoprostol in addition to 201 

routine uterotonics in the treatment of postpartum haemor- 202 
rhage. Side effects were mild to moderate and comparable 203 
with findings from previous randomised controlled trials of 204 
misoprostol to prevent postpartum haemorrhage. 8 The 205 
results of this study showed that the average additional 206 
blood loss, additional blood loss ~500 mL and ~ 1000 mL 207 
after enrolment, and use of additional uterotonics were 208 
lower in the misoprostol group but did not reach statistical 209 
significance. 210 

In the large WHO collaborative trial of misoprostol in 211 
the management of the third stage of labour,4 blood loss 212 
~ 1000 mL and use of additional uterotonics (the primary 213 
outcomes in this trial) were more frequent with misoprostol 214 
than with oxytocin 10 units, indicating that oxytocin should 215 
remain the drug of choice for routine prophylaxis in those 216 

settings where it is possible to administer this drug. Given 217 

the advantages of misoprostol (stability at high tempera- 218 
ture, oral administration, long shelf-life and low cost) and 219 

the fact that postpartum haemorrhage remains an important 220 
cause of maternal mortality especially in the developing 221 
world, it is important to assess the use of misoprostol in the 222 
treatment of postpartum haemorrhage. 223 

In the WHO collaborative misoprostol prevention trial, 224 
blood transfusion was used less frequently in the misoprostol 225 
group. However, this was not a primary outcome for this 226 

study, and hence, it may have been a chance occurrence. 227 
There could be a synergistic pharmacological effect between 228 

misoprostol and conventional uterotonics. Many women in 229 

the misoprostol group thus received misoprostol as well as 230 
conventional uterotonics, whereas those in the oxytocin 231 

group received only conventional oxytocics. A pharmaco- 232 
kinetic study linked to the WHO trial reported that a longer 233 
time to peak level with misoprostol (20-30 minutes) com- 234 

pared with syntocinon (3 minutes) may account for more 235 
early blood loss with misoprostol. Physiological studies have 236 

also shown a more rapid onset of uterine contractions 237 

following syntometrine compared with misoprostol after 238 
delivery. This does not exclude the possibility that miso- 239 

prostol may have an effect on more persistent bleeding. 240 

In this study, the use of blood transfusion was more 241 
frequent and postpartum haemoglobin was lower in the 242 

misoprostol group compared with the placebo group. The 243 
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244 seemingly positive results in the misoprostol group regard-
245 ing additional blood loss and use of uterotonics should be 
246 interpreted cautiously as this is a small study with limited 
247 power to only detect large differences. Postpartum haemor-
248 rhage accounts for more maternal deaths in places where 
249 access to hospital delivery is limited and in situations where 
250 other interventions to treat bleeding are not available. To 
251 conduct a large-scale randomised trial of misoprostol for 
252 treatment of postpartum haemorrhage in a setting in which 
253 conventional uterotonics are not available poses logistical 
254 and ethical problems. If rnisoprostol is found to be effective 
255 over and above the effects of conventional treatment, it is a 
256 biologically reasonable assumption that it will be at least as 
257 effective or more so when conventional uterotonics are not 
258 available. 
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Misoprostol as an adjunct to standard uterotonics for 
treatment of post-partum haemorrhage: a multicentre, 
double-blind randomised trial 
Mariana Widmer, jennifer Blum, G Justus Hofrneyr, Guillermo Carro/;, Hany Abde/-Aleern, Pisake Lurnbiganon, Nguyen Thi Nhu Ngoc. 
Daniel Wojdyla, Jadsada Thinkharnrop, Mandisa 5ingata, Luciano E lViignini, Mahmoud Ahmad Abdel-Alcem, Tran Son Thach, 8everly Winikoff 

Summary 
Background Post-partum haemorrhage is a leading cause of global maternal morbidity and mortality. Misoprostol, a 
prostaglandin analogue with uterotonic activity, is an attractive option for treatment because it is stable, active orally, 
and inexpensive. We aimed to assess the effectiveness ofmisoprostol as an adjunct to standard uterotonics compared 
with standard uterotonics alone for treatment of post-partum haemorrhage. 

Methods Women delivering vaginally who had clinically diagnosed post-partum haemorrhage due to uterine atony 
were enrolled from participating hospitals in Argentina, Egypt, South Africa, Thailand, and Vietnam between July, 
200S, and August, 2008. Computer-generated randomisation was used to assign women to receive 600 jlg misoprostol 
or matching placebo sublingually; both groups were also given routine injectable uterotonics, Allocation was concealed 
by distribution of sealed and sequentially numbered treatment packs in the order that women were enrolled. Providers 
and women were masked to treatment assignment. The primary outcome was blood loss of 500 mL or more within 
60 min after randomisation. Analysis was by intention to treat. This study is registered, number ISRCTN344S5240. 

Findings 1422 women were assigned to receive misoprostol (n=705) or placebo (n=717). The proportion of women 
with blood loss of 500 mL or more within 60 min was similar between the misoprostol group (100 [14%]) and the 
placebo group (100 [14%); relative risk 1· 02, 95% CI 0·79-1· 32). In the first 60 min, an increased proportion of 
women on misoprostol versus placebo, had shivering (455/704 [65%) vs 230/717 [32%); 2-01, 1,79-2,27) and body 
temperature of38'C or higher (303/704 [43%) vs 107/717 [15%); 2· 88, 2·37-2· 50). 

Interpretation Findings from this study do not support clinical use of 600 jlg sublingual misoprostol in addition to 
standard injectable uterotonics for treatment of post-partum haemorrhage_ 

Funding Bill & Melinda Gates Foundation, and UNDP/UNFPA/WHOfWorid Bank Special Programme of Research, 
Development and Research Training in Human Reproduction. 

Introduction 
Haemorrhage is the leading cause of maternal mortality 
in low-resource settings: 1 an estimated 125000 deaths are 
due to post-partum haemorrhage every year.' Maternal 
death from haemorrhage is rare in high-resource settings, 
suggesting that medical interventions for haemorrhage 
contribute substantially to survivaL Conventional 
treatment of post-partum haemorrhage relies heavily on 
hospital-based interventions, However, post-partum 
haemorrhage is largely unpredictable.) and can lead to 
death within hours. Simple treatment methods are 
needed for implementation at all levels of care. 

Misoprostol is a prostaglandin E1 analogue that is 
widely marketed in tablet form, and is registered for use 
in the prevention and treatment of peptic ulcer disease. It 
is thermostable, can be taken orally, and is fairly 
inexpensive, Although misoprostol is less effective than 
oxytocin for prevention of post-partum haemorrhage,' it 
has been promoted widely for the ease with which the 
drug can be taken,' and the positive results from a trial of 
misoprostol administration by rural birth attendants in 
India,' Concerns about misuse' and side-effects' have 

emerged, and misoprostol use for labour induction 
seems to increase post-parhlm blood loss.' 

Clinical use of misoprostol for post-partum haemorrhage 
is based on weak evidence. 10.11 At the stal1 of our study, three 
randomised trials of misoprostol for treatment of post­
parhlm haemorrhage had been published,12-L4 Lokugamage 
and colleagues" reported that 800 rg rectal misoprostol 
stopped post-palium haemorrhage significantly more 
effectively than did combined intramuscular syntometrine 
and intravenous syntocinon, However, in that trial 
treahnent allocation was unblinded and the outcome was 
subjective assessment of clinical response, so investigator 
bias could have favoured the misoprostol group. Hofmeyr" 
and Walraven" and their colleagues did double-blind trials 
and showed reduced blood loss \\~th misoprostol compared 
with placebo, both in combination with standard 
uterotonics, but the differences were not significant rna 
meta-analysis of the results of these trials, misoprustol 
significantly reduced the primary outcome of additional 
blood loss of 500 mL or more (relative risk 0·57, 95% CI 
0·34-D·96),1I However, in a systematic review, Mousa and 
Alfirevic'" concluded that evidence for any advantage from 
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addition of misoprostol to standard uterotonic treahnent 
was insufficient, and called for more safety data on 
misoprostol as adjunctive treatment for post-partum 
haemorrhage. l' The main side-effects of misoprostol are 
shivering and pyreAia. which are dose-dependent.l1J' 

We aimed to establish whether further blood loss could 
be reduced with the addition of 600 Ilg misoprostol 
sublingually to standard uterotonic treatment (mostly 
oxytocin) in women with post-partum haemorrhage that 
was suspected to be caused by uterine atony in vaginal 
delivery. Findings from pharrnacokinetic data show that 
sublingual administration results in the most rapid 
absorption, and the highest serum concentrations and 
bioavailability.lSlo Reduced blood loss with this simple, 
inexpensive adjunctive treatment for post-partum 
haemorrhage could have major public health implications. 
Conversely, demonstration of lack of efficacy would 
provide evidence to help avoid further use of an ineffective 
and potentially harmful drug. 

Methods 
Participants 
All women delivering vaginally were eligible to participate 
in the study if they had clinically diagnosed post-parhlm 
haemorrhage that was suspected to be due to uterine 
atony. and they needed additional uterotonics. 
Participants were enrolled from hospitals in Argentina, 
Egypt, South Africa, Thailand, and Vietnam between 
July. 2005, and August. 2008. Women were not eligible 
for the trial if: delivery was by caesarean section; 
misoprostol could not be given sublingually; any severe 
allergic or bleeding disorders (eg, haemophilia) were 
recorded: temperature was higher than 38· S'C; the 
delivery was defined as a miscarriage according to local 
gestational age limits; or the placenta was not delivered. 

Women were provided with information about the trial 
during antenatal care. At admission for delivery, women 
were approached to participate in the trial and invited to 
give informed consent; all women provided written 
consent. The trial was approved by the ethics committees 
of the participating centres and by the Scientific and 
Ethical Review Group for the UNDP/UNFPAjWHO/ 
World Bank Special Programme of Research, 
Development and Research Training in Human 
Reproduction. The findings are reported in accordance 
with the revised CONSORT guidelines. '0 

Randomisation and masking 
A computer-generated randomisation sequence was 
derived centrally by Gynuity Health Projects (New York, 
NY, USA). and was stratified by country. Within the strata 
women were individually allocated by block randomisation 
(varying blocks of six and eight) to receive 600 llg 
misoprostol sublingually (three tablets of 200 Ilg; GyMiso, 
HRA Phanna, Paris, France) or matching placebo; both 
groups received standard utero tonics. The standard 
utertonic was in most cases 10 I U oxytocin given 
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717 aSSigned to placebo 
plus standard uterotonlCS 

: did not receive intervention 
(not re-corded) 

2 did not receive Intervention 

(not recorded) 

704 received intervention 

2 lost tofollow-lJp at 90 min 
tblood loss not recorded) 

Figure 1: Trial profile 

Age (yoars) 

Nulliparous 

705 analysed fN the 
pnmary olJtcome 

Misoprostol 
(n;705) 

26 (56) 

287 (41%) 

715 fo?teived intervention 

3105t to follow-up at go min 
(blood loss not recorded) 

717 .1nalysed for the 
primary outcome 

Placebo 
(n;717) 

26(60) 

290 (40%) 

Type of uterotonic given during active management of third stage of labour 

Oxytocin 688 (98%) 

Ergometrine 44 (6%) 

Prostaglandins 8 (1%) 

Any uterotonic taken before study drug 645 (91%) 

Blrthweight of neonate (9) 3148 (589) 

Data arc mean (SO) or number (%) 

Table 1: Baseline characteristics of participants 

701 (98~:.) 

49(7%) 

6(10/,) 

647(90%) 

3164 (557) 

intramuscularly or by slow intravenous injection. The use 
of uterine massage was not consistent. The randomisation 
code was not shown to any participating trial centre or 
member of the study team until the trial was closed. 

Treatment boxes were identical in appearance for both 
groups, and placebo tablets were identical in shape, 
colour, weight. feel, and taste to misoprostol tablets. To 
conceal allocation, treatment boxes were sealed and 
numbered sequentially according to the randomisation 
sequence, and distributed in the order that women were 
judged to be eligible and were enrolled in the study. After 
diagnosis of post-partum haemorrhage. standard 
uterotonics were given immediately as per standard 
practice at participating hospitals. Participants were then 
randomly allocated to treatment by the health provider. 
and received the shldy drug as soon as possible after 
standard uterotonics. Both providers and participants 
were masked to treahnent allocation. 

Procedures 
The primary outcome was measured blood loss of 500 m L 
or more v.'ithin 60 min after randomisation. Secondary 
outcomes were: need for blood transfusion; haemoglobin 
concentration ofless than 80 gil within 24 h post parhlm 

I 

1809 
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Misoprostol Placebo Relative risk 

(n=705) (n=717) (95%(1) 

Primary outcome 

Blood loss of 2:500 mL witnin 60 min after 100 (14'~) 100(14%) 102 (019 to 1·32) 
randomisation 

Secondary outcomes 

Blood transfusion after randomisation 103 (15%) 117 (16%) 0·89 (070 to H4) 

Haemoglobin concentration of <80 gIL within 24 h 121 (18%) 139 (20%) 0·89 (0·72 to HI) 

post partum or need for blood transfusion* 

Blood loss after randomisation 

Within 60 min (mL) 200 (100-306) 200 (100-340) O(OtoO)t 

dOOOmL 9(1%) 9(1%) 1·02 (041 to 2·55) 

Within 90 min (mL)t 250 (120-440) 250 (121}-450) 0(-40 to 20)t 

>500mL 149 (21%) 162 (23%) 093 (0 77 to H4) 

~1000mL 17(2%) 22 (37;) 0}8 (042 to 147) 

Any uterotonic after randomisation 188 (27%) 203 (28 C
,,) 0·94 (0)9 to 111) 

Maternal death 2«1%) NA 

Severe morbidityi 8(1%) 10(1%) 0·81 (0-32 to 2·00) 

Data are Ilumbe-r {'*l or median (lOR), unless otherwise indicated. NA=not applicable "Data were ro::corded for 

691 patients receiving mlsoprostol and 710 patients receiving placebo, outcomes could not be measured In remaining 
patIent-;, +Thc~c data arl' medIan dirtcrenLc (95';'r (I). iData were rewrdcd fur 703 patients rClelving misoprostul and 
714 p.,tlents receiving placebo; outcomes (ould not be measured in remaining patients ~Defilled as hysterectomy or 

admiSSIon to d maternal intensive care unIt 

Table 2: Primary and secondary outcomes 

1810 

or need for blood transfusion; median blood loss at 
60 min and 90 min after randomisation; blood loss of 
500 mL or more within 90 min after randomisation; 
blood loss of 1000 mL or more within 60 min and 90 min 
after randomisation; need for any additional uterotonic; 
maternal death; severe morbidity (hysterectomy or 
admission to a maternal intensive care unit); side-effects 
(shivering, pyrexia, diarrhoea, vomiting, or nausea) 
within 60 min and 90 min after randomisation; and need 
for any other interventions. Unless otherwise specified. all 
secondary outcomes were recorded from randomisation 
up until discharge. Providers assessed side-effects by 
direct observation or questioning of participants. and 
every woman with a side-effect was asked to classify the 
side-effect as mild, moderate, or severe. Any side-effect 
needing treatment was recorded as severe. Body 
temperature was assessed with standard thermometers 
that were routinely used in every hospital. 

The trial adhered to the methods used for blood loss 
measurement in the WHO trial of misoprostol for the 
prevention of post-partum haemorrhage.' Blood collection 
started immediately after the study drug was given. A 
fresh, non-absorbent sheet was placed under the buttocks 
of the woman. A low-profile plastic fracture bedpan was 
positioned below the woman's perineum to collect all 
subsequent blood lost for 90 min. The blood in the bedpan 
plus any spilled blood from the non-absorbent sheet or 
blood-soaked gauze swabs. or both, was transferred to a jar 
and the volume was measured. At the centre in Egypt. 
blood was collected into a calibrated plastic sheet that was 
placed below the woman immediately after she took the 

study drug, and the volume was measured accordingly. 
Measures of blood loss were recorded at 60 min and 90 min 
after randomisation. If bleeding did not stop, providers 
continued to provide standard care for post-partum 
haemorrhage according to local protocol. Thus the only 
addition to routine care was use of the study drug. 

Baseline characteristics, blood loss at 60 min and 
90 min after randomisation, side-effects and all other 
interventions were obtained and recorded on paper forms 
by trained study staff at the time of the delivery; data were 
reviewed by the principal investigator at each hospital. 
All data entry fonns were stored at the participating 
hospital. Data were entered locally into a centralised 
online database developed by the Geneva Foundation for 
Medical Education and Research, Switzerland. All data 
were available for viewing by designated study monitors 
throughout the trial. Regular monitoring continued 
throughout the trial period to ensure protocol adherence 
and reliable data recording and data entry. 

The data safety and monitoring board convened twice 
to review the data. After 400 women had been recruited, 
the first meeting took place to review the rate of side­
effects with 600 rg misoprostol, and to confirm that the 
trial had an adequate sample size. After 700 women had 
been recmited, the second meeting took place to assess 
treatment effectiveness. The trial investigators were 
advised to continue with recruitment after both interim 
analyses. 

Statistical analysis 
On the basis of a systematic review of previous trials,l1 we 
estimated that additional blood loss of 500 mL or more 
would occur in about 16% of women on placebo. 
Therefore, 691 women per group would be needed to 
detect a reduction to 10% in women receiving misoprostol 
(relative risk reduction of 37%) at a 5% significance level 
(two-sided test) with 90% power, so the trial size was set 
at 1400 women. 

All analyses were by intention to treat. Comparisons 
between treatment groups for baseline characteristics were 
done to ensure comparability between study groups and to 
identify any possible confounding factors. Categorical 
outcomes are presented as percentages and were compared 
between treatment groups with relative risks (95% Cl). 
Continuous outcomes were not distributed normally, so 
these data are presented as median (IQR) values; treatment 
groups were compared from the difference in median 
values, and 95% CIs were derived with a bootstrap 
procedure. Stratified analyses were done with the Cochran­
Mantel-Haenszel statistic. Homogeneity tests (Breslow­
Day) were done to assess the association between outcomes 
and treatment across participating countries. The number 
needed to harm (95% Cl) was calculated for side-effects if 
a significant difference was recorded. All statistical analyses 
were done with SAS (version 9.2), and we judged p values 
ofless than 0·05 to be significant. 

This study is registered, number lSRCTN3445524O. 
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Role ofthe funding source 
The sponsors of the shldy had no role in the study design, 
data collection. data analysis. data interpretation, or 
writing of the report. The corresponding author had full 
access to all of the trial data and had final responsibility 
for the decision to submit for publication. 

Results 
Figure 1 shows the trial profile. 1422 women were enrolled 
and randomly assigned to receive 600 fig misoprostol 
sublingually plus standard uterotonics (n=705 
participants). or placebo plus standard uterotonics 
(n=717). Baseline characteristics were similar for 
participants allocated to each study group (table 1). 

Analysis of the primary outcome showed no significant 
difference in the proportion of women with measured 
blood loss of 500 mL or more within 60 min after 
randomisation between the misoprostol and placebo 
groups (table 2). This result was consistent across the five 
trial centres (data not shown). Stratified analysis to 
account for any potential differences between nuliparous 
and multiparous women did not detect any differences 
between the treatment groups (data not shown). 
Stratification by labour induction with and without 
misoprostol was not done because no participants were 
induced with misoprostol. Stratified analyses by country 
did not differ from the previously presented results. 

We recorded no significant difference between 
treatment groups in secondary effectiveness outcomes 
of: blood loss of 1000 mL or more within 60 min and 
90 min after randomisation; blood loss of 500 mL or 
more within 90 min after randomisation; median blood 
loss at 60 min; and haemoglobin concentration of less 
than 80 giL within 24 h post partum or need for blood 
transfusion before discharge as requested on the basis 
of the health provider's clinical judgment (table 2). 
Additional uterotonics to stop bleeding and avoid the 
need for blood transfusion after randomisation were 
given with similar frequency to women allocated to 
misoprostol and placebo (table 2). 

Within 60 min and 90 min after randomisation, shivering 
was the most conmIon side-effect and was strongly 
associated with misoprostol (table 3). Furthermore, severe 
shivering occurred in more women on misoprostol than 
on placebo. Misoprostol use was also associated with an 
increased proportion of women who had a temperature of 
38°C or higher within 60 min and 90 min after 
randomisation, a temperahue of 40°C or higher within 
60 min and 90 min after randomisation. or vomited within 
60 min or 90 min after randomisation. Reports of diarrhoea 
and nausea were infrequent, and differences between the 
treatment groups were not clinically or statistically 
significant. Numbers needed to harm suggested that for 
every three women treated with misoprostol plus standard 
utero tonics, one additional episode of shivering would be 
recorded compared with use of standard uterotonics alone. 
Similarly, for every 35 women treated \vith misoprostol 
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Misoprostol Placebo (n=717) Relative risk (95% CI) Number needed to harm 
(n=704r (95%CI)1 

Within 60 min after randomisation 

Shivering 

Any 455 (65%) 230 (32";) 201 (179-227) 3·1 (27-}6) 

Severe 80 (11%) 7(1%) 1164 (5-41-25·03) 9·6 (7·8-126) 

Temperature 

~3t>C 303 (43~,) 107 (15'1,.) 288 (2,37-250) 36 (3·1-4 2) 

~40'C 18(N) 3 (<l~l')) 611 (181-2065) 467 (29 4-1136) 

Diarrhoea 

Any :2 «1%) 3 «1%) 0·68 (011-4·05) 

Severe 0 0 NA NA 

Vomiting 

Any 36(5%) 16(2%) 2·30 (128-409) 347 (207-107·5) 

Severe 2 (<1%) 2 «1%) 1·02 (014-].21) 

Nausea 

Any 45(6%) 35(5%) H1 (0·85-2·01) 

Severe 2 «1%) 1 «1%) 2·04 (018-22-41) 

Within 90 min after randomisation 

Shivering 

Any 514 (73%) 252 (35%) 2·08 (1·86-2·32) 2·6 (23-}0) 

Severe 95(13%) 13 (2%) 7-44 (4·21-1316) 8·6(6·9+1) 

Temperature.:t 

d8'e 406 (58%) 137 (19%1 300 (255-353) 26 (2 3-30) 

>40"l 48 (7',) 3 «1'.\) 1621 (507-5178) 156 (11 6-22 3) 

Diarrhoea 

Any ·6(1%) 5(1%) 1·22 (0·37-J.99) 

Severe 0 0 NA NA 

Vomiting 

Any 45(6%) 25 (3%) 183 (114-2·96) 34-4 (196-1538) 

Severe 2 «1%) 2 «1%) 102 (014-7·21) 

Nausea 

Any 60(9%) 49(7%) 1-25 (0·87-179) 

Severe 2 «10/.) 1 «1%) 2·04 (018-2241) 

Data are number ((o'o), unless otherwise indicated ··",data unavailable because of uncertamty between benefit and harm 
NA ... tlot applICable "Blood loss alone was recorded for one patient randomly allocated to rnisoprostol, and so data are 
supplied for 704 patients. ~Misoprostol plus standard uterotonics versus placebo plus standard uterotonics . .tData were 
recorded for 702 patients receIving misoprmtol and 711 patients receiving placebo; outcomes could not be measured In 
remaining patIents 

Tabl. 3: Side-effects 

plus standard uterotonics, one additional episode of 
vomiting would be expected compared with lise of standard 
uterotonics alone (table 3). 

18 women had severe maternal morbidity, which was 
defined as hysterectomy or admission to a maternal 
intensive care unit (table 2). Two women died. both in 
the misoprostol group (table 2). One woman was 
diagnosed with severe post-partum haemorrhage that 
was unresponsive to treatment, and she died of 
disseminated intravascular coagulopathy on the day of 
delivery. The other woman was diagnosed with post­
partum haemorrhage that was suspected to be due to 
uterine atony. She received a blood transfusion and a 
laparotomy was done under general anaesthesia, at which 
time a spiral tear of the left lateral wall of the uterus was 
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Events/number of patients ('Yo) Weight Risk ratio (95% CI) 

Misoprostol Placebo 

Previoustrials* 

Walraven et al (2004)'4 13179 (16',,,1 23/81 (28r:) 16·6" --+--+ 0'58 (0'32-1 06) 

0'56 (021-146) i Hotmev;::r et al (2004)11 6/117 (5',~) 11/120 (9S'd 8'0% -------;.-

Lt.!ben etal (20J8)11 2/29 U~.) 4/32 (13%) 28" --_-+-_ 0'" (0 11-2'19) . 

Subtotal 21/225(9%) 38/233(16%) +: 0'57 (0'35-0'93) 

Heterogeneity: X'=O'01, df=2 (p=l'OO), /'c;oO% 

Test for overall effect. Z:2'24tp=O 02) 

Present trial 100i70S(14%) 100/717(14%)' • 1'02 (0 79-131) 

H.::oterogcnc:lty: NA 

Test for overall effect: l=0'13 (p=O'90) 

Total 121/930(13%) 138/950(15%) 100·0% 0·89 (0'71-1-12) 
Heterogeneity: ;(,,:419, df=3 (p=O'24),I'",28% 

Tc~t tor overall effect: z=o 96 (p=O'34) • iii I I 
"0 100 0" 10 20 

Favours Favour" 
misoprostol placebo 

Figure 2: Meta-analysis of blood loss of 500 mL or more within 60 min after randomisation in trials of 

misoprostol as an adjunct to standard uterotonics for treatment of post-partum haemorrhage 

NA=not applicable. "Misoprostol doses were: 400 ~g sub lingually and 200 ~g orally;" 400 ~g sublingually, 

200 ~g orally, and 400 I'g rectally;" and 600 I'g sublingually." 
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identified and repaired, and the uterine artery was ligated, 
She was admitted to the intensive care unit for 
postoperative ventilation, circulatory support. and further 
blood transfusions, but died the next day from multiorgan 
failure. The final diagnosis was ntptured uterus and not 
uterine atony. 

Discussion 
The results of this large trial show no benefit of 
misoprostol in addition to standard injectable uterotonics 
for the treahnent of post-partum haemorrhage. Moreover, 
misoprostol use was associated with shivering, body 
temperature of 38'C or higher, and vomiting. 

Three randomised trials have studied use of misoprostol 
plus uterotonics versus uterotonics alone for treahnent 
of post-partum haemorrhage: two were published before 
our study was planned.uJ< and one was published while 
our trial was underway." Meta-analysis of these three 
trials found a reduction of 40-50% in blood loss of 
500 mL of more in women on misoprostol versus those 
on placebo (figure 2). The dose and route of administration 
of misoprostol differed between the three trials, but these 
differences are unlikely to account for variations in 
outcome. Variations could possibly be the result of 
chance since the studies have small sample sizes. and 
could be compounded by publication bias from other 
small trials with less optimistic results that have not been 
published." In total, the three trials enrolled 458 women, 
whereas a major strength of our study is the large sample 
size (1422 women from five coulltries) and statistical 
power. Meta-analysis of the three previous trials and our 
trial shows a pooled risk ratio of 0·89 for blood loss with 
misoprostol versus placebo (figure 2). These results 
underscore the importance of adequately powered large 
trials since the pooled results of several small trials can 

suggest a promising beneficial effect that is not 
necessarily real. 

This trial is limited by several factors. First. post-parhun 
haemorrhage that was suspected to be due to uterine 
atony was clinically diagnosed and subject to error. 
Because our trial was pragmatic. misoprostol was given 
in clinical situations in which it would be used in routine 
practice had it been shown to be effective. Second, side­
effects such as shivering. nausea, vomiting, and diarrhoea 
were recorded on the basis of women's reports or health­
care providers' observations. Last, we were not able to 
assess the reduction in haemoglobin concentrations after 
delivery because haemoglobin concentration was not 
routinely measured before delivery at participating sites. 
Therefore, the haemoglobin concentration was measured 
24 h after delivery only. However, randomisation produced 
similar study groups for all measured variables, so we do 
not expect that mean haemoglobin concentrations would 
have differed hetween the groups. 

Misoprostol is an effective myometrial stimulant post 
partum, according to findings from physiological 
studies. HZ: It is slightly more effective than oxytocin for 
induction of labour, but is accompanied by undesirable 
side-effects, such as uterine hyperstimulation. 2516 The 
absence of effectiveness of misoprostol for treatment of 
post-partum haemorrhage was an unforeseen result, hut 
is consistent with the unexpected finding that oxytocin is 
more effective for prevention of post-partum haemorrhage 
than is misoprostol' However, the standard uterotonics 
used in the trial could have caused maximum stimulation 
of the myometrium such that no further uterotonic effect 
could be achieved. The trial does not exclude the 
possibility that misoprostol could he effective in the 
treatment of post-partum haemorrhage in settings where 
standard uterotonics are not available. Indeed. findings 
from two double-blind randomised trials of 4{) IV 
intravenous oxytocin versus 800 pg sublingual 
misoprostol for primary post-partum haemorrhage have 
shown that misoprostol is a suitable alternative treahnent 
for post-partum haemorrhage."" 

The occurrence of two maternal deaths in the 
misoprostol group is probably a chance finding. As 
repOlted in previous trials, lJ 14.21 shivering and pyrexia, 
both associated with prostaglandin use, were significantly 
more common in women on misoprostol than in those 
on placebo. One of the 18 women in the misoprostol 
group who had temperatures of 4{)'C or more had 
delirium. Vomiting also occurred in a significantly 
higher proportion of women on misoprostol than in 
those on placebo. In view of the dose-relation of side­
effects with misoprostol, fuhlre research should use the 
lowest dose of misoprostol that is judged likely to be 
effective. 

The findings of this trial do not support the use of 
misoprostol in addition to other conventional uterotonics 
for the treatment of atonic post-partum haemorrhage. 
Any further research on misoprostol should focus on the 
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possible effectiveness of misoprostol in settings where 
standard uterotonics are not available. 
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Umbilical vessel oxytocin administration for retained 
placenta: In vitro study of various infusion techniques 

Anastasios Pipingas, MD; G. Justus Hofmeyr, MD; and Kenneth R. Sesel, MDc 

johanne.llJurg, South Afr/ca 

OBJECTIVE: The aim of our study was to investigate whether the discrepancies in results between 

various studies of umbilical vein administration of oxytocin for retained placenta may be related to 

differences in the infusion techniques used. 

STUDY DESIGN: An in vitro, descriptive study was performed, Contrast medium was injected into the 

umbilical vessels of 25 freshly delivered placentas and sequential x-ray films were taken, 

RESULTS: Capillary filling was inconsistent after injection of 20 ml of solution into the umbilical vein 

without or with "milking" of the cord (1/5 and 215, respectively). These are the techniques most 

commonly used in reported controlled clinical studies, Injection via an infant mucus aspiration catheter 

introduced along the umbilical vein to 5 em from the placental insertion demonstrated a cotyledonary 

pattern in three of five cases after 20 ml and in all 5 after 30 ml. 

CONCLUSION: The latter method (use of increased infusion volumes) is recommended in future studies 

to determine the effectiveness of umbilical vein administration of oxytocin for retained placenta, (AM J 
OasTET GVNECOL 1993;168:793-5.) 

Key words: Retained placcnta, third-stage labor, umbilical vein, placentography, in vitro study 

Retainl'd placenta is a serious complication of child­
birth. The injection of oxytocin into the umbilical vein 
has been suggested as a simple and safe method of 
treatmenl, If such treatment were shown to be effective, 
it would I le of major benefit to women worldwide, 1 

Considerable disagreement exists in the literature 
concernillg the effectiveness of umbilical vein adminis­
tration 01' oxytocin for retain cd placenta, Six rather 
small randomized control trials (numbers ranging from 
30 to 60) have recently been reviewed by CarroIi. 1 The 
incidence of manual removal of the placenta was in­
creased ill two studies and reduced in four studies, the 
typical odds ratiu for all the studies being 0,50 (95(k 
confiden, e interval 0,30 to 0,M3). A more recent study 
involving- 220 women, 20 of whom were excluded from 
analysis. ,howed no reduction in the incidence of man­
ual re\llo\al or the placenta." 

The v<>illme, (:(lllcentration, and route of oxytocin 
administered in these studies appears to have been 

FJrJIII III, I )"PllllliIl'IIl of (}b.llf/m·.' (lnd G)'lIl1fW/V!!!" fj{lJ(JJ!,1I'({)1l1111 
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chosen empirically. In the majority 10 IU of oxytocin in 
20 IIlI of saline solution has been used, presumably 
because 20 ml syringes are readily available, with or 
without "milking" of the cord after injection, In one 
small study that showed the greatest benefit,3 100 IU in 
30 ml was used, and in one of the negative studies· 10 
IU in 10 ml was used. Differences in technique may 
account for some of the discrepancies in reported 
results, 

The purpose of this study was to determine the most 
eflicient method of delivering infused fluid to the pla­
cental capillary vasculature, 

Material and methods 

Freshly delivered placentas were immersed in saline 
solution at 370 C and studied within 30 minutes of 
delivery' in most cases, The cord was clamped 30 cm 
Ii'olll the insertion to the placenta. Sodium iothalamate 
20 gmll 00 ml (Infuso-Conray, Maybaker) was injected 
in aliquots of 5, 5, 10, and 10 ml, and x-ray fi:ms of the 
placenta were obtained after each inject.ion (Fig. 1). The 
whole procedure took between ,'j and 10 minutes in 
each case, The following methods were used for 
injcoion: 

1. Injection was carried out via an infant muclIs­
aspiration catheter introduced along the umbilical 
vein to :'> CIll from the placental insertion of the 
cord, The cord was occluded with hnger presslIl'e 
arOllnd the catheter during injection, 

2. Injection was carried out after the cord was al­
lowed to bleed freely; it was the II reciampcd and 
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Fig, 1. Placelltal radiograph after injection of 30 ml of con­
trast medium via an infant mucus-extraction catheter intro­
duced along Ihe umbilical vein. It shows: 1, catheter in umbil­
ical vein; 2 through 5, flrst-, secondo, third-, and fourth-order 
branches, respectively; 6, capillaries; 7, cotyledon. 

an 18-gauge intravenous cannula was introduced 
into tlie umbilical vein about 30 cm from the 
placenta. 

3. Injection was carried out as in technique 2, with­
out the cord initially being allowed to bleed. 

4. Injection was carried out as in technique 3 but with 
"milking" of the fluid up the cord from a position 
30 to 10 cm from the placental insertion, after 
injection of 20 m!. 

5. Injec\ ion was performed into one umbilical artery 
near the insertion of the cord into the placenta, 
with an 18-gauge intravenous cannula. 

The x-ray plates were examined after the technique 
used in each case was blinded, and the extent of the 
vascular perfusion by dye was recorded. 

Results 

Techniques 2 and 5 were found to be technically 
somewhat difficult, whereas techniques 1, 3 and 4 were 
straightfOlward. Insertion of the mucus-aspiration cath­
eter as fal as it would go resulted in the tube passing 
into a placental division of the umbilical vein for about 
one third of the placental diameter. 

Table I shows that 20 ml was usually and 30 ml was 
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always adequate to demonstrate placental capillaries 
with techniques I and 2 and to produce a cotyledonary 
pattern with technique 1. With technique 3, capillaries 
were demonstrated in only one case after il~ieClion of 20 
m\. 

The arterial injections cannot be compal'ed directly 
with the venous techniques because injection was per­
formed at a site close to the placenta, which would not 
be accessible in the clinical situation of a retained 
placenta. Cannulation of the artery hlrther away hom 
the placenta was difficult. As expected, only half the 
placenta was demonstrated. After filling the capillaries, 
the dye in three cases appeared to enter venous "lakes" 
rather than produce a cotyledonary pattern. 

Comment 

The reported clinical use of umbilical iruection of 
oxytocin appears to have been empirically based. We 
are not aware of any studies to investigate possible 
mechanisms of action. The most likely mechanism 
would be a direct action on the myometrium underlying 
the unseparated placenta. It seems reasonable to as­
sume that injected oxytocic agents would need to reach 
at least the villous capillary level to be able to diffuse 
across to the maternal circulation to cause myometrial 
contraction. The technique most commonly used in 
published reports, the injection of 20 ml of solution into 
the umbilical vein without previous bleeding, resulted 
in capillary demonstration in only one of five cases in 
this study (technique 3) and in two of five when the cord 
was "milked" after injection 0[20 ml (technique 4). The 
inconsistency of this method, together with differences 
in exact technique, may well account for the differing 
results from various studies. 

Injection into the umbilical artery (technique 5) is 
technically more difficult and on basic principles would 
seem not advisable because only half the placental 
surface would be reached. Injection into the umbilical 
vein after the cord was allowed to bleed (technique 2) 

produced consistent capillary filling but not a cotyle­
donary pattern with 30 ml, and it was technically some­
what difficult to introduce the needle into the collapsed 
vem. 

The introduction of an infant mucus-extraction cath­
eter into the cut end of the umbilical vein (technique I) 
was technically easy and effective in producing capillary 
filling, as well as a cotyledonary pattern, when 30 ml was 
used. This technique can also be easily llsed when the 
cord has broken or torn but is still accessible and the 
vein has collapsed. 

We are not aware of any clinical studies in which the 
latter technique has been used. On the basis of this 
study we would recommend the following technique to 

ensure that infused oxytocin reaches at least the pla­
cental capillary bed: 
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ABSTRACT 

Objectives: To determine the feasibility of measuring 
intra-uterine pressure prior to placental delivery, 
using a novel minimally invasive method. Design: A 
prospective exploratory physiological study. Methods: 
Thirty-six low risk women undergoing normal vagi­
nal delivery were randomly allocated to four groups. 
Group A received 600 mcg rectal misoprostol; group 
B received 600 mcg oral misoprostol; group C re­
ceived 10 international units oxytocin intramuscu­
larly after delivery of the anterior shoulder; group D 
received intramuscular oxytocin, 30 minutes after de­
livery of the baby. A calibrated catheter-tip intrau­
terine pressure transducer was used to measure the 
intrauterine pressure. This was introduced into the 
placenta via the umbilical vein, and recorded on a 
standard tocograph. Results: It was technically easy 
to introduce the catheter through the umbilical ves­
sels in all mothers. On assessment of the tocograms, it 
was possible to interpret 95 out of 108 recordings 
(88%). Conclusions: This study demonstrated the 
simplicity of a novel, minimally invasive method of 
measuring the duration and frequency of postpartum 
uterine contractions prior to delivery of the placenta. 

Keywords: Postpartum Haemorrhage; Intrauterine 
Contractions 

1. INTRODUCTION 

Excessive maternal blood loss after childbirth is a lead­
ing cause of morbidity and mortality, particularly in 
births without skilled attendance and where injectable 
uterotonics are not readily available. In the prevention 

and management of postpartum hemorrhage, different 
uterotonics have been used. Apart from clinical trials, 
there is a need to describe the physiological effectiveness 
of uterine contractions, especially when new uterotonic 
agents are being investigated. The method used to date 
for in vivo measurements has been direct placement of a 
transducer into the uterine cavity [1]. This is an invasive 
procedure with the possibility of introducing infection 
from the lower genital tract into the uterus. In addition, 
because the catheter tip is not in a fluid medium, the 
accuracy of the measurements may be in doubt. Previous 
physiological study found some correlation between 
blood loss and uterine activity in women given intra­
venous oxytocin, intramuscular oxytocin-ergometrine, or 
oral misoprostol. Intrauterine pressure was measured 
with a pressure catheter inserted into the uterine cavity 
after delivery of the placenta [1,2]. 

We looked into the possibility of measuring uterine ac­
tivity with various commonly used uterotonics viz: early 
and late oxytocin administration, and orally and rectally 
administered misoprostol. We are not aware of any pre­
vious studies measuring the uterine response to utero­
tonics administration prior to placental delivery, nor use 
of the umbilical vein for access to the intrauterine space. 
The measurement of uterine activity prior to placental 
delivery is relevant because of the recent completion of a 
large World Health Organization trial (>23 000 women 
receiving routine uterotonics), comparing controlled cord 
traction with allowing spontaneous delivery of the pla­
centa (unpublished data). 

The study objectives were to evaluate a novel, mini­
mally invasive method of measuring intrauterine pres­
sure prior to placental delivery; and to determine the 
uterine contraction pattern (duration and frequency) fol­
lowing administration of misoprostol and oxytocin. 

Published Online September 2011 in SciRes. http://www.scirp.org/journal/OJOG ._::. Scientific 
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2. WOMEN AND METHODS 

The study protocol was approved by the Committee for 
Human Research of the University of the Witwatersrand, 
Johannesburg South Africa. Thiliy-six low risk women 
who were to deliver at a tertiary hospital setting in Jo­
hannesburg, South Africa were recruited and gave in­
formed consent. They were randomly allocated during 
the third stage of labor to four groups using a computer 
generated random sequence, in sequentially labeled treat­
ment packs. 

GROUP A 600 mcg rectal misoprostol as the active 
uterotonic agent. 

GROUP B. 600 mcg oral misoprostol as the active 
agent. 

GROUP C. 10 International Units oxytocin intramu­
scularly on delivery of the anterior shoulder .. 

GROUP D. 10 International Units oxytocin 30 minutes 
after delivery. 

A Hewlett Packard cardiotocogram monitor was acti­
vated to run the paper strip at 3 cm per minute. The to­
cogram pressure was zeroed after connection of a trans­
ducer tipped pressure catheter. Calibration was effected 
at 0 cm and 60 cm of water by immersion of the trans­
ducer in a 60 cm sterile water column. The time of deli­
very of the baby was noted. At delivery, with the pla­
centa in situ, the pressure tip catheter was fed through the 
umbilical vein into the placental circulation and a soft 
clamp used to hold the catheter in place in the umbilical 
cord and prevent blood loss from the placental vascula­
ture. The tocogram recording continued until either the 
placenta was spontaneously expelled or 30 minutes after 
insertion of the catheter. 

The next in the sequence of refrigerated opaque enve­
lopes containing the various randomized medications 
was opened to administer the contents, early or delayed 
oxytocin, and rectal or oral misoprostol. Oxytocin or 
ergometrine was to have been administered at any stage 
of the study if excessive uterine bleeding had occurred. 

Table 1. Baseline data expressed as median and range. 

Oral Misoprostol Rectal Misoprostol 

N Median (rang) N Median (rang) 

Age 9 23 (18 - 37) 9 23 (18 - 37) 

Parity 9 I (I - 6) 9 I (I - 2) 

*Missing data. 

3. RESULTS 

It was technically easy to insert the catheter through the 
umbilical vein in all mothers. 

The baseline variables' in terms of age and parity, for all 
the four groups of interventions, were similar (Table 1). 

There was no difference between the various drugs in 
the three intervals of recordings as regards assessment 
for duration and/or frequency of uterine contractions. 
(Table 2) 

In one woman, the placenta was delivered before the 
30 minutes of recording time in the delayed oxytocin 
group, and one in the early oxytocin group. A few unin­
terpretable recordings on the tocogram were found in all 
groups recordings, and are represented by variations in 
'n' in Table 2. 

In the first 10 minutes of recording, 97% of tocograms, 
using the various oxytocics regimen, had interpretable 
frequency and or duration of uterine contractions. The 
rates were 83% in the second and the last 10 minutes. 

4. DISCUSSION 

We have described an innovative method for physio­
logical study of intrauterine pressure with the placenta in 
situ, with the catheter transducer introduced via the 
umbilical vein. The advantage of this approach may be a 
reduction in risk of introducing infections from the lower 
genital tracts into the raw, postpartum endometrium, and 
the inconvenience to the mother of direct intrauterine 
catheter placement. The procedure is simple and repro­
ducible, as shown in the outcome for the different utero­
tonics used, in this exploratory trial. 

5. CONCLUSIONS 

This pilot study demonstrated the ease of a novel, mini­
mally invasive method of postpartum intrauterine pres­
sure measurement prior to delivery of the placenta. The 
benefits of introducing the pressure catheter within the 
umbilical vein were to avoid the discomfort and possible 

Earily Oxytocin Late Oxytocin 
P value 

N Median (rang) N Median (rang) 

9 23 (18 -43) 9 27 (18 - 32) 0.400 

8* 1.5 (I - 40) 9 2 (1- 4) 0.258 

Table 2. Interpretable tocogram of frequency and duration of contractions, using different oxytocic regimens during different time 
intervals post delivery. 

Frequency and/or Oral Misoprostol, n = 9 Rectal Misoprostol. n = 9 Early Oxytocin. n = 9 Late Oxytocin, n = 9 
duration of 

Total 

contraction n % N % N % n % n % 
First 10 minutes 9 100 9 100 8 88.9 9 100 35/36 97 

Second 10 minutes 7 77.8 9 100 7 77.8 7 77.8 30/36 83 

Third 10 minutes 7 77.8 8 88.9 8 88.9 7 77.8 30/36 83 

Copyright © 2011 SciRes. {),IOG 
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introduction of infection associated with direct place­
ment of a pressure catheter into the uterine cavity. 
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SYSTEMATIC REVIEW 

Misoprostol to treat postpartum haemorrhage: 
a systematic review 

Introduction 

Postpartum haemorrhage (PPH) is a major cause of 
maternal mortality in low-income countries. Rates of 40 
maternal deaths per 100,000 births in parts of sub-Saharan 
Africa l compare unfavourably with about 1 in 100,000 
births in the United Kingdom. The potential to save mothers' 
lives with medical interventions for haemorrhage is thus 
considerable. 

A crucial aspect of both prevention and treatment of 
PPH is uterotonic therapy. The most commonly used agents 
are injectable oxytocin and/or ergometrine. Misoprostol is a 
methyl ester (a synthetic analogue) of natural prostaglandin 
El additionally methylated at C16. It is well absorbed from 
the stomach, appearing in the circulation within 90 seconds, 
and undergoes rapid de-esterification to its biologically ac­
tive metabolite, rnisoprostolic acid (MPA). It is thermosta­
ble and is relatively inexpensive. 

Systematic review2 of the prophylactic use of oral 
misoprostol for the management of the third stage of labour 
found that misoprostol 600 J.lg was less effective than 
conventional uterotonics with respect to blood loss of 
1000 mL or more (seven trials, 22,749 women, relative 
risk [RR] 1.3, 95% confidence interval [CI] 1.2 to 1.5). 
Shivering and pyrexia were common side effects. 

The therapeutic use of misoprostol for the treatment of 
PPH has entered clinical use, particularly in developing 
countries, without systematic research to document the 
effectiveness, optimal dosage or risks of this treatment. 

The aim of this review was to determine the route of 
administration and dosage of misoprostol most likely to be 
effective in the treatment of PPH and identify randomised 
controlled trials that compared rnisoprostol with any ap­
propriate control groups. 

Methods 

Optimal route and dosage 

Evidence was sought from the following: pharmacoki­
netic studies in pregnant and non-pregnant women; physi­
ological studies in pregnant women; and randomised 
clinical trials comparing different routes but the same dos­
age of misoprostol which included an outcome reflecting 
the effect of misoprostol on pregnant uterine contractility. 

© ReOG 2004 BJOG: an International Journal of Obstetrics and Gynaecology 

The data from pharmacokinetic and physiological stud­
ies were tabulated and analysed semi-quantitatively and 
qualitatively. 

Systematic review of randomised controlled trials of 
misoprostol for the treatment of PPH 

The criteria for considering studies for this part of the re­
view were that they be randomised controlled trials. The types 
of participants were women assessed to have PPH (as defined 
by the trial authors). Pre-specified primary outcome measures 
were: blood loss> 500 mL after enrolment; haemoglobin level 
12-24 hours after enrolment <6 g/dL or blood transfusion; 
and maternal death or severe morbidity (laparotomy, hyster­
ectomy, intensive care unit admission or organ failure). 

The Cochrane Controlled Trials Register and the electronic 
database PubmedlMedline were searched on the word 'rni­
soprostol'. The date of the last search was September 2004. 
Researchers known to be active in the field were contacted for 
additional information. There were no language limitations. 

All randornised and quasi-randornised controlled trials 
were included in the initial evaluation. Trials under consid­
eration were evaluated for methodological quality and ap­
propriateness for inclusion, without consideration of their 
results, independently by two reviewers (GJH and ZA). Data 
were extracted independently by the same two reviewers. 
Studies were combined using relative risks as the measure 
of effect size for binary outcomes. Weighted mean differ­
ences were used for continuous outcome measures. Fixed­
effects meta-analysis was used for combination of studies if 
the trials were sufficiently similar in their design and inter­
ventions that a fixed-effects summary would be meaningful. 

Results 

Optimal route and dosage 

Pharmacokinetic studies 

Zieman et al. 3 randornised 10 pregnant women under­
going first trimester abortions and 10 non-pregnant women 
to oral or vaginal administration of rnisoprostol 400 Ilg 
(Table 1). Danielsson et al. 4 studied plasma misoprostol 
levels after administration of 200 Ilg (six women, data not 

www.blackwellpubJishing.comlbjog 
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Table 1. Serum misoprostol values and time course expressed as mean (standard deviation) following misoprostol administration by various routes. 

Author Dose (n) 

Time to peak concentration (minutes) 
Zieman et al. 3 400 f.lg (20) 
Danielsson et al. 4 400 f.lg (12) 
Tang el al5 400 f.lg (40) 
Abdel-Aleem et al.6 600 f.lg (20) 
Khan and EI-Refaey' 600 f.lg (20) 

Peak concentration (pg/mL) 
Zieman el ae 
Danielsson et al. 4 

Tang el al. 5 

Abdel-Aleem et al.6 

Khan and EI-Refaey7 
Andolina et al. 8 

400 f.lg (20) 
400 f.lg (12) 
400 f.lg (40) 
600 f.lg (20) 
600 f.lg (20) 
400 f.lg (10) 

Area under curve to 4 hours (pg/hours/mL) 
Zieman et al. 3 400 f.lg (20) 
Khan and EI-Refaey' 600 f.lg (20) 

Area under curve to 6 hours (pg/hours/mL) 
Zieman et al. 3 400 f.lg (20) 
Tang et al. 5 400 f.lg (40) 

* Estimated from published graph. 
** 10 non-pregnant women only. 

Oral 

34 (17) 
30 

28 (IS) 
20 

18 (8.8) 

227 (124) 
±280* 

288 (144) 
345 (269) 
328 (103) 

381 

273 (110) 
190 (125) 

300 (103)** 
403 (152) 

included in Table 1) or 400 Ilg misoprostol (12 women) 
orally or vaginally in the first trimester of pregnancy. Tang 
et al. 5 compared the pharmacokinetic parameters of four 
different routes: sublingual, oral, vaginal and vaginal with 
addition of water (data not included) in 40 pregnant women 
undergoing suction termination of pregnancy. Abdel-Aleem 
et al. 6 measured serum and colostrum misoprostol acid 
levels after misoprostol 600 Ilg orally in the postpartum 
period. Misoprostol acid appeared in the serum at 2 minutes 
(92 pg/mL) and reached peak levels after 20 minutes (345 
[269] pg/mL), falling to low levels by 2 hours (28 [15] 
pg/mL). Misoprostol appeared in the colostrum in small 
amounts (21 [13] pg/mL). Khan and EI-Refaey7 random­
ised 20 postpartum women to rectal or oral administration 
of misoprostol 600 Ilg. Andolina et al. 8 studied 20 post­
partum women given 400 Ilg postpartum as tablet or crushed 
in methylcellulose capsules (capsule data not included). 

The data tabulated in Table 2 suggest a more rapid time 
to peak concentration with oral and sublingual than vaginal 
or rectal administration, highest peak concentrations with 
sublingual, and greatest area under the time curve with 
sublingual and vaginal administration. 

Physiological studies 

Chong et al. 9 measured intrauterine pressures in 57 
healthy women after delivery. After 30 minutes of base­
line recording, the women sequentially received syntome­
trine 1 mL or misoprostol 200, 400, 500, 600 or 800 Ilg 

Route of administration 

Sublingual Rectal 

26 (12) 

41 (16) 

575 (251) 

184 (65) 

503 (297) 
311 (141) 

744 (291) 

Vaginal 

80 (27) 
60-120 
'longer' 

165 (86) 
±65* 

125 (54) 

957 (542)** 

434 (183) 

(10 per group except the last, with 7). One woman receiv­
ing 800 Ilg developed severe hyperthermia. The onset of 
increased uterine activity was significantly slower with 
misoprostol than with syntometrine. There were no sig­
nificant differences between groups for the increase in 
uterine activity or the duration of action. Danielsson et al. 4 

studied intrauterine pressure in 30 women after adminis­
tration of 200 or 400 Ilg misoprostol orally or vaginally in 
the first trimester of pregnancy. Time to onset and to max­
imum tonus respectively were as follows: 400 Ilg orally: 
7.8 (3.0) and 25.5 (5.0); 400 Ilg vaginally: 20.9 (5.3) and 
46.3 (20.7) minutes. The initial increase in tonus was more 
pronounced after oral than after vaginal administration. 
Aronsson et al. 10 studied intrauterine pressure in 32 women 
at 8 to 11 weeks of gestation, for 4 hours following miso­
prostol400 Ilg orally, vaginally or sublingually. The time to 
increased tonus was shorter with oral (7.8) and sublingual 
(10.7-11.5) than with the vaginal route (19.4 minutes). The 
time to maximum tonus was also shorter (39.5, 47.1-51.7 
and 62.2 minutes, respectively). Increase in uterine activity 
after 2 hours was greater for the sublingual and vaginal route 
than the oral route. 

Labour induction studies 

To evaluate the relative clinical efficacy of misoprostol by 
various routes, randomised clinical trials in which similar 
dosages of misoprostol were administered by different routes 
for labour induction at term were systematically reviewed. 
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Table 2. Qualitative comparisons of various routes of administration of misoprostol. 

Route 

Oral Vaginal Rectal Sublingual Intrauterine 

Pharmacokinetic studies 
Onset Rapid Slower Slower Rapid 
Peak High Lower Lower Highest 
Duration Short Long Long Long 
Total bioavailability Low 2-3 x oral 1.5 x oral Highest 

Clinical studies for induction of lahour 
Efficacy Moderate Better than oral Similar to vaginal Better than oral 

Intrauterine pressure studies 
First trimester Rapid onset. Slower onset and Rapid onset. 

Rapid time to peak time to peak. More Prolonged activity. 
prolonged activity 

After delivery Rapid onset (6 minutes). 
Duration 75 minutes. 

Clinical studies prophylactically after delivery 
Efficacy Less than syntocinon 
Pyrexia and shivering Common 

Theoretical considerations: use for treatment of PPH 

No studies Insufficient data 
Less than oral 

Administration Easy Not feasible Easy even if 
not conscious 
Slow onset 

Relatively easy 
if conscious 
Good 

Invasive 

Likely efficacy 

Advantages 

Side effects 

Fast onset, limited 
duration 
Convenient, rapid 
onset of action 
Prominent 

Slow onset 

Unknown 

Relatively convenient 

Apparently less 
than oral 

Best pharmacokinetic 
profile 
Unknown 

Unknown 

Possible local effect 

Likely to be low 
relative to effect 

Table 3. Randomised controlled trials of misoprostol for treatment of PPH. 

Study 

South 
Africa 
2001 20 

Randomisation 

Random allocation 
by sealed 
sequentially 
numbered envelopes. 

Gambia Next in a series of 
200418 randomised treatment 

packs in opaque 
envelopes with 3 
tablets of misoprostol 
200 Jlg or placebo. 

South 
Africa 
200419 

Treatment packs 
containing 5 tablets 
of independently 
ordered in computer­
generated random 
sequence and 
numbered 
consecutively. 

Participants 

64 women with primary PPH 
>500 mL in two centres. 

160 women with measured 
postpartum blood loss of 500 mL 
or more and inadequate uterine 
contraction thought to be a 
possible factor. 

244 women with bleeding more 
than expected at least 10 minutes 
after delivery thought to be due 
to uterine atony and requiring 
additional uterotonic therapy. 

Interventions 

Experimental: 
800 Jlg (4 tablets) misoprostol per 
rectum + a placebo intramuscular injection 
+ placebo crystalloid intravenous infusion. 
Control: 
Syntometrine + syntocinon intravenous 
infusion + 4 placebo tablets per rectum. 

Routine third stage management with 
oxytocin 10 units or syntometrine I ampOUle. 
Misoprostol (200 Jlg) or placebo tablets 
administered one orally, two sublingually. 

Routine third stage management with 
oxytocin 10 units or syntometrine I ampoule. 
Trial tablets (misoprostol 200 Jlg or placebo) 
administered 1 orally, 2 
sublingually and 2 rectally. 
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Notes 

Single blinded study as obstetricians 
were aware of the type of drug being 
given. Patients and midwives were 
blinded. 
No mention of drugs used in the 
third stage and measurement 
of blood loss. 

Blinding may have been 
compromised by non-identical 
placebos. 

6/244 data sheets did not have pack 
numbers completed and could not be 
included in analysis. No abnormal 
outcomes in these 6 exclusions except 
I case of shivering and I of blood 
transfusion. 
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Review: 

Comparison: 
Misoprostol for treatment of postpartum haemorrhage 
01 Misoprostol versus placebo 

Outcome: 01 Blood loss 500 mL or more 

Siudy 
or subcategory 

Gambia 2004 
South Africa 2004 

Misoprostol 
nlN 

13179 
61117 

Total (95% CI) 196 
Total events: 19 (Misoprostol), 34 (Placebo) 
Test for heterogeneity: X' = 0.00, df= 1 (P = 0.95), I' = 0% 
Test for overall effect: Z = 2.12 (P = 0.03) 

Placebo 
nlN 

23/81 
11/120 

201 

RR (fixed) 

95%CI 

0.1 0.2 0.5 

Favours misoprostol Favours placebo 

10 

RR (fixed) 
95% CI 

0.58 [0.32, 1.061 
0.56 [0.21, 1.461 

0.57 [0.34, 0.961 

Fig. 1. The effect of misoprostol on measured blood loss of 500 mL or more after enrolment. 

Outcomes related to the uterine activity response to miso­
prostol were compared. Data were combined using Revman 
software and a fixed-effects model (there was no significant 
heterogeneity). 

In four studies (S48 women), 11-14 induction or random­
isation to delivery time was less with the vaginal than with 
the oral route (weighted mean difference -4.8, 9S% CI 
-6.4 to -3.2 hours). In three studies (S87 women),12,13,15 
failed vaginal delivery in 24 hours was less with the vaginal 
than with the oral route (RR 0,60, 9S% CI 0.49 to 0.73). 
In one study16 (100 women), failed vaginal delivery in 
24 hours was less with the sublingual than the oral route 
(RR 0.56, 9S% CI 0.37 to 0.84), as was the induction to 
delivery time (mean difference -8.3, 9S% CI -lS.4 to 
-1.2 hours). Overall, there was consistently greater clinical 
efficacy, at equivalent doses, with the vaginal and sublingual 
routes than with the oral route. In one small study, similar 
efficacy for labour induction was found when misoprostol 
was administered vaginally and rectally. 17 

Systematic review of randomised controlled trials of 
misoprostol for the treatment of PPH 

Three studies were identified. Two studies compared 
misoprostol with placebo after routine treatment with 
conventional uterotonics l8

,19 and one study20 compared 
rectal misoprostol with oxytocin/ergometrine (Table 3). 

Review: Misoprostol for treatment of postpartum haemorrhage 
Comparison: 01 Misoprostol versus placebo 
Outcome: 02 Hb < 6 or blood transfusion 

Study 
or subcategory 

Gambia 2004 
Soulh Africa 2004 

Misoprostol 
nlN 

12179 
20/110 

Total (95% CI) 189 
Total events: 32 (Misoprostol), 29 (Placebo) 
Test for heterogeneity: X' = 0.16, df = 1 (P = 0.69), I' = 0% 
Test for overall effect: Z = 0.60 (P = 0.55) 

Placebo 
nlN 

12/81 
17/116 

197 

Misoprostol versus placebo 

Of the three primary outcomes, the only statistically 
significant difference was a reduction in blood loss of 
SOO mL or more by 43% (RR 0.S7, 9S% CI 0.34 to 0.96) 
(Figs 1-3; Tables 3 and 4). All secondary outcomes were 
similar, except for a considerable increase in pyrexia (RR 
6.4, 9S% CI 1.7 to 24) and shivering (RR 2.3, 9S% CI 1.7 to 
3.2) after misoprostol. 

Misoprostol versus oxytocin/ergometrine 

In one study,20 64 women with primary PPH were 
treated in a single-blind trial with misoprostol 800 J..lg 
rectally or syntometrine (oxytocin S units plus ergometrine 
O.S mg) intramuscularly plus oxytocin by intravenous in­
fusion (Table 3). Subjective cessation of haemorrhage with­
in 20 minutes occurred in 30/32 of the misoprostol group 
and 21132 of the syntometrineloxytocin group (RR 0.18, 
9S% CI 0.04 to 0.76). 

Discussion 

There is no doubt that misoprostol has strong uterotonic 
effects. In the context of PPH, the question is whether a 
route and dose can be found with absorption within a 

0.1 0.2 0.5 

RR (fixed) 

95%CI 

Favours misoprostol Favours placebo 

10 

RR (fixed) 

95% CI 

1.03 [0.49, 2.141 
1.24 [0.69, 2.241 

1.15 [0.73.1.821 

Fig. 2. The effect of misoprostol on postpartum haemoglobin level <6 g/dL or blood transfusion. 
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Review: 
Comparison: 

Misoprostol for treatment of postpartum haemorrhage 
01 Misoprostol versus placebo 

Outcome: 03 Death or serious morbidity 

Study 
or subcategory 

Gambia 2004 
South Africa 2004 

Misoprostol 
nlN 

0179 
5/117 

Total (95% CI) 196 
Total events: 5 (Misoprostol). 2 (Placebo) 
Test for heterogeneity: X' = 3.59. df = 1 (P = 0.06). /' = 72.1 % 
Test for overall effect: Z = 0.22 (P = 0.82) 

ptacebo 
nlN 

2181 
0/121 

202 

• 

RR (random) 
95%CI 

0.1 0.2 0.5 2 5 10 

Favours misoprostol Favours placebo 
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RR (random) 
95%CI 

0.21 [0.01.4.20) 
11.37 [0.64, 203.41) 

1.57 [0.03. 81.87) 

Fig. 3. The effect of misoprosto) on maternal death or serious morbidity. 

meaningful time, a clinically significant effect and accept­
able side effects. The pharmacokinetic data to date indicate 
that oral and sublingual routes have the advantage of rapid 
onset of action, while the sublingual, vaginal and rectal 
routes have the advantage of prolonged activity and greater 
bioavailability. The increased bioavailability of non-oral 
routes is thought to be contributed to by the avoidance of 
the first pass intestinal-hepatic circulation. As clearance 
of the drug is likely to be rapid irrespective of the route of 
administration, the prolonged activity of the vaginal and 
sublingual routes is presumably due to continued absorp­
tion over an extended period. Duration of absorption is 
therefore likely to correlate with the retention of the tablet 
in the respective site over time. This may be a limitation of 
the sublingual route in an unstable or unconscious patient. 
The vaginal route is unlikely to be suitable for management 
of PPH because of the difficulty of ensuring retention in the 
vagina and absorption in the presence of vaginal bleeding. 

The physiological studies reviewed showed more rapid 
onset of uterine activity with oral and sublingual than with 
vaginal administration of rnisoprostol, and more sustained ef­
fects with the sublingual and vaginal routes. In the oral groups, 
no statistically significant difference in uterine contractility 
was demonstrated for dosages ranging from 200 to 800 Ilg. 

Clinical trials during pregnancy have shown that, at 
equivalent dosage, the vaginal and sublingual routes produce 
greater clinical efficacy than the oral route, and the rectal 
route is possibly similar to the vaginal route. 

There have been several case reports21 - 26 and one 
randornised controlled trial reviewed here20 of dramatic 
effects of misoprostol in the treatment of PPH, assessed 
subjectively and unblinded. Our meta-analysis, placebo­
controlled, double-blind, randomised, controlled trials 
showed less dramatic effect than reported previously. 
However, this is the first report to document a statistically 
significant reduction in objectively measured blood loss 
with misoprostol used for the treatment of PPH. Possible 
reasons for less dramatic effects include: 

1. Differences in dosages and routes of administration. The 
previous reports used 800 to 1000 Ilg or 200 Ilg rectally, 
400 Ilg orally or 800 Ilg intrauterine. The dosage in the 
South Africa 2004 study19 (200 orally, 400 sublingually 
and 400 rectally) is likely to have yielded blood levels 
similar to or greater than the rectal dosages used. The 
possibility of a qualitative difference between oralJsub­
lingual and rectal routes should be considered, but there 
is no obvious biological basis for this. 

2. The outcome measures used. In the placebo-controlled 
trials, blood loss was measured objectively, whereas in 
most of the previous reports the response to treatment was 
assessed subjectively. In addition, the lack of blinding in 
previous reports may have affected outcome assessment. 

The relative risk reduction of blood loss of 500 mL or 
more was similar in the two placebo-controlled trials, despite 

Table 4. Misoprostol versus placebo in women with PPH (see Figs 1-3 for other outcomes). 

Outcome Gambia 2004 South Africa 2004 Relative risk (WMD) 95% CI 

Misoprosto) Placebo Misoprostol Placebo 

Blood loss after enrolment (mL, SD) 325 (264) 410 (397) 168 (163) 176 (173) (-19) -58 to 21 
Blood loss ~1000 mL after enrolment 2m 5/81 11117 0/120 0.65 0.17 to 2.4 
Additional uterotonics 3m 5/81 63/111 631112 0.96 0.58 to 1.6 
Maternal death om 0/81 3/117 01121 7.2 0.38 to 139 
Blood transfusion 12m 9/81 19/115 15/119 1.3 0.81 to 2.2 
Headache 7n9 1l/81 0.62 0.23 to 1.7 
Nausea 3m 5/81 0.60 0.14 to 2.6 
Shivering 23179 8/81 63/116 30/118 2.3 1.7 to 3.2 
Pyrexia ~38.5°C 4m 0/81 11/114 21118 6.4 1.7 to 24 
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a lower dosage regimen in the Gambian trial. This is con­
sistent with the finding of similar physiological measure­
ments of postpartum uterine contraction pressures following 
misoprostol dosages ranging from 200 to 800 Ilg orally.9 
There is at present no good clinical evidence to support large 
dosages of misoprostol for the treatment of PPH. 

Hyperpyrexia has been reported following misoprostol 
800 Ilg orally.9 In the recent South African trial 19 (200 
orally, 400 sub lingually and 400 rectally), three women had 
pyrexia ;:::40°C. In the Gambia trial'8 (200 orally and 400 
sublingually), 2/79 women had pyrexia ;:::39°C and none 
;:::40°C. To minimise the risk of potentially dangerous side 
effects, future research should aim to identify the minimum 
dosage which is clinically most effective. 

Conclusions 

Misoprostol in a dosage of at least 200 Ilg orally plus 
400 Ilg sublingually significantly reduces the incidence of 
measured ongoing blood loss of 500 mL or more in women 
with clinically diagnosed PPH. Because of the enormous 
potential impact on maternal health in poor countries, 
further research aiming to evaluate effects of misoprostol 
on substantive health outcomes, its safety and the optimal 
route and dosage is of the utmost urgency. Further phar­
macological data are needed, particularly relating to the 
rectal and intrauterine routes of administration, and the 
interaction between misoprostol and other oxytocics. Trials 
of the use of misoprostol for treatment of PPH should be 
randomised and double-blinded to reduce the risk of bias in 
assessment of outcomes. Based on our systematic review, 
potential routes of administration include oral, sublingual, 
rectal or a combination of these. Dosage by the oral route 
should not exceed 600 Ilg because of the risk of hyperpy­
rexia. A regimen of 200 Ilg orally plus 200-400 Ilg 
sublingually or rectally, or 200-400 Ilg sub lingually or 
rectally, would seem good options. There are very limited 
data on the intrauterine route, but the single case report is 
sufficiently interesting to justify further research. 
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ABSTRACT 

Background 

Prostaglandins have mainly been used for postpartum haemorrhage (PPH) when other measures fail. Misoprostol. a new and inexpensive 
prostaglandin E 1 analogue, has been suggested as an alternative for routine management of the third stage of labour. 

Objectives 

To assess the effects of prophylactic prostaglandin use in the third stage of labour. 

Search strategy 

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (February 2007) and PubMed Guly 2006). We updated 
the search of the Cochrane Pregnancy and Childbirth Group's Trials Register on 7 January 2011 and added the results to the awaiting 
classification section. 

Selection criteria 

Randomized trials comparing a prostaglandin agent with another uterotonic or no prophylactic uterotonic (nothing or placebo) as 
part of management of the third stage of labour. The primary ourcomes were blood loss 1000 ml or more and the use of additional 

uterotonics. 

Data collection and analysis 

Two review authors independently assessed eligibiliry and trial quality and extracted data. 

Main results 

Thirty-seven misoprostol and nine intramuscular prostaglandin trials (42,621 women) were included. Oral (seven trials, 2849 women) 
or sublingual misoprostol (relative risk (RR) 0.66; 95% confidence interval (CI) 0.45 to 0.98; one trial, 661 women) compared to 
placebo may be effective in reducing severe PPH and blood transfusion (RR 0.31; 95% CI 0.10 to 0.94; five oral misoprostol trials, 
3519 women). The severe PPH analysis of oral misoprostol trials was not totalled due to significant heterogeneity. 
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Compared to conventional injectable uterotonics, oral misoprostol was associated with higher risk of severe PPH (RR 1.32; 95% CI 
1.16 ro 1.51; 16 trials, 29,042 women) and use of additional uterotonics but with fewer blood transfusions (RR 0.81; 95% CI 0.64 to 
1.02; 15 trials, 27,858 women). Additional uterotonic data were not totalled due to heterogeneity. Misoprostol use is associated with 

significant increases in shivering and a temperature of 38 °Celsius. 

There are scarce data comparing injectable prostaglandins with the conventional injectable uterotonics on severe PPH and the use of 
additional uterotonics, the primary outcomes of this review. 

Authors' conclusions 

Misoprostol orally or sublingually at a dose of 600 mcg shows promising results when compared to placebo in reducing blood loss after 
delivery. The margin of benefit may be affected by whether other components of management of the third stage of labour are used or 
not. As side-effects are dose-related, research should be directed towards establishing the lowest effective dose for routine use, and the 

optimal route of administration. 

Neither intramuscular prostaglandins nor misoprostol are preferable to conventional injectable utero tonics as part of the management 

of the third stage of labour especially for low-risk women. 

[Note: The 52 citations in the awaiting classification section of the review may alter the conclusions of the review once assessed.] 

PLAIN LANGUAGE SUMMARY 

Prostaglandins for preventing postpartum haemorrhage 

Injectable uterotonic is the drug of choice for routine third stage management. Misoprostol may be used where no injectable uterotonic 

is available. 

Mter her baby is born, the woman's womb (uterus) muscles contract and bleeding decreases. If the womb does not contract, postpartum 

haemorrhage (heavy bleeding) can occur, which can be life threatening. Prostaglandin, oxytocin and ergometrine are drugs that cause 

contractions of the womb (uterotonics). The review of 46 trials, involving 42,621 women, found that oral or sublingual prostaglandin 
(misoprostol) may be useful in places where injectable uterotonics are not available, and is not as effective as oxytocin and has more 
side-effects. The main side-effects are shivering and high temperature occurring in a significant proportion of women. Injectable 
prostaglandin may be effective in reducing blood loss but has adverse effects and costS more. 

BACKGROUND 

Postpartum haemorrhage (PPH) is a major cause of morbidity and 
mortality during childbirth, especially in low- and middle-income 
countries. The contribution of PPH to maternal death in low­

and middle-income countries is more marked in domiciliary or 
rural settings where trained staff are scarce, transport facilities are 

inadequate and the availability of uterotonic agents and blood are 

limited. In a community-based study in Zimbabwe, PPH was the 
leading cause of maternal death in rural (40 per 100,000) but not 
urban (eight per 100,000) women (Fawcus 1995). 

The third stage ofIabour is defined as the period from delivery of 

the baby until the delivery of the placenta and its membranes. This 

stage usually takes less than 10 minutes when active management 

is used. Active management of the third stage of labour is a term 

Prostaglandins for preventing postpartum haemorrhage (ReView) 

to express the use of utero tonics, early cord clamping and active 

efforts to deliver the placenta following delivery. It is not always 
clearly defined and universally applied in a standard manner. PPH 
is usually defined as blood loss of500 ml or more and severe PPH 

as 1000 mI or more in the third stage of labour. The 'normal' 
amount of blood loss is difficult to ascertain because different ways 

of managing the third stage and assessing the blood loss lead to 

markedly different amounts. It is well demonstrated that active 
management of the third stage of labour is associated with less 

blood loss. There seems to be general agreement that if the blood 
loss exceeds 500 ml close monitoring and additional measures such 

as administering uterotonics or checking for a cause of bleeding 
are prudent measures. 

Traditionally, oxytocin and ergot preparations have been used as 

2 
Copyright © 20 I I The Cochrane Collaboration. Published by John Wiley & Sons, Ltd. 



uterotonic agents for PPH prophylaxis mostly as part of active 

management of the third stage of labour. These agents, although 
effective in decreasing the blood loss, have the disadvantage of 

instability in tropical climates (Hogerzeil 1996) and also require 
syringes and trained personnel for administration. Another disad­
vantage, mainly related to ergot preparations, is the relatively high 
incidence of side-effects such as nausea, vomiting and increase in 

blood pressure. 

Prostaglandins have strong uterotonic properties and are used 

widely in obstetric and gynaecological practice for cervical ripen­
ing, together with mifepristone for termination of pregnancy and 
for induction of labour. Prostaglandin preparations are available 
in injectable, tablet or gel forms according to their intended use. 

These agents do not cause hypertension, which enables them to be 
used in hypertensive patients. In the management of the third stage 
of labour, prostaglandins have been mainly used for intractable 
PPH as a last resort when other measures fail. To date, the main 

disadvantages of prostaglandins have been their cost and avail­

ability. Recently, misoprostol, a prostaglandin El analogue used 
orally for the prevention of peptic ulcer disease has also been re­
ported for use in the management of the third stage of labour 
(EI-Refaey 1997). Misoprostol is inexpensive, administered orally 

and stable at ambient temperatures. There is considerable expe­
rience with misoprostol use, both for peptic ulcer disease and as 
a uterotonic in obstetrics and gynaecology. The main side-effects 

of prostaglandins are nausea, vomiting and diarrhoea. Shivering 
and elevated body temperature have been reported with the use of 

misoprostol in the third stage of labour. 

The use of prostaglandins in general, and of misoprostol in partic­
ular, could have implications for the efficacy and acceptability of 
active management of the third stage of labour. The rate and na­

ture of side-effects (nausea, vomiting, diarrhoea, shivering) could 
influence the immediate relationship between the mother and her 

baby in the hours following birth. 

Active management of the third stage oflabour (by use of uteroton­

ics, early cord clamping and active efforts to deliver the placenta) 
decreases blood loss during the third stage of labour (Prendiville 
2000). This review is one in a series of reviews evaluating strategies 
ro prevent PPH (Cotter 2001; McDonald 2004; Prcndiville 2(00) 

and focuses on the role prostaglandins in the active management 

of the third stage of labour. 

OBJECTIVES 

To determine the effectiveness of prophylactic prostaglandin use 
compared to placebo or conventional uterotonics as part of the 

routine management of the third stage of labour. 

METHODS 

Prostaglandins for preventing postpartum haemorrhage (ReView) 

Criteria for considering studies for this review 

Types of studies 

Randomized controlled trials with a comparison between a 

prostaglandin and either another uterotonic agent or no utero­
tonic agent (placebo or nothing) were considered for inclusion in 
the review. 

Types of participants 

Women after delivery of the baby were the participants of this 
review. These women may be at high or low risk for postpartum 

haemorrhage. The definitions of high risk used by the trialists are 
accepted in general. These typically include having had a previous 

PPH, grand multiparity and multiple pregnancy among others. 
Data relating to high- and low-risk women are analysed separately 
as well as together (totals). Recent trials (mostly misoprostol) fo­

cused on a general population of women with vaginal or caesarean 
section delivery without specifying any risk status. Therefore, the 
high- and low-risk subgroupings were not used in the misoprostol 
comparisons. However, if future trials falling into these compar­

isons specifically study a risk group these subgroups will be added 
to the list of comparisons. 
If a particular (risk) group is not specified, this implies that all 

women are included in that analysis regardless of their risk status. 
Studies that do not specify the risk status of women included are 

put in the low-risk category where such distinctions are made. 

Studies including women with caesarean deliveries were eligible. 

Types of interventions 

In the earlier version of this revIew we included the use of 
prostaglandins when used 'as part of active management of the 

third stage of labour'. Recently, there has been increasing interest 
in evaluating the individual components of the 'active manage­

ment' package and at least one trial that evaluated the use of a 
uterotonic without other components of active management of the 
third stage oflabour. We included the use of only a prostaglandin 
within the scope of this review. 

The experimental intervention evaluated in this review is the pro­

phylactic use of prostaglandins in the management of the third 
stage of labour. Prostaglandin preparations are currently available 

in injectable and tablet forms, therefore different routes may be 
used and compared either with each other or with conventional 

injectable uterotonic agents. Different routes of administration are 
analysed in separate comparisons. 

The choice of routine uterotonic drug used during the third stage 
of labour varies greatly around the world. In this review, oxytocin 
(Syntocinon®), ergometrine-oxytocin (Syntometrine®) and er­

gometrine are grouped together as 'conventional injectable utero­

tonics' . In cases where comparison is made with two different types 
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of conventional uterotonics, oxytocin is selected as the conven­
tional uterotonic as it is the drug used in most of the studies in­
cluded in this review. 
The main categories of prostaglandins evaluated in the review are 
misoprostol (prostaglandin El analogue), which is available in 
tablets and PGF2alpha and E2 preparations that are administered 
parenterally for use in the third stage oflabour. Misoprostol tablets 
are administered either by mouth or rectally. Since the absorption 
of misoprostol from these two routes is currently unknown and 
likely to be different, these routes have been evaluated separately. 
Injection of oxytocin or saline, or both, into the umbilical vein 
(reviewed elsewhere on retained placenta) and intramyometrial 
injection of prostaglandins other than at caesarean section (not 
used for routine active management) were not eligible for inclusion 
in this review. 
The following comparisons have been used in the review: 

1. oral misoprostol versus no uterotonic/placebo; 
2. oral misoprostol versus injectable (conventional) 

uterotonics; 
3. rectal misoprostol versus no uterotonic/placebo; 
4. rectal misoprostol versus injectable uterotonics; 
5. rectal misoprostol versus intramuscular prostaglandins; 
6. sublingual misoprostol versus no uterotonics/placebo; 
7. sublingual misoprostol versus injectable uterotonics; 
8. intramuscular prostaglandins versus rectal misoprostol; 
9. intramuscular prostaglandin versus no uterotonic/placebo; 

10. intramuscular prostaglandin versus injectable uterotonics; 
11. comparisons of different prostaglandins or different dose/ 

routes of the same prostaglandin; 
12. comparisons of different prostaglandins plus injectable 

uterotonics versus injectable uterotonics or other prostaglandins. 

Types of outcome measures 

The primary outcomes of this review are blood loss of 1000 ml 
or more and the use of additional utero tonics in the third stage of 
labour. Maternal death is included as an outcome but it is unlikely 
that the review will have power to evaluate this outcome. 

A. Outcomes related to blood loss 

Reported blood loss is influenced by the assessment technique. 
Measurement of blood and clots in jars and weighing of linen 
are likely to be more precise than clinical estimation used in 
some studies. The latter is known to underestimate blood loss 
(Andolina 1999). Also, the duration of measurement and report­
ing the amount as 'greater than' or 'greater than or equal to' a cer­
tain cut-offlevel (e.g. 500 or 1000 ml) may affect the total reported 
amount of blood loss especially when this amount is estimated. 

1. Postpartum haemorrhage (at least 500 ml); 
2. severe postpartum haemorrhage (at least 1000 ml); 
3. mean blood loss (ml); 
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4. use of additional uterotonics; 
5. blood transfusion; 
6. manual removal of placenta; 
7. duration of third stage (minutes); 
8. third stage longer than 30 minutes. 

B. Side-effects 

1. Any side-effect reported; 
2. any side-effect requiring treatment; 
3. nausea; 
4. vomiting; 
5. diarrhoea; 
6. headache; 
7. abdominal pain; 
8. high blood pressure; 
9. shivering; 

10. severe shivering; 
11. pyrexia (at least 38 0C); 

12. severe pyrexia (at least 40 oC); 

13. other. 

Search methods for identification of studies 

Electronic searches 

We searched the Cochrane Pregnancy and Childbirth Group's Tri­
als Register by contacting the Trials Search Co-ordinator (June 
2008). We updated this search on 7 January 2011 and added the 
results to Studies awaiting classification. 
The Cochrane Pregnancy and Childbirth Group's Trials Register 
is maintained by the Trials Search Co-ordinator and contains trials 
identified from: 

1. quarterly searches of the Cochrane Central Register of 
Controlled Trials (CENTRAL); 

2. weekly searches ofMEDLINE; 
3. handsearches of 30 journals and the proceedings of major 

conferences; 
4. weekly current awareness alerts for a further 44 journals 

plus monthly BioMed Central email alerts. 
Details of the search strategies for CENTRAL and MEDLINE, 
the list of handsearched journals and conference proceedings, and 
the list of journals reviewed via the current awareness service can 
be found in the 'Specialized Register' section within the edito­
rial information about the Cochrane Pregnancy and Childbirth 
Group. 
Trials identified through the searching activities described above 
are each assigned to a review topic (or topics). The Trials Search 
Co-ordinator searches the register for each review using the topic 
list rather than keywords. 
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In addition, we searched PubMed with the search term 'misopros­

tol' in July 2006. 
We did not apply any language restrictions. 

Data collection and analysis 

Two review authors independently evaluated trials under consid­

eration for methodological quality and appropriateness for inclu­
sion without considerarion of their results. No language prefer­

ences were applied either during the search or selection of trials. 
Two authors independently extracted data regardless of whether 
they participated in a particular included trial or not. 
We assessed methodological quality in terms of adequacy of allo­
cation concealment as described in Higgins 2005. 

In addition to the main outcomes, we systematically extracted the 

following data for each study: 
1. trial entty criteria (high versus low risk, other specific 

exclusion criteria); 

2. exclusions and missing data after randomization; 

3. management of the third stage of labour; 
4. the duration and technique of assessment of blood loss. 

We evaluated statistical heterogeneity across trial results using the 
chi-square test as calculated in Meta View. Whenever statistical (P 

< 0.1) or visual heterogeneity was encountered, we explored the 
possible reasons. In meta-analyses with significant heterogeneity 
(statistical or visual), we discuss the trials individually (i.e. without 
totals). 

It is not clear how components of third stage management, other 
than the uterotonic, affect the blood loss. While the comparison 

of the uterotonic might be valid, if other components of active 
management are effective, then the scope for any difference be­

tween a prostaglandin and a placebo or another uterotonic could 

be minimized if those components are used. 
These factors are assessed as possible sources of heterogeneity where 
appropriate and if there are adequate numbers of studies to allow 

such assessments. 
Because of the significant differences in pharmacokinetics and 

possibly other properties, we analysed oral, rectal, sublingual and 

buccal misoprostol and intramuscular prostaglandins (PGF2alpha 
and synthetic E2) separately. 
We did not exclude trials on the basis of a predetermined cut-off 

value for loss to follow ups and postrandomization exclusions. We 
systematically extracted this information and discussed as appro­

priate for each trial. 

RESULTS 

Description of studies 
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See: Characteristics of included studies; Characteristics of excluded 
srudies. 

Seventy-five trials were identified and considered for inclusion 
in this review. Twenty-nine were excluded (see 'Characteristics of 
excluded studies' table). Altogether, 46 trials were included, in­

volving 42,621 women - see 'Characteristics of includes studies' 
for details. Of these, 37 evaluated misoprostol and the remain­
der evaluated injectable prostaglandins (seven PGF2alpha and 
two PGE2). One trial compared misoprostol with intramuscular 

prostaglandin. (Forty-five reports from an updated search in Jan­
uaty 2011 have been added to Studies awaiting classification.) 

Settings 

The review includes trials conducted in all continents from both 

low- to middle-income countries and industrialized countries. 
Twenty-seven trials included centres in low- and middle-income 

countries only. The WHO 2001 trial was conducted in nine coun­
tries in Mrica, Asia, Europe and Latin America. In Mrica, seven 
countries contributed 14 trials (five in South Mrica). Eight trials 
were conducted in India. 

The WHO 2001 trial is the largest trial in the review with 18,530 
participants from nine countries. The WHO 1999 trial is a pilot 
dose-finding trial which preceded the WHO 2001 trial and used 
the same protocol. Side-effects of misoprostol during the first hour 

after delivery from the WHO 2001 trial are included in the meta­
analyses, but further data describing side-effects in the first 24 

hours after delivery were published in a separate article and are 
described in the results section. 

Most trials (423/46) were conducted in hospitals where deliveries 
were performed by skilled caregivers. The Gambia trial (Gambia 

2005) was conducted at the community level. Traditional birth 
attendants trained in trial procedures and blood loss measure­

ment provided the interventions (oral misoprostol and oral er­
gometrine). In the Guinea-Bissau 2005 trial, trained midwives 

administered sublingual misoprostol or placebo to women deliv­
ering at primary care centres. In the India 2006c trial, auxiliary 

nurse-midwives administered oral misoprostol or placebo tablets 
to women delivering either at primary care centres (approximately 
55%) or at home (approximately 45%). 

Management of the third stage of labour 

In 28 trials, the third stage was managed actively (at least two 
of the components of active management described, or specified 
as 'active'); two trials used 'passive management' (Holland 1991; 

India 2006e); nine trials did not mention and two were mixed 

with components of both active or passive management used. The 
remainder included women with caesarean section deliveries and 
did not report any particular form of management. 
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Risk status 

Three studies specifically studied women who were at high risk 
for postparrum haemorrhage (PPH) (Egypt 1997; HollanJ 1995; 

India 2001 b). The participants were classified as high risk if they 
had a hisrory of PPH or conditions such as multiple pregnancy 

and grand multipariry. 

Mode of delivel'y 

Five trials included only caesarean section deliveries (India 2006a; 

United Kingdom 1994; United Kingdom 200 1 b; USA 1990; USA 

2005). 

Blood loss assessment 

The majoriry of the trials (n = 24) used some form of measure­
ment, some using detailed weighing and hematin-dye techniques. 
Clinical estimation was used in 16 trials, haemoglobin change or 

level, or both, was used in three and no method was mentioned 
in the remaining three trials (Colombia 2002; India 2001b; India 

2005a). 

Compal'isons 

Of the 46 trials included in the review, 37 evaluated misoprostol in 

doses ranging from 50 mcg to 800 mcg and using oral, sublingual, 
buccal and rectal routes. Misoprostol was compared to placebo in 

nine trials (France 200 1; Gambia 2005; Guinea-Bissau 2005; India 
2006e; South Africa 1998b; South Africa 1998c; South Africa 

1998d; South Africa 2001; Switzerland 1999) and to conventional 
injectable uteroronics in 25 trials. The uteroronic agent was oxy­
tocin 10 international units (IU) intramuscularly in most of these 

trials. In some trials the uterotonic group received oxytocin or er­

gometrine-oxytocin depending on the hospital routine (Australia 
1999) or depending on whether the woman was hypertensive or 

not (United Kingdom 2000). 

Some trials had several treatment arms. One of the intramuscular 
prostaglandin trials (Holland 1991) and two misoprostol trials 
(France 2001; South Africa 1998d) had three arms, one of which 

was a placebo control group. The WHO 1999 trial is also a three­

arm trial comparing misoprostol 600 mcg, 400 mcg orally and 
oxytocin 10 IU. The United Kingdom 200.3 trial had three arms 
comparing oral misoprostol600 mcg, rectal misoprostol600 mcg, 

and rectal misoprostol 400 mcg. 

Concul'l'ent I'outine utel'otonic use 

Two trials from Turkey had four arms, comparing misoprosrol400 

mcg after cord clamp followed by misoprostol 100 mcg at four and 
eight hours postpartum; the same regimen of misoprostol com­

bined with intravenous oxytocin; intravenous oxytocin only; and 
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intramuscular methyl ergometrine only. For blood loss and other 

early outcomes assessed before the follow-up doses of misoprostol 

were given, the dosage is regarded as 400 mcg. The only differ­
ences between these two trials were that Turkey 2002 used rectal 
misoprostol and Turkey 200.3 used oral misoprostol. The USA 
2004 and USA 2005 trials compared 200 mcg buccal misoprostol 
ro placebo in women delivering vaginally and by caesarean section 

respectively. All women received 20 IU oxytocin infusion at a rate 
of 10 mllminute for 30 minutes and then 125 ml/hour for eight 
hours. 
The review includes unpublished data from Canada 2005, South 
Africa 1998d, WHO 1999, United KingJom 2000 and \\j'HO 
2001 trials. 

Risk of bias in included studies 

Allocation concealment was considered adequate in thirry-two 

studies that used sealed envelopes, opaque containers, or identical 
numbered boxes containing trial medications. Holland 1995 had 

15% of the women excluded after randomization, mosrly due to 
women being randomized despite being ineligible (for augmen­
tation of labour), and Turkey 2003 had 12.6% of the women 
excluded after randomization secondary to them requiring cae­

sarean sections. There were an unspecified but small number of 
postrandomization exclusions in South Africa 1998a. These were 
due to hyperrension being discovered after randomization, which 
resulted in exclusion of some women allocated ro ergometrine­

oxytocin. 
In trials evaluating different interventions in the third stage of 

labour, postpartum haemorrhage (PPH) is often the primary out­
come. Assessment of PPH is prone to bias if the staff making the 

assessments are not blind to the intervention. In this review, out­
come assessments were blinded in nineteen trials. Some outcome 
assessments were blinded in two trials. 

In this review, trials comparing misoprostol with other uteroton­
ics are, in essence, equivalence trials designed ro evaluate whether 

misoprostol is as effective as others given its advantage of oral or 

rectal route of administration. The majoriry of such trials have set 
relatively large margins of equivalence and are therefore, in prac­

tical terms, underpowered to test an equivalence hypothesis. The 
WH 0 2001 trial is the largest trial in the review which set an a pri­
ori clinical equivalence margin (within 35% efficacy of oxytocin). 

In this trial the primary outcomes were blood loss greater than or 

equal ro 1000 ml and the use of additional uteroronics. Misopros­
tol versus placebo or no treatment trials are non-equivalence trials 
and do not have the problem mentioned above. 

The South African trials and the United Kingdom 2001 b trial eval­

uating oral misoprostol used non-identical placebos. The women 
participating in the South African trials rook the medications out 

of an opaque container with care being taken to conceal the tablets 
from midwives. Although this method of blinding is not 100% 

safe, the authors provided the review authors with the information 
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that un blinding was unlikely to occur in the settings in which the 

trials were conducted. In the United Kingdom 2001 b trial. side­
effect assessments were blinded. 
One study (Holland 1995) was stopped prematurely before reach­

ing a prespecified interim analysis to determine an appropriate 
sample size. This was due to the manufacturer of the drug issuing 
a warning about serious cardiovascular side-effects after intramus­
cular use of sulprostone. a synthetic PGE2 derivative. 

Effects of interventions 

The results are based on 37 misoprostol and nine intramuscular 

prostaglandin trials. 

Misoprostol trials 

Primary outcomes 

Misoprostol versus placebolno treatment (nine trials. 
comparisons 01, 02. 04, 07, 20) 

Oral misoprostol was used in seven trials(comparison 01: 5153 
women total. 4253 in five 600 mcg trials). rectal (comparison 03). 
sublingual (06) and buccal (18) in one trial each. There were three 
maternal deaths in misoprostol and one in placebo groups overall 

in nine trials. 
There was significant qualitative and statistical heterogeneity for 

the outcome severe postpartum haemorrhage (PPH) in the oral 
misoprostol versus placebo comparison. Earlier trials (france 
2001; Sourh Africa 1998d; South Africa 200 I) did not indicate 

any reduction in severe PPH while the more recent Gambia 2005 
(relative risk (RR) 0.48; 95% confidence interval (CI) 0.09 to 

2.59. 2/629 versus 4/599) and India 2006e (RR 0.20; 95% CI 

0.04 to 0.91. 2/812 versus 10/808) trials suggest some protective 

effect of misoprostol on severe PPH. The use of additional utero­
tonics was less when misoprostol was used in four out of six trials 
but not in the South Africa 1998d trial that had both 600 and 

400 mcg treatment arms. Compared to placebo. oral misoprostol 
reduced blood transfusion (RR 0.31; 95% CI 0.10 to 0.94. five 

trials. 3519 women). 
One rectal misoprostol trial using 400 mcg did not show statisti­

cally significant difference in severe PPH (RR 0.69; 95% CI 0.35 

to 1.37). 
The Guinea-Bissau trial used 600 mcg sublingual misoprostol and 
showed a statistically significant difference in reducing severe PPH 

(RR 0.66; 95% CI 0.45 to 0.98. 37/330 versus 56/331). 
The USA 2004 and USA 2005 trials used 200 mcg buccal miso­

prostol in women undergoing vaginal delivery and caesarean sec­
tion respectively. All women received 20 IU oxytocin infusion in 

1 litre of saline. In the USA 2005 trial there were 241173 versus 
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22/179 cases of severe PPH in the misoprostol and placebo groups 
respectively whereas there were no cases of severe PPH in the USA 

2004 trial. In both trials the protocol included oxytocin infusion 
after delivery of the placenta. 

Misoprostol versus conventional injectable utero tonics (25 
trials, comparisons 03, 05, 08) 

Sixteen trials compared oral misoprostol (comparison 03). five 
compared rectal (comparison 05) and four compared sublingual 
(comparison 08) to injectable uterotonics (oxytocin intramuscular 

or intravenous. ergometrine. ergometrine + oxytocin). Maternal 
deaths were reported only in the WHO 2001 trial (2/9264 versus 
2/9266). There were no deaths in the Ghana 2006. Canada 2005. 

Turkey 2002 and WHO 1999 trials. Others did not mention 
whether there were any deaths or not. 

Oral misoprostol was associated with a statistically significant 

higher risk of severe PPH (RR 1.32; 95% CI 1.16 to 1.51, 16 
trials. 29.042 women). While the large WHO 2001 trial results 
dominate the meta-analysis the majority of trials show similar re­

sults with no statistically significant heterogeneity across different 
doses or trials. The use of additional uterotonics shows a simi­
lar trend but the results were not totalled because of significant 

statistical heterogeneity. There was a trend towards fewer blood 
transfusions with misoprostol (RR 0.81; 95% CI 0.64 to 1.02. 15 
trials. 27.858 women). 

Three rectal misoprostol versus injectables trials reported on severe 

PPH and there were similar numbers of women with this outcome 

in the two groups (RR 1.14; 950/0 CI 0.70 to 1.85.1784 women). 
More women who received misoprostol required additional utero­
tonics (RR 1.64; 95% CI 1.16 to 2.31). 

Four small trials compared sublingual misoprostol to injectables. 
The meta-analysis (graphs 08.02. 08.05) is too small to give any 
meaningful results. 

Concurrent routine uterotonic use (Comparisons 16 and 18) 

Oral and rectal misoprostol combined with oxytocin were com­
pared to conventional uterotonics in the Turkey 2003 and Turkey 

2002 trials respectively. Oral misoprostol when combined with 
oxytocin was more effective than placebo and oxytocin in decreas­

ing severe PPH (RR 0.38; 95% CI 0.15 to 0.97). and PPH (RR 
0.44; 95% CI 0.23 to 0.84). We were notable to use the additional 
uterotonic data from these trials. 

Side-effects 

Oral misoprostol 600 mcg was consistently associated with higher 
rates of prostaglandin-related side-effects such as nausea. vomit­

ing. diarrhoea as well as for' any' shivering. severe shivering and 
pyrexia (greater than 38 DC) when compared with placebo as well 

as with conventional uterotonics. We did not total most of these 

7 
Copyright © 20 II The Cochrane Collaboration. Published by John Wiley & Sons. Ltd. 



comparisons (graphs 01.17,01.19, 02.1S, 02.20) because ofhet­

erogeneity but the heterogeneity was quantitative, i.e. all studies 
showed an increase in these events. For' any' shivering the indi­

vidual trial RRs ranged between 1.43 to 69.10. 
Further analysis of side-effects during the first 24 hours in the 

\'VHO 2001 trial showed that in comparison to oxytocin, women 
who received misoprostol had a higher incidence of' any' shivering 
(RR 4.70; 95% CI 1.90 to 11.20), and of pyrexia (RR 6.3; 95% 
CI 3.70 to 10.S0) in the period two to six hours after delivery. 

Diarrhoea was also more common in the misoprostol group in the 
period two to six hours (RR 21.00; 95% CI 5.10 to S6.50) and 

seven to 12 hours (RR 7.70; 95% CI 2.30 to 25.40). 
The results of two trials (South Africa 1998d; WHO 1999) where 

600 mcg and 400 mcg doses of oral misoprostol were compared 
indicate that side-effects are dose-related (any shivering RR 1.33; 

95% CI 1.07 to 1.64) (Comparison 12.15). This might not apply, 
however, to rectal misoprostol, as there were no significant differ­

ences in the one trial (United Kingdom 2003) that evaluated 600 
mcg and 400 mcg doses of rectal misoprostol. A comparison of 
600 mcg rectal versus 600 mcg oral misoprostol in the same trial 
showed that rectal misoprostol had less pyrexia, 'any' shivering, 

and severe shivering (RR 0.27; 95% CI 0.16 to 0.46) (Compari­

son 14.0S) than oral misoprostol. 

Intramuscular prostaglandin trials (comparisons 09, 
10, II) 

Ten trials compared injectable prostaglandins with conventional 
injectable uterotonics. One trial (Holland 1991) was a three-arm 

trial with a placebo arm in addition to sulprostone and oxytocin. 
The occurrence of primary outcomes such as blood loss 1000 ml 

or more and the use of additional uterotonics were too few to give 

reliable estimates. 
Intramuscular prostaglandins had less mean blood loss when com­

pared with no uterotonic use in one trial with 50 women (Holland 
1991) that examined this outcome (-224 ml weighted mean differ­

ence; 95% CI -420.30 to -27.60 ml). Other outcomes evaluated 

in this study were not statistically significant. 
When compared with conventional uterotonics, intramuscular 

prostaglandins had less blood loss and shorter duration of the third 

stage (-1.10 minutes weighted mean difference; 95% CI -1.40 to 
-0.89 minutes). Blood loss data were not totalled because of het­

erogeneity due to one small trial having result in the opposite di­
rection. Three other trials showed less blood loss with injectable 

prostaglandin. 
Vomiting, abdominal pain and diarrhoea were more common with 
intramuscular prostaglandins. 

Intramuscular prostaglandin F2a1pha was compared to rectal 
misoprostol 400 mcg in one small trial with 120 women (India 
2006d). There were more women requiring additional uteroton­

ics (2/60 versus 10/60) but the study was too small to give any 
guiding evidence. Another small trial compared intramyometrial 

Prostaglandins for preventing postpartum haemorrhage (Review) 

injection ofPGF2a1pha with intramyometrial oxytocin to women 

having caesarean section deliveries (USA 1990). 

DISCUSSION 

This review includes comparisons of intramuscularly, orally, and 
rectally administered prostaglandins with placebo, and with con­

ventional injectable uterotonics. We did not combine misopros­
tol with other prostaglandins in the meta-analyses. Misoprostol 

tablets are used via oral, rectal, sublingual or buccal routes while 
other prostaglandins are used intramuscularly (or intramyometrial 
during caesarean section). In terms of outcomes, we gave empha­
sis to blood loss of at least 1000 ml and the use of additional 

uterotonics as the most clinically relevant outcomes. We recorded 
maternal death data systematically but did not anticipate having 
sufficient power to analyse this outcome. 

While the results of earlier trials comparing misoprostol (used 
orally or rectally) to placebo or no treatment were somewhat equiv­
ocal, the results of the recent trials are more promising (Gambia 
2005, Guinea-Bissau 2005; India 2006e). It is important to note 

that all three recent trials have design and setting differences that 
make the summing up of their results difficult. The Gambia 2005 
trial had lower than expected number of events and although the 
direction of effect favours misoprostol the trial is not powered ad­

equately. In addition, oral ergometrine was assumed to be equiv­
alent to placebo and although the value of oral ergometrine is 
questionable (WHO 1994), it may not be zero. The third stage 
management was 'active'. This trial is the only trial that used 

traditional birth attendants to administer the trial interventions. 
The Guinea-Bissau 2005 trial used sublingual misoprostol within 

the context of active management and showed greater effect with 
higher blood loss (i.e. 1000 ml compared to 500 ml). Almost half 

ofthe women in this trial (150/330 and 170/331 in the miso­

prostol and placebo groups) experienced blood loss of 500 ml or 
more which is unusual in PPH trials with active management. The 

India 200Ge trial used oral misoprostol in the context of' passive' 
management of the third stage of labour. Therefore, its findings 

are more applicable to settings where this rype of third stage man­
agement is the norm. It is not known whether with other compo­
nents of active management being in place the same magnitude of 
effect would hold or not. 

With the addition of three non-hospital based trials, it is possible 

to make some inferences for those settings although all three trials 

have important differences. All three trials were conducted either 

at home or at primary care centres and it is reassuring to see that 
there were no major adverse events related to misoprostol use. 

The Guinea-Bissau and India trials were conducted by caregivers 
skilled in third stage management although only the former had 
fully qualified midwives. 
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The addition of several smaller misoprostol versus injectable utero­

tonic trials confirm the findings of the earlier version of the review. 
Overall injectable uterotonics are more effective than misoprostol. 

Various injectables were used in the included trials. The data with 
regard to the comparative efficacy of oxytocin 10 international 
units (IV) versus ergometrine suggest that there are no major ad­

vantages of either of them (McDonald 2004). Ergot preparations 
seem to be somewhat more effective in reducing blood loss but are 
associated with a higher rate of side-effects and the choice should 
be made according to the trade-off berween the benefit and harm 
(Carroli 2001). 

The results of the large WHO 2001 trial, conducted in nine coun­

tries with the participation of 18,530 women, dominate the sys­
tematic review's comparison berween misoprostol 600 mcg and 

injectable uterotonics. mostly 10 IV of oxytocin. This comparison 
demonstrates that oral misoprostol up to 600 mcg is associated 
with a higher risk of blood loss and the use of additional utero­
tonics (up to 16% of women will require additional uterotonic 

treatment) when compared with a policy of injectable uteroton­
ics. There is a consistent increase in all prostaglandin-related side­

effects. Considering that the observed rate of side-effects is already 
high. it is unlikely that higher doses of oral misoprostol (to increase 
efficacy) could be used for the routine prevention of postpartum 

haemorrhage among healthy women although the recent Ghana 
2006 trial used 800 mcg misoprostol. 

Although in almost all of the trials these side-effects were reported 
as not severe, they cause discomfort. For example, women in the 

WH 0 2001 trial rated to have severe shivering needed extra blan­
kets or other comfort measures. Amant reported that women who 

had shivering had their teeth chattering for 10 to 20 minutes and 
had no control over their body movements during this period 
(Amant 2001). On the other hand, in the case of pyrexia (greater 

than 38°C), the staff may be concerned for the woman about 

the risk of postpartum infections and the need for initiating any 
unnecessary antibiotic treatment. Furthermore, fever may delay 

blood transfusion. 

The largest trial (WHO 2001) used oxytocin both intramuscu­

larly or intravenously. While it is obvious that intravenous injec­
tion provides faster availability of the drug, pharmacokinetic data 

show that with the intramuscular route oxytocin is circulating in 
the blood within rwo to three minutes (Gibbens 1972). Further­

more, the pharmacokinetics of oral misoprostol demonstrate that 
misoprostol acid reaches its peak in the plasma berween 20 to 30 

minutes after oral administration (Zieman 1997), well after the 

mean time from delivety until placental expulsion observed in 
the WHO 20tH (8.3 minutes, standard deviation (SD) 14.6) and 

Mozambique 200 I (9.0 minutes, SD 3.6) trials. Therefore, we do 

not think that the route of administration of oxytocin will affect 
its efficacy. 

The three studies which enrolled women undergoing caesarean 

Prostaglandins for preventing postpartum haemorrhage (Review) 

section deliveries have been included together with the others in 

the analysis. The amount of blood loss during and after caesarean 
section may be different, due to additional bleeding not directly 
related to the contractility of the uterus and, due to inevitable 
contamination with other fluids. However, a differential effect 

berween different uterotonics is unlikely. Therefore, a sensitivity 
analysis according to the mode of delivety was not conducted. The 
problems associated with measurement of blood loss at caesarean 
section may, however, obscure any smaller differences in efficacy 
and push the results towards' no difference'. In this review these 

studies were analysed within the group of studies which included 
women at low risk for postpartum haemorrhage. 

With the data available so far there do not seem to be major dif­

ferences berween intramuscular prostaglandins and conventional 
injectable uterotonics (oxytocin or ergometrine) in reducing the 
blood loss in the third stage of labour. These trials had few women 
who experienced the primary outcomes of this review, although 

the mean blood loss ( a secondary outcome) was reduced by 70 ml 

on average for women who received intramuscular prostaglandins. 
Vomiting and diarrhoea were common side-effects. The studies 
reported, however, that side-effects did not need treatment. The 
concerns of safety. cost and side-effects are important limitations 
of intramuscular prostaglandins. 

The recent WHO systematic review on cause of maternal deaths 
identified obstetric haemorrhage as the largest cause of maternal 
death in Africa and Asia where the majority of maternal deaths oc­

cur (Khan 2006). Prevention ofPPH with appropriate, evidence­
based interventions such as oxytocin (and misoprostol when oxy­

tocin is not available) could prevent a substantial proportion of 
deaths in these rwo regions. 

AUTHORS' CONCLUSIONS 

Implications for practice 

The uterotonic of choice in settings where active management is 
practiced is oxytocin 10 IV administered intravenously or intra­

muscularly. Getting oxytocin used as widely as possible should be 
the primary aim for deliveries occurring outside hospitals at pe­
ripherallevels of the healthcare system or at home. Oxytocin re­

tains more than 85% active drug after storage for one year at under 

30 °Celsius and is less expensive than misoprostol in most settings. 
If these conditions for oxytocin use cannot be met then misopros­

tol could be used based on the current evidence. The empirical 
dosage most used in trials to date is 600 mcg orally. Promising 

results against placebo have also been reported in individual trials 
of 400 mcg orally (over and above the routine use of oxytocin), 
and 600 mcg sublingually. 

More efforts should be devoted to making injectable uterotonics 
available especially using strategies such as that of disposable pre-
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filled syringes, e.g. Uniject (PATH 200 I). Developing the skills to 

administer injections in areas where this is not currently available 

will have the additional benefit of enabling other effective treat­
ments such as parenteral antibiotics or anticonvulsants to be used. 

Intramuscular prostaglandins are not preferable to conventional 
uterotonics in the routine management of the third stage oflabour 
especially for low-risk women. 

Implications for research 

The recent misoprostol versus placebo trials conducted outside 
hospitals that showed promising results should be replicated in 
order to strengthen the evidence base for justifying any use of 

misoprostol for routine third stage of labour management when 
conventional uterotonics are not available. As side-effects are dose­

related and life-threatening hyperpyrexia has been reported with 
800 meg orally (Chong 1997), research should be directed towards 

establishing the lowest effective dose for routine use, and the op­
timal route of administration. 

For the settings in which active management of the third stage is 

the norm, there is no need for further trials comparing misoprostol 

with injectable uterotonics. Future research in the third stage of 
labour could focus on investigating the effectiveness of the partic­
ular components of active management. 

Intramuscular prostaglandins may be studied for the management 

of high-risk cases since they are unlikely to find widespread use in 
low-risk cases due to their costs and side-effects. 

[Note: The 52 citations in the awaiting classification section of 
the review may alter the conclusions of the review once assessed.] 
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CHARACTERISTICS OF STUDIES 

Characteristics of included studies [ordered by study IDJ 

Australia 1999 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

Random allocation from a table of random numbers with sequentially numbered, sealed, opaque envelopes. 

Block randomization was utilized. The study was not blinded 

930 women with vaginal delivery in 4 centres in Australia, China, and Papua New Guinea. 

Exclusion criteria: coagulation disorders, asthma, severe renal disease, epilepsy, elective caesarean section, 

severe hypertension 

Misoprostol 400 mcg orally vs 1M injection of either oxytocin (10 IU) (1 centre) or ergometrine-oxytocin 

(5 IU oxytocin + 0.5 mg ergometrine) (3 centres) 

Blood loss, duration of third stage, use of additional uterotonics, blood transfusion, side-effects, haemo­

globin level. 

Measurement of blood loss: by combining estimated (assessment by clinician) and measured (measuring 

volume wirh calibrated measuring jug, and weighing of linen). It is unclear if some centres used one or 

the orher merhod 

Management of third stage: no mention of third stage management technique. 

31/455 (7%) were excluded after randomization in the misoprostol group, and 36/475 (8%) were excluded 

after randomization in rhe oxytocin/ergometrine-oxytocin group 

This trial was stopped after recruitment of 863/1862 women following rhe unsatisfactory results of an 

interim analysis 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

Belgium 1999 

Methods 

Participants 

Interventions 

Outcomes 

Random allocation from a computer-generated list of study numbers. Randomization in blocks. Identical 

numbered study boxes were used. Outcome assessments were blinded 

213 women with vaginal delivery in Leuven, Belgium. 

Exclusion criteria: caesarean section, hypertensive disorders, gestational age < 32 weeks, intrauterine 

death, uterine malformations, allergy to prostaglandins or alkaloids, inflammatory bowel disease, coronary 

disease, vascular disease, sepsis 

Misoprostol 600 mcg orally vs merhylergometrine 200 mcg rv: Both oral and IV placebos were used 

Blood loss, need for additional uterotonics, side-effects. 

Blood loss was estimated. 
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Belgium 1999 ( Continued) 

Notes Management of third stage: uterine massage. cord traction. manual removal of placenta after 30-60 
minutes. 

Risk of bias 

5/100 (5%) were excluded after randomization in the misoprostol group. and 8/108 (7.4%) were excluded 
in the methylergometrine group 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A - Adequate 

Canada 2002 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

Random allocation from a central centre statistician using block randomization for each participating 

centre. Consecutively-numbered opaque. sealed packets for allocation concealment. No blinding of treat­
ment or outcome assessments 

223 women with vaginal delivery from 3 hospitals in Toronto. Canada. Exclusion criteria: parity> 6. 
gestational age < 32 wks. clotting disorder. anticoagulant therapy. history of postpartum haemorrhage. 
previous caesarean delivery 

Misoprostol 400 mcg rectally after delivery vs oxytocin 5 IU IV or 1M. or 10 IU 1M given after delivery 
(sometimes given after placenta delivered) 

Blood loss was captured by measuring change in measured haemoglobin. Other outcomes were duration 
of third stage. need for additional uterotonics. manual removal of placenta. blood transfusion. side-effects 

No description of third stage management. 

13 women excluded after randomization secondary to having a caesarean section. 2 women lost to follow 

up 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

Canada 2005 

Methods 

Participants 

Interventions 

Randomized double blind. no further details. Unclear if outcome assessments were blinded 

622 women with vaginal delivery at a university hospital in Halifax. Nova Scotia, Canada. Women with 

multiple pregnancy. placenta previa. abruptio placentae. coagulation abnormalities. caesarean delivery and 
asthma were excl uded 

Misoprostol 400 mcg orally after delivery of anterior shoulder vs oxytocin 5 IU IV 
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Canada 2005 ( Continued) 

Outcomes Blood loss measured by haematocrit drop greater than 10%, haemoglobin drop greater than 30%, addi­
tional uterotonics, blood loss greater than 1000 ml and 500 ml 

Notes Third stage management was 'active'. No mention of postrandomization exclusion or loss to follow up. 

Risko/bias 

The authors attribute the high numbers of additional uteroronic use to most women having N lines 
during labour and the threshold for bolus oxytocin administration being low 

Bias Authors' judgement Support for judgement 

Allocation concealment? Unclear risk B - Unclear 

China2004a 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risko/bias 

Open, randomized trial. Randomization generated by a random-number table. Unclear if outcome as­
sessments were blinded 

60 low-risk women delivering vaginally in Hong Kong, China. 

Misoprostol 600 mcg sub lingually vs syntometrine N. 

Blood loss, side-effects. Blood loss was both estimated visually and measured using alkaline hematin 
technique 

Third stage management was 'active' using early cord clamping and cord traction 

Bias Authors' judgement Support for judgement 

Allocation concealment? High risk C - Inadequate 

Colombia 2002 

Methods 

Participants 

Interventions 

Outcomes 

Method of random allocation not stated. No placebo use or blinding of outcome assessments 

75 women with vaginal delivery in Colombia. Exclusion criteria: asthma, coagulopathy, twins, stillbirth, 
lacerations, and "amniotic fluid in the blood collection" 

Misoprostol 50 mcg sublingually after cord clamp vs oxytocin 16 m IU per minute intravenously after 
cord clamp vs methylergometrine 0.2 mg after placenta delivery 

Blood loss, side-effects, cost. 
Method of collection or estimation of blood loss not stated. 
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Colombia 2002 (Continued) 

Notes Management of third stage: no mention of third stage management technique. 

Risko/bias 

No reported postrandomization exclusions or loss to follow up. Analysis was based on the total population 
of75 women 

Bias Authors' judgement Support for judgement 

Allocation concealment? Unclear risk B - Unclear 

Egypt 1993 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risko/bias 

Random allocation from a table of random numbers. No mention of blinding or placebo use 

150 low-risk women after vaginal delivery in Assiut, Egypt. 
Excluded: labour < 2 hours, prolonged labour (> 24 hours), magnesium sulphate therapy during labour, 

history of postpartum haemorrhage, chorioamnionitis, multiple pregnancy, antepartum haemorrhage and 
episiotomy 

Carboprost trometamol* 0.250 mg 1M vs methylergometrine maleate 0.2 mg IV 

Blood loss, duration of third stage, side-effects. 

Measurement of blood loss: immediate blood loss was collected in trays and measured. Also, pads were 

used to collect blood for 4 hours and weighed 

Management of third stage: reported as active but only uterotonic use is mentioned. 
No mention of exclusions or missing data. 

Bias Authors' judgement Support for judgement 

Allocation concealment? High risk C - Inadequate 

Egypt 1997 

Methods 

Participants 

Interventions 

Randomization using table of random numbers. No mention of blinding or placebo use 

132 high-risk women after vaginal delivery in Assiut, Egypt. 'High risk' risk factors included: previous 

history of postpartum haemorrhage, high pariry, uterine overdistention due to multiple pregnancy, poly­
hydramnios or fetal macrosomia, prolonged labour, placental abnormalities or chorioamnionitis 

Exclusion criteria: organic heart disease, bronchial asthma, epilepsy, renal disease, caesarean section, epi­
siotomy 

Carboprost trometamol* 250 mcg 1M vs methylergonovine maleate 0.4 mg IV, vs oxytocin 10 IU IV 
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Egypt 1997 (Continued) 

Outcomes Blood loss, duration of third stage. 
Measurement of blood loss - blood collected in trays and measured. Sterile pads were weighed 

Notes Management of third stage: reported only as active. 
No report of exclusion after randomization. 

Riskofbi4s 

Bias Authors' judgement Support for judgement 

Allocation concealment? Unclear risk B - Unclear 

France 2001 

Methods Randomly drawn envelopes containing the treatment codes. Placebos were not used. 
No placebo use. 

Participants 602 women after vaginal delivery in France. 

Exclusion criteria: preterm birth « 32 weeks), antepartum haemorrhage, intrauterine fetal death, uterine 
scar, caesarean section, multiple pregnancy, pre-eclampsia 

Interventions 

Outcomes 

Notes 

Riskofbi4s 

Misoprostol 600 mcg orally vs oxytocin 2.5 IU IV given after cord clamp, vs no uterotonic 

Blood loss, duration of third stage, side-effects. 

Blood loss was measured. 

Management of the third stage: active with immediate cord clamping 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

Gambia 2005 

Methods Randomization generated by computer, allocation concealment by sealed, opaque envelopes. Power cal­
culation made. Outcome assessments were blinded 

Participants 1229 women delivering vaginally at home by trained birth attendants in rural Gambia 

Interventions Misoprostol 600 mcg orally vs oral ergometrine 2 mg. 

Outcomes Blood loss, postpartum haemoglobin. 
Blood loss was measured by collection of blood, pads and linen and weighing until I hour after delivery 
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Gambia 2005 (Continued) 

Notes Management of the third stage: controlled cord traction, delayed cord clamping (after cessation of pulsa­
tion), early suckling of the breast 
No loss to follow up. 

Risk of bia.s 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A - Adequate 

Ghana 2000 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bia.s 

Randomized, double-blind, controlled trial. Randomization sequence generated by computer. Allocation 
by sequentially numbered, opaque packets containing active and placebo medications. The packets and 
misoprostol solution were prepared by a pharmacist not involved in the trial. 
Power calculation was based on a difference of drop in haemoglobin concentration (> 0.1 g/dl) 

401 women delivering vaginally at the Korle Bu teaching hospital and its clinics in Accra, Ghana. Women 
were excluded if they were at risk of postpartum haemorrhage (grand multiparae, multiple gestation, 
gestation < 32 weeks, gestational hypertension with haemolysis-elevated liver enzymes-low platelets syn­
drome, hydramnios, previous postpartum haemorrhage, coagulation abnormalities, precipitous labour, 
chorioamnionitis and oxytocin induction or augmentation of labour 

Misoprostol 400 mcg in powdered form orally (in 50 ml of water) and 1 ml 1M injection of normal saline 
(placebo) vs powdered lacrose placebo orally (in 50 ml of water) and 1 ml 1M injection of 10 IV oxytocin 

Primary outcome: drop in haemoglobin concentration; side-effects 
Blood loss measurement: clinical estimation. 

Management of third stage: active with cord traction. 
The authors mention that they report the data as intention to treat although outcome data are missing 
for 9/401 women 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

Ghana 2006 

Methods 

Participants 

Random-number scheme generated by computer. Allocation concealment by opening the next sequen­
tially-numbered, sealed, opaque envelope. The study was not blinded. Power calculation is reported 

450 women delivering vaginally at Holy Family hospital, Techiman, Ghana. Women at both high and 
low risk for PPH were included 
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Ghana 2006 ( Continued) 

Interventions Misoprostol 800 mcg orally vs oxyrocin 10 IU 1M. 

Outcomes Primary outcome: change in haemoglobin concentration, other measures of blood loss, side-effects. Blood 
loss was estimated 

Notes Management of the third stage: 'active', no further details. No loss to follow up 

Risk ofbi4s 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

Guinea-Bissau 2005 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk ofbi4s 

Random-number list used for randomization scheme. Allocation concealment by sealed, opaque, consec­
utively-numbered envelopes. Outcome assessments were blinded 

661 women delivering at a primary care centre in Guinea-Bissau 

Misoprostol 600 mcg sublingual vs identical placebo. 

Blood loss, side-effects. 
Blood loss was measured by collecting blood in swabs and absorbent drape and then weighing them 

Management of the third stage: active with early cord clamping and controlled cord traction. The midwives 
were trained in these procedures before the start of the trial 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A - Adequate 

Holland 1991 

Methods 

Participants 

Interventions 

Random allocation was by allocating identical numbered boxes containing trial medications. Method of 
generation of numbers was not stated. Outcome assessments were not blinded. Saline injections were used 
as placebo 

74 low-risk women with spontaneous labour and vaginal delivery in Nijmegen and Bergen op Zoom, 
Holland . 

Sulprostone** 0.5 mg 1M vs oxyrocin 5 IU 1M vs saline. 
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Holland 1991 (Continued) 

Outcomes Blood loss, duration of third stage, side-effects. 
Measurement of blood loss: blood and clots collected in trays, swabs and linen weighed for the first hour 
after delivery 

Notes Management of third stage: 'conservatively', cord clamped within 1 minute, women asked to push after 
signs of separation, no cord traction or fundal pressure. 

Risko/bias 

3/77 excluded (2 because of induction of labour, 1 vacuum delivery). There were more multiparous 
women with fewer episiotomies in the sulprostone group despite randomization 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

Holland 1995 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risko/bias 

Random allocation ro pharmacy coded identical boxes containing trial medications. Outcome assessments 
were blinded. Placebo use 

69 women with a history of previous postpartum blood loss of more than 1000 ml were eligible for this 
trial conducted in Leiden, Holland. Exclusion criteria: coagulation disorders, anticoagulant treatment, 
fibroids, multiple pregnancy, hypertension and induction oflabour were excluded 

Sulprosrone*' 0.5 mg 1M at delivery of anterior shoulder + placebo after delivery of placenta vs oxytocin 
5 IU 1M at delivery of anterior shoulder + methylergometrine 0.2 mg 1M after delivery of placenta 

Blood loss, duration of third stage, side-effects. 
Measurement of blood loss: blood and clots were collected in trays and linen weighed 

Management of third stage: fundal pressure while holding lower segment of the uterus after signs of 
placental detachment. 
12/81 (15%) excluded after randomization and before the intervention. No further exclusions after 
participation in the trial 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 
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Hong Kong 2001 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risko/bias 

Random allocation was by sealed, consecutively-numbered, opaque envelopes. Random allocation scheme 

was generated by computer. Outcome assessments were not blinded. Power calculation was done 

2058 women with singleton pregnancies and vaginal delivery in 3 hospitals in Hong Kong participated 
in the trial. Women with pre-eclampsia, cardiac disease and asthma, conditions requiring prophylactic 
oxytocin infusion after delivery (uterine fibroids, grand multiparity) were excluded 

Misoprostol 600 mcg oral after delivery of the baby, vs oxytocin 5 IV + ergometrine 0.5 mg 1M at delivety 
of anterior shoulder 

Blood loss, duration of third stage. delayed haemorrhage. maternal haemoglobin after delivery. side-effects. 
Shivering was assessed using a visual analogue scale. 
Blood loss was estimated. 

Management of third stage: controlled cord traction after signs of placental separation 
No loss to follow up or postrandomization exclusions were reported 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

India 1988c 

Methods Random allocation by serially numbered. sealed envelopes. There was no placebo use or blinding of 

outcome assessments 

Participants 

Interventions 

Outcomes 

Notes 

Risko/bim 

300 women in 3 centres in India. No mention of risk status. 

No note of exclusion criteria. 

PGF2alpha 0.125 mg 1M vs methylergometrine 0.2 mg IV. 

Blood loss. duration of third stage. side-effects. 

Measurement of blood loss: blood was collected in trays for 4 hours postpartum and measured 

Management of third stage: no mention of the third stage management technique 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 
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India 200lb 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

Randomized trial. No further details. Unclear if outcome assessments were blinded 

120 women with at least 1 risk factor for atonic haemorrhage at Jawaharial Institute of Medical Education 
and Research Hospital in Pondicherry, India 

Group A: methylergometrine 0.2 mg IV. 
Group B: oxytocin 10 IU in 10 ml saline into the umbilical cord. 

Group C: carboprost 0.250 mg 1M. 

Blood loss, side-effects. Blood loss measurement not mentioned 

Management of third stage: 'active' with controlled cord traction following signs of separation. No loss to 

follow up 

Bias Authors' judgement Support for judgement 

Allocation concealment? Unclear risk B - Unclear 

India 20Mb 

Methods Random allocation by sealed, consecutively-numbered envelopes. Unclear if outcome assessments were 
blinded 

Participants 120 low-risk women at a rural health centre in New Delhi, India 

Interventions Misoprostol 400 mcg sublingually vs 0.2 mg methylergometrine IV 

Outcomes Blood loss, side effects. 

Blood loss was measured collecting all blood and weighing the linen and swabs 

Notes Management of the third stage: active with cord traction. 

Risk of bias 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A - Adequate 

India 2005a 

Methods Random allocation, no further details. Unclear if outcome assessments were blinded 

Participants 200 primiparous women with singleton deliveries at Lok Nayak Hospital, New Delhi, India 

Interventions Misoprostol 600 mcg orally immediately after delivery vs 0.2 mg merhylergometrine IV at delivery of 

anterior shoulder 
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India 2005a (Continued) 

Ourcomes Blood loss, side-effects. Blood loss measurement method not mentioned 

Notes Management of the third stage: early cord clamping bur no mention of placental delivery. No mention of 
missing data or loss to follow up 

Risk of bias 

Bias Authors' judgement Support for judgement 

Allocation concealment? Unclear risk B - Unclear 

India 2006a 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

Randomization by compurer-generated random-number list, allocation concealment by opening sealed 
opaque envelopes. Unclear if outcome assessments were blinded 

100 women undergoing caesarean section at the All India Institute of Medical Sciences, New Delhi, India. 
Women with risk factors for PPH were not eligible 

Misoprostol 400 mcg sublingually vs 20 IU oxytocin in 1 litre lactated Ringer's solution at 125 mllh. All 
women had spinal anaesthesia 

Blood loss, side-effects. 

Blood loss measurement: 
Volume of blood in the suction bottle + weighing of blood soaked linen 

Management of the third stage: not applicable. 

Bias Authors' judgement Support for judgement 

Allocation concealment? Unclear risk B - Unclear 

India 2006b 

Methods 

Participants 

Interventions 

Randomization achieved by computer-generated numbers. No details regarding allocation concealment 

available 

2023 women delivering at the Christian Medical College Hospital, Vellore, India. Women with cardiac 

disease, bronchial asthma, rhesus factor incompatibility, pregnancy-induced or pregnancy-aggravated hy­
pertension and caesarean delivery were excluded 

Misoprostol400 mcg orally vs oxytocin 10 IU 1M versus ergometrine 0.2 mg IV 
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India 2006b ( Continued) 

Outcomes Blood loss, haemoglobin levels, side-effects. 

Blood loss measurement: large plastic bag placed under the buttocks following drainage of amniotic fluid. 
The blood was then transferred to a measuring jar 

Notes Management of the third stage: active management. 

Risk of bias 

Bias Authors' judgement Support for judgement 

Allocation concealment? Unclear risk B - Unclear 

India 2006c 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

Computer-generated, random-number schedule with a random block list. Random allocation by giving 
the next of a series of non-distinguishable envelopes containing active or placebo tablets. Identical placebos 

were used. Outcome assessments were blinded 

1620 women delivering at home or primary care centre in 4 primary health centre areas of Belgaum 
District, Karnataka State, India. Women were delivered by ANMs who were trained in the trial procedures 

and the intervention. 2 sets of midwives were involved in the study. 18 at the beginning and 12 leaving 
and replaced by 7 new ANMs 

Misoprostol 600 mcg orally vs identical placebos. 

Blood loss, side-effects. 

Blood loss measurement: A calibrated blood collection drape placed under the buttocks following delivery. 
Blood loss was measured after 1 hour and 2 hours 

Management of the third stage: the ANMs practised expectant management of the third stage of labour 

apart from the uterotonic in the intervention arm 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A-Adequate 

India 2006d 

Methods 

Participants 

Interventions 

Randomized study, no further details presented. Unclear if outcome assessments were blinded 

120 low-risk women delivering at the Comprehensive Rural Health Services Project, a rural health centre 

affiliated with the All India Institute of Medical Sciences, New Delhi, India. Women who received oxytocin 
during labour, caesarean section delivery, multiple pregnancy and Hb < 8 g/dl were excluded 

Misoprostol400 mcg rectally vs PG-F2a1pha 125 mcg 1M. 
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India 200Gd (Continued) 

Outcomes Blood loss. 
Blood loss measurement: by clinical estimation. 

Notes Management of the third stage: not mentioned. 

Risk ofbim 

Bias Authors' judgement Support for judgement 

Allocation concealment? Unclear risk B - Unclear 

Mozambique 2001 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk ofbim 

Randomized double-blind trial. Generation of allocation sequence unclear. Double placebos prepared by 

a pharmacist independent of the trial on a daily basis and provided to the investigators upon request. 
Outcome assessments were blinded 

663 women with uncomplicated vaginal delivery between 30 and 42 weeks of gestation at Central Hospital 

of Maputo, Mozambique. Women undergoing induction or augmentation oflabour were excluded 

Misoprostol 400 mcg dissolved in 5 ml saline and administered rectally as a micro-enema + 1 ml saline 
placebo 1M vs oxytocin 10 IU administered 1M + 5 ml saline micro-enema (placebo) 

Blood loss, side-effects. 
Blood loss measured by a metal collector placed under the buttocks after delivery until the woman was 
moved from the delivery room 

Management of third stage not described. 

26/350 (7.4%) in the misoprostol group and 11/350 (3.1 %) in the oxytocin group were excluded after 
randomization because of emergency caesarean section or incomplete data collection 

Bias Authors' judgement Support for judgement 

Allocation concealment? Unclear risk B - Unclear 

Nigeria 2003 

Methods 

Participants 

Randomized double-blind trial with identical looking double placebos. Randomization schedule generated 
using random-number tables. Allocation concealment achieved by using sealed opaque packets containing 
both active and the corresponding placebo medication 

496 low-risk women having vaginal deliveries in 2 hospitals in Delta State, Nigeria. Women undergoing 
caesarean section and who had other risk factors for haemorrhage were excluded 
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Nigeria 2003 ( Continued) 

Interventions Misoprostol 600 mcg in powder form dissolved in 50 ml water per os vs oxyrocin 10 IU 1M at delivery 
of anterior shoulder 

Outcomes Blood loss, postdelivery haemoglobin, side-effects. Blood loss estimated by the clinicians 

Notes Management of third stage: controlled cord traction, no other details 
No loss to follow up or postrandomization exclusions reported 

Risk of bias 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

Singapore 1995 

Methods 

Participants 

Interventions 

Ourcomes 

Random allocation by a random-number table. Blinding of some outcome assessments 

115 women with spontaneous labour and delivery in Singapore. 
Exclusion criteria: multiple pregnancy, any antenatal complications 

Carboprost trometamol* 125 mcg 1M vs ergometrine-oxyrocin 0.5 mg 1M 

Blood loss, need for additional uterotonics, transfusion, haemoglobin levels, side-effects. 
Measurement of blood loss: blood and clots in the first 2 hours after delivery mopped with absorbent 
paper, sanitary pads collected for the next 22 hours, and then measured 

Notes 

Risk of bias 

Management of third stage: controlled cord traction after placenta separation. 
3/115 (2.6%) women were excluded after randomization. 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A-Adequate 

South Africa 1998a 

Methods Random allocation by computer-generated, random sequence for sealed opaque envelopes. No placebo 
use. Outcome assessments were not blinded 

Participants 

Interventions 

491 women at low risk for PPH at Natalspruit Hospital, Johannesburg, South Africa. 
Exclusion criteria: not noted. 

Misoprostol 400 mcg rectally vs ergometrine-oxyrocin 1 ampoule 1M 
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South Africa 1998a ( Continued) 

Outcomes Blood loss, duration of third stage, side-effects. 
Measurement of blood loss: by estimation. 

Notes Loss to follow up was minimal for primary outcomes (2-3%) with the exception of postpartum haemo­

globin which was measured in 67% and 65% of women in the misoprostol and ergometrine-oxytocin 
groups respectively. 

Risk of bias 

A small number of women (unspecified) allocated to ergometrine-oxytocin were excluded because of high 

blood pressure discovered after randomization. However, results were similar to the whole group when all 
hypertensives were excluded in a subgroup analysis 
Third stage management was active. 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

South Africa 1998b 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

Random allocation by computer-generated random sequence. Double-blinded, placebo-controlled trial. 
Tablets kept in numbered, sealed, opaque containers. Non-identical placebo tablets 

500 women after delivery at Coronation Hospital, Johannesburg, South Africa. No mention of risk status. 

Exclusion criteria: oxytocin infusion in progress at the time of delivery, hypertension, diabetes, previous 
caesarean section delivery 

Misoprostol 400 meg orally vs placebo. 

Blood loss greater than or equal to 1000 ml within first hour of birth, use of additional uterotonics, side­

effects, third stage 30 minutes or longer, manual removal of the placenta, blood transfusion. 

Measurement of blood loss: blood and clots collected in bedpans and volume assessed. Linen weighed 

Management of third stage: placenta removed by cord traction once firm urerine contraction diagnosed 

by palpation. 
No withdrawals after randomization. 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A- Adequate 
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South Africa 1998c 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risko/bias 

Random allocation by computer-generated random numbers. Tablets kept in numbered, sealed. opaque 
containers. Non-identical placebo tablets. Outcome assessments were blinded 

550 low-risk women after delivery at Coronation Hospital Johannesburg, South Africa. 
Exclusion criteria: not noted. 

Misoprostol 400 mcg rectally vs placebo. 

Blood loss greater than or equal to 1000 ml, use of additional uterotonics, spontaneous delivery of the 
placenta, third stage longer than or equal to thirty minutes, side-effects. 

Measurement of blood loss: blood collected in bedpan until 1 hour after delivery. Linens weighed 

Management of third stage: placenta delivered either by cord traction or spontaneous expulsion. 
Exclusions after randomization: records for 4 allocations (all in placebo group), could not be traced 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A - Adequate 

South Africa 1998d 

Methods Random allocation according to a computer-generated random sequence. Serially numbered, opaque test 
tubes. Outcome assessments were blinded 

Participants 600 women after delivery at Coronation Hospital, Johannesbutg, South Africa. No mention of whether 

they are high or low risk. No mention of exclusion criteria 

Interventions Misoprostol 600 mcg orally vs misoprostol 400 mcg orally vs placebo 

Outcomes Shivering, pyrexia. 

Blood loss was measured using a flat bed pan. 

Notes Management of third stage: placenta removed by cord traction after firm contraction of uterus. 
No exclusions after randomization. 

Risko/bias 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A-Adequate 
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South Afrka 2001 

Methods Random allocation according ro a computer-generated random sequence. Serially numbered, opaque test 
tubes. Outcome assessments were blinded 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

600 women after delivery at Coronation Hospital, Johannesburg, South Africa. 
Exclusion criteria: no mention of exclusion criteria. 

Misoprosrol 600 mcg oral vs placebo. 

Shivering, pyrexia. 
Measurement of blood loss: blood in bed pan measured, linen and sanitary towels weighed 

Management of third srage: placenta removed by cord traction after firm contraction of uterus. 
No exclusions after randomization. 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

Switzerland 1999 

Methods Random allocation using random-number tables. Trial was double blinded 

Participants 6S low-risk women with vaginal deliveries at Basel Universiry Hospital, Basel, Switzerland. 

Exclusion criteria: multiple pregnancy, pre-eclampsia, previous PPH or antepartum haemorrhage, cae­
sarean delivery 

Interventions 

Outcomes 

Notes 

Risk of bias 

Misoprostol 600 mcg orally vs placebo. 

Blood loss, length of third stage, use of additional uterotonics, side-effects, haemarocrit values. 
Measurement of blood loss: estimation by delivery physicians 

Management of third stage: early cord clamping and cord traction. 
No exclusions after randomization. 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 
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Turkey 2002 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risko/bins 

Randomization based on computer-generated random numbers. Sealed, consecutively-numbered, opaque 
envelopes were used. Identical placebos were used except for the misoprostol tablets which were similar 

in size and colout but not in shape. There was blinding of outcome assessments. Midwives administered 
the misoprostol tablets, but residents that were blinded to the intervention, did the outcome assessments 

1633 women with vaginal deliveries in Ankara, Turkey. Exclusion criteria: Gestational age < 32 wks, 
caesarean delivery, hypersensitiviry to prostaglandins 

Women randomized into 4 groups, all received corresponding placebos. 
Group 1: oxytocin 10 IV IV plus misoprostol 400 mcg rectally after cord clamp, followed by 2 doses 
4 and 8 hours after delivery of 100 mcg misoprostol. Group 2: misoprostol 400 mcg rectally after cord 

clamp followed by 2 doses 4 hours apart of 100 mcg misoprostol. Group 3: oxytocin 10 IV IV. 
Group 4: oxytocin 10 IV IV plus 1 ml methylergometrine 1M. 

Blood loss, transfusion, change in Hgb, need for additional uterotonics, length of the third stage, subse­

quent evacuation of uterus, frequency of delayed haemorrhage, side-effects. Clinical estimation of blood 
loss was done 

Active management of third stage with early cord clamping, traction, and uterine massage. 
27 exclusions after randomization secondary to lack of Hgb measurements. These were spread out among 
the 4 groups. 

Concurrent study at this institution with similar design but evaluating oral misoprostol also published 
and is included in this meta-analysis 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

Turkey 2003 

Methods 

Participants 

Interventions 

Randomization based on computer generated random numbers. Sealed, consecutively numbered, opaque 

envelopes were used. Identical placebos were used except for the misoprostol tablets which were similar 
in size and color but not in shape. There was blinding of outcome assessments. Midwives administered 

the misoprostol tablets, but residents that were blinded to the intervention, did the outcome assessments 

1800 women with vaginal deliveries in Ankara, Turkey. Exclusion criteria: Gestational age < 32 wks, 
caesarean delivery, hypersensitivity to prostaglandins 

Women randomized into 4 groups, all received corresponding placebos. 

Group 1: oxytocin 10 IV IV plus misoprostol 400 mcg orally after cord clamp, followed by 2 doses 4 
and 8 hours after delivery of 100 mcg misoprostol. Group 2: misoprostol400 mcg orally after cord clamp 

followed by 2 doses 4 hours apart of 100 mcg misoprostol. Group 3: oxytocin 10 IV IV. 
Group 4: oxytocin 10 IV IV plus 1 ml methylergometrine 1M. 
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Turkey 2003 (Continued) 

Outcomes Blood loss, transfusion, change in Hgb, need for additional uterotonics, length of the third stage, subse­
quent evacuation of uterus, frequency of delayed haemorrhage, side effects. Clinical estimation of blood 

loss was done 

Notes Active management of third stage with early cord clamping, traction, and uterine massage. 

Riskofbim 

226 (12.6%) exclusions after randomization secondary to lack of haemoglobin measurements. 

Concurrent study at this institution with similar design but evaluating oral misoprostol also published 
and is included in this meta-analysis 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

United Kingdom 1994 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Riskofbim 

Method of random allocation not stated. Sealed opaque envelopes used for allocation concealment. Inter­
ventions prepared by someone not involved in the study, outside the intervention area (operating theatre) 

. Outcome assessments were blinded 

60 low-risk women undergoing elective caesarean section in an academic hospital in Oxford, UK. 
Exclusion criteria: hypertensive disease, asthma, heart disease 

Prostaglandin group: 15-methyl prostaglandin F2alpha, 125 mcg intramyometrial + placebo. 

Oxytocin group: 5 IU oxytocin IV bolus injection followed by 15 IU in 500 ml of Ringer's lactate solution 
+ placebo. Both interventions were started after delivery of the baby but before delivery of the placenta 

Blood loss, use of additional uterotonics, blood transfusion, side-effects, change in haemoglobin (subset 

of patients). 
Measurement of blood loss: clinical estimation. 

Management of third stage: not applicable. 
No losses to follow up or postrandomization exclusions reported 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 
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United Kingdom 2000 

Methods 

Partici pants 

Interventions 

Outcomes 

Notes 

Risko/bias 

Random allocation by sealed, opaque, consecutively-numbered envelopes. No blinding of outcome as­

sessments 

1000 women delivering vaginally, in London, UK. Women with a history of asthma, planned caesarean 
section and water birth were excluded 

Misoprostol group: 500 mcg misoprostol orally after baby delivered and cord clamped 

Uterotonic group: this group was given uterotonics at delivery of anterior shoulder. The choice of utero­
tonics varied according to the hospital policy for different groups of women. Women at high risk of 
haemorrhage received ergometrine (2%), those with hypertension received oxytocin (18%). All others 

received ergometrine-oxytocin (80%) 

Blood loss, side-effects. 
Measurement of blood loss: clinical estimation by the midwives 

Management of third stage: 'active': cord traction with signs of separation, oxytocics at anterior shoulder 

delivery. 
No mention of postrandomization exclusions or protocol violations 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

United Kingdom 2001b 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risko/bias 

Bias 

Random allocation schedule generated by computer. Allocation made by opening sealed opaque envelopes 

which contained the names of the groups. No mention of consecutive numbering and opening. The obste­
trician, surgical assistant, scrub nurse and recovery midwives were blinded to the group while anaesthetist 
was not. Double, nonidentical placebos were used 

40 women undergoing elective or emergency caesarean section in a university hospital in London, United 
Kingdom. Women with 2 or more caesarean sections or a history of previous ruptured uterus were 
excluded. Other eligibility criteria are not mentioned 

Misoprostol 500 mcg orally + 2 ml IV normal saline bolus vs 10 IU oxytocin bolus + 2 placebo tablets 

Blood loss (clinical estimation), change in Hgb levels, shivering (assessed in the recovery room), temper­

ature within 1 hour 

Management of third stage: 'active' during caesarean section. 

No withdrawals after caesarean section. 

Authors' judgement Support for judgement 
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United Kingdom 2001b (Continued) 

Allocation concealment? Unclear risk B - Unclear 

United Kingdom 2003 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

Random allocation prepared by independent statistician using computer-generated random numbers with 
blocked randomization. Sequentially numbered. sealed, opaque. envelopes used. No placebos used. No 
blinding of outcome assessments 

275 women with vaginal delivery in London, UK. Exclusion criteria: < 37 wks gestation. < 18 yrs old, 
multiple gestation, induced labour, asthma, cardiac, renal or hepatic disorder. Study was reported in 
conjunction with a misoprostol pharmacokinetics trial 

Misoprosrol 600 mcg orally vs 600 mcg rectally vs 400 mcg rectally 

Side-effects. clinical estimation of blood loss, duration of third stage, manual removal of placenta 

"Usual" management of third stage with cord traction. 
No losses to follow up or postrandomization exclusions. 
Blood loss estimated. 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

USA 1990 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

Bias 

Method of random allocation not stated. Double-blinded trial 

46 women at low risk for postpartum haemorrhage undergoing delivery by caesarean section in Arkansas, 
USA. 

Exclusion criteria: hypertension, asthma, pre-eclampsia, chorioamnionitis, multiple gestation or were 
receiving tocolytic agents 

Carboprost tromethamine* 0.125 mg intrarnyometrial vs oxytocin 20 IU intramyometrial. Both groups 
received 20 IU of oxytocin in 1 litre saline after delivery 

Haematocrit change after delivery, blood loss not measured. 

Management of third stage: not applicable. 

No losses to follow up. 

Authors' judgement Support for judgement 
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USA 1990 ( Continued) 

Allocation concealment? Low risk A -Adequate 

USA 2001 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

Random allocation sequence concealed until enrolment. Packs containing both active and placebo were 

made available after random allocation. It is not clear if the placebos are identical. No mention of blind 

outcome assessments 

400 women in active labour or undergoing induction oflabour in Los Angeles, USA were entolled. Women 

with multiple gestation, known coagulation disorders, contraindication to prostaglandin or oxytocin use, 

known initial haemoglobin below 7.0 mg/dl and an indication for caesarean section were excluded 

Misoprostol400 meg rectally + placebo (2 ml saline) vs oxytocin 20 IU + placebo (lactose tablets). Oxytocin 

(and its placebo) was administered as IV infusion in 1 L of Ringer's lactate solution 

Blood loss (estimated and measured by weighing linen etc.), haematocrit, side-effects 

Management of the third stage not mentioned. 

Exclusions after randomization: 75/400 (18.75%),73 had caesarean section during labour, one had Hb 

< 7.0 mg/dl and one was discharged horne before delivery 

Bias Authors' judgement Support for judgement 

Allocation concealment? Unclear risk B - Unclear 

USA 2004 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

Random allocation sequence generated by using a table of random numbers. Active and placebo (similar but 

not identical) were placed in opaque, numbered vials. Power calculation was made. Outcome assessments 

were not blinded 

756 women with anticipated vaginal delivery at a materniry hospital in Florida, USA 

Misoprostol 200 mcg buccal vs placebo. All women received intravenous infusion of 20 IU oxytocin in 1 

litre of saline at 10 mil min for 30 minutes (i.e. received approximately 6 IU oxytocin IV) 

Blood loss, haemoglobin measurements, side-effects. 

Blood loss was estimated by the attending physician. 

Management of the third stage: active management with early cord clamping. controlled cord traction 

and oxytocin after delivery of the placenta 

756/848 eligible women were randomized. Analysis by intention to treat 

Prostaglandins for preventing postpartum haemorrhage (Review) 40 
Copyright © 20 I I The Cochrane Collaboration. Published by John Wiley & Sons, Ltd. 



USA 2004 ( Continued) 

Bias Authors' judgement Support for judgement 

Allocation concealment? Unclear risk B - Unclear 

USA 2005 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

Randomized, placebo-controlled. No mention of random-number generation scheme. Allocation con­
cealment by pharmacy-assigned numbers to opaque vials containing either misoprostol tablets or oxytocin 
ampoules. Outcome assessments were blinded 

352 women undergoing caesarean section in Orlando, Florida, USA 

Misoprostol 200 mcg buccal vs placebo at cord clamping. All women received 20 IU N oxytocin in 1000 
ml saline 

Blood loss, additional utero tonics. 

Blood loss was estimated following 'standard' procedures. 

No loss to follow up. 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

WHO 1999 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Random allocation sequence, generated centrally. Sealed and numbered identical treatment packs taken 
consecutively from a dispenser. Double-blinded, placebo controlled pilot trial 

597 women after delivery in Khon Kaen, Thailand and Johannesburg, South Africa. Risk status not stated 

Exclusion criteria: asthma, other severe chronic allergic condition, if delivery considered an abortion, 
planned caesarean section, not willing or able to give informed consent 

Misoprostol 600 mcg orally vs misoprostol 400 mcg orally vs oxytocin 10 IU IV 

Shivering, pyrexia, side-effects, blood loss from delivery to transferral of mother to postnatal care 
Measurement of blood loss: collected blood poured in standard measuring jar. Linen not weighed. Small 

gauze swabs soaked with blood put into measuring jar and included in measurement 

Management of third stage: uterotonics, clamping and cutring of cord immediately after delivery, fundal 

or suprapubic pressure with cord traction after signs of placental separation. 
Exclusion after randomization: 8 women in the oxytocin group did not comply with treatment (6 had 

an emergency caesarean section, 1 was HIV positive and mistakenly excluded, 1 whose ampoule was not 
located). One woman in the 600 mcg group was excluded because her tablets could not be located, and 

one woman in the 400 mcg group was excluded because of an emergency caesarean section 
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WHO 1999 (Continued) 

Risk of bias 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

WHO 2001 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

Random allocation sequence, generated centrally. Sequentially-numbered, identical treatment packs drawn 
from a treatment pack dispenser. Double blinding achieved by use of double placebos 

18,530 women expecting vaginal delivery in 9 countries. Countries were Argentina, China, Egypt, Ireland, 
Nigeria, South Mrica, Switzerland, Thailand, and Vietnam. 
Exclusion criteria: pyrexia (> 38 degrees C) on admission to labour ward, severe asthma, bleeding disorders, 

elective caesarean section, no consent 

Misoprostol600 mcg orally + placebo IV/1M, vs oxytocin 10 IU N/IM + placebo tablets 

Blood loss, shivering, pyrexia, nausea, vomiting, diarrhoea, need for transfusion, manual removal of 

placenta, exploration under general anaesthesia, hysterectomy, admission to ICU, maternal deaths. 
Measurement of blood loss: collected blood poured in standard measuring jar. Small gauze swabs soaked 
with blood put into measuring jar and included in measurement. Linen weighed in some centres 

Management of third stage: uterotonics, clamping and cutting of cord immediately after delivery, fundal 
or suprapubic pressure with cord traction after signs of placental separation. 

50/9264 (0.54%) excluded after randomization in the misoprostol group, 37 because of an emergency 
caesarean section, and 13 for loss to follow up. 

38/9226 (0.41 %) excluded after randomization in the oxytocin group, 34 for emergency caesarean section 

and 4 lost to follow up 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A-Adequate 

Zimbabwe 2001 

Methods 

Participants 

Random allocation sequence generated by computer, allocation by numbered, sealed, opaque envelopes. 

Placebos used but were not identical. It is not mentioned whether outcome assessments were blinded or 
not 

500 low-risk women delivering at Harare Maternity Hospital, Zimbabwe were included. Women with a 

history ofPPH, disseminated intravascular coagulation, antepartum haemorrhage, coagulation disorders, 

operative delivery, multiple pregnancy, history of asthma and known allergies to misoprostol or oxytocin 
were excluded 
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Zimbabwe 2001 (Continued) 

Interventions Misoprostol 400 mcg orally + 1 ml saline (placebo) vs oxytocin 10 IU 1M + 2 placebo tablets 

Outcomes Blood loss, side-effects. 
Measurement of blood loss: Blood volume in jug + weighing of soiled linen 

Notes Management of the third stage not described. 

Exclusions after randomization: one women excluded because of undiagnosed twin delivery 

Risko/bias 

Bias Authors' judgement Support for judgement 

Allocation concealment? Low risk A -Adequate 

* (15(S) 15 methyl PGF2alpha) 
** Synthetic PGE2 derivative (l6-phenoxy-17, 18, 19,20-tetranor-PGE2-methylsulphonamide) 

ANM: auxiliary nurse midwives 
Hgb: haemoglobin 
lCU: intensive care unit 

1M: intramuscular{ly) 
lU: international unit{s) 
IV: intravenous{ly) 

PPH: postpartum haemorrhage 

vs: versus 
wks: weeks 

Characteristics of excluded studies [ordered by study IDJ 

Study Reason for exclusion 

Austria 1983 No clinically relevant outcomes reported. Healthy women delivering at term who had a normal duration 

of labour (< 12 hours) and without the use of oxytocics before delivery were recruited. Immediately 
following the separation of the placenta, a twin catheter was introduced into the cavity for intraurerine 

pressure measurement which was recorded on the cardiotocograph. The women were randomized to receive 
methergin (methylergometrine) 0.2 mg, or oxytocin 2 IU, or sulprostone 0.5 mg or saline, all administered 

intramuscularly. Sulprostone had the quickest onset of action and strongest increase in uterine contractility 
whereas methergin had the longest duration of action on uterine contractility 

Canada 2004 

China 1997 

Not a randomized controlled trial. A nested study within a randomised controlled trial to look at peripheral 
blood Bow and temperature changes in women receiving misoprostol or oxytocin 

This trial was reported as randomized but no details of the method of randomization were given. The two 

study groups were not balanced (260 versus 100), and they were further randomized into subgroups 
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( Continued) 

China 1998 

China 1998b 

China 2001 

China 2004b 

China 2004c 

Egypt 1999 

Hungary 1979 

India 1988a 

India 1988b 

India 2000a 

India 2000b 

India 2000c 

India 2001a 

Randomized controlled trial of misoprostol versus oxytocin in caesarean section deliveries only. Data are 
not presented in a form that can be extracted for the meta-analysis 

This trial randomized 80 women to 1 mg carboprost methylate intravaginally versus sublingually vs 
ergometrine IV. The data were not in a form suitable for extraction for this meta-analysis 

This trial randomized 348 women into 4 groups of misoprostol 200, 400, and 600 micrograms orally, 
and oxytocin 20 units intramuscularly. Data were presented only in means, and were not presented in a 
form suitable for extraction and inclusion in this meta-analysis 

Randomized, double blind trial of 298 low-risk women delivering vaginally in Hong Kong, China. Oral 
misoprostol vs IV oxytocin. The trial is excluded because the number of women in each group are not 
described and the report is available as an abstract. The authors have not responded to the request for 
additional information and clarification. There was no statistically significant difference in blood loss> 
500 and 1000 m!. Additional oxytocics were used in 25.2 vs 7.5% in the misoprostol and oxytocin groups 

respectively 

Data are not in a usable format. RCT comparing misoprostol 400 mcg + syntometrine vs syntometrine. 
The author contacted but no response 

140 women were allocated to receive either 2 different doses of rectal misoprostol or 5 units of oxytocin 
and 0.2 mg ergometrine intramuscularly. There is no indication of any randomized comparison between 

the groups 

The reason for exclusion is that the data are not presented in a usable form. The study is a randomized 
comparison of 1 mg intramyometrial prostaglandin F2alpha (47 women), 0.2 mg intravenous ergometrine 
(50) and no treatment (43). Prostaglandin F2alpha reduced the blood loss in the third stage of labour 
significantly when compared with ergometrine and no treatment 

60 women were allocated to 125 microgram PGF2alpha intramuscularly or no uterotonic. There is no 
indication of any randomized comparison between the 2 groups 

Multicentre study carried out in 4 centres. Of these, 2 employed a random allocation scheme and 2 used a 
sequential scheme. The reason for exclusion is that the results are presented together and it is not possible 
to extract data for those utilising random allocation 

There are no data that can be extracted to evaluate the validity of the methods used and the outcome data 
in this study from the conference abstract. When the study is published in full it will be evaluated again 

There are no data that can be extracted to evaluate the validity of the methods used and the outcome data 
in this study from the conference abstract. When the study is published in full it will be evaluated again 

There are no data that can be extracted to evaluate the validity of the methods used and the outcome data 
in this study from the conference abstract. When the study is published in full it will be evaluated again 

This study is reported as randomized double blind but there is no mention of placebos. There is also a 
discrepancy in the results between the text and the tables. 200 women were assigned either misoprostol 
orally 400 mcg or methyl ergometrine 
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India 2005b The study is reported as a ReT comparing carboprost with methylergometrine but the results are analysed 
by risk subgroups only and they are imbalanced between the two random allocation groups 

India 2006e This is a randomized trial (cluster) of an educational intervention to implement active management of 
the third stage of labour using misoprostol. The control group received standard practice which was 'no 
special training' and no use of misoprostol 

Indonesia 2002 Data to evaluate the validity of the methods used are not available in this published abstract. When the 
study is published in full it will be evaluated again. This study involves 196 women undergoing full term 
vaginal delivety. 98 women were randomly allocated to 600 micrograms of oral misoprostol or 10 IU of 
oxytocin intramuscularly immediately after the baby was born. The length of the third stage of/abour was 
8.122 minutes for the misoprostol group and 8.388 minutes for the oxytocin group. Third stage blood loss 
for the misoprostol and oxytocin group was respectively 144.286 ml and 131.020 m!. Shivering occurred 
in 13.3% in the misoprostol group and 2.0% in the oxytocin group 

Israel 1992 This is a randomized controlled trial comparing intraumbilical PGF2alpha with saline injection. Although 
a prostaglandin was used for the management of the third stage oflabour the mechanism of action may not 
be comparable to other routes of administration. This paper will be considered for inclusion in another 
review on the management of the third stage (intraumbilical utero tonics) 

Italy 1988 Data from this trial were published in an abstract. It is excluded because no full publication of the trial 
data could be located 

Japan 1976 There does not seem to be a randomized comparison between study groups. 4 prostaglandin groups were 
studied: a. systemic: a.l. intramuscular (gluteal), a.2. continuous intravenous dtip infusion, b. local: b.l. 
transabdominal intramyometrial injection, b.2. transvaginal intramyometrial injection. These groups were 
compared to ergot alkaloids. Number of participants are also not balanced (46 in prostaglandin vs 13 in 
ergot group) 

Singapore 1990 The outcome examined in this trial was serum prostaglandin levels 

Singapore 2001 This trial has 57 women randomly assigned to receive oral misoprostol 200, 400, 500, 600, or 800 
micrograms or ergometrine-oxytocin. Uterine activity was the main outcome, but side-effects were also 
reported. The data are incomplete and not in a suitable form for extraction 

South Mrica 1999 Data from this trial were published in an abstract. It is excluded because no further publication of complete 
trial data was located. This trial evaluates treatment of primary postpartum haemorrhage 

Turkey 2005 Randomized, placebo-controlled trial comparing 400 meg rectal vs 400 mcgvaginal misoprostol vs placebo 
after delivery of the placenta. Women with haemorrhage were excluded from the analysis after random­
ization. Authors contacted for clarification 

United Kingdom 2001a Randomized controlled trial of 400 meg oral misoprostol versus 10 IU N oxytocin. Primary outcome was 
'intraoperative blood loss', which is not one of the outcomes for this review 

USA 1983 75 women were randomized to 3e groups of different doses of prostaglandin F2alpha (62.5, 125, 250 
microgram intramuscularly). Then another 15 women were sequentially allocated to the same treatment 
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( Continued) 

USA 1999 

IU: international unit 
IV: intravenous 
vs: versus 

groups, in groups of 5. The randomized and non-randomized groups have been reported together in the 
paper to increase the sample size. It is not possible to extract data on the randomized women alone 

Data from this trial were published in an abstract. It is excluded because no further publication of the 
completed trial data was located and the data presented in the abstract is incomplete 
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DATA AND ANALYSES 

Comparison 1. Any misoprostol versus no uterotonic/placebo (primary outcomes only) 

Outcome or subgroup title 

1 Severe postpartum haemorrhage 

(>= 1000 mil 
1.1 0 ral 600 mcg 

1.2 Oral 400 mcg 

1.4 Rectal 400 meg 

1.5 Sublingual 600 mcg 

1.7 Oral misoprostol 400 mcg 

+ oxytocin versus o,,-ytocin 

1. 8 Rectal misoprostol 400 
mcg + oxytocin versus oxytocin 

2 Use of additional uterotonics 

2.1 Oral 600 meg 

2.2 Oral 400 meg 

2.4 Rectal 400 mcg 

2.5 Sublingual 600 meg 

2.9 Buccal 200 mcg + 

oxytocin versus placebo + 

oxytocin 

No. of No. of 

studies participants 

10 

5 
2 

9 
4 
2 

1 

2 

Statistical method 

Risk Ratio (M-H, Fixed, 95% eI) 

Risk Ratio (M-H, Fixed, 95% el) 
Risk Ratio (M-H, Fixed, 95% en 
Risk Ratio (M-H, Fixed, 95% el) 
Risk Ratio (M-H, Fixed, 95% el) 

Risk Ratio (M-H, Fixed, 95% el) 

Risk Ratio (M-H, Fixed, 95% el) 

Risk Ratio (M-H, Fixed, 95% el) 
Risk Ratio (M-H, Fixed, 95% el) 
Risk Ratio (M-H, Fixed, 95% el) 
Risk Ratio (M-H, Fixed, 95% el) 
Risk Ratio (M-H, Fixed, 95% eI) 

Risk Ratio (M-H, Fixed, 95% el) 

Comparison 2. Oral misoprostol versus no uterotonic/placebo 

No. of No. of 
Outcome or subgroup title studies participants Statistical method 

1 Maternal death 2 2849 Risk Ratio (M-H, Fixed, 95% el) 
1.1 600 meg 2 2849 Risk Ratio (M-H, Fixed, 95% el) 

2 Maternal death or severe 2 2848 Risk Ratio (M-H, Fixed, 95% el) 
morbidity 

2.1600 mcg 2 2848 Risk Ratio (M-H, Fixed, 95% el) 

3 Severe postpartum haemorrhage 6 Risk Ratio (M-H, Fixed, 95% el) 
(>= 1000 ml) 

3.1 600 meg 5 Risk Ratio (M-H, Fixed, 95% el) 

3.2400 mcg 2 Risk Ratio (M-H, Fixed, 95% el) 

4 Postpartum haemorrhage (>= 4 Risk Ratio (M-H, Fixed, 95% el) 
500 ml) 

4.1600 mcg 4 Risk Ratio (M-H, Fixed, 95% el) 
4.2400 mcg 0 Risk Ratio (M-H, Fixed, 95% el) 

5 Blood loss (ml) 3 Mean Difference (IV, Fixed, 95% el) 
5.1 GOO mcg 3 Mean Difference (IV, Fixed, 95% el) 

5.2400 mcg 0 Mean Difference (IV, Fixed, 95% el) 
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Effect size 

Totals not selected 

Not estimable 

Not estimable 

Not estimable 

Not estimable 

Not estimable 

Not estimable 

Totals not selected 

Not estimable 

Not estimable 

Not estimable 

Not estimable 

Not estimable 

Effect size 

1.46 [0.24, 8.81] 
1.46 [0.24, 8.81] 

1.16 [0.36, 3.80] 

1.16 [0.36, 3.80] 

Totals not selected 

Not estimable 

Not estimable 

Totals not selected 

Not estimable 

Not estimable 

Totals not selected 

Not estimable 

Not estimable 

47 



6 Use of additional uterotonics 5 Risk Ratio (M-H, Fixed, 95% el) Totals not selected 
6.1600 meg 4 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
6.2 400 meg 2 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

7 Blood transfusion 4 3519 Risk Ratio (M-H, Fixed, 95% el) 0.31 [0.10,0.94) 
7.1 GOO meg 3 2619 Risk Ratio (M-H, Fixed, 95% el) 0.24 [0.06, 0.94) 
7.2400 meg 2 900 Risk Ratio (M-H, Fixed, 95% el) 0.6 [0.08,4.52) 

8 Manual removal of plaeema 3 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 
8.1600 mcg 2 1000 Risk Ratio (M-H, Fixed, 95% el) 1.33 [0.30, 5.93) 
8.2400 meg 2 900 Risk Ratio (M-H, Fixed, 95% el) 0.43 [0.06,2.89) 

9 Duration of third stage (minutes) Mean Difference (IV; Fixed, 95% el) Subtotals only 
9.1600 meg 1 65 Mean Difference (IV; Fixed, 95% el) -1.0 [-3.64, 1.64) 
9.2400 meg 0 0 Mean Difference (IV, Fixed, 95% el) Not estimable 

10 Third stage >= 30 minutes 3 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 
10.1 600 meg 2 999 Risk Ratio (M-H, Fixed, 95% el) 1.80 [0.61, 5.34) 
10.2400 meg 2 900 Risk Ratio (M-H, Fixed, 95% el) 2.25 [0.70,7.26) 

I I Any side-effect 1 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 
11.1 600 mcg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
11.2400 meg 1 500 Risk Ratio (M-H, Fixed, 95% el) 2.08 [1.35, 3.20) 

12 Nausea 3 Risk Ratio (M-H, Fixed, 95% el) Totals not selected 
12.1 600 meg 3 Risk Ratio (M-H, Fixed, 95% en Not estimable 
12.2400 meg 1 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

13 Vomiting 4 Risk Ratio (M-H, Fixed, 95% el) Totals not selected 
13.1600 meg 4 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
13.2400 meg Risk Ratio (M-H, Fixed, 95% el) Not estimable 

14 Headache 2 Risk Ratio (M-H, Fixed, 95% en Subtotals only 
14.1 600 mcg 2 998 Risk Ratio (M-H, Fixed, 95% el) 2.2 [0.50,9.77) 
14.2400 mcg 1 398 Risk Ratio (M-H, Fixed, 95% el) 5.0 [0.24, 103.49) 

15 Abdominal pain 3 Risk Ratio (M-H, Fixed, 95% el) Totals not selected 
15.1600 meg 2 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
15.2 400 mcg 2 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

16 Diarrhoea 3 Risk Ratio (M-H, Fixed, 95% en Subtotals only 
16.1 600 meg 3 2227 Risk Ratio (M-H, Fixed, 95% en 0.96 [0.34, 2.72) 
16.2400 mcg 1 398 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

17 Any shivering 7 Risk Ratio (M-H, Fixed, 95% el) Totals not selected 
17.1600 mcg 6 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
17.2400 meg 2 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

18 Severe shivering 0 Risk Ratio (M-H, Fixed, 95% en Subtotals only 
18.1600 mcg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
18.2400 mcg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

19 Pyrexia (>= 38 degrees e) 4 3424 Risk Ratio (M-H, Fixed, 95% el) 6.40 [4.47,9.18) 
19.1 600 mcg 4 3024 Risk Ratio (M-H, Fixed, 95% el) 6.55 [4.43, 9.67) 
19.2400 meg 400 Risk Ratio (M-H, Fixed, 95% eI) 5.6 [2.21, 14.21) 
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Comparison 3. Oral misoprostol versus injectable uterotonics 

No. of No. of 
Outcome or subgroup title studies participants Statistical method Effect size 

1 Maternal death 4 20199 Risk Ratio (M-H, Fixed, 95% el) 1.00 [0.14,7.10] 
1.1 800 meg 1 450 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
1.2600 meg 2 18829 Risk Ratio (M-H, Fixed, 95% eI) 1.00 [0.14,7.10] 

LJ 400 meg 2 920 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

2 Severe postpartum haemorrhage 15 29042 Risk Ratio (M-H, Fixed, 95% el) 1.32 [1.16, 1.51] 
(>= 1000 ml) 
2.1800 meg 1 450 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
2.2600 meg 6 21977 Risk Ratio (M-H, Fixed, 95% el) 1.36 [1.17, 1.58] 
2.3500 meg 2 1040 Risk Ratio (M-H, Fixed, 95% el) 0.92 [0.43, 1.98] 

2.4 400 meg 7 5575 Risk Ratio (M-H, Fixed, 95% eI) 1.22 [0.85, 1.74] 

3 Postpartum haemorrhage (>= 15 Risk Ratio (M-H, Fixed, 95% el) Totals not selected 
500 ml) 
3.1800 meg 1 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
3.2600 meg 7 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
3.3500 meg 2 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
3.4 400 meg 6 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

4 Blood loss (ml) 6 Mean Difference (IV, Fixed, 95% eI) Totals not selected 
4.1600 meg 3 Mean Difference (IV, Fixed, 95% el) Not estimable 
4.2400 meg 4 Mean Difference (IV, Fixed, 95% el) Not estimable 

5 Usc of additional utero tonics 14 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected 

5.1 800 meg 1 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
5.2600 meg 6 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

5.3500 meg 2 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

5.4 400 mcg 6 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
6 Blood transfusion 14 27858 Risk Ratio (M-H, Fixed, 95% el) 0.81 [0.64, 1.02] 

6.1800 meg 1 443 Risk Ratio (M-H, Fixed, 95% el) 0.50 [0.05, 5.45] 
6.2600 meg 5 21600 Risk Ratio (M-H, Fixed, 95% el) 0.77 [0.59, 1.02] 

6.3500 meg 2 1040 Risk Ratio (M-H, Fixed, 95% el) 0.81 [0.34, 1.95] 

6.4 400 meg 7 4775 Risk Ratio (M-H, Fixed, 95% eI) 0.99 [0.56, 1.77] 
7 Postpartum haemoglobin 450 Mean Difference (IV, Fixed, 95% el) 0.10 [-0.23,0.43] 

7.1800 meg 450 Mean Difference (IV, Fixed, 95% el) 0.10 [-0.23, 0.43] 
8 Haematocrit drop 10% or more 585 Risk Ratio (M-H, Fixed, 95% el) 1.09 [0.47, 2.52] 

8.1400 meg 585 Risk Ratio (M-H, Fixed, 95% el) 1.09 [0.47,2.52] 

9 Haemoglobin drop 30 mg/L or 585 Risk Ratio (M-H, Fixed, 95% eI) 1.14 [0.69, 1.88] 

more 
9.1400 meg 585 Risk Ratio (M-H, Fixed, 95% el) 1.14 [0.69, 1.88] 

10 Manual removal of placenta 12 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

10.1800 meg 1 450 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
10.2600 meg 6 21806 Risk Ratio (M-H, Fixed, 95% el) 0.97 [0.81, 1.16] 

10 .. ) 500 meg 1 1000 Risk Ratio (M-H, Fixed, 95% el) 0.73 [0.34, 1.57] 
10.4 400 meg 5 1890 Risk Ratio (M-H, Fixed, 95% el) 0.92 [0.58, 1.46] 

11 Duration of third stage 6 Mean Difference (IV, Fixed, 95% el) Totals not selected 
(minutes) 
11.1 600 meg 2 Mean Difference (IV, Fixed, 95% el) Not estimable 
11.2400 meg 5 Mean Difference (Iv, Fixed, 95% el) Not estimable 

12 Third stage >= 30 minutes 7 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 
12.1600 meg 4 2954 Risk Ratio (M-H, Fixed, 95% eI) 1.01 [0.53, 1.89] 
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12.2 500 meg 1 1000 Risk Ratio (M-H, Fixed, 95% el) 
12.3400 mcg 2 1271 Risk Ratio (M-H, Fixed, 95% el) 

13 Any side-effect 1 Risk Ratio (M-H, Fixed, 95% el) 
13.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) 
13.2 500 mcg 0 0 Risk Ratio (M-H, Fixed, 95% el) 
13.3400 meg 1 499 Risk Ratio (M-H, Fixed, 95% el) 

14 Nausea 11 Risk Ratio (M-H, Fixed, 95% el) 
14.1800 meg 1 Risk Ratio (M-H, Fixed, 95% eI) 
14.2600 meg 6 Risk Ratio (M-H, Fixed, 95% eI) 
14.3500 meg 1 Risk Ratio (M-H, Fixed, 95% el) 
14.4 400 meg 4 Risk Ratio (M-H, Fixed, 95% el) 

15 Vomiting 14 Risk Ratio (M-H, Fixed, 95% el) 
15.1800 meg 1 Risk Ratio (M-H, Fixed, 95% el) 
15.2600 mcg 7 Risk Ratio (M-H, Fixed, 95% el) 
15.3500 meg 1 Risk Ratio (M-H, Fixed, 95% el) 
15.4 400 meg 6 Risk Ratio (M-H, Fixed, 95% el) 

16 Diarrhoea 11 Risk Ratio (M-H, Fixed, 95% el) 
16.1800 meg 1 439 Risk Ratio (M-H, Fixed, 95% el) 
16.2600 meg 5 20326 Risk Ratio (M-H, Fixed, 95% el) 
16.3500 meg 1 846 Risk Ratio (M-H, Fixed, 95% el) 
16.4400 meg 6 4181 Risk Ratio (M-H, Fixed, 95% eI) 

17 Headache 3 Risk Ratio (M-H, Fixed, 95% el) 
17.1600 meg 2 2239 Risk Ratio (M-H, Fixed, 95% el) 
17.2500 meg 1 846 Risk Ratio (M-H, Fixed, 95% el) 
17.4 400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) 

18 Any shivering 16 Risk Ratio (M-H, Fixed, 95% el) 
lB. 1 800 meg 1 Risk Ratio (M-H, Fixed, 95% el) 
1B.2 600 meg 7 Risk Ratio (M-H, Fixed, 95% el) 
18.3 500 meg 2 Risk Ratio (M-H, Fixed, 95% CI) 

IB.4 400 meg 7 Risk Ratio (M-H, Fixed, 95% el) 
1 9 Severe shivering 5 Risk Ratio (M-H, Fixed, 95% el) 

19.1600 meg 3 19038 Risk Ratio (M-H, Fixed, 95% el) 
19.2500 meg 40 Risk Ratio (M-H, Fixed, 95% el) 
19.3400 meg 2 1745 Risk Ratio (M-H, Fixed, 95% el) 

20 Pyrexia (>= 38 degrees C) 11 Risk Ratio (M-H, Fixed, 95% el) 
20.1600 meg 7 Risk Ratio (M-H, Fixed, 95% el) 
20.2500 meg 1 Risk Ratio (M-H, Fixed, 95% el) 
20.3400 meg 4 Risk Ratio (M-H, Fixed, 95% el) 

Comparison 4. Rectal misoprostol versus no uterotonic/placebo 

No. of No. of 
Outcome or subgroup tide studies participants Statistical method 

1 Maternal death 0 0 Risk Ratio (M-H, Fixed. 95% eI) 

2 Postpartum haemorrhage (>= 0 Risk Ratio (M-H. Fixed. 95% el) 
500 ml) 

2.1600 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) 
2.2400 meg 0 0 Risk Ratio (M-H, Fixed. 95% el) 
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0.92 [0.44, 1.95] 
1.34 [0.30, 5.99] 
Subtotals only 

Not estimable 

Not estimable 

1.43 [1.16, 1.77] 
Totals not selected 

Not estimable 

Not estimable 

Not estimable 

Not estimable 

Totals not selected 

Not estimable 

Not estimable 

Not estimable 

Not estimable 

Subtotals only 

10.85 [0.60, 195.06] 
2.52 [1.60,3.98] 
1.09 [0.55, 2.19] 
1.21 [0.67,2.22] 
Subtotals only 

0.97 [0.74, 1.28] 
0.53 [0.38,0.75] 
Not estimable 

Totals not selected 

Not estimable 

Not estimable 

Not estimable 

Not estimable 

Subtotals only 

7.28 [4.71, 11.24] 
9.0 [0.52, 156.91] 
4.23 [0.20, 87.88] 
Totals not selected 

Not estimable 

Not estimable 

Not estimable 

Effect size 

Not estimable 

Subtotals only 

Not estimable 

Not estimable 
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3 Severe postpartum haemorrhage Risk Ratio (M-H, Fixed, 95% ell Subrotals only 

(>= 1000 ml) 

3.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

3.2400 meg 542 Risk Ratio (M-H, Fixed, 95% el) 0.69 [0.35, 1.37] 
4 Blood loss (ml) 0 Mean Difference (rv, Fixed, 95% el) Subrotals only 

4.1600 meg 0 0 Mean Difference (rv, Fixed, 95% el) Not estimable 

4.2400 meg 0 0 Mean Difference (IV, Fixed, 95% ell Not estimable 

5 Usc of additional uterotonics 1 Risk Ratio (M-H, Fixed, 95% eI) Subtotals only 

5.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

5.2400 meg 546 Risk Ratio (M-H, Fixed, 95% el) 0.70 [0.31, 1.62] 
6 Blood transfusion 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

6.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

6.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

7 Manual removal of placenta 1 Risk Ratio (M-H, Fixed, 95% en Subrotals only 

7.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

7.2400 meg 1 546 Risk Ratio (M-H, Fixed, 95% el) 3.04 [0.12, 74.40] 
8 Duration of third stage (minutes) 0 Mean Difference (rv, Fixed, 95% el) Subrotals only 

8.1600 meg 0 0 Mean Difference (IV, Fixed, 95% el) Not estimable 

8.2400 mcg 0 0 Mean Difference (IV, Fixed, 95% eI) Not estimable 

9 Third stage >= 30 minutes 1 Risk Ratio (M-H, Fixed, 95% eI) Subtotals only 

9.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

9.2400 meg 1 540 Risk Ratio (M-H, Fixed, 95% el) 0.51 [0.05, 5.56] 
10 Any side-effect 0 Risk Ratio (M-H, Fixed, 95% el) Subrotals only 

10.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% eI) Not estimable 

10.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% eI) Not estimable 

11 Nausea 0 Risk Ratio (M-H, Fixed, 95% el) Subrotals only 

11.1 600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

11.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

12 Vomiting 1 Risk Ratio (M-H, Fixed, 95% el) Subrotals only 

12.1 600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

12.2400 meg 1 546 Risk Ratio (M-H, Fixed, 95% el) 1.01 [0.06, 16.14] 
13 Headache 0 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only 

13.1 600 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

13.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

14 Abdominal pain 1 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

14.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% eI) Not estimable 

14.2400 meg 546 Risk Ratio (M-H. Fixed, 95% el) 3.04 [0.12. 74.40] 
15 Diarrhoea 0 Risk Ratio (M-H, Fixed, 95% el) Subrotals only 

15.1 600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

15.2600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

16 Any shivering Risk Ratio (M-H, Fixed. 95% el) Subtotals only 

16.1600 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

16.2400 meg 70 Risk Ratio (M-H, Fixed, 95% eI) 0.26 [0.03. 2.25] 
17 Severe shivering 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

17.1600 meg 0 0 Risk Ratio (M-H. Fixed, 95% el) Not estimable 

17.2400 meg 0 0 Risk Ratio (M-H, Fixed. 95% CI) Not estimable 

18 Pyrexia (>= 38 degrees C) 0 Risk Ratio (M-H, Fixed. 95% eI) Subrotals only 

18.1 600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

18.2400 meg 0 0 Risk Ratio (M-H. Fixed, 95% el) Not estimable 
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Comparison 5. Rectal misoprostol versw injectable uterotonics 

No. of No. of 
Outcome or subgroup tide studies participants Statistical method Effect size 

J Maternal death 803 Risk Ratio (M-H, Fixed, 95% ell Not estimable 
l.l 600 mcg 0 0 Risk Ratio (M-H, Fixed, 95% ell Not estimable 
1.2400 meg I 803 Risk Ratio (M-H, Fixed, 95% ell Not estimable 

2 Postpartum haemorrhage (>= 4 Risk Ratio (M-H, Fixed, 95% ell Subtotals only 

500 ml) 
2.1600 mcg 0 0 Risk Ratio (M-H, Fixed, 95% ell Not estimable 
2.2400 meg 4 2244 Risk Ratio (M-H, Fixed, 95% el) 1.14 [0.92, 1.43) 

.3 Severe postpartum haemorrhage 3 Risk Ratio (M-H, Fixed, 95% ell Subtotals only 

(>= 1000 ml) 

3.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
3.2400 meg 3 1780 Risk Ratio (M-H, Fixed, 95% el) 1.14 [0.70, 1.85) 

4 Blood loss (ml) 2 Mean Difference (IV, Fixed, 95% el) Subtotals only 
4.1600 mcg 0 0 Mean Difference (IV, Fixed, 95% el) Not estimable 
4.2400 meg 2 1126 Mean Difference (IV, Fixed, 95% el) 1.77 [-10.07, 13.60) 

5 Use of additional utcrotonies 3 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 
5.1600 mcg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
5.2400 meg 3 1210 Risk Ratio (M-H, Fixed, 95% el) 1.64 [1.16, 2.31) 

6 Blood transfusion 4 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 
6.1600 mcg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

6.2 400 mcg 4 2013 Risk Ratio (M-H, Fixed, 95% el) 1.03 [0.52,2.04) 

7 Manual removal of placenta 1 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

7.1600 mcg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
7.2400 meg 1 223 Risk Ratio (M-H, Fixed, 95% el) 0.17 [0.02, 1.40) 

8 Duration of third STage (minutes) 3 1941 Mean Difference (IV, Fixed, 95% eI) 0.25 [-0.08,0.58) 
8.1600 mcg 0 0 Mean Difference (IV, Fixed, 95% el) Not estimable 
8.2400 mcg 3 1941 Mean Difference (IV, Fixed, 95% el) 0.25 [-0.08, 0.58) 

9 Third stage >= 30 minutes 1 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

9.1600 mcg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

9.2400 mcg 1 803 Risk Ratio (M-H, Fixed, 95% ell 6.17 [1.39, 27.38] 
10 Any side-effect 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

10.1600 mcg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
10.2400 mcg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

II Nausea 1 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 
11.1 600 mcg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
11.2400 mcg 1 215 Risk Ratio (M-H, Fixed, 95% eI) 1.68 [0.57, 4.96] 

12 Vomiting 3 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 
12.1600 mcg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
12.2400 meg 3 1678 Risk Ratio (M-H, Fixed, 95% el) 1.49 [0.57, 3.86) 

13 Headache 1 Risk Ratio (M-H, Fixed, 95% eI) Subtotals only 

13.1600 mcg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
13.2400 meg 215 Risk Ratio (M-H, Fixed, 95% el) 2.36 [0.75, 7.42) 

14 Ahdominal pain 1 Risk Ratio (M-H, Fixed, 95% ell Subtotals only 
14.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
14.2400 meg 215 Risk Ratio (M-H, Fixed, 95% el) 0.97 [0.46, 2.02] 

15 Diarrhoea 2 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 
15.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
15.2400 meg 2 1464 Risk Ratio (M-H, Fixed, 95% ell 1.03 [0.46, 2.31) 
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16 Any shivering 4 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

16.1 600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

16.2 400 meg 4 2003 Risk Ratio (M-H, Fixed, 95% el) 2.37 [1.89, 2.98] 
17 Severe shivering 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

17.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

17.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

18 Pyrexia (>= 38 degrees e) 2 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 
18.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% eo Not estimable 

18.2400 meg 2 1022 Risk Ratio (M-H, Fixed, 95% el) 2.08 [1.21, 3.57] 

Comparison 6. Rectal misoprostol versus intramuscular prostaglandin 

No. of No. of 
Outcome or subgroup title studies participants Statistical method Effect size 

1 Maternal death 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

1.1 600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

1.2 400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

2 Postpartum haemorrhage (>= Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

500 ml) 

2.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

2.2400 meg 120 Risk Ratio (M-H, Fixed, 95% el) 1.33 [0.31, 5.70] 

3 Severe postpartum haemorrhage 0 Risk Ratio (M-H, Fixed, 95% eo Subtotals only 

(>= 1000 ml) 

3.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

3.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

4 Blood loss (m!) 1 Mean Difference (N. Fixed, 95% eo Subtotals only 

4.1600 meg 0 0 Mean Difference (N. Fixed, 95% eo Not estimable 

4.2400 meg 120 Mean Difference (IV, Fixed, 95% eo 40.0 [-19.66, 99.66] 
5 Use of additional uterotonics Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

5.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

5.2400 meg 1 120 Risk Ratio (M-H, Fixed, 95% eo 5.0 [1.14,21.86] 
6 Blood transfusion 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

6.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

6.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

7 Manual removal of placenta 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

7.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

7.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

8 Duration of third stage (minutes) 0 0 Mean Difference (N. Fixed, 95% el) Not estimable 

8.1600 meg 0 0 Mean Difference (N. Fixed. 95% eo Not estimable 

8.2400 meg 0 0 Mean Difference (N. Fixed. 95% eo Not estimable 

9 Third stage >= 30 minutes 0 Risk Ratio (M-H. Fixed. 95% el) Subtotals only 

9.1600 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

9.2400 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

10 Any side-effect 0 Risk Ratio (M-H, Fixed. 95% el) Subtotals only 

10.1600 meg 0 0 Risk Ratio (M-H. Fixed, 95% el) Not estimable 

10.2400 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

11 Nausea 0 Risk Ratio (M-H. Fixed. 95% el) Subtotals only 

11.1 600 meg 0 0 Risk Ratio (M-H. Fixed, 95% eI) Not estimable 

11.2 400 meg 0 0 Risk Ratio (M-H. Fixed, 95% CI) Not estimable 
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12 Vomiting 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 
12.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

12.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% Cl) Not estimable 

13 Headache 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

13.1 600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

13.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Nor estimable 

14 Abdominal pain 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 
14.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

14.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% eI) Not estimable 
15 Diarrhoea 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

15.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

15.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

16 Any shivering 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

16.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% eo Not estimable 

16.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

17 Severe shivering 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

17.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

17.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
IS Pyrexia (>; 3 S degrees C) 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

lS.l 600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

lS.2 400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

Comparison 7. Sublingual misoprostol versus no uterotonic/placebo 

No. of No. of 
Outcome or subgroup tide studies participants Statistical method Effect size 

1 Maternal death 661 Risk Ratio (M-H, Fixed, 95% el) 3.01 [0.12, 73.60] 

2 Severe postpartum haemorrhage Risk Ratio (M-H, Fixed, 95% el) Totals not selected 
(>; 1000 ml) 

2.1600 meg 1 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

2.2400 meg 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

3 Postpartum haemorrhage (>; Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

500 ml) 

3.1600 meg 1 661 Risk Ratio (M-H, Fixed, 95% el) 0.S9 [0.76, 1.04] 

3.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

4 Blood loss (ml) 0 0 Mean Difference (IV, Fixed, 95% el) Not estimable 

4.1600 meg 0 0 Mean Difference (IV, Fixed, 95% el) Not estimable 

4.2400 meg 0 0 Mean Difference (Iv, Fixed, 95% el) Not estimable 

5 Use of additional uterotonics 0 Risk Ratio (M-H, Fixed, 95% eI) Subtotals only 

5.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% eI) Not estimable 

5.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

6 Blood transfusion 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 

6.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

6.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

7 Manual removal of placenta 0 Risk Ratio (M-H, Fixed, 95% el) Subtotals only 
7.1600 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 

7.2400 meg 0 0 Risk Ratio (M-H, Fixed, 95% el) Not estimable 
S Duration of third stage (minutes) 0 Mean Difference (IV, Fixed, 95% el) Subtotals only 

S.l 600 meg 0 0 Mean Difference (IV, Fixed, 95% el) Not estimable 
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8.2400 meg 0 0 Mean Difference (IV; Fixed. 95% el) Not estimable 

9 Third stage >= 30 minutes 0 Risk Ratio (M-H. Fixed. 95% el) Subtotals only 
9.1600 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

9.2400 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

10 Any side-effect 0 Risk Ratio (M-H. Fixed. 95% el) Subtotals only 
10.1600 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

10.2400 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 
11 Nausea Risk Ratio (M-H. Fixed. 95% el) Subtotals only 

11.1 600 meg 1 661 Risk Ratio (M-H. Fixed. 95% el) 0.50 [0.09.2.72) 
11.2 400 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

12 Vomiting Risk Ratio (M-H. Fixed. 95% el) Subtotals only 
12.1 600 meg 1 661 Risk Ratio (M-H. Fixed. 95% el) 2.51 [0.79.7.92) 
12.2400 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

13 Headache 0 Risk Ratio (M-H. Fixed. 95% el) Subtotals only 

13.1600 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

13.2400 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 
14 Abdominal pain 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

14.1 600 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 
14.2400 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

15 Diarrhoea Risk Ratio (M-H. Fixed. 95% el) Subtotals only 

15.1600 meg 1 661 Risk Ratio (M-H. Fixed. 95% en 2.51 [0.79.7.92) 
15.2400 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

16 Any shivering Risk Ratio (M-H. Fixed. 95% el) Subtotals only 
16.1 600 meg 1 661 Risk Ratio (M-H. Fixed. 95% el) 2.43 [1.96. 3.01) 
16.2400 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

17 Severe shivering 0 Risk Ratio (M-H. Fixed. 95% el) Subtotals only 

17.1 600 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

17.2400 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

18 Pyrexia (>= 38 degrees e) 661 Risk Ratio (M-H. Fixed. 95% el) 7.11 [3.85. 13.12) 
18.1 600 meg 661 Risk Ratio (M-H. Fixed. 95% el) 7.11 [3.85. 13.12) 

18.2400 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

Comparison 8. Sublingual misoprostol versus injectable uterotonic 

No. of No. of 
Outcome or subgroup tide studies participants Statistical method Effect size 

1 Maternal death 0 0 Risk Ratio (M-H. Fixed. 95% Cl) Not estimable 

2 Severe postpartum haemorrhage 3 270 Risk Ratio (M-H. Fixed. 95% el) 0.54 [0.23. 1.27) 
(>= 1000 m!) 

2.1600 meg 0 0 Risk Ratio (M-H. Fixed. 95% el) Not estimable 

2.2400 meg 2 220 Risk Ratio (M-H. Fixed. 95% el) 0.6 [0.24. 1.53) 

2.350 meg 1 50 Risk Ratio (M-H. Fixed. 95% el) 0.33 [0.04.2.99) 

.J Postpartum haemorrhage (>= 4 330 Risk Ratio (M-H. Fixed. 95% el) 1.07 [0.90. 1.27) 

500 ml) 

3.1600 meg 60 Risk Ratio (M-H. Fixed. 95% el) 2.0 [OAO. 10.11) 

3.2400 meg 2 220 Risk Ratio (M-H. Fixed. 95% el) 1.06 [0.94. 1.21) 

3.350 meg 1 50 Risk Ratio (M-H. Fixed. 95% el) 0.88 [0.37. 2.05) 
4 Blood loss (ml) 3 Mean Difference (IV; Fixed. 95% el) Totals not selected 

4.1 600 meg 0 Mean Difference (IV; Fixed. 95% el) Not estimable 
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Medical treatment of postpartum 
haemorrhage 

G J Hofmeyr 
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Abstract 

Postpartum haemorrhage (PPH) may OCCUl unexpectedly in any woman who :1aS gi\'e'l birth, KI birth atlenciants must h3\'e the 
skiEs and knmvledge to manage ?PH qUlckly and effectively. This may include rutbmg ur the utems and Umanua! compression, 
resl1scltati:m removal c; retainecl placental tissue and surgical procedures, 

The use of drugs to contrc,ct the uten.:.s, and to enhance coagulation, are one element in the holisllC management. The 
follov{mg SPc:;11p.TlCe of rlr:Jgs maY he llsed: 

Used cy rmdwife 
I, If not recently given as prophylaxis and drip not yet up, OXytOCL. lOu im 
2, Iv infusion oxyto::::in 20u in !OOOml Ringers lactate or saline at 120-240 mLihour 
3, Ergometrine O.Smg or syntometrine 1 amp 1M1 rrovlded no hypertensIOn or cardiac disease [repeat once if needed] 

Used by medical officer 
4, In women with hypp.rtensJCn or cardIac dIsease who contmue to bleed with atonic uterus deSpite oxytocm. the nsks versus 

benefits of ergometrine need to be weighed up, 
S, Pmstaglancim F2rt Smg in 10m! saline, mject 1m! into myometrium, checking 'carefully that not inJectmg in:o a blood vessel 
6, Cyclokapron 19 slowly intravenously 
7, Misoprosto1400fJg sublingually or 600fjg per rectum may be considered in the fcllowing circumstances: 

1. VVhen no oxytocin or ergometrme IS available (eg uIlpla=ed home birth) 
2, VVhen all ether methods have faIled (although there IS no evidence of benefit when injectable uterotOl1lCS have been 

given) 

INTRODUCTION 
Although there are recognised risk factors for postpartum 
haemorrhage (PPH) , PPH may occur unexpectedly in any 
woman who has given birth, All birth attendants must have the 
skills and knowledge to manage PPH, and labeur wards must 
have the necessary drugs and equipment readily avaIlable, 

BecilUse there are several causes for PPH and the cause is 
often not apparent. management involves a stepwise 
approach of interventions for all possible causes ar:;plied L. 
rapid sequence until the bleeding stops, 

This chapter deals with The drugs used to promote 
contraction of the uterus and to enhance coagulation, The use 
of drugs must be seen as one element in the hollsllc 
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management, including: 
Active management of 3rd stage including roullne 
oxytocin 
Vigilance for PPH 
Resuscitation and volume replacement 
Surgical measures 

The Nationa! Department of Health's "Guidelines 10l maternity 
Care in South Africa" recommend the following steps: 

Rub up the uterus i bimanual compression 
Infuse oxytocin 20u in 1 litre Ringers lactate at 120-240 
mLihour 
Insert a urinary catheter 

If the uterus remaiIls soft: 
Ergometrine O,Smg or syntometrine I amp 1MI [repeat 
once if needed] 
Misoprostol 400 to 600fJgrn per rectum or sublingually 
Prostaglandin F2u Smg in lOml saline, inject lml into 

myometrium 

?? 



. Rubbing up" the uterus (uterme maSSi.hJe) IS pel formed by 
filmly "TlLlssaging the uterus through the mothers 2bdor:!,linal 
wall. it is thought to promote contraction by slllnulatll1g 
release cf prostaglandins from deciduallysosomes. VIlhen 
oxytocin is not available, suckling or nir;ple stimuiaticn may 
be tned, as it stimulates the release IJf endogenous oxytocin 
from the posterior pituitary gland, 

1\'10 drugs have been usee; to enhance coagulation in 
cases of PPH unresponsive to routine management: 
Trarlexamlc acid and recombinant factor Vila 

This chapter wlll discuss the use of all the above drugs iE 
more cletail, 

The VV1-!O has published gUldelines for the management 
0: PPH based on a review of the evidence by an expert panel 
m November 2008, ThIS chapter will be based on the VV1-!O 
recommendatlOns as the evidence reviewed by the panel 
included several large randomized trials not pubhshed to 
date. 

Uterotonic drugs 
l'l10st use of uterotonic drugs for the treatment ofPPH is based 
on extrapolation from evidence of effectiver,ess for the 
preventlon of PPH, in the absence of direct evidence from 
trials of the treatment of PPH, 

For prevention of PPH. syntometrine compared with 
oxytocin is associated with a trend to reduced blood loss 
>IOOOml (odds ratio (OR) 0,78,0,58-1.03); no difference in 
blood transfusion (OR 1.37,0,89 to 2,10). and less use of 
additional uterotonics (risk ratio (RR) 0,83,0,72-0,96), but 
more side effects. particularly hypertension (RR 2.40. 1,58-
3.64), 

Oxytocin compared with ergometrine is associated with 
no statistically significant difference in blood loss> 1 OOOml 
(RR 1 ,09. 0,45-2.66) and use of additional uterotonics (RR 1,02, 
0,67-1.55): and fewer adverse side effects vomiting (RR 0,09, 
0,05-0,16): elevated blood pressure (RR 0,01. 0,00-0,15), 
There were ic'lsufficient data to compare the outcome blood 
transfusion.' , 

There were nc clear benefits for the use of carbetocin', 
intramuscular prostaglandins' or sulprostone": over oxytocm 
andlor ergometrine. 

For prevention of PPH, misoprostol (400 to 800 mcg) 
compared with injectable uterotonics is associated with 
increased blood loss of 2! 1000rrJ (RR 1.32: 95% CI 1.16-1.51), 
but no statistical difference in the incidence of severe 
morbidity. including maternal dedth (RR 1.00, 95% CI 0,14-
7,10)5,' 

Recommendation 
Based on this indirect evidence, for the management of PPH 
the WHO strongly recommended: 

Oxytocin rather than ergometine or syntometrine as first 
line 
Ergomentrine or syntometrine as second line 
A prostaglandin as thlrd line 

Review of direct evidence of the effectiveness of misoprostol 
for treatment of PPH (including unpublished tnals) found the 
following: 

For women who had received cxytocic'l during the third 
stage of labour. adjunctive use of misoprostol compared 
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with placebo had no significilnt effect on additional blood 
loss 2! bOO mis (RR: 0,83, 9b% Ci: 0,64-l.0'f). additlOnal 
blood loss 2! 1000 mls (RR 0,76, 95S/; CI: 0.42-1.3.<;) and 
blood transfusion (RR 0,96,0,77-1.19),"'" 
For women who had not received oxytocin during the 
third seage of labour. misoprostol 800 f,Jg sublingually 
compared with oxytocin 40 IU N had an increased risk of 
addltional blood loss 20 SOD mls (RR: 2,84 (95% Cl: 1,63-
5,01) and ;'eceivmg additlOnal therapeutic uterotonics 
(RR: 198.95% CI 1.31-2,99): and a trend to rr.ore blood 
transfusion (RR 1,58,95'/: CI 0,98-2,55), In terms of side 
effects 66/488 women receiving misoprostol 
experienced temperature above 40°C compared to 
0/490 wIth oxytOCll1, Most of the high temperature cases 
occurred in Ecuador. There were seven cases of delirium 
in women with high temperature. I' 

Recommendation 
Based on this direct evidence. the VV1-!O strongly 
recommended that oxytocin alone should be used for the 
treatment of PPH in preference to adjunct mlsoprostol. 

The panel recognized that there may be settings where 
oxytocin is not available, It encouraged heillth-care decision­
makers in these settings to strive to make oxytocin available, 
However. because the use of an uterotonic is deemed 
essenlial fOl the treatment of PPH due le atony, it 
recommended that misoprostol may be used until such time 
that oXytociIl can be made available for this indication, There 
was lack of consensus as to whether 800 mcg sub lingually 
or a lower dose should be recommended as the maximum 
safe dose 

Prostaglandin F2a 
Prostaglandin F2(~ intramyometrially has been used 
empirically as a last resort when all eise has failed. though 
there is no direct evidence for its effectiveness, Because of 
the risk of dangerous adverse effects if given intravenously, a 
very small dose (lml of a solution of 5mg in 10ml saline) is 
injected trans abdominally mto the myometrium. taking care 
to draw back to ensure that the needle in not in a blood 
vessel. 

Tranexamic acid 
Tranexamic acid is an anti-fibrinolytic agent used in surgery 
to reduce blood loss and the need for bleod transfuslOn, The 
VVHO panel found that a systematic reVIew of Td.ndomized 
controlled trials showed that in surgIcal patients tranexamic 
acid reduced the risk of blood transfusion by 39';:0," Another 
COc[lIane review showed lhaltranexamic acid reduced 
heavy menstrual bleeding without increase in side-effects, I. 

Subsequent to the WHO consultation, a systematic review 
of tranexamic acid for postpartum bleeding identlfied three 
randomised controlled trials involving 461 participants, 
Tranexamic acid compared with no trea.tment reduced blood 
loss by 9? ml (85%CI 76 to 109), However, in all three tnals, 
allocation concealment was either inadequate or unclear." 

A recent randomized trial found that tranexamic acid 
compared with placebo reduced post-caesarean section 
blood loss by g, Iml and increased the 24 hour haemoglol:in 
level by 0,8g!dl. No complications or side effects were 
reported in either group.'; 

?? 



Recommendation (weak) 
Trancxamic acid may be dfeled as a treatment fcr FPH if 
utewto;lic or:;tions have tailed, or lBuma is thought to De 
contributir.g 10 the bleeding. Further research is needed. 

Recombinant Factor VIla 
There IS lirmted evidence regarding the effectiveness of 
recombinant factor VIla for treatmerJ of PPH. In two 
observational studies, women treated with recombmant 
factor vlIa after receiving conventional treatments had a 
trend to reduced nsk cf death (OR 0.38. 95% CI 0.09-
160). 

A high rate of thrombotic events has been reported in 
patients receiving off-label use of recombmant factor VIla.' 

Recommendation 

There is not enough eVidence to make any recommendatlOn 
regarding the use 0:' lecombinant FVIIa for the treatment of 
PPI-:':. It is prohibitively expensive. 

Summary 
The following sequence of drugs may be used as part of the 
management of postpartum haemorrhage 

Used by midwife: 
8. If not recently ~iven as prophylaxis and drip not yet up, 

oxytocin lOu im 
9. Iv infusion oxytocin 20u in 1000mi Ringers lactate or 

salme at 120-240 mLlhour 
10. Ergometrine 0.5mg or syntometrine 1 amp IMI provided 

no hypertension or cardiac disease [repeat once if 
needed] 

Used by medical officer: 
11. In women with hypertension or cardiac disease who 

continue to bleed with atonic uterus despite oxytocin, the 
risks versus benefits of ergometrine need to be weighed 
up. &'1 empirical compromise is to give very small doses 
im and repeat if needed while monitoring the blood 
pressure. Dilute O.5mg ergometrine to 10ml or 0.2mg to 
Ilml and give lml (=O.05mg) irn at a time 

12. Pmstaglandin F2 5mg in 10mi saline, inject Iml into 
myometrium, checking carefully that not injecting into a 
blood vessel 

13. Cyclokapron Ig slowly mtravenously 

Misoprostol is much less effective than oxytocin and has 
dose-related side-effects including hyperpyroxia. Once 
oxytocin has been used an additional benefit of misoprostol 
is unlikely. 

Misoprostol 400j.Jg sublingually or 600j.Jg per rectum 
may be considered in the following circumstances: 

When no oxytocir. or ergometrine is available (eg 
unpla:med home birth) 
VVhen all other methods have failed 
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Although effective methods to prevent postpartum 
hemorrhage are available, deaths from postpartum 
hemorrhage remain most common in areas where 
access to health services is poorest. Global access 
to uterotonic drugs is unachievable in the foresee­
able future, and questions of safety and dosage 
of other methods remain to be resolved [1]. The 
need exists to investigate simple measures which 
can be applied universally at the community level 
to reduce the global burden of postpartum haemor­
rhage. 

Potential strategies and current evidence 

1. Uterine fundal compression ('Crede manoeu­
vre' ). This method has been condemned as dan­
gerous for decades, but is commonly practiced in 
some parts of the world [2]. Scientific evidence 
regarding supposed benefits and risks is lacking; 
however. a protocol for a Cochrane review of the 
topic has been published [3]. 

• Corresponding author. Tel.: +27 83 280 9402; Fax: +2743 708 
761158. 

E-mail: gjh@global.co.za (G.J. Hofmeyr). 
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2. Controlled cord traction without uterotonic ad­
ministration. This method has also been con­
demned because of concern about uterine in­
version, but also is commonly practiced in some 
parts of the world [2]. without evidence for or 
against its use. 

3. Uterine massage. Uterine massage after deliv­
ery of the placenta was advised in the ICM/FIGO 
Joint Statement on Management of the Third 
Stage of Labour to Prevent Postpartum Haemor­
rhage [4]. Massage is thought to stimulate uterine 
contraction, possibly through stimulation of local 
prostaglandin release. However, little empirical 
research exists that evaluates the effectiveness 
of this method, either as an adjunct to routine 
uterotonics, or in the absence of uterotonics. 
We performed a small pilot study to determine 

the effectiveness of sustained uterine massage (ev­
ery 10 minutes for 60 minutes after birth) as an ad­
junct to oxytocinin for reducing postpartum haem­
orrhage [5]. The study, a randomized trial con­
ducted in the labor ward of Assiut University Hos­
pital in Egypt, showed reductions in blood loss and 
other outcomes similar to those which have been 
achieved with various uterotonic drugs (Table 1). 
However, because of the relatively small numbers, 
the confidence limits were wide. These results need 
to be confirmed by a trial with sufficient numbers to 

0020-72921$ - see front matter © 2006 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. 
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Table 1 Comparison of outcomes following sustained uterine massage or no massage 

Massage group Control group Significance RR 959\ Confidence interval 
(N=98) (N=102) 

PPH (>500 ml) 4 (4%) 8 (8%) NS 0.52 0.16,1.67 
Additional uterotonic 5 (5%) 26 (25%) P < 0.001 0.20 0.08,0.50 
Mean blood loss up to 60 minutes 

postpartum (ml) 204.29 ± 121.40 281.66 ± 173.06 P < 0.001 

estimate the effects of sustained uterine massage 
with greater precision, both with and in the absence 
of uterotonics. 

If found effective, sustained uterine massage 
could be promoted as a method of reducing postpar­
tum haemorrhage at community level when utero­
tonics are not available. 
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Postpartum hemorrhage (PPH) is a major cause of 
maternal mortality and morbidity worldwide. Uterine 
massage is thought to stimulate uterine contraction, 
possibly through stimulation of local prostaglandin 
release and thus to reduce hemorrhage. 

The objective of the randomized trial reported 
here was to determine the effectiveness of inter­
mittent uterine massage after delivery of the 
placenta to reduce postpartum blood loss and the 
need for additional uterotonics. The study was 
conducted in the labor ward of the Department of 
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Obstetrics and Gynecology, Assiut University Hospi­
tal, during June and July 2005. 

Pregnant women admitted in labor were 
approached and given information about the study 
and were invited to participate. Those who agreed 
were asked to sign an informed consent. If the labor 
progressed to spontaneous vaginal delivery without 
obvious genital tract trauma, women were ran­
domly allocated to one of two groups: 

1. Routine active management with oxytocin 10 IU 
I.V. or I.M. (Syntocinon, NOVARTIS), immediate 
cord clamping and controlled cord traction; 

2. Combined routine active management plus in­
termittent uterine massage. Massage was done 
every 10 min for 60 min and took the form of 
manual stimulation of the whole surface of the 
uterus using steady repetitive movements, as 
firmly as can be achieved without causing 
distress to the mother, till the uterus became 
contracted. 

A plastic drape was placed under the woman's 
buttocks to collect all blood loss after delivery of 
the baby for 30 and 60 min. Computer-generated 
random allocation was by means of serial numbered 
closed envelopes using a random table. Approval of 
the Ethics Committee of the Faculty of Medicine, 
Assiut University was obtained. 
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Uterine massage and postpartum blood loss 

Table 1 Blood loss after delivery 

Mean blood loss during 3rd stage up to 
30 min postpartum (ml) 

Mean blood loss during 3rd stage up to 
60 min postpartum (ml) 

Study group (N =98) 

168.78±90.51 

204.29 ± 121.40 

239 

Control group (N=102) Significance (P value) 

210.39 ± 146.18 P=0.017 

281.66 ± 173.06 P<0.001 

Table 2 Incidence of postpartum hemorrhage and need for additional uterotonics 

Study group (N =98) Control group (N = 102) Significance RR 957; Confidence limit 

PPH (>500 ml) 
Additional uterotonic 

4 (5%) 
5 (6%) 

8 (7%) 
26 (25%) 

At baseline, there were no statistically signifi­
cant differences between the two groups in their 
mean age, parity, gestational age at delivery, 
oxytocin use during labor, mode of delivery, birth 
weight as well as in the mean duration of the third 
stage of labor. 

At 30 and 60 min after delivery the mean blood 
loss was less in the uterine massage group than in 
the control group, and the difference was only 
statistically significant (Table 1). 

There were 4 cases of atonic postpartum hem­
orrhage (>500 ml) at 60 min after delivery in the 
uterine massage group versus 8 cases in the non­
massage group. There was 80% reduction in the use 
of additional uterotonics in the uterine massage 
group in comparison to the non-massage group (RR 
0.20, 95% (I 0.08, 0.50) (Table 2). 

This is thought to be the first randomized 
clinical trial to assess the effect of uterine 
massage on blood loss after delivery. The trial 

NS 
P<0.001 

0.52 
0.20 

0.16,1.67 
0.08, 0.50 

showed that persistent uterine massage reduced 
the amount of blood loss and the use of additional 
uterotonics. 

Limitations of this study include the small 
sample size and the fact that, because of the 
nature of the intervention, staff could not be 
blinded to the group allocation. The chance of bias 
with respect to blood loss assessment was mini­
mized by using objective, direct measurement. 
However, the use of other interventions could have 
been influenced by knowledge of the group alloca­
tion. Larger studies are needed to ascertain with 
more precision the effect of uterine massage on 
more substantive outcomes, and also the effective­
ness in the absence of availability of injectable 
uterotonics. 

The potential for the use of routine uterine 
massage on a wide scale, particularly where 
uterotonics are not available, has profound public 
health implications. 
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Objective: To determine the effectiveness of sustained uterine massage started before delivery of the placenta 
in reducing postpartum hemorrhage. Methods: A randomized controlled trial conducted in Egypt and South 
Africa between September 2006 and February 2009. A total of 1964 pregnant women were randomly 
allocated to 1 of 3 treatment groups: intramuscular oxytocin. sustained uterine massage, or both treatments. 
Blood loss within 30 minutes of delivery was recorded. Results: The incidence of blood loss of 300 mL or more 
within 30 minutes of delivery was significantly higher in the massage group than in the massage plus 
oxytocin (RR 1.88; 95% CI, 1.29-2.74 in Assiut, and RR 1.3; 95% CI, 1.00-1.68 in SA) and the oxytocin only 
group (RR 1.7; 95% CI. 1.11-2.61 in Assiut, and RR 2.24: 95% CI, 1.54-3.27 in SA). In both centers, use of 
additional utero tonics was significantly higher in the uterine massage group compared with the other 2 
groups. Conclusion: Uterine massage was less effective than oxytocin for reducing blood loss after delivery. 
When oxytocin was used, there was no additional benefit from uterine massage. The effectiveness of uterine 
massage in the absence of oxytocin was not studied. ACTRN: 12609000372280. 
© 2010 International Federation of Gynecology and Obstetics. Published by Elsevier Ireland Ltd. All rights reserved. 

1, Introduction 

Postpartum hemorrhage is a major cause of maternal mortality 
and morbidity, particularly in under-resourced areas. In Egypt, 
postpartum hemorrhage is responsible for about 30% of maternal 
deaths [1 J. The South African National Committee for Confidential 
Enquiries into Maternal Deaths analyzed 4077 reported maternal 
deaths from 2005 to 2007 and, overall. 9.7% of deaths were due to 
postpartum hemorrhage [2J. 

In well-resourced health services, deaths from postpartum hem­
orrhage are extremely rare because effective preventative methods are 
available. Deaths from postpartum hemorrhage remain most common 
in areas where access to health services is poorest. As such, it is vital to 
investigate simple measures that can be applied universally at 
community level to reduce the incidence of postpartum hemorrhage. 

Guidelines for the prevention of postpartum hemorrhage, such as 
the joint statement of the International Confederation of Midwives 
and the International Federation of Gynecology and Obstetrics [3), 
recommend routine massage of the uterus after delivery of the 
placenta. Massage is thought to stimulate uterine contraction, 

< Corresponding author. Department of Obstetrics and Gynecology. Women's Health 
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possibly through stimulation of local prostaglandin release, and thus 
reduce hemorrhage. However, there has been very little empirical 
research to evaluate the effectiveness of this method. 

The aim of the present study was to determine the effectiveness of 
sustained uterine massage, started before delivery of the placenta, in 
reducing postpartum hemorrhage. 

2. Materials and methods 

This trial was conducted between September 1, 2006, and 
February 28, 2009, at the Department of Obstetrics and Gynecology, 
Women's Health Center, Assiut, Egypt, and the Department of 
Obstetrics and Gynecology, East London Hospital Complex, East 
London, South Africa. Ethical approval for the study was obtained 
from the Ethics Committee, Faculty of Medicine, Assiut University and 
East London Hospital Complex, South Africa. Pregnant women who 
were expected to give birth normally were given information about 
the study and invited to participate. Those who agreed gave written 
informed consent. 

Exclusion criteria were medical complications such as hypertension 
and diabetes, previous cesarean delivery, and an abdominal wall that 
was not thin enough to allow easy palpation of the uterus after delivery. 

If labor progressed to spontaneous vaginal delivery, the women 
were allocated to 1 of 3 groups by selecting the next number in a 
computer-generated random number sequence; the allocated group 
was noted inside opaque sealed envelopes. 

0020-7292/$ - see front matter © 2010 International Federation of Gynecology and Obstetics. Published by Elsevier Ireland Ltd. All rights reserved. 
doi: 10.1 016jj.ijgo.201 0.04.036 
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Group 1 received routine management with 10 IU of oxytocin 
given intramuscularly according to routine hospital policy (usually 
after delivery of the anterior shoulder or after delivery of the 
neonate). Group 2 was given sustained uterine massage shortly 
after delivery by the research midwives; massage was sustained for 
30 minutes and involved manual stimulation of the whole surface of 
the uterus using steady repetitive movements, as firmly as could be 
achieved without causing distress to the mother. Injections of oxy­
tocin were delayed until after the 3D-minute period of massage and 
blood collection, unless blood loss of 500 mL was measured before 
that time. Group 3 received combined routine management with 
oxytocin plus sustained uterine massage. 

In all 3 groups, the umbilical cord was clamped soon after delivelY 
of the neonate, and the placenta was delivered by controlled cord 
traction when the uterus became contracted. In Assiut, a calibrated 
plastic drape was placed under the woman's buttocks to collect the 
blood lost within 30 minutes after delivery of the neonate. At the East 
London Hospital Complex, a low profile plastic "fracture" bedpan was 
placed under the mother's buttocks to collect the blood lost within 
30 minutes of delivery. Suturing was conducted as required. 

The time of delivery of the neonate, group allocation, and delivery 
of the placenta were noted. Thirty minutes after delivery, the drape or 
bedpan was removed and the volume of blood was measured in a 
measuring jar. 

The following data were collected age, parity, duration of 
pregnancy, use of uterotonics for induction oflabor, use of uterotonics 
for augmentation of labor, weight and height of the mother after the 
birth, weight of the neonate, time of delivery, time of opening of the 
group allocation envelope, time of commencing massage, time of 
discontinuing massage, time of oxytocin administration, time of 
placental delivelY, use of episiotomy, volume of blood in the drape or 
bedpan after 30 minutes. and use of additional uterotonics. Other 
interventions for hemorrhage such as manual removal of placenta and 
bimanual uterine compression were also noted. 

The primary outcomes were blood loss of 300 mL or more within 
30 minutes, and delivery ofthe placenta 30 or more minutes after the 
birth. Secondary outcomes were blood loss of 500 mL or more in 
30 minutes, blood loss of 1000 mL or more in 30 minutes, use of 
additional uterotonics or other procedures for management of 
postpartum hemorrhage, hemoglobin level after 12-24 hours of less 
than 8 g in 100 mL and less than 10 gin 100 mL (South African site 
only). blood transfusion, manual removal of placenta or the placenta 
not delivered after 30 minutes, maternal morbidity, and adverse 
effects (nausea, vomiting, pain or discomfort). 

All women received interventions to promote uterine contraction 
(oxytocin, sustained uterine massage, or both). Blood loss was closely 
monitored in all women, and any interventions needed for postpar­
tum hemorrhage were started without delay. 

Assessed for eligibility 
n = 3050 (A) + NR (SA) 

Excluded n=2099 (A) + NR (SA) 

Did not meet inclusion criteria 
n=1784 (A) 

I Randomization I Refused to partlcipatcn= 315 (A) 

~ 
Group 1: Oxytocin Group 2: Massage Group 3: Massage and oxytocin 
n = 309 (A) + 334 (SA) n = 324 (A) + 338 (SA) n = 318 (A) + 341 (SA) 

Received allocated intervention Received allocated intervention Received allocated intervention 
n = 309 (A) + 334 (SA) n = 324 (A) + 338 (SA) n = 318 (A) + 341 (SA) 

Did not receive allocated Did not receive allocated Did not receive allocated 
intervention (n=O) intervention (n=O) intervention (n=O) 

[ Follow-up 
1 

~ 
Lost to follow-up (n=O) Lost to follow-up (n=O) Lost to follow-up (n=O) 

Discontinued intervention Discontinued intervention Discontinued intervention 
(n~O) (n=O) (n=O) 

Analysis (primary outcome) J 

Analyzed Analyzed Analyzed 
n = 309 (A) + 330 (SA) n = 324 (A) + 335 (SA) n = 318 (A) + 334 (SA) 

Excluded from analysis Excluded from analysis Excluded from analysis 
n = 4 (SA) (missing data) n = 3 (SA) (missing data) n= 7 (SA) (missing data) 

Fig. 1. Flow chart of patients at each stage of the trial frum each center: Assiut (A) ,md Suuth Africa (SA). Abbreviation: NR. not recorded. 
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The confidentiality of participants was maintained. Participants 
were free to decline or withdraw from the study at any time without 
giving reason. with the assurance that the care they received would 
not be compromised in any way. The sample size calculation was 
based on our previous studies in which blood loss of greater than 
500 mL within 60 minutes occurred in 13.5% of women receiving 
oxytocin [6]. We expected the proportion of women with 300 mL of 
blood loss after 30 minutes to be at least as high. A sample size of 650 
women per group would be sufficient to show a reduction from 13.5% 
to 8.5% with oxytocin plus sustained uterine massage. The total 
sample size required was 1950. 

Data were entered into a spreadsheet and analyzed using Epi 
Info 2002 (CDC, Atlanta, GA, USA). Outcome data were compared 
using risk ratios (RR) or mean differences (MD) with 95% confidence 
intervals (CI) (analogous to P<0.05). Because of the expected dif­
ferences in the populations studied and the practices at the 2 sites, it 
was decided prospectively to combine the results from Assiut and 
South Africa by meta-analysis (RevMan version 5.0; Cochrane IMS, 
Copenhagen, Denmark) if no significant heterogeneity was found 
([2>50% and P<O.1). 

3. Results 

Participant flow through the trial is shown in Fig. 1. Among 3050 
women screened in Assiut, 951 women were recruited; although the 
number assessed for eligibility and the number of women excluded 
were not recorded in South Africa, 1013 women were recruited. In 
total. 1964 women were recruited to the study. 

The baseline characteristics of the patients in the 3 groups were 
similar, except for maternal age in the Assiut study where the mean 
age of the women in the uterine massage group was lower than in the 
uterine massage plus oxytocin group (24.16 ± 4.95 vs 25.07 ± 5.31; 
P=0.04) (Table 1). 

The outcomes of the trial are shown in Table 2. In Assiut, the 
incidences of blood loss of 300 mL or more within 30 minutes were 
12.9%,20.7%, and 11.0% in the oxytocin, uterine massage, and uterine 
massage plus oxytocin groups, respectively. The corresponding 
values in South Africa were 15.8%, 29.6%, and 22.8%, respectively. 
The incidence of blood loss of 300 mL or more was significantly higher 
in the massage group than in the massage plus oxytocin group 
(RR 1.88; 95% CI, 1.29-2.74 in Assiut, and RR 1.3; 95% CI, 1.00-1.68 in 
SA) and in the oxytocin only group (RR 1.7; 95% CI. 1.11-2.61 in Assiut, 
and RR 2.24; 95% CI. 1.54-3.27 in SA). There was no significant 
difference in this primary outcome between the group that received 
massage plus oxytocin and the group that received oxytocin alone in 
the third stage of labor in the study in Egypt; however, in South Africa, 

Table 1 
Baseline chatacteristics of patients included in the trial in Assiut and South Africa:" 

it appears that massage plus oxytocin was associated with more blood 
loss than with oxytocin alone (22.8% vs 15.8%; RR 1.57; 95% CI, 1.06-
2.33) (Table 2). 

In Assiut, there was only 1 case (0.3%) where the placenta was not 
delivered after 30 minutes, which occurred in the uterine massage 
group. There were 6 cases of manual removal of the placenta (2 
women [0.6%] in the massage group and 4 women [1.3%] in the 
massage plus oxytocin group). In South Africa, there were 4 cases 
(1.2%) of manual removal of the placenta in the uterine massage 
group, 9 cases (2.7%) in the uterine massage plus oxytocin group, and 
11 cases (3.4%) in the oxytocin only group. There were no significant 
differences among the 3 groups. A post hoc analysis of the combined 
outcome of manual removal of the placenta or placenta not delivered 
after 30 minutes showed no statistically significant differences among 
the groups. 

For the secondary outcome of blood loss of 500 mL or more within 
30 minutes the results were similar to the primary blood loss 
outcome. The result for the uterine massage plus oxytocin group 
was similar to that of the oxytocin group, whereas uterine massage 
was less effective than oxytocin alone or massage plus oxytocin. In 
the study in South Africa, uterine massage plus oxytocin appeared to 
be less effective than oxytocin alone (9.6% vs 3.3%; RR 3.07; 95% CI. 
1.52-6.21 ). 

In Assiut, the duration of the third stage oflabor was not significantly 
different among the 3 groups, with the median time to placental 
delivery of 3 minutes in the 3 groups (this data was not collected in 
South Africa). The use of additional uterotonics was significantly higher 
in the massage group compared with the other 2 groups. 

The numbers were too small for statistical analysis for need for 
other interventions (manual removal of the placenta and bimanual 
uterine compression). 

Pain or discomfort was reported by 175 (54.0%) women in Assiut 
who received massage. Few other adverse effects of the treatments 
were reported by the women or observed (nausea or vomiting). There 
were no cases of maternal morbidity (e.g. admission to intensive care 
unit or prolonged hospitalization). 

4. Discussion 

A previous systematic review [4] assessed the effectiveness of 
uterine massage after birth and before or after delivery of the placenta, 
or both, to reduce postpartum blood loss and associated morbidity and 
mortality. The review included 1 randomized controlled trial [5] in 
which 200 women was randomized to receive uterine massage or no 
massage after active management of the third stage of labor. The 
number of women with blood loss of more than 500 mL was small. 

Characteristics Oxytocin (group 1) Uterine massage (group 2) Uterine massage and oxytocin (group 3) 

Age, Y 
Primiparous 
Parity 4+ 
Duration of pregnancy, wk 
Maternal height, cm 
Maternal weight after birth, kg 
Uterotonics for labor induction 
Weight of newborn, g 
Spontaneous delivery 
Operarive vaginal delivery 
Episiotomy or perineal tear 

Assiut (n = 309) 

24.31 1-4.52 
104 (33.5) 
24 (7.71 
3H.50 = 1.88 
155.98 ± 6.90 
64,73 = 10.26 
35 (11.3) 
3161.29±423A 
307 
3 
134 (43) 

S. Africa (n = 334) 

27.4-'.5.8 (11=331) 
104!297 (35.0) 
14/297 (4.7) 
37.7=3.0 (n=259) 

10/320 (3.1) 
3198±500 (n=328) 

, Values are expressed as mean.iSD or number (percentage). 

Assiut (n = 324) 

24.161-4.95 
111 (34.2) 
27 (8.3; 
38.38± 1.90 
156.13 ± 7.31 
65.20",10.13 
44 (13.6) 
3147.91 ± 411.3 
323 

150 (46.3) 

b In Assiut the data were complete for all baseline data, so the denominator is the same. 

S. Africa (11=338) Assiut (n=318) S. Africa (11 = 341) 

27.1 .i 5.9 (n = 334) 25.07..L 5.31 27.5 1. 6.0 (n = 339) 
113/307 (36.8) 110 (34.6) 106/318 (33.3~ 
8·307 (2.6; 37 (11.6) 12/318 (3.8) 
37.9±2.3 (n=265) 38.35 ± 1.83 37.fi±3.1 (n=277) 

156.92 ± 7.54 
65.24±9.61 

10/325 (3.1) 41 (12.9) 12/331 (3.6) 
3141 =517 (n=335] 3187.64± 388.1 3166 ±493 (n = 333: 

316 
2 
142 (44.7) 
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Table 2 
Outcomes and comparisons of tre-d.rment with oxytocin. uterine massclge. or buth trecltmenrs:' 

Outcomes Results 

OxytoCIn' group 1 : 

Primal}' aOlcornes 
Blood loss' 300 mL withm 30 mmUles 

Assiut 40;309 (12.9) 
S. Africa 52,330 (15.8) 

Uterine massage 
19rouP 2) 

67;324 (20.7) 
99/335 (29.6) 

Placenta delivered 2" 30 minutes after delivery of newborn 
AsslUt 0'309 (0) li324(0.3) 
S. Afric. 11,325 (1.4) 4/334 (12) 

Secondary outcomes 

Blood loss 2"500 mL in 30 minutes 
Assiut 11'309 (3.5) 25· 324 l7.7) 
S. Africa 11/330 (33) 401335 (11.9) 

Blood loss ;> 1000 mL in 30 mmutes 
Assiut 0/309 2/324 (0.6) 

S. Africa 1/330 (0.30) 2/335 (0.60) 

Placenta delivered 2" 60 minutes after delivery of newborn 
Assiut 0.309 0/324 
S. Africa 4/325 (1.2) 0;334 

AdditIOnal uterotonics 
Assiut 17/309 (5.5) 50024 (15.4) 
S. Africa 3/313 (0.96) 5/317 (1.6) 

Orher procedures for postpartum hemorrhage 
AsslUt 01309 5/324 (1.5) 
S. Africa 1/313 (032) 1/316 (032) 

Hemoglobin .' 8 g·dL after 12-24 h 
S. Africa 81191 (4.2) 91]90 (4.7) 

Hemoglobin < 10 g;dL after 12-24 h 
S. Africa 43.'l91 (22.5) 521190 (27.4) 

Blood transfuSIOn 
Assiut 2/309 (0.65) 4/324 (1.2) 

S. Africa 2/311 (0.64) 3/318 (0.94) 

Uterine massage.4-
oxytocin (group 3) 

35/318 (11.01 
761334 (22.8) 

0;318 (0: 
9;337 (2.7; 

931812.8) 
32;334 (9.6; 

0;318 

31334 (0.90) 

0/318 

01337 

19/318 (6.0; 
2/32010.63) 

4/318 (1.3) 
1/320 (0.31) 

5/19112.6) 

43/191 (22.5) 

01318 
41319 (l.26) 

Manual removal of placenta or placenta not delivered after 30 minutes 
Assiut 0/309 2/324 (0.6) 4/318 (1.3) 

S. Africa 11/325 (3.4) 4/334 (1.2) 9/337 (2.7) 

Abbreviation: NE. not estimated. 

Comparisons 

Utenne massage V5 utenne 
massage + uxytocm 
19rouP 2 vs group 3:; 

1.88 (1.29-2.74) 
1.30 (1.00-1.68) 

2.94 lO.12-72.01) 
0.45 (0.14-1.44) 

2.73 (1.29-5.75) 
1.25 [0.80-1.93) 

NE 
NE 

NE 
NE 

258 (1.56-4.28) 
2.52 (0,49-12.91 ) 

1.23 (033-4.62) 
1.01 (0.06-16.121 

1.81 (0.62-5.30) 

1.22 (0.86-1.73) 

8.83 (0.48-163.4) 
0.75 (0.17-3.33) 

0.49 (0.09-2.66) 
0.45 (0.14-1.44) 

Uterme massage 
vs oxytocin 
(group 2 vs group 1) 

1.70 (1.11-2.611 
2.24 (1.54- 3.27) 

2.86 (0.12- 69.9) 
0.35 (0.11-1.10) 

2.17 (1.09-4.33) 
3.58 (1.87 -6.86) 

NE 
NE 

NE 
NE 

2.81 (1.65-4.75) 
l.65 (OAO-6.83) 

10.49 (058-189.0) 
0.99 (0.06-15.77; 

1.13 (0.45-2.87) 

1.22 (0.86-1.73) 

1.91 (0.35-1034) 
1.47 (0.25-8.72) 

4.77 (0.23-98.9) 
0.35 (0.11-1.10) 

Uterine massage­
oxytocin vs oxytocin 
(group 3 vs group 1 i 

0.83 (0.51-1.351 
1.57 (1.06-2.33: 

NE 
0.79 (0.33-1.881 

0.79 (0.32-1.93; 
3.071152-6.21) 

NE 
NE 

NE 
NE 

1.09 10.58-2.05, 
0.65 (0.11-3.88) 

8.75 (0.47-161.8) 

0.98 (0.06-15.57) 

0.63 (0.21-1.88) 

1.00 (0.69-1.45) 

0.19 (0.01-4.03) 
1.95 (0.36-10.57) 

H.75 (0.47-161.8) 
0.79 (0.33-1.88) 

d Data are expressed as number (percentage) unless otherwise indicated. Differences are expressed as risk ratio (RR) or mean difference (95% confidence interval). 

with wide confidence intervals and no statistically significant 
difference (risk ratio 052, 95% CI, 0.16-1.67l. There were no cases of 
retained placenta in either group. The mean blood loss was less in 
the uterine massage group at 30 minutes (MD -41.60; 95% CI, -75.16 
to -8.04 land 60 minutes after enrolment (MD -77.40; 95% CI-118.71 
to -36.09 mll. The need for additional uterotonics was reduced in the 
uterine massage group (RR 0.20; 95% CI, 0.08-050). The review 
concluded that uterine massage after delivery of the placenta is 
advised to prevent postpartum hemorrhage. However. because of the 
limitations of the 1 trial reviewed. trials with sufficient numbers to 
estimate the effects of sustained uterine massage with greater 
precision, both with and in the absence of uterotonics. are needed. 

After the recommendations ofthe systematic review. the present 
trial was conducted to evaluate the effectiveness of uterine massage 
when applied before delivery of the placenta. The present trial 
showed that uterine massage alone was associated with more blood 
loss within 30 minutes after delivery compared with treatment with 
oxytocin with or without massage. This finding is in agreement with 
studies that showed that oxytocin is highly effective for reducing 
blood loss after birth. and more effective, for example. than 
misoprostol [61. In the present study, the use of additional 
uterotonics was significantly higher in the group that received 
massage alone compared with the other 2 groups in Assiut. Adding 
massage to oxytocin had no significant influence on blood loss after 
delivery. These findings suggest that once oxytocin has been given 
there is little scope for further reduction in blood loss. 

The mean duration of the third stage oflabor was similar among the 
3 groups. Controlled cord traction was used as part of the management 

of the third stage of labor for all 3 groups; this procedure might have 
affected the duration of the third stage of laboL 

A possible limitation of the study was that uterine massage may 
have expelled blood clots more effectively from the uterine cavity. 
which led to a spuriously raised measurement of blood loss relative to 
the oxytocin alone group in South Africa. Because of the disparity in 
the results between the 2 centers, a meta-analysis to combine the 
results of the 2 centers was not done. Another limitation is that the 
trial did not compare massage versus no massage without the use of 
oxytocin, which would have been a useful comparison to see whether 
uterine massage has any effect on blood loss when oxytocin is not 
available. However, this approach would be difficult to be accepted or 
approved ethically in a hospital setting. 

In conclusion uterine massage is less effective than oxytocin for 
reducing blood loss after delivery. When oxytocin is used, there is no 
evidence of additional benefit from uterine massage. However. the 
effectiveness of uterine massage in the absence of oxytocin was not 
studied. 
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ABSTRACT 

Background 

Postpartum haemorrhage (PPH) (bleeding from the genital tract after childbirth) is a major cause of maternal mortality and disability, 
particularly in under-resourced areas. In these settings, poor nutrition, malaria and anaemia may aggravate the effects of PPH. In 
addition to the standard known strategies to prevent and treat PPH, there is a need fot simple, non-expensive techniques which can be 

applied in low-resourced settings to prevent or treat PPH. 

Objectives 

To determine the effectiveness of uterine massage after birth and befote or after delivery of the placenta, or both, to reduce postpartum 

blood loss and associated morbidity and mortality. 

Search strategy 

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (March 200S), the Cochrane Central Register of Controlled 

Trials (The Cochrane Library 2007, Issue 2) and PubMed (1966 to June 2007). 

Selection criteria 

All published, unpublished and ongoing randomised controlled trials comparing uterine massage alone or in addition to uterotonics 

before or after delivery of the placenta, or both, to non-massage. 

Data collection and analysis 

Both authors extracted the data independently using the agreed form. 

Main results 

One randomised controlled trial in which 200 women were randomised to receive uterine massage or no massage after active management 
of the third stage of labour. The numbers of women with blood loss more than 500 ml was small, with wide confidence intervals and 

no statistically significant difference (risk ratio (RR) 0.52. 95% confidence interval (Cl) 0.16 to 1.67). There were no cases of retained 

placenta in either group. The mean blood loss was less in the uterine massage group at 30 minutes (mean difference (MD) -41.60, 95% 

CI -75.16 to -S.04) and 60 minutes after enrolment (MD -77.40,95% CI -l1S.71 to -36.09 mI) . The need for additional uterotonics 
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was reduced in the uterine massage group (RR 0.20, 95% CI 0.08 to 0.50). Two blood transfusions were administered in the control 

group. 

Authors' conclusions 

The present review adds support to the 2004 joint statement of the International Confederation of Midwives and the International 

Federation of Gynaecologists and Obstetricians on the management of the third stage of labour, that uterine massage after delivery 
of the placenta is advised to prevent PPH. However, due to the limitations of the one trial reviewed, trials with sufficient numbers to 
estimate the effects of sustained uterine massage with great precision, both with and in the absence of uterotonics, are needed. 

PLAIN LANGUAGE SUMMARY 

Uterine massage for preventing postpartum haemorrhage 

Bleeding from the genital tract after childbirth (postpartum haemorrhage) is a major cause of maternal mortality and disability in 
under-resourced areas with poor access to health services. It is the leading cause of maternal mortality in Sub-Saharan Africa and Egypt 
and yet is largely preventable. In these settings, poor nutrition, malaria and anaemia add to the health risk. Heavy bleeding directly 

following childbirth or within 24 hours is most common. Possible causes are the uterus failing to contract after delivery (uterine atony), 
a retained placenta, inverted or ruptured uterus, and cervical, vaginal, or perineal lacerations. 

In well-resourced settings haemorrhage is reduced by routine active management of delivery of the placenta, the third stage of labour. 

Facilities for resuscitation, blood transfusion and surgical interventions are also available. The 2004 joint statement of the International 
Confederation of Midwives and the International Federation of Gynaecologists and Obstetricians recommends routine massage of 
the uterus after delivery of the placenta to promote contraction. This involves placing a hand on the woman's lower abdomen and 
stimulating the uterus by repetitive massaging or squeezing movements to stimulate uterine contraction. 

The present review included one controlled trial that randomly assigned 200 women to either uterine massage or no massage after 
active management of the third stage of labour, including the routine use of oxytocin. 

Uterine massage given every 10 minutes for 60 minutes after birth effectively reduced blood loss, and the need for additional uterotonics, 
by some 80%. The number of women losing more than 500 ml of blood also appeared to be halved. Two women in the control group 

and none in the uterine massage group needed blood transfusions. 

This one included study had a small sample size so the confidence intervals were wide. The chance of bias with respect to blood loss 

assessment was minimised by using objective direct measurement. 

Disadvantages to massage include the use of staff time and discomfort to the women. 

BACKGROUND 

Postpartum haemorrhage (PPH) (excessive bleeding from the gen­

ital tract after childbirth) is a major cause of maternal mortality and 

disability, particularly in under-resourced areas (Fawcus 1995). It 
is the leading cause of maternal mortality in Sub-Saharan Africa 
(Lazarus 2005). The South African National Committee for the 

Confidential Enquiries into Maternal Deaths analysed 3406 re­
ported maternal deaths for the years 2002 to 2004. Overall, 9.5% 

were due to PPH (NCCEMD 2006). In Egypt, in spite of the 
drop in maternal mortality ratio from 174/100000 live births in 

1992 to 1993 to 80/100000 live births in the year 2000 (MOH 

Uterine massage for preventing postpartum haemorrhage (Review) 

2000), PPH is still the leading cause and responsible for 34% of 
maternal deaths. 

Deaths from PPH remain most common in areas where access to 

health services is poorest. In these settings, poor nutrition, malaria 

and anaemia may aggravate the effects of PPH. In well-resourced 
settings with healthier populations and adequate health services, 
deaths from PPH are extremely rare, as effective methods are avail­

able to reduce and treat PPH. These include routine active man­

agement of the third stage of labour and facilities for resuscita-

2 
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tion, blood transfusion and surgical interventions. In the 2002 to 

2004 South African National Confidential Enquiry into Mater­

nal Deaths, 83% of the 313 deaths from PPH were found to be 

'clearly preventable' (NCCEMD 2006). For these reasons, strate­

gies to reduce deaths from PPH have been a focus of attempts to 

achieve the Millennium Development Goal of reducing maternal 

mortality by 75% by 2015. 

Primary PPH, heavy bleeding directly following childbirth or 

within 24 hours thereafter, is the most common type ofPPH and 

can be caused by uterine atony, retained placenta, inverted or rup­

tured uterus, and cervical, vaginal, or perineal lacerations. Uterine 

atony, when the uterus fails to contract after delivery, is the most 

important cause of primary PPH (WHO 2000). Methods leading 

to contraction of the uterus and correction of atony will reduce 

the amount of bleeding after delivery. 

Recommendations for the prevention of PPH such as the joint 

statement of the International Confederation of Midwives and 

the International Federation of Gynaecologists and 0 bstetricians 

(ICM/FIGO 2004) recommend routine massage of the uterus af­

ter delivery of the placenta. Uterine massage involves placing a 

hand on the woman's lower abdomen and stimulating the uterus by 

repetitive massaging or squeezing movements. Massage is thought 

to stimulate uterine contraction, possibly through stimulation of 

local prostaglandin release and thus to reduce haemorrhage. How­

ever, it is not done routinely after delivery in a systematic way. 

If shown to be effective, it would have important advantages as 

it is inexpensive and requires no access to medication or other 

specialised services, and could be used in any location in which 

women give birth. Disadvantages include the use of staff time, and 

discomfort caused to women. However, there is very little empir­

ical research to evaluate the effectiveness of this method. There 

is therefore a need to evaluate systematically the effectiveness of 

uterine massage for preventing PPH. 

OBJECTIVES 

To determine the effectiveness of uterine massage after birth and 

before or after delivery of the placenta, or both, to reduce post­

partum blood loss and associated morbidity and mortality. 

METHODS 

Criteria for considering studies for this review 

Types of studies 

Uterine massage for preventing postpartum haemorrhage (Review) 

All published, unpublished and ongoing randomised controlled 

trials com paring uterine massage alone or in addition to utero­

tonics before or after delivery of the placenta, or both, to non­

massage. Quasi-randomised trials (for example, those randomised 

by date of birth or hospital number) were to be excluded from 

the analysis. Studies reported only in abstract form were to be in­

cluded if sufficient information to evaluate the trial was available. 

If not, they would be included in the 'Studies awaiting classifica­

tion' category and be included in analyses when published as full 

reports. 

Types of participants 

Women who have given birth vaginally or by caesarean section. 

Types of interventions 

1. Uterine massage commencing after birth of the baby, or 

after delivery of the placenta. 

2. No intervention or a 'dummy' procedure to mask allocation. 

Types of outcome measures 

Primary outcomes 

1. Blood loss 500 ml or more after enrolmenr 

2. Placenta delivered more than 30 minutes after birth 

Secondary outcomes 

1. Blood loss 1000 ml or more after enrolment 

2. Mean blood loss after enrolment 

3. Mean time to placental delivery 

4. Use of additional uterotonics or other procedures for 
management of postpartum haemorrhage 

5. Haemoglobin level after 12 to 24 hours less than 8 g/100 
ml or blood transfusion 

6. Blood transfusion 

7. Maternal death or severe morbidity (organ failure, intensive 

care unit admission for more than 24 hours, major surgery) 
8. Women's experience 

9. Caregiver's experience 

10. Cost 

Only outcomes with available data appear in the analysis table. 

Outcome data that we did not prespeciry, but which are reported 

by the trial authors, were to be labelled as such in the analysis but 
not used for the conclusions. 
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Search methods for identification of studies 

Electronic searches 

We searched the Cochrane Pregnancy and Childbirth Group's Tri­

als Register by contacting the Trials Search Co-ordinator (March 

2008). 

The Cochrane Pregnancy and Childbirth Group's Trials Register 

is maintained by the Trials Search Co-ordinator and contains trials 

identified from: 

1. quarterly searches of the Cochrane Central Register of 

Controlled Trials (CENTRAL); 

2. weekly searches ofMEDLINE; 

3. handsearches of 30 journals and the ptoceedings of major 

conferences; 

4. weekly current awareness alerts for a further 44 journals 

plus monthly BioMed Central email alerts. 

Details of the search strategies for CENTRAL and MEDLINE, 

the list of hand searched journals and conference proceedings, and 

the list of journals reviewed via the current awareness service can 

be found in the 'Specialized Register' section within the edito­

rial information about the Cochrane Pregnancy and Childbirth 

Group Group. 
Trials identified through the searching activities described above 

are each assigned to a review topic (or topics). The Trials Search 

Co-ordinator searches the register for each review using the topic 

list rather than keywords. 
In addition, we searched CENTRAL (The Cochrane Library 2007, 
Issue 2), PubMed (1966 to June 2007) using the term 'uterine 

massage', and searched reference lists of key papers. 

We did not apply any language restrictions. 

Data collection and analysis 

Selection of studies 

We assessed for inclusion all potential studies identified as a result 

of the search strategy. We resolved any disagreement through dis­

cussion or, if required, consulted an outside person. 

Data extraction and management 

We designed a form to extract data. The review authors ex­

tracted the data using the agreed form. Discrepancies were resolved 

through discussion. The Review Manager software (RevMan 

2008) was used to double enter all the data. 

When information regarding any of the above was unclear, we 

attempted to contact authors of the original reports to provide 

further details. 

Uterine massage for preventing postpartum haemorrhage (Review) 

Assessment of methodological quality of included 
studies 

We assessed the validity of each study using the criteria outlined in 

the Cochrane Handbook for Systematic Reviews ofInterventions 

(Higgins 200S). Methods used for generation of the randomisation 

sequence were described for each trial. 

(I) Selection bias (randomisation and allocation 

concealment) 

We assigned a quality score for each trial, using the following 

criteria: 

(A) adequate concealment of allocation: such as telephone ran­

domisation, consecutively-numbered, sealed opaque envelopes; 

(B) unclear whether adequate concealment of allocation: such as 

list or table used, sealed envelopes, or study does not report any 

concealment approach; 

(C) inadequate concealment of allocation: such as open list of 

random-number tables, use of case record numbers, dates of birth 
or days of the week. 

We decided to exclude trials with inadequate allocation conceal­
ment (C). 

(2) Attrition bias (loss of participants, for example, 
withdrawals, dropouts, protocol deviations) 

We assessed completeness to follow up using the following criteria: 

(A) less than 5% loss of participants; 

(B) 5% to 9.9% loss of participants; 

(C) 10% to 19.9% loss of participants; 

(D) more than 20% loss of participants. 

We decided to exclude outcomes with 10% or more missing data. 

(3) Performance bias (blinding of participants, researchers 
and outcome assessment) 

We assessed blinding using the following criteria: 

1. blinding of participants (yes/no/unclear); 

2. blinding of caregiver (yes/no/unclear); 

3. blinding of outcome assessment (yes/no/unclear). 

Measures of treatment effect 

We carried out statistical analysis using the Review Manager soft­

ware (RevMan 2008). We used fixed-effect meta-analysis for com­

bining data in the absence of significant heterogeneity if trials were 

sufficiently similar. If heterogeneity was found, this was to be ex­

plored by sensitivity analysis followed by random-effects analysis 
if required. 

4 
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Dichotomous data 

For dichotomous data, we presented results as summary risk ratio 
with 95% confidence intervals. 

Continuous data 

For continuous data, we used the mean difference if outcomes were 
measured in the same way between trials. We used the standardised 
mean difference to combine trials that measure the same outcome, 
but used different methods. If there was evidence of skewness, this 

was to be reported. 

Unit of analysis issues 

Cluster-randomised trials 

We decided to include cluster-randomised trials in the analyses 

along with individually randomised trials. However, we did not 
identify any cluster-randomized trials but if we do in the future, 
we will use the methods in Appendix 1. 

Dealing with missing data 

We decided to analyse data on all participants with available data 
in the group to which they are allocated, regardless of whether 
or not they received the allocated intervention. If in the original 

reports participants are not analysed in the group to which they 
were randomised, and there was sufficient information in the trial 

report or the information could be obtained from the trial authors, 

we would attempt to restore them to the correct group. 

Assessment of heterogeneity 

We decided to apply tests of heterogeneity between trials, if ap­
propriate, using the J2 statistic. If we had identified high levels of 

heterogeneity among the trials (exceeding 50%), we would have 

explored it by prespecified subgroup analysis and performed sen­
sitivity analysis. A random-effects meta-analysis would be used as 
an overall summary if this was considered appropriate. 

Subgroup analyses 

We decided to conduct planned subgroup analyses classifying 
whole trials by interaction tests as described by Decks 2001. 

The plan was to carry out the following subgtoup analyses: 

1. women delivered vaginally or by caesarean section; 
2. comparisons with or without the use of routine oxytocics; 
3. uterine massage commenced before or after placental 

delivery. 

Uterine massage for preventing postpartum haemorrhage (Review) 

Sensitivity analyses 

Sensitivity analyses are planned to explore the effect of trial quality 
assessed by concealment of allocation by excluding studies with 
inadequate allocation of concealment (rated B) and to assess the 
possible effect of publication bias by a sensitivity analysis excluding 
trials not identified from prospective trial registers. 

RESULTS 

Description of studies 

See: Characteristics of included studies. 
The review included one small randomised trial conducted in a 

teaching hospital located in a developing country (Egypt). See table 
of 'Characteristics of included studies'. 

Risk of bias in included studies 

See table of 'Characteristics of included studies', particularly the 
'Methods'section. 

The allocation concealment was adequate and there was no loss to 

follow up. There was no blinding of participants and caregivers. 
Because outcome assessment was dependent on objective measure­
ment of blood loss and done by the nurses, not the researchers, 

the risk of bias is low. The methodological quality of this trial is 
moderate. 

Effects of interventions 

This review included one trial in which 200 women were randomly 
allocated to receive uterine massage or no massage after active 

management of the third stage of labour, including the routine 

use of oxytocin 10 units. The study was underpowered for precise 
assessment of the proportion of women with blood loss more than 
500 m!, with wide confidence intervals (risk ratio (RR) 0.52, 95% 

confidence interval (CI) 0.16 to 1.67). There were no cases of 

retained placenta in either group. The mean blood loss was less in 
the uterine massage group at 30 (mean difference (MD) -41.60, 

95% CI -75.16 to -8.04) and 60 minutes after enrolment (MD 

-77.40,95% CI -118.71 to -36.09 ml). The need for additional 
uterotonics was reduced in the uterine massage group by 80% (RR 

0.20, 95% CI 0.08 to 0.50). There were two blood transfusions 
in the control group and none in the uterine massage group (too 
few for statistical analysis). 
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DISCUSSION 

The present review included one small trial which showed that 
sustained uterine massage (every 10 minutes for 60 minutes after 
birth) as an adjunct to active management of the third stage of 

labour is effective in reducing mean blood loss and the need for 
additional uterotonics. Limitations of the study include the small 
sample size. thus the confidence intervals were wide. Because of 
the nature of the intervention. staff could not be blinded to the 
group allocation. The chance of bias with respect to blood loss 

assessment was minimised by using objective direct measurement. 
However. the use of other interventions could have been influ­

enced by knowledge of the group allocation. The study was un­
derpowered to address the primary outcomes of this review. blood 

loss greater than 500 ml after enrolment and placenta delivered 

more than 30 minutes after birth. 

It would be reasonable to expect that the effectiveness of uterine 
massage in the absence of uterotonics would. if anything. be more 

pronounced. but direct evidence was not found. 

AUTHORS' CONCLUSIONS 

Implications for practice 

The joint statement of IeM/FIGO 2004 on management of the 
third stage of labour. advises uterine massage after delivery of the 
placenta to prevent postpartum hemorrhage. The data from one 
small trial reviewed here are consistent with this advice. but the 

limitations should be recognised. 

Implications for research 

Due ro the limitations of the included trial. trials with sufficient 

numbers to estimate the effects of sustained uterine massage with 
greater precision. both with and in the absence of uterotonics. are 
needed. 
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CHARACTERISTICS OF STUDIES 

Characteristics of included studies [ordered by study IDJ 

Abdel-Aleem 2006 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risko/bias 

Randomised clinical trial. Allocation in computer-generated random sequence by numbered, sealed, 
opaque envelopes. 
Attrition bias: no. 
Blinding of participants: no. 
Blinding of caregiver: no. 
Blinding of outcome assessment: yes. 

200 women delivered vaginally. Women were entolled shortly after birth of the baby, by opening the 
sealed allocation envelope. 
Setting: labour ward in a University hospital, Assiut, Egypt 

Uterine massage after delivery of the placenta, every 10 minutes for 60 minutes (98 women). 
Control group: no intervention (102 women). 
All women received active management of the third stage of labour including oxytocin 10 units 

Blood loss> 500 ml after enrolment. 
Mean blood loss after enrolment (up to 30 and 60 minutes). 
Blood loss was measured objectively with a plastic drape placed under the woman's buttocks after birth 
of the baby 
Placenta delivered> 30 minutes after birth. 
Use of additional uterotonics. 
Blood transfusion. 

Item Authors' judgement Description 

Allocation concealment? Yes A-Adequate 

Uterine massage for preventing postpartum haemorrhage (Review) 8 
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DATA AND ANALYSES 

Comparison 1. Uterine massage after placental delivery versus no massage: vaginal birth 

No. of No. of 
Outcome or subgroup title studies participants Statistical method Effect size 

1 Blood loss 500 ml or more afrer 200 Risk Ratio (M-H, Fixed, 95% CI) 0.52 [0.16, 1.67] 
enrolment 

1.1 Romine merotonic used 200 Risk Ratio (M-H, Fixed, 95% CI) 0.52 [0.16, 1.67] 
1.2 No routine utero£Onic 0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable 

2 Placenra delivered more than 30 200 Risk Ratio (M-H, Fixed, 95% CI) Not estimable 
minmes after birrh 
2.1 Romine meroronic used 1 200 Risk Ratio (M-H, Fixed, 95% CI) Not estimable 
2.2 No romine utero£Onic 0 0 Risk Ratio (M-H, Fixed, 95% cn Not estimable 

3 Blood loss 1000 ml or more after 0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable 
enrolment 

4 Mean blood loss in 30 minutes Mean Difference (IV, Fixed, 95% CI) Subtotals only 
after enrolment 

4.1 Routine meroronics used 200 Mean Difference (IV, Fixed, 95% CI) -41.60 [-75.16, -
8.04] 

4.2 No routine uterotonics 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable 

5 Mean blood loss in 60 minutes 200 Mean Difference (IV, Fixed, 95% CI) -77.40 [-118.71, -
after delivery (ml) 36.09] 

5.1 Routine utero£Onics used 200 Mean Difference (IV, Fixed, 95% CI) -77.40 [-118.71, -
36.09] 

5.2 No routine uterotonics 0 0 Mean Difference (IV, Fixed, 95% CI) Not estimable 
6 Use of additional uteroronics 200 Risk Ratio (M-H, Fixed, 95% CI) 0.20 [0.08, 0.50] 

6. I Routine utcrotonics uscd 1 200 Risk Ratio (M-H, Fixed, 95% CI) 0.20 [0.08, 0.50] 
6.2 No routine uterotonics 0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable 

7 Haemoglobin level after 12 £0 0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable 
24 hours less than 8 gil 00 ml 

8 Blood transfusion 200 Risk Ratio (M-H, Fixed, 95% CI) Not estimable 
8.1 Routine merotonics used 200 Risk Ratio (M-H, Fixed, 95% CI) Not estimable 
8.2 No routine uterotonics 0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable 

9 Maternal death or severe 200 Risk Ratio (M-H, Fixed, 95% CI) Not estimable 
morbidity 
9.1 Routine urerotonics used 1 200 Risk Ratio (M-H, Fixed, 95% CI) Not estimable 
9.2 No routine utero£Onics 0 0 Risk Ratio (M-H, Fixed, 95% CI) Not estimable 

Uterine massage for preventing postpartum haemorrhage (Review) 9 
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Analysis 1.1. Comparison I Uterine massage after placental delivery versus no massage: vaginal birth, 
Outcome I Blood loss 500 ml or more after enrolment. 

Review: Uterine massage for preventing postpartum haemorrhage 

Companson: I Uterine massage after placental delivery versus no massage: vaginal birth 

Outcome: I Blood loss 500 ml or more after enrolment 

Study 01" subgroup Uterine massage Control Risk RatiO Weight Risk RatiO 

nlN nlN M-H,Fixed,9S% CI M-H,Fixed,9S% CI 

I Routine uterotonic used 

Abdel-Aleem 2006 4/98 8/102 • 100,0 % 0.52 [0,16,1.67 J 

Subtotal (95% el) 98 102 • 100.0 % 0.52 [ 0.16, 1.67] 
Total events: 4 (Uterine massage), 8 (Control) 

Heterogeneity: not applicable 

Test for overall effect: Z = 1.10 (P = 0,27) 

2 No routine uterotonic 

Subtotal (95% el) 0 0 0.0% 0.0 [ 0.0, 0.0 ] 
Total events: 0 (Uterine massage), 0 (Control) 

Heterogeneity: not applicable 

Test for overall effect: not applicable 

Total (95% el) 98 102 100.0 % 0.52 [0.16, 1.67] 
Total events: 4 (Uterine massage), 8 (Control) 

Heterogeneity: not applicable 

Test for ovel-all effect: Z = 1.10 (P = 0.27) 

0.1 0.2 05 10 

Favours massage Favours control 

Uterine massage for preventing postpartum haemorrhage (Review) 
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Analysis 1.2. Comparison I Uterine massage after placental delivery versus no massage: vaginal birth, 
Outcome 2 Placenta delivered more than 30 minutes after birth. 

Review: Uterine massage for preventing postpartum haemorrhage 

Comparison: I Utenne massage after placental delivery versus no massage: vaginal birth 

Outcome: 2 Placenta delivered more than 30 minutes after birth 

Study or subgroup Utenne massage 

nlN 

I Routine utenotonic used 

Abdel-Aleem 2006 

Subtotal (95% el) 
Total events: a (Uterine massage), a (Control) 

Hetenogeneity: not applicable 

Test for overall effect: Z = 0.0 (P < 0.0000 I) 

2 No routine uterotonic 

Subtotal (95% el) 
Total events: a (Uterine massage), a (Control) 

Heterogeneity not applicable 

Test for ovel'all effect: not applicable 

Total (95% el) 
Total events: a (Uterine massage), a (Control) 

Heterogeneity: not applicable 

Test for ovel'all effect: Z = 0.0 (P < 0.0000 I) 

0/98 

98 

o 

98 

Contnol 

nlN 

0/102 

102 

o 

102 

Uterine massage for preventing postpartum haemorrhage (Review) 

Risk Ratio 

M-H.Fixed,95% CI 

0.1 0.2 0.5 10 

Favours massage Favours control 
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Risk Ratio 

M-H.Fixed,95% CI 

0.0 [ 0.0. 0.0 1 

0.0 [ 0.0, 0.0 1 

0.0 [ 0.0, 0.0 1 

0.0 [ 0.0, 0.0 1 
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Analysis 1.4. Comparison I Uterine massage after placental delivery versus no massage: vaginal birth, 
Outcome 4 Mean blood loss in 30 minutes after enrolment. 

RevIew: Utenne massage for preventing postpartum haemorrhage 

Companson: I Utenne massage after placental delivery versus no massage: vaginal birth 

Outcome: 4 Mean blood loss In 30 minutes after enrolment 

Study 01- subgroup Uterine massage Control 

N Mean(SD) N Mean(SD) 

I Routine uterotonics used 

Abdel-Aleem 2006 98 I 68.8 (90.5) 102 210.4 (146.2) 

Subtotal (95% CI) 98 102 
Heterogeneity: not applicable 

Test for overall effect: Z = 2.43 (P = 0.015) 

2 No routine uterotonics 

Subtotal (95% CI) o o 
Heterogeneity: not applicable 

Test for overall effect: not applicable 

Test for subgroup differences: Not applicable 

Mean Difference 

IV.Fixed.9S% CI 

--
-100 -50 50 100 

Favours massage Favours control 

Uterine massage for preventing postpartum haemorrhage (Review) 
Copyright © 20 I 0 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd. 

Weight Mean Difference 

IV.Flxed.9S% CI 

100.0% -41.60 [-75.16. -8,04] 

100.0 % -41.60 [-75.16, -8.04) 

0.0% 0.0 [ 0.0, 0.0 ) 
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Analysis 1.5. Comparison I Uterine massage after placental delivery versus no massage: vaginal birth, 
Outcome 5 Mean blood 1055 in 60 minutes after delivery (ml). 

Review: Uterine massage for preventing postpartum haemorrhage 

Comparison: I Uterine massage aftel- placental dellvel-Y versus no massage: vaginal birth 

Outcome: 5 Mean blood loss In 60 minutes after delivery (ml) 

Study or subgroup Uterine massage 

N Mean(SD) 

I Routine uterotonics used 

Abdel-Aleem 2006 9B 204.3 (12104) 

Subtotal (95% el) 98 
Heterogeneity: not applicable 

Test for ovelall effect: Z ~ 3,67 (P ~ 0,00024) 

2 No routIne utemtonlCS 

Subtotal (95% el) 
Heterogeneity: not applicable 

Test for overall effect: not applicable 

o 

Control 

N Mean(SD) 

102 2BI.7 (173.1) 

102 

o 

Mean Difference Weight Mean Difference 

IV.Fixed,95% CI IV,Fixed,9S% CI 

• 100,0 % -77.40 [ -IIB.71. -36.09 1 

• 100.0 % -77.40 [ -118.71, -36.09] 

0.0% 0.0 [ 0.0, 0.0 ] 

Total (95% el) 98 102 • 100.0 % -77.40 [-118.71, -36.09] 
Heterogeneity: not applicable 

Test for overall effect: Z ~ 3.67 (P ~ 0.00024) 

Test for subgroup differences: Not applicable 

Uterine massage for preventing postpartum haemorrhage (Review) 

-1000 -500 

Favours massage 
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Analysis 1.6. Comparison I Uterine massage after placental delivery versus no massage: vaginal birth, 
Outcome 6 Use of additional uterotonics. 

Review: Utenne massage for preventing postpartum haemorrhage 

Companson: I Uterine massage after placental delivery versus no massage: vaginal birth 

Outcome: 6 Use of additional uterotOnlCS 

Study or subgroup Uterine massage 

nlN 

I Routine uterotonics used 

Abdel-Aleem 2006 5/98 

Subtotal (95% el) 
Total events: 5 (Uterine massage). 26 (Control) 

Heterogeneity: not applicable 

Test for overall effect: Z = 3.44 (P = 0.00058) 

2 No routine uterotonics 

Subtotal (95% el) 
Total events: 0 (Uterine massage). 0 (Control) 

Heterogeneity: not applicable 

Test for overall effect: not applicable 

Total (95% el) 
Total events: 5 (Uterine massage). 26 (Control) 

Heterogeneity: not applicable 

Test for ove,'all effect: Z = 3.44 (P = 0.00058) 

98 

o 

98 

Control 

nlN 

26/102 

102 

o 

102 

am 

Risk RatiO 

M-H.Fixed.95% CI 

-. --

--
0.1 10 100 

Favours massage Favours control 
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Weight Risk Ratio 

M-H.Flxed.95% CI 

100.0% 0.20 [0.08. 0.50 1 

100.0 % 0.20 [ 0.08, 0.50 I 

0.0% 0.0 [ 0.0, 0.0 I 

100.0 % 0.20 [ 0.08, 0.50 I 
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Analysis 1.8. Comparison I Uterine massage after placental delivery versus no massage: vaginal birth, 
Outcome 8 Blood transfusion. 

Review: Utenne massage for preventing postpartum haemorrhage 

Companson: I Uterine massage after placental delivery versus no massage: vaginal birth 

Outcome' 8 Blood transfusion 

Study or subgroup Utrenne massage 

nlN 

I Routine uterotonics used 

Abdel-Aleem 2006 

Subtotal (95% CI) 
Total events: 0 (Utrerine massage), 0 (Control) 

Heterogeneity: not applicable 

Test for overall effect: Z = 0.0 (P < 0.0000 I ) 

2 No routine uterotonics 

Subtotal (95% CI) 
Total events: 0 (Utrerine massage), 0 (Control) 

Heterogeneity: not applicable 

Test for overall effect: not applicable 

Total (95% CI) 
Total events: 0 (Utnerine massage), 0 (Control) 

Heterogeneity: not applicable 

Test for overall effect: Z = 0.0 (P < 0.0000 I) 

0/98 

98 

o 

98 

Control 

n/N 

0/102 

102 

o 

102 
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Risk Ratio 

M-H.Fixed,95% CI 
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Risk Ratio 

M-H.Flxed,95% CI 

0,0 [ 0,0, 0.0 J 

0.0 [ 0.0, 0.0 1 

0.0 [ 0.0, 0.0 1 

0.0 [ 0.0, 0.0 1 
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Analysis 1.9. Comparison I Uterine massage after placental delivery versus no massage: vaginal birth, 
Outcome 9 Maternal death or severe morbidity. 

Review: Uterine massage for preventing postpartum haemorrhage 

Comparison: I Uterine massage after placental delivery versus no massage: vaginal birth 

Outcome: 9 Matemal death or sevel"e morbidity 

Study 01" subgroup Uterine massage 

nlN 

I Routine uterotom(s used 

Abdel-Aleem 2006 

Subtotal (95% CI) 
Total events: 0 (Uterine massage), 0 (Control) 

Heterogeneity: not applicable 

Test for overall effect: Z = 0.0 (P < 0.0000 I ) 

2 No routine uterotonlCS 

Subtotal (95% CI) 
Total events: 0 (Uterine massage). 0 (Control) 

Heterogeneity: not applicable 

Test for overall effect: not applicable 

Total (95% CI) 
Total events: 0 (Uterine massage), 0 (Control) 

Heterogeneity: not applicable 

Test for ovel-.II effect: Z = 0.0 (P < 0,0000 I ) 

APPENDICES 

0/98 

98 

o 

98 

Control 

nlN 

0/102 

102 

o 

102 

Risk Ratio 

M-H,Fixed,95% CI 

0.1 0,2 0.5 10 

Favours massage Favours control 

Appendix I. Methods to be used for cluster-randomised controlled trials 

Risk Ratio 

M-H,Flxed,9S% CI 

0.0 [ 0,0, 0.0 1 

0.0 [ 0.0, 0.0 1 

0.0 [ 0.0, 0.0 1 

0.0 [ 0.0, 0.0 1 

Their sample sizes will be adjusted using the methods described in Gates 2005 using an estimate of the intracluster correlation co­

efficient (ICC) derived from the trial (if possible), or from another source. If ICCs from other sources are used, this will be reported 
and sensitivity analyses conducted to investigate the effect of variation in the ICC. If we identify both cluster-randomised trials and 

individually randomised trials, we plan to synthesise the relevant information. We will consider it reasonable to combine the results 
from both if there is little heterogeneity between the study designs and the interaction between the effect of intervention and the choice 

of randomisation unit is considered to be unlikely. 
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Analysis 1.9. Comparison I Uterine massage after placental delivery versus no massage: vaginal birth, 
Outcome 9 Maternal death or severe morbidity. 

Revtew: Uterine massage for preventing postpartum haemorrhage 

Comparison: I Utenne massage after placental delivery versus no massage: vaginal birth 

Outcome: 9 Matemal death or sevel"e morbidity 

Study or subgroup Uterine massage 

nlN 

I Routine uterotonics used 

Abdel-Aleem 2006 

Subtotal (95% el) 
Total events: a (Uterine massage), a (Control) 

Heterogeneity: not applicable 

Test for ovel-all effect: Z = 0.0 (P < 0.0000 I ) 

2 No routine uterotonlCS 

Subtotal (95% el) 
Total events: a (Uterine massage), a (Control) 

Heterogeneity: not applicable 

Test for overall effect: not applicable 

Total (95% el) 
Total events: a (Uterine massage), a (Control) 

Heterogeneity not applicable 

Test for ovel"all effect: Z = 0.0 (P < 0.0000 I) 

APPENDICES 

0/98 

98 
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98 

Control 
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01102 
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o 
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Risk Ratio 
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Appendix I. Methods to be used for cluster-randomised controlled trials 

Risk Ratio 

M-H,Flxed,95% CI 

0.0 [ 0.0, 0.0 1 

0.0 [ 0.0, 0.0 1 

0.0 [ 0.0, 0.0 1 

0.0 [ 0.0, 0.0 1 

Their sample sizes will be adjusted using the methods described in Gates 2005 using an estimate of the intraduster correlation co­
efficient (ICC) derived from the trial (if possible), or from another source. If ICCs from other sources are used, this will be reported 

and sensitivity analyses conducted to investigate the effect of variation in the ICC. If we identify both cluster-randomised trials and 
individually randomised trials, we plan to synthesise the relevant information. We will consider it reasonable to combine the results 
from both if there is little heterogeneity between the study designs and the interaction between the effect of intervention and the choice 

of randomisation unit is considered to be unlikely. 
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ABSTRACT 

Background 

Postpartum haemorrhage (PPH) is a common and occasionally life-threatening complication of labour. Several options for preventing 

PPH are available, but further advances in this field are important, especially the identification of safe, easy to use and cost-effective 
regimes. Tranexamic acid, which is an antifibrinolytic that is used widely to prevent and treat haemorrhage, merits evaluation to assess 
whether it meets these criteria. Evidence of effectiveness in preventing PPH might also be extrapolated to use for treatment ofPPH (as 
have other preventive measures). 

Objectives 

To determine, from the best available evidence, whether tranexamic acid is effective for preventing PPH. 

Search strategy 

We searched the Cochrane Pregnancy and Childbirth Group's Trials Register (15 Februaty 2011). 

Selection criteria 

All published, unpublished and ongoing randomised controlled trials (RCTs) evaluating the use of tranexamic acid alone or in addition 
to uterotonics in the third stage of labour or during caesarean section to prevent PPH. 

Data collection and analysis 

Two review authors independently assessed for inclusion all the potential studies identified as a result of the search strategy. We entered 
the data into Review Manager software and checked for accuracy. 

Main results 

We included two RCTs. One RCT of unclear quality (involving 273 women) compared tranexamic acid in two doses (0.5 g intravenously 
and 1 g intravenously) with aminomethylbenzoic acid (0.5 g intravenously) and with no treatment in women who had vaginal birth. 

We excluded the aminomethylbenzoic acid arm of this trial (92 women). A second RCT of 180 women who underwent caesarean 
section compared tranexamic acid (1 g intravenously given 10 minutes before incision) with placebo. 

Blood loss greater than 400 ml was less common in women who received tranexamic acid after vaginal birth or caesarean section in the 

dosage of 1 g or 0.5 g intravenously (risk ratio (RR) 0.51; 95% confidence interval (CI) 0.36 to 0.72; two studies, 453 women). Mean 
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blood loss was lower in the group of women who received intravenous tranexamic acid postpartum (mean difference (MD) -75.17 ml; 

95% CI -108.23 ml to -42.12 ml; two studies, 361 women). 

No serious side effects were reported in women who received tranexamic acid in the three included studies. 

Authors' conclusions 

Tranexamic acid decreases postpartum blood loss after vaginal birth and after caesarean section based on two RCTs of unclear quality 
which reported on only a few outcomes. Further investigations are needed to confirm efficacy and safety of this regimen for preventing 
PPH. These results also provide a basis for the investigation of tranexamic acid for the treatment of PPH. 

PLAIN LANGUAGE SUMMARY 

Tranexamic acid for preventing bleeding after delivery 

Tranexamic acid is used to decrease blood loss in surgery and health conditions associated with increased bleeding. This review found 

that tranexamic acid is also effective in reducing blood loss after a mother gives birth. One study of 400 women (273 women were 
included in the analysis for purpose of this review), compared use of tranexamic acid in two different doses (1 g and 0.5 g given 

intravenously) to no such treatment. Tranexamic acid was given two to three minutes after the vaginal delivery of the baby, which is 
when the mother is most at a risk of excessive bleeding related to the childbirth. In another study (involving 180 women), the use of 

tranexamic acid was compared with no treatment in women who were undergoing caesarean section. Tranexamic acid was given 10 
minutes before incision. The mean blood loss was lower in women who received tranexamic acid compared to women who did not. 

The higher dose of tranexamic acid tended to cause mild side effects such as nausea and vomiting for a very few of the women. Women 
who received a lower dose of tranexamic acid had no side effects. More research is needed. 

BACKGROUND 

Description of the condition 

Postpartum haemorrhage (PPH) remains a leading cause of ma­

ternal mortality, especially in developing countries (Runsmans 
2006). In confidential enquiries into maternal deaths in South 
Africa (2005 to 2007) (Conndential enquiries 2006), 383 mater­

nal deaths due to PPH were reported and the majority of these 
were considered to be preventable. Of these deaths, 67 (17.5%) 

were caused by uterine atony, where uterotonics were required to 

control the bleeding. Other cases of maternal death from PPH 
were due to uterine rupture (37 in women with previous caesarean 
sections and 43 in women without previous caesarean sections), 

retained placenta (88), inverted uterus (seven), and other genital 
tract trauma including caesarean section (141). The great majority 

were thus not due to uterine atony, and attempts to address the 

problem need to go beyond the use of uterotonic drugs. Because 
of the difficulty of randomised trials in women presenting with 

PPH, the use of tranexamic acid for preventing PPH in high-risk 

women could be regarded as a proxy for assessing its use for treat­

ing PPH. In particular, high-risk factors which may not be respon-

Tranexamlc acid for preventing postpartum haemorrhage (Review) 

sive to uterotonics, such as placenta praevia and lacerations from 
instrumental delivery, may respond to tranexamic acid. If tranex­
amic acid is found to be effective in the prevention ofPPH in such 

high-risk women, its use could be extrapolated to the treatment 
of PPH (as has been the case for most treatments for PPH, such 

as oxytocin and ergometrine). 

Description of the intervention 

Tranexamic acid could be used in addition to current prophylactic 
uterotonic drugs in the third stage of labour, given intravenously 
to reduce the blood loss. It is used in the dose of 10 mg/kg given 

intravenously immediately after delivery of the baby (A~tedt 1987) 

or in a woman undergoing caesarean section, prior to the skin 
incision. Tranexamic acid acts within two to three hours after oral 

administration and immediately after intravenous administration, 
and its half-life is two to 10 hours Ourema 2008). The oral route 
of administration is possible, but it is not ideal in the third stage 

of labour, when an immediate effect of the drug is required. The 
sublingual route may be an alternative, but has not to our knowl­
edge been investigated. 

2 
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How the intervention might work 

Tranexamic acid potentates the blood clotting system and is used 

to treat and prevent bleeding. The mechanism of action of tranex­
amic acid is related to its antifibrinolytic effect, which makes this 

drug potentially very effective in the third stage of labour. Dur­
ing placental delivery, rapid degradation of fibrinogen and fibrin 
occurs, as well as an increase in the activation of plasminogen ac­

tivators and fibrin degradation products due to activation of the 
fibrinolytic system. This activation can last up to six to 10 hours 
postpartum, which may cause more haemorrhage. The antifibri­
nolytic effect of tranexamic acid in the third stage oflabour could 
make it a safe and effective alternative or adjunct to other regimens 

currently used in the third stage oflabour for prevention ofPPH. 
Tranexamic acid could reduce blood loss associated with compli­

cations such as placenta praevia and lower genital tract trauma, 
as well as bleeding from the upper segment placental site. Use 
of tranexamic acid could potentially have prevented some PPH 
cases if it was given to women with the risk factors for PPH, as 

reported in the Cochrane review on treatment of PPH (Mousa 

2007). Therefore, it may be particularly useful in preventing cases 
of PPH due to factors other than uterine atony, where utero tonics 
will not be effective. 
Tranexamic acid is an effective agent for the reduction of blood 
loss, which has been widely used in various areas of medicine. It 
is an inhibitor of fibrinolysis that blocks the lysine-binding site of 

plasminogen to fibrin (Astcdt 1987; Longstaff 1994). It has been 
used to decrease blood loss for many years in cases of haemor­

rhage, and is reported to reduce intraoperative and postoperative 
blood loss (Boylan 1996; Karski 1995; Katsaros 1996; Reid 1997; 

Vacharaksa 2002). 
Tranexamic acid is associated with a significant reduction in objec­

tive measurements of heavy menstrual bleeding when compared 
to placebo or other medical therapies (NSAIDS, oral luteal phase 
progestagens and ethamsylate) according to a Cochrane review 

(Lethaby 2000). 
The side effects described with the use of tranexamic acid include 

gastrointestinal symptoms such as diarrhoea, nausea and vomiting 
that occur in about 10% of patients. Rare complications include 
hypotension, thrombosis, blurred vision, renal cortical necrosis 
and retinal artery obstruction (Astedt 1987). However, another 

study reported no side effects associated with tranexamic acid 
(Bekassy 1990). A Cochrane review on the use of antifibrinolytics 

for heavy menstrual bleeding reported no rise in side effects with 
tranexamic acid in comparison to placebo, NSAIDS, oral luteal 

phase progestagens or ethamsylate (Lethaby 2000). There are con­

cerns about the risk of thromboembolic events associated with the 
use of tranexamic acid; however, there are no data available from 
randomised controlled trials (RCTs) which record the frequency 

of thromboembolic events (Lethaby 2000). 
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Why it is important to do this review 

PPH remains an important cause of maternal morbidity and mor­
tality. It is important to establish safe, inexpensive and easily avail­
able methods of PPH prevention. Administration of tranexarnic 
acid intravenously in the third stage oflabour may be one of these 

methods. A particular advantage of tranexarnic acid is that its ef­
fect is not limited to upper segment placental site bleeding, thus its 
use does not rely on accurate diagnosis of the site of the bleeding. 
Current evidence on management of the third stage of labour ac­
cording to a Cochrane review favours active management involv­

ing administration of a prophylactic oxytocic before delivety of 
the placenta, and usually cord clamping and cutting. and con­
trolled traction of the umbilical cord, over passive management: 

allowing the placenta to deliver spontaneously or aiding by gravity 
or nipple stimulation (Prendivillc 2000). Oxytocin is beneficial 
for the prevention of PPH. There are insufficient data in favour 

of ergot alkaloids alone compared to either oxytocin alone, or to 
ergometrine-oxytocin according to another Cochrane review of 
management of the third stage of labour (Cotter 2001). 

Tranexamic acid is a cost-effective drug. A study on total hip 
arthroplasty reported saving blood transfusion and money (47 
Euro per patient) in cases where tranexamic acid was used pro­

phylactically prior to surgery Oohansson 2005). Using tranexamic 
acid before caesarean section may reduce the blood loss as well. 
Use of tranexamic acid for preventing PPH may contribute to 

reduction in blood product use, which is associated with multiple 
risks (transfusion reactions. transmission of blood-borne viruses). 
is expensive and may be not available when it is needed. In South 
Mrica, most of the maternal deaths due to PPH occur in level 

one hospitals which do not all have emergency access to formal 
blood transfusion services. Cost savings could also be gained from 

avoiding the use of expensive haematological agents such as Factor 
VIla, which is establishing its place in the treatment of massive 
PPH in modern obstetrics despite the extreme cost (Welsh 2(08). 

OBJECTIVES 

To determine, from the best available evidence. whether tranex­

amic acid is effective for preventing postpartum haemorrhage. 

METHODS 

Criteria for considering studies for this review 

Types of studies 
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We included all published, unpublished and ongoing RCTs com­

paring the use of tranexamic acid alone or in addition to utero­

tonics in the third stage of labour or prior or during caesarean 
section to prevent postpartum haemorrhage. We excluded quasi­
RCTs (for example, those randomised by date of birth or hospital 

number) from the analysis. 

Types of participants 

Women after vaginal or caesarean section birth. 

Types of interventions 

Trenaxamic acid used for the third stage of labout or at caesarean 
section to decrease blood loss compared with placebo or other 

agents such as utero tonics; comparisons of tranexamic acid dosages 

or routes of administration. 

Comparisons 

1. Tranexamic acid versus placebo/no treatment 

2. Tranexamic acid versus uterotonics 
3. Different dosages of tranexamic acid 
4. Different routes of administration of tranexamic acid 

Types of outcome measures 

Primary outcomes 

1. Blood loss 500 ml or more 

2. Blood loss 1000 ml or more 

Secondary outcomes 

3. Mean blood loss (ml) (during Caesarean section mean blood 

loss from placental delivery till two hours postpartum 
4. Use of additional medical interventions to control postpartum 

haemorrhage (PPH) 
5. Use of additional surgical interventions to control PPH 
6. Maternal haemoglobin concentration (Hb) less than 6 grams/ 

decilitre 24 hours to 48 hours postpartum 
7. Maternal death or severe maternal morbidity such as seizure, 

thromboembolic events, need for intensive care unit admission, 

hysterectomy, organ failure 
8. Mild side effects such as nausea, vomiting, headache, skin reac­

tions 
9. Thromboembolic events 

Tranexamic acid for preventing postpartum haemorrhage (Review) 

Search methods for identification of studies 

Electronic searches 

We searched the Cochrane Pregnancy and Childbirth Group's 
Trials Register by contacting the Trials Search Co-ordinator (I5 

February 2011). 
The Cochrane Pregnancy and Childbirth Group's Trials Register 
is maintained by the Trials Search Co-ordinator and contains trials 
identified from: 

1. quarterly searches of the Cochrane Central Register of 
Controlled Trials (CENTRAL); 

2. weekly searches ofMEDLINE; 
3. weekly searches of EMBASE; 

4. handsearches of 30 journals and the proceedings of major 
conferences; 

5. weekly current awareness alerts for a further 44 journals 

plus monthly BioMed Central email alerts. 
Details of the search strategies for CENTRAL, MEDLINE and 

EMBASE, the list of handsearched journals and conference pro­
ceedings, and the list of journals reviewed via the current aware­
ness service can be found in the 'Specialized Register' section 

within the editorial information about the Cochrane Pregnancy 
and Childbirth Group. 
Trials identified through the searching activities described above 

are each assigned to a review topic (or topics). The Trials Search 

Co-ordinator searches the register for each review using the topic 
list rather than keywords. 
We did not apply any language restrictions. 

Data collection and analysis 

Selection of studies 

Two review authors independently assessed for inclusion all the 
potential studies we identified as a result of the search strategy. We 
resolved any disagreement through discussion. 

Data extraction and management 

We designed a form to extract data. For eligible studies, both review 

authors extracted the data using the agreed form. We resolved 
discrepancies through discussion. We entered the data into Review 

Manager software (RevMan 2011) and checked it for accuracy. 
When information regarding any of the above was unclear, we 

attempted to contact the authors of the original reports to provide 
further details. 
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Assessment of risk of bias in included studies 

Both review authors independently assessed the validity of each 

study using the criteria outlined in the Cochrane Handbook for 

Systematic Reviews of Interventions (Higgins 2011). We resolved 

any disagreement by discussion. 

(I) Random sequence generation (checking for possible 
selection bias) 

We describe for each included study the method used to generate 
the allocation sequence in sufficient detail to allow an assessment 
of whether it should produce comparable groups. 

We assessed rhe method as: 

• low risk of bias (any truly random process, e.g. random 
number table; computer random number generator); 

• high risk of bias (any non-random process, e.g. odd or even 
date of birth; hospital or clinic record number); or 

• unclear risk of bias. 

(2) Allocation concealment (checking for possible selection 

bias) 

We describe for each included study the method used to conceal 
allocation to interventions prior to assignment and assess whether 
intervention allocation could have been foreseen in advance of, or 
during recruitment, or changed after assignment. 

We assessed rhe methods as: 
• low risk of bias (e.g. telephone or central randomisation; 

consecutively numbered sealed opaque envelopes); 
• high risk of bias (open random allocation; unsealed or non­

opaque envelopes, alternation; date of birth); 

• unclear risk of bias. 

(3) Blinding of participants, personnel and outcome 
assessors (checking for possible performance bias) 

We describe for each included study the methods used, if any, to 

blind study participants and personnel from knowledge of which 
intervention a participant received. We consider studies to be at 
low risk of bias if they were blinded, or if we judge that rhe lack of 

blinding would be unlikely to affect results. We assessed blinding 
separately for different outcomes or classes of outcomes. 

We assessed rhe methods as: 

• low, high or unclear risk of bias for participants; 

• low, high or unclear risk of bias for personnel; 
• low, high or unclear risk of bias for outcome assessors. 

(4) Incomplete outcome data (checking for possible attrition 
bias due to the amount, nature and handling of incomplete 

outcome data) 

Tranexamic acid for preventing postpartum haemorrhage (Review) 

We describe for each included study, and for each outcome or class 

of outcomes, the completeness of data including attrition and ex­
clusions from the analysis. We state whethet attrition and exclu­
sions were reported and the numbers included in the analysis at 

each stage (compared with the total randomised participants), rea­
sons for attrition or exclusion where reported, and whether miss­
ing data were balanced across groups or were related to outcomes. 
Where sufficient information is reported, or was supplied by the 
trial authors, we re-include missing data in the analyses which we 

undertook. 
We assessed methods as: 

• low risk of bias (e.g. no missing outcome data; missing 
outcome data balanced across groups); 

• high risk of bias (e.g. numbers or reasons for missing data 
imbalanced across groups; 'as treated' analysis done with 

substantial departure of intervention received from that assigned 
at randomisation); 

• unclear risk of bias. 

(5) Selective reporting (checking for reporting bias) 

We describe for each included study how we investigated the pos­
sibility of selective outcome reporting bias and what we found. 
We assessed rhe methods as: 

• low risk of bias (where it is clear that all of the study's pre­
specified outcomes and all expected outcomes of interest to the 
review have been reported); 

• high risk of bias (where not all the study's pre-specified 
outcomes have been reported; one or more reported primary 
outcomes were not pre-specified; outcomes of interest are 

reported incompletely and so cannot be used; study fails to 
include results of a key outcome that would have been expected 
to have been reported); 

• unclear risk of bias. 

(6) Other bias (checking for bias due to problems not 
covered by (I) to (5) above) 

We describe for each included study any important concerns we 

have about other possible soutces of bias. 

We assessed whether each study was free of other problems that 
could put it at risk of bias: 

• low risk of other bias; 
• high risk of other bias; 
• unclear whether rhere is risk of orher bias. 

(7) Overall risk of bias 

We made explicit judgements about wherher studies are at high 

risk of bias, according to rhe criteria given in rhe Handbook ( 

Higgins 2011). Wirh reference to (1) to (6) above, we assessed 
the likely magnitude and direction of the bias and whether we 

considered it likely to impact on the findings. We explored the 
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impact of the level of bias through undertaking sensitivity analyses 

- see Sensitivity analysis. 

Measures of treatment effect 

Dichotomous data 

For dichotomous data, we presented results as summaty risk ratio 

(RR) with 95% confidence intervals (CI). 

Continuous data 

For continuous data, we used the mean difference (MD) as the 

outcomes were measured in the same way in both trials. 

In future updates of this review, when more studies become avail­

able, we will use the standardised mean difference to combine tri­

als that measure the same outcome, but use different methods. 

Unit of analysis issues 

Cluster-randomised trials 

If, in future updates of this review, we identifY cluster-randomised 

rrials for inclusion, we will include them in the analyses along with 

individually randomised trials. We will adjust their sample sizes 

using the methods described in the Handbook using an estimate 

of the intracluster correlation co-efficient (ICC) derived from the 

trial (if possible), from a similar rrial or from a study of a similar 

population. If we use I CCs from other sources, we will report this 

and conduct sensitivity analyses to investigate the effect of varia­

tion in the ICC. If we identifY both cluster-randomised trials and 

individually-randomised trials, we plan to synthesise the relevant 

information. We will consider it reasonable to combine the re­

sults from both if there is little heterogeneity between the study 

designs and the interaction between the effect of intervention and 

the choice of randomisation unit is considered to be unlikely. 

We will also acknowledge heterogeneity in the randomisation unit 

and perform a subgroup analysis to investigate the effects of the 

randomisation unit. 

Crossover trials 

Crossover trials are irrelevant for this intervention, and, therefore 

we have not included them. 

Multi-armed trials 

When analysing multi-armed trials, we have combined all relevant 

experimental intervention groups of the study into a single group 

and all relevant control intervention groups into a single control 
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group. If the authors considered one of the arms irrelevant, we 

excluded it from analysis. 

Dealing with missing data 

For included studies, we have noted levels of attrition. We planned 

to explore the impact of including studies with high levels of miss­

ing data in the overall assessment of rreatment effect by using sen­
sitivity analysis. 

For all outcomes, we have carried out analyses, as far as possible, 

on an intention-to-treat basis, i.e. we have attempted to include 

all participants randomised to each group in the analyses, and to 

analyse all participants in the group to which they were allocated, 

regardless of whether or not they received the allocated interven­

tion. The denominator for each outcome in each trial was the 

number randomised minus any participants whose outcomes are 

known to be missing. 

Assessment of heterogeneity 

We planned to use the P statistic to measure heterogeneity among 

the trials in each analysis (with greater than 50% indicative of 

substantial heterogeneity). In future updates of this review, as more 

data become available we will assess statistical heterogeneity in 

each meta-analysis using the T2, P and Chi2 statistics. We will 

regard heterogeneity as substantial if P is greater than 30% and 

either T2 is greater than zero, or there is a low P value (less than 

0.10) in the Chi2 test for heterogeneity. 

Assessment of reporting biases 

In future updates of this review, if there are 10 or more studies 

in the meta-analysis, we will investigate reporting biases (such as 

publication bias) using funnel plots. We will assess funnel plot 

asymmetty visually, and use formal tests for funnel plot asymmetty. 

For continuous outcomes we will use the test proposed by Egger 

1997, and for dichotomous outcomes we will use the test proposed 

by Harbord 2006. If we detect asymmetty in any of these tests 

or by a visual assessment, we will perform exploratory analyses to 

investigate it. 

Data synthesis 

We carried out statistical analysis using the Review Manager soft­

ware (RevMan 2011). We used fixed-dTect meta-analysis for com­

bining data where it is reasonable to assume that studies are esti­

mating the same underlying treatment effect, i.e. where trials are 

examining the same intervention, and we judged the trials' popu­

lations and methods sufficiently similar. In future updates of this 

review, if there is clinical heterogeneity sufficient to expect that 

the underlying treatment effects differ between trials, or if we de­

tect substantial statistical heterogeneity, we will use random-effects 

meta-analysis to produce an overall summaty if we consider an 
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average treatment effect across trials clinically meaningful. We will 

treat the random-effects summary as the average range of possible 

treatment effects and we will discuss the clinical implications of 

treatment effects differing between trials. If the average treatment 

effect is not clinically meaningful we will not combine trials. 

If we use random-effects analyses in future updates of this review, 

we will present the results as the average treatment effect with its 

95% CI, and the estimates of T2 and P. 

Subgroup analysis and investigation of heterogeneity 

In future updates if we identify substantial heterogeneity, we will 

investigate it using subgroup analyses and sensitivity analyses. We 

will consider whether an overall summary is meaningful, and if it 

is, use random-effects analysis to produce it. 

We plan to carry out the following subgroup analyses: 

We will compare the outcomes such as mean blood loss greater 
than 1000 ml and thromboembolic events in subgroups of women 

delivered vaginally and by caesarean section. We will also com­

pare the above-mentioned outcomes between subgroups with and 

without routine oxytocics. 
For fixed-effect inverse variance meta-analyses we will assess dif­

ferences between subgroups by interaction tests. For random-ef­

fects and fixed-effect meta-analyses using methods other than in­

verse variance, we will assess differences between subgroups by in­

spection of the subgroups' confidence intervals; non-overlapping 

confidence intervals indicate a statistically significant difference in 

treatment effect between the subgroups. 

Sensitivity analysis 

In future updates we will perform sensitivity analyses for aspects 

of the review that might affect the results, for example where there 

is a risk of bias associated with the quality of some of the included 

trials; or to explore the effects of fixed-effect or random-effects 

analyses for outcomes with statistical heterogeneity; and to explore 

the effects of any assumptions made, such as the value of the ICC 

used for cluster-randomised trials. 

We will perform sensitivity analysis for the primary outcomes 

(mean blood loss greater than 500 ml and greater than 1000 ml). 

RESULTS 

Description of studies 

See: Characteristics of included studies; Characteristics of excluded 

studies. 
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Results of the search 

An updated search in February 2011 found three new reports. 

We have excluded all three studies (Gobbur 2011; Gohel 2007; 

Sekhavat 2009). This updated review now comprises two in­

cluded studies and three excluded studies. For further details see 

Characteristics of included studies and Characteristics of excluded 

studies. 

Included studies 

We found one RCT (Yang 20(1) investigating the efficacy 

of tranexamic acid for preventing postpartum haemorrhage in 

women who had vaginal birth. This study included 400 women 

with term singleton pregnancy, vertex presentation, spontaneous 

delivery who received 10 units of oxytocin immediately following 

delivery of their babies' shoulders. The women were allocated to 

four groups: group one received tranexamic acid 1 g intravenously; 

group two received 0.5 g tranexamic acid intravenously; group 

three received aminomethylbenzoic acid 0.5 g intravenously; and 

group four did not receive any treatment. The randomisation was 

not described in the study, which was not blinded. For more in­

formation see Characteristics of included studies. As the results of 

group three were not included in this review, the effective sample 

size for this review was 273 women. 

We identified an RCT (Gai 2004) investigating the efficacy of 

tranexamic acid in reducing blood loss during caesarean section. 

This study included 180 primigravid women with term singleton 

pregnancy without severe medical or surgical complication, his­

tory of thromboembolic disorders, abnormal placenra, pregnancy 

complications (pre-eclampsia, macrosomia, polyhydramnios), or 

myoma. Women in the intervention group received 1 g of tranex­

amic acid by slow intravenous infusion 10 minutes prior to cae­

sarean section incision. The randomisation was done using a ran­

domised consecutive numbered chart. The study was not blinded. 

Women in this trial received routine utero tonics (10 units of oxy­

tocin intravenously and 20 units of oxytocin into the uterine wall) 

after delivery of the baby. 

Excluded studies 

We excluded three trials (Gobbur 2011; Gohel 2007; Sekhavat 

20(9). 

The first trial (Gohel 2007) on the use of tranexamic acid prior 

to Caesarean Section incision was quasi-randomised (the rule of 

odds and even was used for randomisation). 

The second trial by Gobbur and co-authors (Gobbur 2011) was 

only published in abstract form. Neither randomisation, nor allo­

cation concealment were described. 

The third trial by Sekhavat and co-authors (Sekhavat 2009) was 

quasi-randomised (randomisation was done by the rule of odds 

and even) and did not supply any information on allocation con­

cealment. The outcomes reported were not consistent with our 
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review. The blood loss reported in this trial was reported only after 

cesarean section. The authors have reported the mean haemoglo­
bin concentration after cesarean section. though in this review we 

decided to report the number of cases with haemoglobin concen­
tration less than six milligrams per decilitre 24 hours after cesarean 

section. 

Risk of bias in included studies 

The studies were not blinded. Allocation concealment was not 
described. Thus. there is a considerable risk of bias in both included 

studies. 

Effects of interventions 

We have included one study (Yang 20()!) of 273 women com­
paring tranexamic acid in rwo doses (0.5 g intravenously and 1 g 

intravenously) with no treatment given to women having vaginal 
birth; one study (Gai 2004) of 180 women comparing tranexarnic 

acid (1 g intravenously) given 10 minutes prior to caesarean sec­

tion. 

Primary outcomes 

As blood loss greater than 500 ml was not reported in included 
studies. we have taken the other authors' outcome of blood loss 

greater than 400 ml (Gai 2004; Yang 2001) as a proxy for the 

primary outcome. 
Blood loss greater than 400 ml was less common in women who 
received tranexamic acid after vaginal birth or caesarean section in 

the dosage ofl g or 0.5 g intravenously (risk ratio (RR) 0.51; 95% 
confidence interval (CI) 0.36 to 0.72; rwo studies. 453 women). 

See Analysis 1.1. 
Women who received tranexamic acid rwo to three minutes post­

partum after vaginal birth in the dosage of 1 g or 0.5 g intra­

venously had less incidence of blood loss greater than 400 ml (RR 
0.38; 95% CI 0.22 to 0.68; one study. 273 women). A similar 

effect was also observed in women who were undergoing caesarean 
section. Fewer women had blood loss greater than 400 ml after 

receiving 1 g of tranexarnic acid 10 minutes before caesarean sec­
tion in comparison to women who did not receive tranexamic acid 
(RR 0.61; 95% CI 0.39 to 0.96; one study. 180 women). 

Secondary outcomes 

Mean blood loss was lower in the group of women who received 
intravenous tranexarnic acid postpartum (mean difference (MD) 

-75.17 ml; 95% CI -108.23 to -42.12; rwo studies. 361 women). 

This effect was observed after vaginal birth (MD 71.50; 95% 
CI -115.17 ml to -27.83 ml; one study. 181 women) and after 
caesarean section (MD - 80.10; 95% CI -130.68 ml to - 29.52 
ml; one study 180 women). See analysis Analysis 1.2. 

Tranexamic acid for preventing postpartum haemorrhage (Review) 

Mild side effects such as nausea and vomiting were reported in 

women who received 1 g of tranexamic acid intravenously. but 
no such effects were reported for women who did not receive 

any treatment (RR 4.63; 95% CI 0.23 to 95.14; one study. 181 
women; not statistically significant) Analysis 1.3. 
When comparing different dosages (0.5 gversus 1 g) of intravenous 
tranexamic acid. there were no statistically significant differences 
in blood loss greater than 400 ml (RR 2.04; 95% CI 0.80 to 5.21; 
one study) Analysis 2.1. or mean blood loss (MD -0.40 ml; 95% 
CI -41.06 ml to 40.26 ml) Analysis 2.2. 
No other outcomes defined in our protocol were reported in in­
cl uded studies. 

DISCUSSION 

Tranexamic acid is used widely to prevent haemorrhage. However. 
we found only five studies investigating the efficacy of tranexamic 
acid for preventing of postpartum haemorrhage (PPH). 

Our review has found a reduction in postpartum blood loss with 
the use of tranexamic acid after spontaneous delivery (Yang 2001). 
This included study is limited to 273 women and looked at the use 
of tranexarnic acid in women having vaginal birth. One arm of this 
study (92 women) was not included in the analysis as we consid­
ered it irrelevant. This group of women was given aminomethyl­

benzoic acid. which was considered a placebo by the trial authors. 

though there was also a group that has not received any interven­
tion. We have included the latter group. The study was unblinded. 
with unclear allocation concealment and sequence generation. An­
other limitation of this study is exclusion of five cases of macroso­

mia (fetal weight greater than 4000 g) after randomisation. which 
could have introduced bias. This study was limited to singleton 

pregnancies and spontaneous delivery. and it reported on very few 
of the outcomes. 

Another study investigated the use of tranexamic acid in women 
having caesarean section. It was an unblinded study limited to 

180 women (Gai 2004). Women received routine uterotonics. 
which included 10 units of oxytocin intravenously and 20 units 
of oxytocin into the uterine wall in this trial. 

Only blood loss greater than 400 mi. which differed to the primary 

outcome selected for this review (greater then 500 ml). as well as 
mild side effects were reported in Gai 2004 and Yang 2001 trials. 
The reasons behind a choice of an outcome such as blood loss 

greater than 400 ml are not clear from these papers. The possibility 
exists that this end-point may have been chosen retrospectively. 
Both trials reported on mean blood loss. 

All women in all studies received routine uterotonics. No compar­

ison berween tranexamic acid and uterotonics was provided. nor 
was the effect of tranexarnic acid in the absence of utero tonics. 
which may potentially be greater. assessed. 
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We were unable to address concerns regarding thromboembolic 

episodes with the use of tranexamic acid in the postpartum period, 

as no data are available on this major outcome. 

To identify the efficacy and safety, as well as rare and more severe 

side effects that may be associated with the use of this regimen, a 

larger study is necessary. 

Summary of main results 

Subject to methodological shortcomings, tranexamic acid given 

in the dose of 0.5 to 1 g intravenously was effective in reducing 

postpartum haemorrhage after vaginal birth and caesarean section 

with minimal side effects. 

AUTHORS' CONCLUSIONS 

Implications for practice 

The limited evidence presented in this review suggests that tranex­

amic acid may be an effective drug for reducing postpartum haem­

orrhage (PPH). Confirmation of these findings would be prefer­

able before tranexamic acid could be recommended for prophy­

lactic use in women at high risk of PPH, or women for whom 

blood loss needs to be minimised, such as women with anaemia 

or those who are haemodynamically unstable. 

Treatment of PPH is beyond the scope of this review, but in the 

absence of treatment trials, the results of this review, together with 

the extensive evidence of safety and effectiveness from the surgical 

disciplines, may contribute to clinical decisions to use tranexamic 

acid for the treatment of PPH unresponsive to conventional treat­

ment, particularly when haemorrhage is suspected to be due to 

genital tract trauma. 

Implications for research 

Because of the risk of bias in two studies reviewed, an adequately 

sized, placebo-controlled trail is needed to confirm the positive 

findings of this review. Further research is needed to examine rare 

side effects that may be associated with the use of tranexamic 

acid. Studies assessing tranexamic acid for preventing PPH are 

also important to allow extrapolation to the role of tranexamic 

acid in the management of PPH (as has happened with the use of 

utero tonics such as oxytocin and ergometrine for the treatment of 

PPH). 

ACKNOWLEDGEMENTS 

Cochrane Pregnancy and Childbirth Group team for technical 

support. 

REFERENCES 

References to studies iucluded in this review 

Gai 2004 {published datil only} 

Gai MY, Wu LF, Su QF, Tatsumoto K. Clinical observation 
of blood loss reduced by tranexarnic acid during and 

after caesarian section: a multi-center, randomized trial. 

European journal of Obstetrics & Gynecology and Reproductive 
Biology 2004;112:154-7. 

Yang 2001 {published and unpublished datil} 

Yang H, Zheng S, Shi C. [Clinical study on the efficacy 

of tranexamic acid in reducing postpartum blood lose: a 
randomized comparative, multicenter trial] [Chinese]. 

Chung-Hua Fu Chan Ko Tsa Chih [Chinese journal of 
Obstetrics and GynaecologyJ 2001 ;36(1 0): 590-2. 

References to studies excluded from this review 

Gobbur 2011 {published datil only} 

Gobbur VR, Reddy SV, Bijapur UJ. Efficacy of tranexamic 
acid in reducing blood loss during lower segment caesarean 

section. 54th All India Congress of Obstetrics and 

Gynaecology; 2011 January 5-9: Hyderabad, Andhra 

Pradesh, India. 2011:92. 

Tranexamic acid for preventing postpartum haemorrhage (Review) 

Gohel 2007 {published datil only} 

Gohel M, Patel P, Gupta A, Desai P. Efficacy of tranexamic 
acid in decreasing blood loss during and after cesarean 

section: a randomized case controlled prospective study. 
journal of Obstetrics and Gynaecology of India 2007;57(3): 

228-30. 

Sekhavat 2009 {published datil only} 

Sekhavat L, Tabatabaii A, Dalili M, Farajkhoda T, Tafti 

AD. Efficacy of tranexamic acid in reducing blood loss 
after cesarean section. journal of Maternal-Fetal & Neonatal 
Medicine 2009:22(1):72-5. 

Additional references 

Astedt 1987 
Astedt B. Clinical pharmacology of tranexarnic acid. 

Scandinavian journal of Gastroenterology 1987; 137:22-5. 

Bekassy 1990 

Bekassy Z, Astedt B. Treatment with the fibrinolytic 
inhibitor tranexamic acid-risk for thrombosis? Acta 

Obsutricia et Gynecologica Scandinavica 1990;69(4):353-4. 

Copyright © 20 II The Cochrane Collaboration. Published by John Wiley & Sons, Ltd. 
9 



Boylan 1996 
Boylan JF, Klinck JR, Sandler AN, Arellano R, Greig PO, 

Nierenberg H, et al.Tranexamic acid reduces blood loss, 

transfusion requirements, and coagulation faeror use in 

primary orthotopic liver transplantation. Anesthesiology 
1996;85(5): I 043-8. 

Confidential enquiries 2006 
Pattinson RC. Saving mothers. Third Rrport on Confidential 
Enquiries into Maternal Deaths in South Africa 2002-2004. 
Pretoria, South Mrica: Department of Health, 2006. 

Cotter 2001 
Cotter AM, Ness A, Tolosa JE. Prophylactic oxytocin for the 

third stage oflabour. Cochrane Database of Systematic Rrviews 
. 2001, Issue 4. [001: 10.1002114651858.CDOOI808] 

Egger 1997 
Egger M, Davey Smith G, Schneider M, Minder C. Bias 

in meta-analysis detected by a simple, graphical test. BMJ 
1997;315(7109):629-34. 

Harbord 2006 
Harbord RM, Egger M, Sterne JA. A modified test for 

small-study effects in meta-analyses of controlled trials 

with binary endpoints. Statistics in Medicine 2006;25(20): 

3443-57. 

Higgins 20ll 
Higgins JPT, Green S, editors. Cochrane Handbook for 

Systematic Reviews ofinterventions Version 5.1.0 [updated 

March 20 II]. The Cochrane Collaboration, 20 II. 

Available from www.cochrane-handbookorg. 

Johansson 2005 
Johansson T, Pettetsson L, Lisander B. Tranexamic acid 

in total hip arthroplasry saves blood and money. Acta 
Orthopaedica 2005;76(3):314-9. 

Jurema2008 
Jurema M, Zacur HA. Menorrhagia. http:// 

www.uptodate.com/patients/content/topic.do?ropicKey= 

wom_issu/4769&title=Menstrual+cycle. 16.3. Uptodate, 

(accessed 2008). 

Karski 1995 
Karski JM, Teasdale SJ, Norman P, Catroll J, Van Kessel K, 

Wong P, et al.Prevention of bleeding after cardiopulmonary 

bypass with high-dose tranexamic acid. Double-blind, 

randomized clinical trial. Journal of Thoracic and 
Cardiovascular Surgery 1995;1l0(3):835-42. 

Katsaros 1996 
Katsaros 0, Petticevic M, Snow NJ, Woodhall DO, Van 

Bergen R. Tranexamic acid reduces postbypass blood use: 

Tranexamic acid for preventing postpartum haemorrhage (Review) 

a double-blinded, prospective, randomized study of 21 0 

patients. Annals of Thoracic Surgery 1996;61(4): 1131-5. 

Lethaby 2000 
Lethaby A, Farquhar C, Cooke r. Antifibrinolytics for heavy 

menstrual bleeding. Cochrane Databas. of Systematic Rrviews 
2000, Issue 4. [001: 1O.1002114651858.CD000249] 

Longstaff 1994 
Longstaff C. Studies on the mechanisms of action of 

aprotinin and tranexamic acid as plasmin inhibitors and 

antifibrinolytic agents. Blood Coagulation & Fibrinolysis 
1994;5(4):537-42. 

Mousa2007 
MOLL<a HA, Alfirevic Z. Treatment for primary postpartum 

haemorrhage. Cochrane Database of Systematic Reviews 2007, 

Issue I. [001: 10.1002/14651858.CD003249.pub2] 

Prendiville 2000 

Prendiville WJP, Elbourne 0, McDonald SJ, Active 

versus expectant management in the third stage of labour. 

Cochrane Database of Systematic Reviews 2000, Issue 3. 

[001: 1O.1002/14651858.CD000007] 

Reid 1997 
Reid RW, Zimmerman AA, Laussen PC, Mayer JE, Godin 

JB, Burrows FA. The efficacy of tranexamic acid versus 

placebo in decreasing blood loss in pediatric patients 

undergoing repeat cardiac surgery. Anmhesia & Analgrsia 
1997;84(5):990-6. 

RevMan20ll 
The Nordic Cochrane Centre, The Cochrane Collaboration. 

Review Manager (RevMan). 5.1. Copenhagen: The Nordic 

Cochrane Centre, The Cochrane Collaboration, 2011. 

Ronsmans 2006 

Ronsmans C, Graham WJ. Maternal mortality: who, when, 

where, and why. Lancet 2006;368(9542):1189-200. 

Vacharalcsa 2002 

Vacharaksa K, Prakanrattana U, Suksompong 5, 

Chumpathong S. Tranexamic acid as a means of reducing 

the need for blood and blood component therapy in 

children undergoing open heart surgery for congenital 

cyanotic heart disease. Journal of the Medical Association of 
Thailand 2002;85(SuppI3):904-9. 

Welsh 2008 

Welsh A, McLintock C, Gatt S, Somerset 0, Popham P, 
Ogle R. Guidelines for the use of recombinant activated 

factor VII in massive obstetric haemorrhage. Australian and 
New Zealand Journal of Obstetrics and Gynaecology 2008;48 

(1):12-6 . 

• Indicates the major publication for the study 

Copyright © 10 II The Cochrane Collaboration. Published by John Wiley & Sons, Ltd. 
10 



Boylan 1996 

Boylan JF. Klinck JR. Sandler AN. Arellano R. Greig PD. 

Nierenberg H. et al.Tranexamic acid reduces blood loss. 

transfusion requirements. and coagulation factor use in 

primary orthotopic liver transplantation. Anesthesiology 
1996;85(5): 1043--S. 

Confidential enquiries 2006 

Pattinson RC. Saving mothm. Third &port on Confidential 
Enquiries into Maternal Deaths in South Africa 2002-2004. 
Pretoria. South Africa: Department of Health. 2006. 

Cotter 2001 

Cotter AM. Ness A. Tolosa JE. Prophylactic oxytocin for the 

third stage oflabour. Cochrane Database of Systematic &views 
. 2001. Issue 4. [001: 1O.1002/14651858.CDOOI808) 

Egger 1997 

Egger M. Davey Smith G. Schneider M. Minder C. Bias 

in meta-analysis detected by a simple. graphical test. BMJ 
1997;315(7109):629-34. 

Harbord 2006 

Harbord RM. Egger M, Sterne JA. A modified test for 

small-study effects in meta-analyses of controlled trials 

with binary endpoints. Statistics in Medicine 2006;25(20): 

3443-57. 

Higgins 2011 

Higgins JPT, Green S, editors. Cochrane Handbook for 

Systematic Reviews of Interventions Version 5.1.0 [updated 

March 20 II). The Cochrane Collaboration, 20 II. 

Available from www.cochrane-handbook.org. 

Johansson 2005 
Johansson T, Pettersson L. Lisander B. Tranexamic acid 

in total hip arthroplasty saves blood and money. Acta 
Orthopaedica 2005;76(3):314-9. 

Jurema2008 

Jurema M, Zacur HA. Menorrhagia. http:// 

www.uptodate.com/patients/content/topic.do?topicKey= 

wom_issu/4769&tide=Menstrual+cycle. 16.3. Uptodate. 

(accessed 2008). 

Karski 1995 
Karski JM, Teasdale SJ, Norman P, Carroll J, VanKessel K, 

Wong P, et al.Prevention of bleeding after cardiopulmonary 

bypass with high-dose tranexamic acid. Double-blind. 

randomized clinical trial. Journal of Thoracic and 
Cardiovascular Surgery 1995;110(3):835-42. 

Katsaros 1996 
Katsaros 0, Perricevic M, Snow NJ, Woodhall DO. Van 

Betgen R. Tranexamic acid reduces postbypass blood use: 

Tranexamic acid for preventing postpartum haemorrhage (ReView) 

a double-blinded. prospective, randomized study of 210 

patients. Annals of Thoracic Surgery 1996;61(4):1131-5. 

Lethaby 2000 

Lethaby A. Farquhar C, Cooke I. Antifibrinolytics for heavy 

menstrual bleeding. Cochrane Databas< of Systematic &views 
2000. Issue 4. [001: 1O.1002/14651858.CD000249) 

Longstaff 1994 

Longstaff C. Studies on the mechanisms of action of 

aprotinin and tranexamic acid as plasmin inhibitors and 

antifibrinolytic agents. Blood Coagulation & Fibrinolysis 
1994;5(4):537-42. 

Mousa2007 

Mousa HA, Alfirevic Z. Treatment for primary postpartum 

haemorrhage. Cochrane Database of Systematic &views 2007, 

Issue 1. [001: 10.1002/14651858.CD003249.pub2) 

Prendiville 2000 

Prendiville WJP, Elbourne 0, McDonald SJ. Active 

versus expectant management in the third stage of labour. 

Cochrane Database of Systematic &views 2000, Issue 3. 

[001: 1O.1002/14651858.CD000007) 

Reid 1997 

Reid RW, Zimmerman AA, Laussen PC, Mayer JE, Gorlin 

JB, Burrows FA. The efficacy of tranexamic acid versus 

placebo in decreasing blood loss in pediatric patients 

undergoing repeat cardiac surgery. Anesthesia & Analgesia 
1997 ;84(5):990~. 

RevMan2011 

The Nordic Cochrane Centre, The Cochrane Collaboration. 

Review Manager (RevMan). 5.1. Copenhagen: The Nordic 

Cochrane Centre, The Cochrane Collaboration, 20 II. 

Ronsmans 2006 

Ronsmans C, Graham WJ. Maternal mortality: who, when, 

where. and why. Lancet 2006;368(9542}:1189-200. 

Vacharaksa 2002 

Vacharaksa K, Prakanrattana U. Suksompong S, 

Chumpathong S. Tranexamic acid as a means of reducing 

the need for blood and blood component therapy in 

children undergoing open heart surgety for congenital 

cyanotic heart disease. Journal of the Medical Association of 
Thailand 2002;85(Suppl 3}:904-9. 

Welsh 2008 

Welsh A, McLintock C. Gatt S. Somerset 0, Popham P, 

Ogle R. Guidelines for the use of recombinant activated 

factor VII in massive obstetric haemorrhage. Australian and 
New Zealand Journal of Obstetrics and Gynaecology 2008;48 

(l}:12~. 

• Indicates the major publication for the study 

Copyright © 20 II The Cochrane Collaboration. Published by John Wiley" Sons, Ltd. 
10 



CHARACTERISTICS OF STUDIES 

Characteristics of included studies [ordered by study IDJ 

Gai2004 

Methods 

Participants 

Interventions 

Outcomes 

Notes 

Risk of bias 

Bias 

Randomised controlled trial. Multi-centre {2 centres}. 

180 primiparas healthy women at term with singleton who underwent caesarean section. 

1 g (10 m!) of tranexamic acid diluted in 20 ml 5% glucose given intravenously slow 
infusion over 5 minutes 10 minutes before incision. 

Blood loss, incidence of PPH {blood loss > 400 ml}, vital signs, uterine contractility, 
placental separation, neonatal manifestations, side effects. 

No placebo was used. Women in both control and study groups received 10 units of 
oxytocin intravenously and 20 units of oxytocin into the intrauterine wall. 
The same surgical team performed caesarean section in each hospital. 

Authors' judgement Support for judgement 

Random sequence generation {selection Low risk 

bias} 

Randomised consecutive numbered chart. 

Allocation concealment {selection bias} Unclear risk 

Blinding {performance bias and detection High risk 

bias} 

All outcomes 

Incomplete outcome data {attrition bias} 

All outcomes 

Selective reporting {reporting bias} 

Other bias 

Yang 2001 

Methods 

Low risk 

Low risk 

Low risk 

Randomised controlled trial. 

Unclear. 

Not blinded. 

The data seem complete. 

Participants 400 primiparous women with term singleton pregnancy, vertex presentation, sponta­

neous delivety. Had 10 units of oxytocin injected immediately post delivety. Tranexarnic 
acid was given intravenously 2 to 3 minutes after the delivery. 

Tranexamic acid for preventing postpartum haemorrhage (Review) II 
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Yang 2001 (Continued) 

Interventions 4 groups: I - tranexamic acid 1 g intravenously (n = 94), II - tranexamic acid 0.5 g 
intravenously (n = 92), III - aminomethylbenzoic acid 0.5 g intravenously (n = 92), IV 
- no treatment (n = 87). 

Outcomes Incidence ofPPH, average blood loss, side effects. 

Notes Aminomethylbenzoic acid is an antifibrinolytic. There was no placebo used. Not blinded. 

Risk of bias 

Bias Aulthors' judgeDlent 

Random sequence generation (selection Unclear risk 
bias) 

Allocation concealment (selection bias) Unclear risk 

Blinding (performance bias and detection High risk 
bias) 
All outcomes 

Incomplete outcome data (attrition bias) 
All outcomes 

Selective reporting (reporting bias) 

Other bias 

IV: intravenously 
PIH: pregnancy-induced hypertension 
PPH: postpartum haemorrhage 

Unclear risk 

Low risk 

Low risk 

Tranexamic acid for preventing postpartum haemorrhage (Review) 

Support for judgeDlent 

Randomly assigned to 4 groups. 

It was not mentioned. 

Not blinded. 

Authors did not mention incomplete data. 
35 cases of fetal macrosomia (> 4000 g) were excluded 
from the study. 

Women who were primipara with term singleton preg­
nancy, vertex presentation, spontaneous delivery, normal 
antenatal care, no antepartum haemorrhage, no above 
moderate PIH, no polyhydramnios, no abnormal birth 
process or other complications were enrolled in the 2nd 
stage oflabour. 
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Characteristics of excluded studies [ordered by study IDJ 

Study Reason for exclusion 

Gobbur 2011 This study was published only in abstract form. The randomisation and allocation concealment were not described. 
This study reported decreased blood loss in 50 women who received 1 g of tranexamic acid intravenously 20 minutes 
prior to Caesarean section, in comparison to 50 women who did not receive the drug. No side effects were reported 

in either group. 

Gohel 2007 This was a quasi-randomised trial (randomisation by the rule of odds and even). 
This study reported decreased blood loss in 50 women who received 1 g of tranexamic acid intravenously 20 minutes 
prior to Caesarean section, in comparison to 50 women who did not receive the drug. No side effects were reported 

in either group. 

Sekhavat 2009 This was a quasi-randomised trial (randomisation by the rule of odds and even). 
This study reported decreased blood loss from the end of Caesarean section till 2 hours postpartum in 45 women 

who received 1 g of tranexamic acid intravenously 10 minutes prior to Cesarean section, in comparison to 45 women 
who did not receive the drug. Haemoglobin level was significanrly greater in tranexamic acid group. No side effects 
were reported in either group. 

Tranexamic acid for preventing postpartum haemorrhage (Review) 13 
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DATA AND ANALYSES 

Comparison 1. Tranexamic acid versus placebo/no treatment 

No. of No. of 
Outcome or subgroup tide studies participants 

1 Blood loss> 400 ml 2 453 

1.1 Tranexamic acid in vaginal 273 
birth 

1.2 Tranexamic acid in 180 
caesarean section 

2 Blood loss (ml) 2 361 

2.1 Trancxamic acid in vaginal 181 
birth 

2.2 Trancxamic acid in 180 
caesarean section 

3 Side effects (nausea and 181 
vomiting} 

3.1 Tranexamic acid 1 g 181 

Comparison 2. Different doses of tranexamic acid 

Outcome or subgroup tide 

I Blood loss> 400 ml 

2 Mean blood loss 

No. of No. of 
studies participants 

186 

186 

Statistical method 

Risk Ratio (M-H, Fixed, 95% el) 

Risk Ratio (M-H, Fixed, 95% el) 

Risk Ratio (M-H, Fixed, 95% el) 

Mean Difference (IV; Fixed, 95% el) 

Mean Difference (IV; Fixed, 95% en 

Mean Difference (IV, Fixed, 95% en 

Risk Ratio (M-H, Fixed, 95% el) 

Risk Ratio (M-H, Fixed. 95% el) 

Statistical method 

Risk Ratio (M-H. Fixed, 95% el) 

Mean Difference (IV; Fixed. 95% el) 

Tranexamic acid for preventing postpartum haemorrhage (Review) 
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Effect size 

0.51 [0.36,0.72] 

0.38 [0.22, 0.68] 

0.61 [0.39, 0.96] 

-75.17 [-108.23,-
42.12] 

-71.5 [-115.17,-
27.83] 

-80.10 [-130.68, -
29.52] 

4.63 [0.23,95.14] 

4.63 [0.23,95.14] 

Effect size 

2.04 [0.80, 5.21] 

-0.40 [-41.06. 
40.26] 
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Analysis 1.1. Comparison I Tranexamic acid versus placebo/no treatment, Outcome I Blood loss> 400 mi. 

Review: T ranexaml( aCid for preventing postpartum haemorrhage 

Comparison: I TranexamlC aCId versus placebo/no treatment 

Outcome: I Blood loss> 400 ml 

Study or subgroup Expenmental 

nlN 

I T ranexam,c acid ,n vaginal birth 

Yang 2001 181186 

Subtotal (95% el) 186 
Total events: 18 (Experimental), 22 (Control) 

Heterogeneity: not applicable 

Test for ovel'all effect: Z = 13 I (P = 0,00093) 

2 T ranexamic aCId In caesarean section 

Gai 2004 22191 

Subtotal (95% el) 91 
Total events: 22 (Experimental), 35 (Control) 

Heterogeneity: not applicable 

Test for overall effect: Z = 2,14 (P = 0.033) 

Total (95% el) 277 
Total events: 40 (Experimental), 57 (Control) 

Heterogeneity: Chi' = 1.66, df = I (P = 0.20): I' =40% 

Test for overall effect: Z = 180 (P = 0,00014) 

Control 

nlN 

22187 

87 

35/89 

89 

176 

Test for subgroup diffenences: Chi' = 1.65, df = I (P = 0.20), I' =39% 

Risk Ratio 

M-H,Flxed,95% CI 

----
.. 
• 

• 

0,01 0,1 10 100 

Favours experimental Favours control 
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Weight Risk Ratio 

M-H,Flxed,95% CI 

45,9 % 038 [ 0,22, 0,68 1 

45.9% 0.38 [ 0_22, 0.68 ] 

54,1 % 0,61 [0,39, 0.96 1 

54.1 % 0.61 [0.39, 0.96 ] 

100.0 % 0.51 [G.36, 0.72] 
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Analysis 1.2. Comparison I Tranexamic acid versus placebo/no treatment, Outcome 2 Blood loss (ml). 

Review: Tranexamlc aCld for preventing postpartum haemorrhage 

Companson: I Tranexamic acid versus placebo/no treatment 

Outcome: 2 Blood loss (ml) 

Study 01- subgroup Expel-imental 

N 

Control 

Mean(SD) N 

Mean Difference 

Mean(SD) IV.Fixed,95% CI 

I Tranexannic aCid in vaginal birth 

Yang 2001 94 243.3 (106.3) 87 314.8 (180.9) ----

Subtotal (95% el) 94 
Heterogeneity: not applicable 

Test for overall effect: Z = 3.21 (P = 0.0013) 

2 Tranexamic acid in caesarean section 

Gal 2004 91 359.3 (152) 

Subtotal (95% el) 91 
Heterogeneity: not applicable 

Test for overall effect: Z = 3.10 (P = 0.0019) 

Total (95% el) 185 
Heterogeneity: Chi' = 0.06. df = I (P = 0.80): I' =0.0% 

Test for overall effect: Z = 4.46 (P < 0.0000 I) 

87 -
89 439.4(191.5) ----

89 -
176 -

Test for subgroup differences: Chi' = 0.06, df = I (P = 0.80), I' =0.0% 

-100 -50 50 100 

Favours experimental Favours control 

Weight 

57.3 % 

Mean Difference 

IV,Fixed,95% CI 

-71.50 [ -115.17, -27.83 ] 

57.3 % -71.50 [-115.17, -27.83 ) 

42.7 % -80.10 [ -130.68, -29.52] 

42.7 % -80.10 [ -130.68, -29.52) 

100.0 % -75.17 [-108.23, -42.12 ) 
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Analysis 1.3. Comparison I Tranexamic acid versus placebo/no treatment, Outcome 3 Side effects (nausea 
and vomiting). 

Review: Tranexamlc aCid for preventing postpartum haemorrhage 

Comparison: I Tranexamic acid versus placebo/no treatment 

Outcome: 3 Side effects (nausea and vomiting) 

Study 01- subgroup Tranexamic acid 

I Tranexamic acid I g 

Yang 2001 

Total (95% CI) 

nlN 

2194 

94 
Total events: 2 (Tranexamic aCid). a (Placebo) 

Heterogeneity: not applicable 

Test for ovel-all effect: Z " 0.99 (P " 0.32) 

Placebo 

nlN 

0/87 

87 

Risk Ratio 

M-H.Fixed.95% CI 

• 

om 0.1 10 100 

Favours experimental Favours control 

Weight 

100.0 % 

Risk Ratio 

M-H.Fixed.95% CI 

4.63 [0.23. 95.14 1 

4.63 [0.23,95.14] 

Analysis 2.1. Comparison 2 Different doses of tranexamic acid, Outcome I Blood 1055 > 400 mi. 

Review: Tranexamic aCid for preventing postpartum haemorrhage 

Comparison: 2 Different doses of tranexamlc acid 

Outcome: I Blood loss> 400 ml 

Study 01- subgroup 0.5 G Tranexamic acid 

nlN 

I G TranexamlC acid 

Yang 2001 12192 

Total (95% CI) 92 
Total events: 12 (0.5 G Tranexamic acid). 6 (I G Tranexamic acid) 

Heterogeneity: not applicable 

Test for ovel<lll effect: Z " 1.50 (P = 0.13) 

nlN 

6/94 

94 

Risk Ratio 

M-H.Fixed,95% CI 

----
0.01 0.1 10 100 

Favours experimental Favours control 

Tranexamic acid for preventing postpartum haemorrhage (Review) 
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Weight Risk Ratio 

M-H,Flxed,95% CI 

100.0% 2.Q4 [ 0.80, 5.21 1 

100.0 % 2.04 [ 0.80, 5.21 ] 
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Analysis 2.2. Comparison 2 Different doses of tranexamic acid, Outcome 2 Mean blood loss. 

Review: Tranexamlc aCid for preventing postpartum haemorrhage 

Comparison: 2 Different doses of tranexamic aCid 

Outcome: 2 Mean blood loss 

Study or subgroup 0.5 G Tranexamlc aCid 

N Mean(SD) 

Yang 2001 92 242.9 (168.9) 

Total (95% CI) 92 
Heterogeneity: not applicable 

Test for ovel-ali effect: Z = 0.02 (P = 0.98) 

I G Tranexamic aCid 

N Mean(SD) 

94 243.3 (106.3) 

94 

Mean Difference 

IV,Fixed,9S% CI 

• -
-100 -50 50 

Weight Mean Difference 

IV.Fixed,9S% CI 

100.0% -OAO [ -41.06, 40.26 1 

100.0 % -0.40 [-41.06,40.26] 

100 

Favours expenmental Favours control 

WHAT'S NEW 

Last assessed as up-to-date: 11 May 2011. 

Date Event Description 

15 February 2011 New search has been performed Search updated. We identified and excluded three new trials (Gobhur 2011; 
Gohe! 2007; Sekhavat 2009). 
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Protocol first published: Issue 3, 2009 

Review first published: Issue 7, 2010 

CONTRIBUTIONS OF AUTHORS 

N Novikova participated in designing the review, and writing the protocol and review. She undertook the initial data analysis. GJ 

Hofmeyr conceived the review, and provided guidance in designing the review. He also provided a clinical perspective, and performed 

duplicate data extraction. 

For the current update N Novikova assessed the new studies, extracted the data and prepared the first draft of the review. G J Hofmeyr 

performed duplicate data extraction and reviewed the drafts of the update. 

Tranexamic acid for preventing postpartum haemorrhage (Review) 18 
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Analysis 2.2. Comparison 2 Different doses of tranexamic acid, Outcome 2 Mean blood loss. 

Review: Tranexamlc aCId for preventing postpartum haemorrhage 

Comparison: 2 Different doses of tranexamic aCid 

Outcome: 2 Mean blood loss 

Study or subgroup 0.5 G Tranexamlc aCid 

N Mean(SD) 

Yang 2001 92 242.9 (168.9) 

Total (95% CI) 92 
Heterogeneity not applicable 

Test for ovel'all effect: Z ~ 0.02 (P ~ 0.98) 

I G Tranexamlc acid Mean Difference 

N Mean(SD) 

94 243.3 (106.3) 

IV,Fixed,95% CI 
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94 -
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Objective To review maternal deaths and the dose-related effects of misoprostol on blood loss and pyrexia in randomized trials of 
misoprostol use for the prevention or treatment of postpartum haemorrhage. 
Methods We searched the Cochrane Controlled Trials Register and Pubmed, without language restrictions, for "(misoprostol AND 
postpartum) OR (mlsoprostol AND haemorrhage) OR (misoprostol AND hemorrhage)". and we evaluated reports identified througll the 
Cochrane Pregnancy and Childbirth Group search strategy. Randomized trials comparing misoprostol with either placebo or another 
uterotonic to prevent or treat postpartum haemorrhage were checked for eligibility. Data were extracted, tabulated and analysed with 
Reviewer Manager (RevMan) 4.3 software. 
Findings We included 46 trials witl, more than 40 000 participants in the final analysis. Of 11 deaths reported in 5 trials, 8 
occurred In women receiving ~ 600 fjg of misoprostol (Peto odds ratio, OR: 2.49; 95% confidence interval, CI 0.76-8.13). Sevem 
morbidity, defined as the need for major surgery, admission to intensive care, organ failure or body temperature ~ 40 cC, was 
relatively infrequent. In prevention trials, severe morbidity was experienced by 16 of 10 281 women on misoprostol and by 16 of 10292 
women on conventional uterotonics; in treatment trials, it was experienced by 1 of 32 women on misoprostol and by 1 of 32 women 
on conventional uterotonics. Misoprostol recipients experienced more adverse events than placebo recipients: 8 of 2070 versus 5 
of 2032, respectively, in prevention trials. and 5 of 196 versus 2 of 202, respectively, in treatment trials. Meta-analysis of direct and 
adjusted indirect comparisons of the results of randomized trials showed no evidence that 600 fjg are more effective than 400 fjg 
for preventing blood loss ~ 1000 ml (relative risk, RR: 1.02; 95% CI: 0.71-1.48). Pyrexia was more than twice as common among 
women who received ~ 600 fjg rather than 400 fjg of misoprostol (RR: 2.53; 95% CI: 1.78-3.60). 
Conclusion Further research is needed to more accurately assess the potential beneficial and harmful effects of misoprostol and to 
determine the smallest dose that is effective and safe. In this review, 400 fjg of misoprostol were found to be safer than ~ 600 fjg and 
just as effective. 

Introduction 
In low-income countries, postpartum haemorrhage is a major 
cause of maternal death I and arguably the most preventable. 
Attempts to reduce deaths from postpartum haemorrhage 
have been complicated by the fact that many deaths occur in 
out-ot:'hospital settings or too quickly for the patient to be 
transferred to a health facility. Furthermore, prevention and 
treatment have depended primarily on injectable utero ton­
ics, which are seldom available for births outside the health 
system. For these reasons, the use of misoprostol to prevent 
or treat postpartum haemorrhage has attracted considerable 
attention. Misoprostol, an inexpensive and stable prosta­
glandin El analogue, has been shown (0 stimulate uterine 
contractility in early pregnancy2 and at term.' Administered 
orally or vaginally, it is effective for inducing abortion •. 5 and 
labour,&--S though it poses certain risks.o. lo 

Administration of this drug on a wide scale at the com­
munity level to prevent and treat postpartum haemorrhage 
is of major public health importance. 'Ibe first of many 
randomized trials of the use of misoprostol in the third stage 
of labour was conducted in 1995. 11 When administered in 

various doses and via various routes for the prevention of 
postpartum haemorrhage, misoprostol has been less effective 
than conventional injectable uterotonics. 12

.U Initial reports 
of placebo-controlled trials have shown variable results,12 but 
in more recent studies misoprostol has proved better than 
placebo, in terms of measured blood loss, for both the pre­
vention I 'i.l 5 and treatment I6 of postpartum haemorrhage. The 
main side effects reported have heen chills and pyrexia, both 
of which have heen dose-dependent.]7 

We have reviewed the pharmacological, physiological 
and clinical evidence surrounding the use of misoprostol for 
the treatment of postpartum haemorrhage. 16 1he oral route 
of administration is the fastest but also the one associated 
with the shortest duration of action. TIle rectal route has 
slow uptake but a prolonged duration of action. 1he buccal 
and sublingual rolltes have rapid intake, prolonged duration 
of action and the greatest total bioavailability. We concluded 
from the data reviewed rhat rhe most promising route of 
administration was rhe sublingual route. 

Misoprosrol has been widely recommended to prevent 
postpartum haemorrhage when other methods are not avail­
able,l& and large-scale implementation projects are currently 

o East London Hospital Complex and University of the Witwatersrand, PB X9047, East London 5201, South Africa. 
C Development and Research Training in Human Reproduction, World Health Organization, Geneva, Switzerland. 
Correspondence to GJ Hofmeyr (e-mail: gjh@global.co.za). 
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in progress. Caution has been urged, 
however, became side-effects may oc­
casionally be life-threatening. ,oJ In a 
recent placebo-controlled trial in rural 
India in which babies were delivered by 
auxiliary nurse midwives at home or in 
village subccntres, a sigllificant reduc­
tion in postpartum haemorrhage and 
other complications was obtained with 
misoprostol, 600 pg orally used alone 
(i.e. without other components of the 
active management of the third stage 
of labour - umbilical cord clamping 
and controlled cord traction).11 'W'HO 
has developed guidelines supporting 
the use of a uterotonic when the full 
package of active management of the 
third stage of labour is not practised, 
which can be either oxytocin, 10 IU 
administered parenterally, or misopros­
tol, 600 pg administered orally.20 

Apart from its uterotonic elTecls, 
misoprostol has known pharmacologic 
effects on several organ systems. It in­
hibits platelet-activating factor 2

! and 
affects metabolic and physiological 
processes, including thermoregulation. 
Life-threatening hyperpyrexia has been 
reported following the use of misopro­
stol, 800 ~lg orally, after childbirth.22 

Whenever a new medical interven­
tion is promoted, one must take into 
accollnt not only irs clinical benefits 
and risks, but also the collateral benefits 
and risks from both use and potential 
misuse in the community. Before dis­
tributing misoprostol at the community 
level, it is important to consider its 
possible misuse, an example being its 
administration before delivery, which 
could lead (0 uterine rupture. Because 
of its enormous potential benefits as 
an efFective, oral uterotonic during the 
third stage of labour and its likely use 
on a large scale worldwide. it is impor­
tant to monitor misoprostors benefits 
as well as its potential risks, both direct 
and indirect. 

In September 2005, the EM] pub­
lished the first placebo-controlled trial 
to suggest a clear effect of misoprosrol 
for preventing postpartum haemor­
rhage. 14 1he study elicited several 
responses, however. One of them was 
the suggestion to regard the single ma­
ternal death in the misoprostol group 
as an adverse evem potentially related 
to misoprostol useY This is plausible 
because a drug with ubiquitous phar­
lll<lcologic effects might have unantici­
pated adverse effects when used in the 

third stage of labour. Another response 
was a call for a trial of misoprosrol as a 
treatment for postpartum haemorrhage, 
with maternal death as the primary 
endpoinr.2<i 

In this paper we hypothesized that 
women on misoprostol in the third 
stage of labour were at increased risk 
of death or severe morbidity because 
of an as yet unexplained adverse effect 
of the drug on maternal homeostatic 
functions. 21 l1ms, the primary objec­
tives of this review was to investigate 
maternal deaths and severe morbidity in 
connection with the use of misoprostol 
for preventing or treating postpartum 
haemorrhage during the third stage of 
labour, as well as to see whether side 
effects were dme-related. A secondary 
objective was to determine the relative 
effectiveness of« 600 pg of misoprostol 
versus smaller doses, since to justifY the 
use of the larger dose in large numbers 
of women, particularly in light of 
potential side effects. would require 
evidence that it is considerably more 
effective than the smaller dose. 

Methods 
Systematic review 

l.YPfS of stu dies: We performed a system­
atic review of randomized controlled 
trials in which misoprosrol versus ei­
ther placebo or another uterotonic were 
given to women after delivery to prevent 
or treat postpartum haemorrhage. We 
looked for the following primary out­
come measures: (i) maternal death, or 
(ii) maternal death or severe morbidity, 
defined as either major surgery, admis­
sion to the intensive care unit (lCU), 
vital organ failure or body temperature 
« 40°C. For dose comparisons, the 
outcomes selected were a blood loss 
of « 1000 ml or of « 500 ml after the 
diagnosis of postpartum haemorrhage. 
and pyrexia (Le. a body temperature 
« 38°C or as defined by trial authors). 

Search strategy 
We followed the search strategy used 
by the Cochrane Collaboration's Preg­
nancy and Childbirth Group. Briefly, 
potentially eligible trials were identi­
fied from: (i) quarterly searches of the 
Cochrane Central Register of Con­
trolled Trials (CENTRAL): (ii) monthly 
searches of Medline; (iii) hand searches 
of 30 journals and the proceedings 
of major conferences; and (iv) weekly 

Bull World Health Organ 2009:87:666--677 : doi:1 0.2471iBLI08.055715 
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current awareness searches of a further 
37 journals. We also searched the Co­
chrane Conrrolled Trials Register and 
Pubmed, without language restrictions, 
for H(misoprostol AND postpartum) 
OR (misoprostol AND haemorrhage) 
OR (misoprostol AND hemorrhage)" 
(last search february 2007). \Y./e tried to 

contact authors to obtain further details 
about any maternal deaths reported 
and, if no maternal death was men­
tioned in a paper, we asked the authors 
to confirm that no death had occurred. 

All studies identified through the 
search strategy were assessed for inclu­
sion in the analysis. We designed a data 
extraction form that was used by two 
of the authors, and any disagreements 
were resolved through discussion. We 
used Review Manager (RevMan) 4 
Clh<.: Nordic Cochrane Cenrre. '110:: 
Cochrane Collaboration, Copenhagen, 
Denmark) to enter the data and check 
it for accuracy. 

Assessment of methodological quality 
For each trial we classified allocation 
concealment as follows: (i) adequate if 
a method such as telephone randomiza­
tion or consecutively numbered sealed 
opaq ue envelopes was used; (ii) unclear 
if the concealment method was not 
described; or (iii) inadequate if an open 
list of random numbers, case record 
numbers, dates of birth, days of the 
week or another such method was used. 

Measures of treatment effect and 
assessment ot heterogeneity 
We used fixed effects meta-analysis fot 
combining data in the absence of sig­
nificant heterogeneity. For dichotomous 
data. we presented the results as sum­
mary relative risks (RRs) with 95% con­
fidence intervals (CIs). For the outcome 
maternal mortality, we used both RRs 
and Peto odds ratios (ORs) to check for 
discrepancies between the two summary 
statistics. Peto ORs are recommended 
when events are very infrequent. We 
applied tests of heterogeneity between 
trials using the J2 statistic, a variation 
of the Xl statistic. 

Subgroup analyses 
We classified whole trials according to 

interaction tests as described by Deeks 
et a!. 2(, and carried out the following 
subgroup analyses: (i) misoprostol 
versus placebo and versus other utero-
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tonics; (ii) misoprostol to prevent or 
treat postpartum haemorrhage: and 
(iii) misoprostol at a dose of ., 600 rg 
or more; 400 to < 600 rg; br < 400 rg. 

In the analysis tables we ranked 
the trials by route of administrarion 
and dose of misoprostol to check for 
route- or dose-related rrends in effects. 
We coded the trial identifiers to indi­
cate the route of administration and 
dose used. 

Comparisons of dose-related 
effectiveness and side-effects 
In view of inadequate data from direct 
randomized comparisoll5 of different 
doses of misoprostol, we supplemented 
the direct data with adjusted indirect 
comparisons. In most cases, the re­
sults of adjusted indirect comparisons 
have proved similar to those of direct 
comparisons in 44 previous meta­
analyses. Z7 Thus, to estimate the relative 
effectiveness of two difFerent doses of 
misoprostol we combined the results 

of trials in which each dose of the drug 
was tested against the same type of 
control (either placebo or a uterotonic 
other than misoprostol). cR 1hree-way 
comparisons of 600 ~tg versus 400 rg 
of misoprostol versus placebo or an­
other uterotonic were included only 
in the direct comparisons. Studies of 
rectally-administered misoprostol were 
excluded because of uncertain absorp­
tion via the rectal route. 

For direct and indirect compari­
sons the primary outcome measures 
were blood loss., 1000 ml and pyrexia 
., 38 "C. As the effectiveness outcome 
was blood loss measured within 1 hour 
of drug administration, doses of miso­
prostol given 1 hour or more after 
the initial dose were not taken into 
account. 

Most of the trials in the review 
were conducted in settings with routine 
active management of the third stage of 
labour. To determine if such manage­
ment affected the rcsults, we performed 

a sensitivity analysis from which we 
excluded the one trial in which active 
management was not practiced. '; 

We report on adverse events from 
misoprosrol use as recorded in the 
\VHO Adverse Reaction Database, 
maintained by the Uppsala Monitoring 
Centre (UMC), which is the WHO 
Collaborating Centre for International 
Drug Monitoring. 'Ihe UMC collects 

reports of suspected adverse drug reac­
tions from 70 participating countries. 
We ranked adverse events by frequency 
of reporting. 

Results 
Systematic mview 
We tound 46 randomized controlled 
trials with more than 40 000 partici­
pants. 'lhey are summarily described in 
Table 1. 

Table 1. Studies included in a systematic review and meta-analysis of randomized controlled trials of misoprostol for preventing or 
treating postpartum haemorrhage 

Study' [Allocation concealment b) 

Australia 1999.' 400 PO vs ur j
: Not blinded. 

Randomization by table, in balanced blocks. [AJ 

Belgium 1999: 600 PO vs V's: 
Outcome blinded. Randomization generated 
by computer; blocks allocation from computer­
generated list of study numbers. [A] 

Canada 2002: 400 PR vs V29: Not blinded. 
Central centre statistician periormed block 
randomization for participating centres. [A] 

Canada 2007"400 PO vs V3i! Not blinded. 
Randomization generated by computer. [A] 

China 2001: 600 PO vs V~l: Outcome not 
blinded. Randomization generated by 
computer. [A] 

China 2004a: 600 SL vs V,:: Not blinded. 
Randomization by random numbers table. [e] 

China 2004b: 400 PO vs P"': Double blinded. 
Randomization generated by computer. [A] 

China 2007: 400 PO vs V": 
Double blinded. Randomization generated by 
computer. [A] 

Colombia 2002: 50 SL vs Ulc Not blinded. 
Randomization method not stated. [B] 

France 2001: 600 PO liS P vs V3E: Not blinded. 
Randomization by drawn envelopes containing 
treatment codes. [A] 

Gambia 2004:600 PO/SL vs p3
:: Blinded. 

Randomization generated by computer. [A] 
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Intervention 

M 400 [.Ig PO vs oxytocin (10 IU) or vs 
oxytocin (5 IU) + ergometrine 0.5 mg 1M 

M 600 [.Ig PO vs methylergometrine 
200 [.Ig IV 

M 400 ~Ig PR after delivery vs oxytocin 5 IU 
IV or 1M. or 10 IU 1M 

M 400 [.Ig PO vs oxytocin 5 IU IV 

M 600 \.Ig PO vs oxytocin 5 IU + 
ergometrine 0.5 mg 1M 

M 600 [.Ig SL vs syntocinon 5 IU + 
ergometrine 0.5 mg IV 

M 400 [.Ig PO vs syntometrine 1 ampoule 1M 

M 400 [.Ig PO after delivery vs syntometrine 
1 ampoule 1M 

M 50 [.Ig SL vs oxytOCin 16 mlU/min IV vs 
methylergometrine 0.2 mg 1M 

M 600 [.Ig PO vs oxytocin 2.51U IV vs no 
uterotonic 

M 600 [.Ig PO & SL vs placebo 

Notes 

3rd stage of labour management not mentioned. 
Blood loss both estimated and measured. 

Active management of 3rd stage of labour. 
Blood loss assessment not described. 

3rd stage management and blood loss 
measurement not described. 

Active management of 3rd stage of labour. 
Blood loss estimated visually and measured. 

Active management of 3rd stage of labour. 
Blood loss estimated clinically. 

Active management of 3rd stage of labour. 
Blood loss estimated visually and measured. 

Management of 3rd stage of labour and blood 
loss assessment not described. 

Active management of 3rd stage of labOUr. 
Blood loss estimated clinically. 

Active management of 3rd stage of labour. 
Blood loss measured. 

Management of 3rd stage of labour not described. 
Blood loss measured. 

Active management of 3rd stage of labOUr. 
Blood loss measured. 

Bull World Health Organ 2009;87:666-677 i doi: 1 O.24711BLl08.055715 



in progress. Caution has been urged, 
however, became side-effects may oc­
casionally be life-threatening.;') In a 
recent placebo-controlled trial in rural 
India in which babies were delivered by 
auxiliary nurse midwives at home or in 
village !;ubccntres, a siglJificant reduc­
tion in postpartum haemorrhage and 
other complications was obtained with 
misoprostol, 600 pg orally used alone 
(i.e. without other components of the 
active management of the third stage 
of labour - umbilical cord clamping 
and controlled cord traction).!) WHO 
has developed guidelines supporting 
the use of a uterotonic when the full 
package of active management of the 
third stage of labour is not practised, 
which can be either oxytocin, 10 IU 
administered parenterally, or misopros­
tol, 600 pg administered o rally. 20 

Apart from its uterotonic efTects, 
misoprostol has known pharmacologic 
effects on several organ systems. It in­
hibits platelet-activating factor l ! and 
affects metabolic and physiological 
processes, including thermoregulation. 
Life-threatening hyperpyrexia has been 
reported following the use of misopro­
stol, 800 pg orally, after childbirth. 20 

Whenever a new medical interven­
tion is promoted, one must take into 
accoUnT not only its clinical benefits 
and risks, bur also the collateral benefits 
and risks from both use and potential 
misuse in the community. Before dis­
tributing misoprostol at the community 
level, it is important to consider its 
possible misuse, an example being its 
administration before delivery, which 
could lead to uterine rupture. Because 
of its enormous potential benefits as 
an effective, oral uterotonic during the 
third stage of labour and its likely use 
on a large scale worldwide, it is impor­
tant to monitor misoprostol's benefits 
as well as its potential risks, both direct 
and indirect. 

In September 2005, the BM] pub­
lished the first placebo-controlled trial 
to suggest a clear effect of misoprostol 
for preventing postpartum haemor­
rhage.!4 lhe study elicited several 
responses, however. One of them was 
the suggestion to regard the single ma­
ternal death in the misoprosrol group 
as an adverse event potentially related 
to misoprostol useY 1his is plausible 
because a drug with ubiquitous phar­
macologic effects might have unantici­
pated adverse effects when used in the 

third stage of labour. Another response 
was a call for a trial of misoprostol as a 
treatment for postpartum haemorrhage, 
with maternal death as the primary 
endpoint. 2" 

In this paper we hypothesized thar 
women on misoprosrol in the third 
stage of labour were at increased risk 
of death or severe morbidity because 
of an as yet unexplained adverse effect 
of the drug on maternal homeostatic 
functions. 2

) Thus, the primary objec­
tives of this review was to investigate 
maternal deaths and severe morbidity in 
connection with the use of misoprostol 
for preventing or treating postpartum 
haemorrhage during the third stage of 
labour, as well as to see whether side 
effects were do,e-related. A secondary 
objective was to determine the relative 
effectiveness of <!: 600 pg of misoprostol 
versus smaller doses, since to justifY the 
use of the larger dose in large numbers 
of women, particularly in light of 
potential side effects, would require 
evidence that it is considerably more 
effective than the smaller dose. 

Methods 
Systematic review 
~ypes of studies: We performed a system­
atic review of randomized controlled 
trials in which misoprostol versus ei­
ther placebo or another uterotonic were 
given to women after delivery to prevent 
or treat postpartum haemorrhage. We 
looked for the following primary OUt­
come measures: (i) maternal death, or 
(ii) maternal death or severe morbidity, 
defined as either major surgery, admis­
sion ro the intensive care unit (ICU), 
vital organ failure or body temperature 
<!: 40°C. For dose comparisons, the 
outcomes selected were a blood loss 
of <!: 1000 ml or of <!: 500 ml after the 
diagnosis of postpartum haemorrhage, 
and pyrexia (Le. a body temperature 
<!: 38°C or as defined by trial authors). 

Search strategy 
We followed the search strategy used 
by the Cochrane Collaboration's Preg­
llallCy and Childbirth Group. Briefly, 
potentially eligible trials were identi­
fied from: 0) quarterly searches of the 
Cochrane Central Register of Con­
trolled Trials (CENTRAL): (ii) monthly 
searches of Medline; (iii) hand searches 
of 30 journals and the proceedings 
of major conferences; and (iv) weekly 
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current awareness searches of a turther 
37 journals. We also searched the Co­
chrane Conrrolled Trials Register and 
Pubmed, without language restrictions, 
for "(misoprostol AND postpartum) 
OR (misoprostol AND haemorrhage) 
OR (misoprostol AND hemorrhage)" 
(last search February 2007). We tried to 
contact authors to obtain further details 
about any maternal deaths reported 
and, if no maternal death was men­
tioned in a paper, we asked the authors 
to confirm that no death had occurred. 

All studies identified through the 
search strategy were assessed for inclu­
sion in the analysis. We designed a data 
extraction form that was used by two 
of the authors, and any disagreements 
were resolved through discussion. We 
used Review Manager (RevMan) 4 
nhe Nordic Cochran" Cenrre, "lh" 
Cochrane Collaboration, Copenhagen, 
Denmark) to enter the data and check 
it for accuracy. 

Assessment of methodological quality 
For each trial we classified allocation 
concealment as follows: (i) adequate if 
a method such as telephone randomiza­
tion or consecutively numbered sealed 
opaque envelopes was used; (ij) unclear 
if the concealment method was not 
described; or (iii) inadequate if an open 
list of random numbers, case record 
numbers, dates of birth, days of the 
week or another such method was used. 

Measures of treatment effect and 
assessment of heterogeneity 
We used fixed effects meta-analysis for 
combining data in the absence of sig­
nificant heterogeneity. For dichotomous 
data, we presented the results as sum­
mary relative risks (RRs) with 95% con­
fidence intervals (CIs). For the outcome 
maternal mortality, we used both RRs 
and Peto odds ratios (ORs) to check for 
discrepancies between the two summary 
statistics. Peto ORs are recommended 
when events are very infrequent. We 
applied tests of heterogeneity between 
trials using the J2 statistic, a variation 
of the X2 statistic. 

Subgroup analyses 

We classified whole trials according to 
interaction tests as described by Deeks 
et a!. 2(, and carried out the following 

subgroup analyses: (i) misoprostol 
versus placebo and versus other utero-
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tonics; (ii) misoprostol to prevent or 
treat postpartum haemorrhage: and 
(iii) misoprostol at a dose of ~ 600 j.lg 
or more; 400 to < 600 flg; br < 400 j.lg. 

In the analysis tables we ranked 
the trials by route of administrarion 
and dose of misoprostol to check for 
routc- or dose-related trends in effects. 
We coded the trial identifiers to indi­
cate the route of administration and 
dose used. 

Comparisons of dose-related 
effectiveness and side-effects 
In view of inadequate data from direct 
randomized comparisons of different 
doses of misoprostol, we supplemented 
the direct data with adjusted indirect 
comparisons. In most cases, the re­
sults of adjusted indirect comparisons 
have proved similar to [hose of direct 
comparisons in 44 previous meta­
analyses. 271hus, to estimate the relative 
effectiveness of two difFerent doses of 
misoprostol we combined the results 

of trials in which each dose of the drug 
was tested against the same typc of 
control (either placebo or a uterotonic 
other than misoprostol).2R TInet-way 
comparisons of 600 ~lg versus 400 flg 
of misoprostol versus placebo or an­
other uterotonic were included only 
in the direct comparisons. Studies of 
rectally-administered misoprostol were 
excluded because of uncertain absorp­
tion via the rectal route. 

For direct and indirect compari­
sons the primary outcome measures 
were blood loss ~ 1000 ml and pyrexia 
~ 3H "C. As the effectiveness outcome 
was blood loss measured within 1 hour 
of drug administration, doses of miso­
prostol givcn 1 hour or more after 
the initial dose were not taken into 
account. 

Most of the trials in the review 
were conducted in settings with routine 
active management of the third stage of 
labour. To determine if such manage­
mcnt affccted the results, we performed 

a sensitivity analysis from which we 
excluded the one trial in which active 
management was nor practiced. I; 

(;ro!::~~ec:ive ,~aver~~2- ',~\'ent 

~~urveii~dncr~ sluaie~ 

We report on adverse events from 
misoprostol use as recorded in the 
\'(THO Adverse Reaction Database, 
maintained by the Uppsala Monitoring 
Centre (UMC), which is the WHO 
Collaborating Centre for International 
Drug Monitoring. 'lhe UMC collects 
reports of suspected adverse drug reac­
tions from 70 participating countries. 
We ranked adverse events by frequency 
of reporting. 

Results 
Systematic review 
We found 46 randomized controlled 
trials with more than 40 000 partici­
pants. 'lhey arc summarily described in 
Table 1. 

Table 1. Studies included in a systematiC review and meta-analysis of randomized controlled trials of misoprostol for preventing or 
treating postpartum haemorrhage 

Study' [Allocation concealmentb
] 

Australia 1999.' 400 PO vs U": Not blinded. 
Randomization by table, In balanced blocks. [AJ 

Belgium 1999. 600 PO vs U'5: 
Outcome blinded. Randomization generated 
by computer; blocks allocation from computer­
generated list of study numbers. [A] 

Canada 2002.400 PR vs U29: Not blinded. 
Central centre statistician performed block 
randomization for partiCipating centres. [A] 

Canada 2007.400 PO vs U3i' Not blinded. 
Randomization generated by computer. [A] 

China 2001' 600 PO vs U~': Outcome not 
blinded. Randomization generated by 
computer. [A] 

China 2004a: 600 SL vs U;:: Not blinded. 
Randomization by random numbers table. [C] 

China 2004b: 400 PO vs p1:l: Double blinded. 
Randomization generated by computer. [A] 

China 2007: 400 PO vs U": 
Double blinded. Randomization generated by 
computer. [A] 

Colombia 2002: 50 SL vs U l:: Not blinded. 
Randomization method not stated. [B] 

France 2001: 600 PO vs P vs U,6: Not blinded. 
Randomization by drawn envelopes containing 
treatment codes. [A] 

Gambia 2004:600 PO/SL vs po:: Blinded. 
Randomization generated by computer. [A] 
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Intervention 

M 400 ~g PO vs oxytocin (1 0 IU) or vs 
oxytocin (5IU) + ergometrine 0.5 mg 1M 

M 600 ~g PO vs methylergometrine 
200 ~g IV 

M 400 ~g PR after delivery vs oxytocin 5 IU 
IV or 1M. or 10 IU 1M 

M 400 fig PO vs oxytocin 5 IU IV 

M 600 pg PO vs oxytocin 5 IU + 
ergometrine 0.5 mg 1M 

M 600 fig SL vs syntocinon 5 IU + 
ergometrine 0.5 mg IV 

M 400 fig PO vs syntometrine 1 ampoule 1M 

M 400 ~g PO after delivery vs syntometrine 
1 ampoule 1M 

M 50 ~g SL vs oxytocin 16 mlUlmin IV vs 
methylergometrine 0.2 mg 1M 

M 600 ~g PO vs oxytocin 2.5 IU IV vs no 
uterotonic 

M 600 ~g PO & SL vs placebo 

Notes 

3rd stage of labour management not mentioned. 
Blood loss both estimated and measured. 

Active management of 3rd stage of labour. 
Blood loss assessment not descnbed. 

3rd stage management and blood loss 
measurement not described. 

Active management of 3rd stage of labour. 
Blood loss estimated visually and measured. 

Active management of 3rd stage of labour. 
Blood loss estimated clinically. 

Active management of 3rd stage of labour. 
Blood loss estimated visually and measured. 

Management of 3rd stage of labour and blood 
loss assessment not described. 

Active management of 3rd stage of labour. 
Blood loss estimated clinically. 

Active management of 3rd stage of labour. 
Blood loss measured. 

Management of 3rd stage of labour not described. 
Blood loss measured. 

Active management of 3rd stage of labour. 
Blood loss measured. 
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n concealmentb
] 

PO liS p'o Blinded. 
erated by computer. [A] 

~O vs Vi): Double blinded. 
erated by computer. [AJ 

DR vs V": Not blinded. 
erated by computer. lA] 

15: 600 SL vs p'.".-
ld. Randomization by 
st. [AJ 

;L vs V'" Unclear if outcomE 
blinded. Randomization by 
lly numbered envelopes. [AJ 

) VS V41: Unclear if outcome 
blinded. Random allocation. 
B] 

70 vs SL vs V:" . Unclear if 
~nts were blinded. 
erated by computer. [BJ 

JO vs V45: No mention 
nization generated by 

JO vs P'": Blinded. 
erated by computer. [A] 

)R vs V'i: Interventions 
:omly"·IB] 

>L vs U"': Double blinded. 
thad not described. [AJ 

'R vs V": Double blinded. 
lerated by computer. [AJ 

DO PO vs U5Q 
thad not described. [BJ 

. 400 PR vs VS1.­
ndomization generation 
Icebos prepared daily 
:pendent of the trial and 
earchers upon request. IBJ 

PO vs V": Double blinded. 
random number table. [A] 

a: 400 PR vs U'3: Not blinded. 
lerated by computer. [AJ 

b.' 400 PO vs P": 
Indomization generated by 

c: 400 PR vs P;4: Blinded. 
1erated by computer. [AJ 

d: 6001400 PO vs pS5 56 

alion generated by 

a: 600 PO VS pos: Blinded. 
lerated by computer. [A] 

b.' 800 PR vs W7: Blinded. 
lerated by computer. [A] 

Intervention 

M 600 ~g PO vs placebo 

M 400 Wg in powdered form PO (in 50 ml 
of water) and 1 milM injection of normal 
saline (placebo) vs powdered lactose 
placebo PO (In 50 ml of water) and 1 milM 
10 IU oxytocin 

M 800 ~g PR vs oxytocin 10 IU 1M 

M 600 Wg SL vs identical placebo 

M 400 ~g SL vs methylergometrine 
0.2 mg IV 

M 600 Wg PO vs methylergometnne 
0.2 mg IV 

M 400 Wg SL vs 20 IU oxytocin in 1 L 
lactated Ringer's solution at 125 ml/h. 

M 400 ~g PO vs oxytocin 10 IU 1M vs 
ergometrine 0.2 mg IV 

M 600 ~g PO vs identical placebos 

M 400 ~g PR vs carboprost 125 Wg 1M 

M 400 Wg SL vs ergometrine 0.2 mg 1M 

M 600 Wg PR vs oxytocin 10 IU 1M 

M 600 Wg PO vs oxytocin 10 IU 1M 

M 400 Wg dissolved in 5 ml saline PR 
as a microenema + 1 ml saline placebo 
1M vs oxytocin 10 IU 1M + 5 ml saline 
microenema (placebo) 

M 600 IJg in powder form dissolved in 
50 ml water PO vs oxytocin 10 IU 1M 

M 400 Wg PR vs ergometrine-oxytocin 
1 ampoule 1M 

M 400 Wg PO vs placebo 

M 400 1J9 PR vs placebo 

M 600 Wg PO vs M 400 Wg PO vs placebo 

M 600 I1g PO vs placebo 

M 800 Wg PR vs oxytocin 5 IU 1M vs 
ergometrine 0.5 mg 1M 
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Research 

Notes 

Active management of 3rd stage of labour. 
Blood loss measured. 

Active management of 3rd stage of labour. 
Blood loss assessment not described. 

Management of 3rd stage of labour and blood 
loss assessment not described. 

Active management of 3rd stage of labour. 
Blood loss measured. 

Active management of 3ro stage of labour. 
Blood loss measured. 

Active management of 3rd stage of labour. 
Blood loss assessment not mentioned. 

Management of 3rd stage of labour and blood 
loss assessment not described. All women had 
Caesarean section with spinal anaesthesia. 

Management of 3rd stage of labour not described. 
Blood loss measured. 

Management of 3rd stage of labour not described. 
Blood loss measured. 

Management of 3rd stage of labour not described. 
Blood loss assessed clinically. 

Management of 3rd stage of labour not described. 
Blood loss measured. 

Management of 3rd stage of labour not described. 
Blood loss measurec!. 

Management of 3rd stage of labour not described. 
Blood loss measured. method not described. 

Management of 3rd stage of labour not described. 
Blood loss measured. 

Active management of 3rd stage of labour. 
Blood loss assessed clinically. 

Management of 3rd stage of labour not described. 
Blood loss measured. 

Active management of 3rd stage of labour. 
Blood loss measured. 

Active or expectant management of 3rd stage of 
labour. Blood loss measured. 

Management of 3rd stage of labour not described. 
Blood loss measured. 

Management of 3rd stage of labour not described. 
Blood loss measured. 

Women with postpartum haemorrhage 
after vaginal delivery or Caesarean section. 
Blood loss assessed clinically. 
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e of labour. 

e of labour. 
10 post-delivery 

:ion. 

Jour and blood 

Ie of labour. 

stage of labour. 

age or placental 
:xcluded. 

bour not described. 

or emergency 
assessed clinically. 

bour not described. 

le of labour. 

an section. 
"standard" 

Je of labour. 

Je of labour. 

lbour not described. 

1M = intramuscular: 
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Table 2. Maternal deaths and severe morbidity reported in randomized controlled trials of misoprostol to prevent or treat 
postpartum haemorrhage 

Study' Misoprostol group Control group 

China 2001. 600 PO VS U' 1 No cases 1 hysterectomy in multiparous woman with PPH 
(5 L) due to uterine atony 

CIlln3 2004a 600 PO VS U'2 

Gambia 2004 .: GOO PO/SL 
I'S P 

PPH (4 l) due to uterine atony in pnmiparous woman 

No cases 

No cases 

2 hysterectomies. no details reported 

Gambia 2005" 600 PO vs P 1 maternal death from PPH (2.2 L) in gravida 7, para 6. 
delivered at home 

1 Ilospital admission for PPH and clinical anaemia 

1 maternal deatll from disseminated intravascular 
coagulation due to malaria 

2 hospital admissions for severe postpanum 
anaemia 

2 hospital admissions from severe postpanum anaemia 

Guinea-Bissau 2005" ,. 
600 SL vs P 

1 maternal death, PPH (1.4 l), cause of death not 
established on autopsy 

No cases 

India 2006c" 600 PO vs P 

South Africa 2001 a": 600 PO 
vs P 

2 ICU admissions 

1 case of fever> 40 ° C 

2 ICU admissions 

No cases 

South Africa 2001 b~': 80 PO 
vs U 

1 internal Iliac artery ligation for severe PPH 1 hysterectomy for severe PPH 

South Africa 2004": 1000 POI 
SUPR vs P 

1 maternal deattl from severe PPH. coagulopathy, had 
hysterectomy, died on day 2 postpartum 

No cases 

1 maternal death from severe PPH (3 L) secondary to 
cervical tear. coagulopathy 
1 maternal death from PPH (1 U. hypotension and cardiac 
arrest, possibly had internal bleeding from dehisced 
Caesarean section scar 
2 hysterectomies for PPH 

WHO 2001 liVU: 600 PO vs U 2 maternal deaths 
4 hysterectomies 
4 ICU admissions 

2 maternal deaths 
8 hysterectomies 
5 ICU admissions 

5 cases of fever> 40 °c 

ICU, intensive care unit: IV. intravascular; PPH, postpartum haemorrhage. 
, The format used for study identifiers was as follows: country, year, misoprostol (M) dose in micrograms (~), route of administration (1M = intramuscular; 

IV = intravenous; PO = oral: PR = rectal; SL = sublingual), misoprostol compared with (vs) placebo (P) or another uterotonic (U). 

Maternal deaths 
Maternal deaths were reported in 
five trials. 14.15 .!8.;B,69 'lhree other trials 

specified that thert were no mattrnal 
deaths.3u.39.71 No additional maternal 
deaths were identified through com­
munication with the authors of the 
included trials. 

Fig. 1 (available at: http://www.who. 
int/bulletin/volumes/S7/9/0S-0557151 
en/index.htm!) shows only the five 
trials in which maternal deaths were re­
ported. Of 11 deaths reponed in thest 
trials, , •. I;.38.\B.6" 8 occurred in women 

receiving misoprostol (RR: 2.0; 95% 
CI: 0.6S-5.S3; Peru OR: 2.49: 95% 
CI: 0.76-S.13). Of 8 maternal deaths 
rtported in the misoprostol group. 
G were associated with postpartum 
haemorrhage. 14.3858 

Severe maternal morbidity 
Fig. 2 (available at: http://www.who. 
int/bulletin/volumes/87/9/0S-0557151 
en/index.html) shows the data on ma­
ternal deaths and severe morbidity as 
reported in the randomized controlled 
trials of misoprostol compared with 
placebo or other uterotonics to pre­
vent or treat postpartum haemorrhage. 
When misoprosrol was compared with 
other uteroronics. a similar number of 
adverse events was reported in both 
prevention and treatment trials: in 
prevention trials, 16 of 10281 versus 
16 of 10292 women. respectively (RR: 
1.0; 95% CI: 0.51-1.96); in treatment 
trials, 1 of 32 women in the treatment 
as well as the control group (RR: 1.0; 
95% CI: 0.07-15.30). When miso­
prostol was compared with placebo, 
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slightly more adverse events were re­
porred in the misoprostol group in 
both prevention and treatment trials: 
in prevention trials, 8 of 2070 versus 
5 of 2032 women, respectively (RR: 
1.46; 95% CI: 0.52-4.09); in trtat­
mcnt trials, 5 of 196 versus 2 of 202 
women, respectively (RR: 2.06; 95% 
CI: 0.52-S.17). Events were roo few to 

draw any conclusions. 
Table 2 presents descriptions of 

cases of maternal death and morbid­
ity reported in the trials. In a study 
from India. '1 one maternal death in 
the placebo group was not related to 
haemorrhage. In the WHO (2001) 
study.b9 the causes of two deaths in the 
injectable uterotonic group were not 
mentioned. A few studies reported 
admission of the participants to the 
ICU. Olle of them was the WHO 
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(2001) study, in which 9 women were 
admitted to the ICU: 4 of 9224 in the 
misoprostol group and 5 of 9231 in 
the injectable uterotonic group (RR: 
0.80: 95% CI: 0.22-2.98).(") In a recent 
srudy from India, 4 participants were 
admitted to the ICU: 2 of 812 in the 
misoprostol group and 2 of 80S in the 
placebo group. 11 

Blood loss", 1 000 ml 

In the initial analysis of misopros­
tol versus placebo (Fig. 3, available 
at: http://www.who.int/bulletin/vol­
umes/S7/9/08-055715/en/index,html), 
significant heterogeneity (P: > 50%) 
was noted in the results for 600 fIg 
(4914 women; RR: 0.92; 95% CI: 
0.54-1.57; [2: 66%) and for 400 fIg 
(3039 women; RR: 0.80; 95% CI: 
0.47-1.37, random effects model; ]2: 

58Wo). lhe h-:terogcneity could not be 
accounted for by route of administra­
tion or trial quality. Rather, it appeared 
to be related to a single outlier study 
that contributed data to both sub­
groups. Removal of this study from the 
meta-analysis eliminated the signifi­
cant heterogeneity ([2: < 50%). After 
exclusion of the outlier, less blood loss 
<! 1000 ml was noted with 600 pg of 
misoprostol (4514 women; RR: 0.77; 
95% CI: 0.59-1.00, trend, fixed effects 
model) and with 400 pg of misoprostol 
(2642 women; RR: 0.63; 95% CI: 
0.44-0.91) than with placebo. 

In one small trial in which 200 pg 
of misoprostol were compared with 
placebo (in addition to an oxytocin 

Table 3. M~ta-analysis of direct comparisons and adjusted indirect comparisons of 
mlsoprostol, another uterotonic or placebo for risk of PPH 

PPH (2: 1000 ml of blood) RR 95%CI 

Direct comparison. M, 60D Wg vs 400 W9 
Indirect adjusted comparison M, 600 ~g or 400 Wg, vs P 
Indirect adjusted comparison M. 600 ~g or 400 ~g. vs U 
All 

0.841 
1.420 
0.931 
1.023 

D,501-1.411 
0.790-2.555 
0.599-1.446 
0.707-1.481 

CI. (;onfidAnce intArval; M, rnisoprostol; P, placAbo; PPH, postpartllrn hilernorrhage; RR. relative risk: 
U. uterotonic besides rnisoprostol. 

infusion in both groups) at Caesar­
ean sectioIl, no statistically significant 
difference in blood loss 2: 1000 ml 
was found (misoprostol versus pla­
cebo: 352 women; RR: 1.13; 95% CI: 
0.66-1.94). 

When misoprostol was compared 
with other uterotOllics (Fig. 4, avail­
able at: http://www. who.inr/bulletinl 
volumes/87/9/08-055715/en/index. 
htm!) , results showed no heterogene­
ity ([2: 0%). Misoprostol, at a dose of 
600 to SOO pg, was less effective than 
other uterotOnics (22 827 women: 
RR: 1.36; 95% CI: 1.17-1.58). Fur­
thermore, the results obtained with 
400-500 pg of misoprostol did not 
differ significantly from those obtained 
with 600 ~lg (9772 women; RR: 1.23; 
95% CI: 0.96-1.58), even though the 
sample size was smaller than for the 
600-800 fIg doses, the direction of the 
trend was the same. 

In one small trial in which miso­
prostol at a dose of 50 pg administered 
sublingually was compared with inject-

able uterotonics, no significant differ­
ellce was found (75 women; RR: 0.33; 
95% CI: 0.04-2.62). 

When given in addition to rOUtine 
methods of treatment (Fig. 5, available 
at: http://www.who. int/bulletin/vol­
umes/87/9/08-055715/en/index.html), 
600-1000 fIg of misoprostol in split 
doses orally, sublingually and/or rectally 
was more effective than placebo at reduc­
ing an additional blood loss <! 500 ml 
after postpartum haemorrhage (397 
women; RR: 0.57; 95% CI: 0.34-0.96). 

Meta-analysis of dircct and ad­
justed indirect' data from randomized 
trials showed no cvidence of a henefit 
of 600 pg over 400 pg of misoprostol 
for reducing blood loss <! 1000 ml (RR: 
1.02; 95% CI: 0.71-l.48; Table 3 and 
Fig. 6, available at: http://www.who. 
int/bulletin/volumes/87 19/08-0557151 
en/index.html). A sensitivity analysis 
excluding the one trial in which active 
management was not practised') pro­
duced similar results (data not shown). 

Pyrexia 

Fig. 7. Meta-analysis' of direct comparisons (misoprostol, 600 IIg vs 400 IIg) and 
adjusted indirect comparisons (misoprostol, 600 IIg or 400 IIg versus another 
uterotonic or placebo) for risk of PPH 

Pyrexia (body temperature <! 38 DC 
or as defined by authors) was higher 
among women who were given miso­
prostoJ in all subgroups (Fig. 7). "lhere 
was quantitative but not qualitative 
heterogeneity in the subgroup in which 
misoprostol, at a dose of 400-500 fIg, 
was compared with other uterotonics 
(F: 65%). Such heterogeneity could 
not be explained by route of adminis­
tration or trial quality. 

600 pg better 400 ~g better 

Direct 

Inairect placebo 

Indirect uterotonics 

All 

o 2 
RR of PPH 

PPH, postpartum haernorrhage; RR. relative risk. 
., Each horizontal bar represents tile 95'10 coniidence interval. 
Graph generated by Review Manager (RevMan) 4.3 software (The Nordic Cochrane Centre, The Cochrane 
Collaboration. Copenhagen. Denrnark). 

3 

In comparisons with both placebo 
and other uteroronics, 600 pg of miso­
prostol produced pyrexia more often 
than 400-500 pg: misoprostol, 600 fIg 
versus placebo: 3685 women; RR: 6.71; 
95% Cl: 4.83-9.32; misoprostol, 400 
fIg versus placebo: 1996 women; RR: 
3.90; 95% CI: 2.27-6,69; misoprosrol, 
600 fIg versus other uterotonics: 22 337 
women; RR: 6.76; 95'Yo CI: 5.54-8.25; 
misoprostoL 400-500 fIg versus other 
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uterotonics: 8135 women: RR: 3.05; 
95% CI: 2.45-.3.8l. In the two treat­
ment trials, pyrexia was more common 
in the misoprostol' group (392 women; 
RR: 2.78: 95% CI: 1.39-5.53). 

In meta-analysis of direct and ad­
justed indirect data from randomized 
trials, pyrexia was more common in 
the group given 600 jlg of misoprostol 
rather than 400 jlg (RR: 2.53; 95% CI: 
l.78-3.60; Table 4 and Fig. 8). "TIme 
was consistency between the estimates 
derived from the direct and the adjusted 
indirect comparisons. 

-lhe 14 most frequent adverse events 
associated with misoprostol use in the 
WH 0 Adverse Reaction Database 
were as follows (an association does 
not imply causaliry): diarrhoea (l001), 
abdominal pain (687), nausea (394), 
haemorrhage (294), abortion (209), 
vomiting (209), dyspepsia (162), 
flatulence (154), dizziness (152), men­
orrhagia (125), vaginal haemorrhage 
(153) and fever (98). Death (53) was 
the 23rd most common adverse event. 
Without details of the clinical situations 
in which these complications occurred, 
it is not possible to draw conclusions 
from the data. 

Discussion 
Misoprostol is used in the third stage 
of labour primarily to prevent mater­
nal death. Because this is such a rare 
outcome. no trials to date have been 
designed to assess the effect 011 mortal­
ity. However, the occurrence of several 
d~aths in misoprosrol trials has raised 
some concern. 

It is difficult to evaluate rare ad­
verse outcomes in randomized trials. 
However, the systematic review of 
misoprostol trials included in this study 
provides data on more than 40 000 
women. In addition, we complemented 
our search with adverse events reported 
to an international centre for such 
events. To our knowledge, there are no 
other large population-based datasets 
or observational studies of maternal 
deaths or severe adverse outcomes po­
tentially associated with misoprosrol 
use. 

Our svstematic review of maternal 
mortality is limited, I1r;t, by the small 
numbe; of deaths associated with 
misoprostol LIse and the wide 95% con-

Research 

Table 4. Meta-analysis of direct comparisons and adjusted indirect comparisons of 
misoprostol, another uterotonic, or placebo for risk of pyrexia 

Pyrexia (body temperature :t: 38 ·C) RR 95%CI 

Direct companson, M. 600 fIg vs 400 ~g 2.059 1 .399-3.031 
Indirect adjustecl comparison M. 600 ~g or 400 ~g, vs P 1.944 0.676-5.596 
Indirect adJlIsted comparison 600 ~g or 400 ~g, vs U 2.656 1.878-3.758 
All 2.532 1.779-3.604 

CI, (;onfidRnce intArval; M, misoprostol; P, placebO; RR, relative risk; U. uterotonic tJesides misoprostol. 

Fig. 8. Meta-analysis' of direct comparisons (misoprostol, 600119 vs 400 119) and 
adjusted indirect comparisons (misoprostol, 600 119 or 400 119 versus another 
uterotonic or placebo) for risk of pyrexia (body temperature [t] :t: 38 DC or as 
defined by trial authors) 

600 ~g better 400 ~g better 

Direct 

Indirect placebo 

Indirect uterotonics 

• All 

o 2 3 4 5 6 

RR of pyrexia 

RR,relative risk. 
, Each horizontal bar represents the 950/, confidence interval. 
Graph generated by Review Manager (RevMan) 4.3 software (The Nordic Cochrane Centre, The Cochrane 
Collaboration, Copenhagen, Denmark). 

fide nee intervals, which are consistent 
with anything from a modest reduction 
to a large increase in maternal deaths. 
Second. this was a post-hoc analysis 
in response to an observed clustering 
of maternal deaths, and the statistical 
calculations need to be interpreted with 
caution. \X7e recommend prospective 
surveillance of all randomized trials 
for further evidence for or against our 
working hypothesis. 

"TIle idea that a drug may have 
proven benefits against a life-threat­
ening condition yet increase mortaliry 
is coumerimuitive, but such a thing is 
plausible. For example. class 1 amiar­
rhythmics were routinely administered 
to patients after myocardial infarction 
because of their proven suppression 
of ventricular premature depolariza­
tions, a common cause of death after 
infarction. However, in a double-blind, 
placebo-controlled trial in 3549 pa­
tient!. who had sufFered myocardial 
infarction and had left ventricular dys­
function, 1 year after randomization 

to blinded therapy mortality among 
drug-treated patients was 10%, com­
pared with 5% in the placebo-treated 
group (P = 0.0006).72 Monitoring for 
unexpected adverse effects is critical 
before any new medical intervention is 
introduced. 

"TIle cause of death was given for 
some of the deaths reported in the trials. 
Some deaths were due to severe haem­
orrhage, while others did not seem to 
be directly related to haemorrhage. In 
addition. deaths were too few to allow 
for any meaningful interpretation of the 
role misoprostol or other therapeutic 
interventions may have played in them. 

Although they do not prove our 
working hypothesis, these results do 
suggest that misoprosrol may have 
as yet unexplained adverse effects on 
maternal homeostatic functions in the 
third stage of labour. -nlC potential for 
serious side effects is particularly wor­
risome in connection with the use of 
misoprostol for preventing, rather than 
treating, postpartum haemorrhage, 
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because to prevent a single case of post­
partum haemorrhage one would need 
ro treat very large numbers of women. 

In estimating the relative effect of 
600 ~lg versus 400 ~lg of misoprostol 
on postpartum haemorrhage, we used 
meta-analysis of direct and adjusted 
indirect comparisons of randomized 
trial data to improve the precision of 
the findings from direct comparisons 
alone. 1his method proved useful in an 
empirical study of 44 meta-analyses. c

7 

We further validated the method by 
applying it to the same trials for the 
outcome pyrexia, for which direct 
data were reasonably precise because 
pyrexia was more common than haem­
orrhage. We found that the findings 
from adjusted indirect comparisons 
were consistent with those of direct 
comparisons. 

In all studies in which maternal 

Resume 

deaths were reported, misoprostol was 
givc:n at a dose of 2: 600 fIg. Physiologi­
cal studies have shown uterotonic ef 
fects with doses as low as 200 fIg. Our 
direct and indirect comparisons of data 
from randomized trial, showed no dif~ 
ference in effect size between 600 pg 
and 400 fIg doses. Since misoprostol 
sometimes produces dose-related side 
effects such as pyrexia and chills, we 
suggest that research be undertaken to 
establish the smallest dose of the drug 
that is effective and safe. 

Because of the enormous benefits 
of using an effective oral uterotonic 
in the third stage of labour and since 
misoprostol could be used in this man­
ner on a large scale worldwide, further 
research is essential to better assess 
the potential beneficial and harmful 
t'ffect5 of the drug. However, the use 
of misoprostol should not detract from 

international efForts to Ll1Surc that all 
childbearing women have access to con­
ventional utero tonics that have been 
proven safe and effective. "ill 
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Administration de misoprostol pour prevenir et traiter les hemorragies postpartum: revue systematique et 
meta-analyse de la mortalite maternelle et des effets dose-dependants 
Objectif Etudier la mortalite maternelle et les effets dose-dependants temperature corpore lie 2: 40°C, etait relativement rare. Dans les 
du misoprostol sur la perte de sang et la pyrexie dans Ie cadre essais de prevention, nous avons releve une morbidite grave chez 
d'essais randomises portant sur I'utilisation de ce medicament 16 des 10281 femmes sous misoprostol et chez 16 des 10292 
pour prevenir et traiter les hemorragies postpartum, parturientes recevant un uterotonique classique et, dans les essais 
Methodes Nous avons fait des recherches dans Ie registre therapeutiques, chez une des 32 femmes sous misoprostol et chez 
Cochrane des essais controles et dans Pubmed sans emettre une des 32 femmes sous uterotonique c1assique. Les femmes 
de restriction concernant la langue et en utilisant I'expression recevant du misoprostol ont manifeste plus d'effets indesirables 
« (misoprostol AND postpartum) » OR (misoprostol AND que celles recevant un placebo: 8 sur 2070 contre 5 sur 2032 
haemorrhage) OR (misoprostol AND hemorrhage), puis nous avons respectivement dans les essais de prevention et 5 sur 196 contre 
evalue les rapports identifies avec la strategie de recherche du 2 sur 202 dans les essais therapeutiques. La meta-analyse des 
Groupe Cochrane Pregnancy and Childbirth. Nous avons verifie comparaisons directes et indirectes ajustees des resultats d'essais 
la conformite avec les criteres d'admissibilite dans I'etude des randomises n'a fait apparaltre aucune preuve d'une efficacite 
essais randomises comparant Ie misoprostol a un placebo ou superieure de la dose de 600 ~g de misoprostol par rapport a la 
a un autre uterotonique dans la prevention ou Ie traitement dose de 400 ~g, dans la prevention d'une perte de sang 2: 1000 
des hemorragies postpartum. Nous avons extrait et tabule des ml (risque relatif, RR : 1,02 ; IC a 95 % : 0,71-1,48). La pyrexie 
donnees, puis nous les avons analysees avec Ie logiciel Reviewer etait plus de deux fois plus frequente chez les femmes ayant reQu 
Manager (RevMan) 4.3. 2: 600 ~g de misoprostol que chez celles ayant reQu une dose de 
Resultats Dansl'analysefinale, nousavonsprisencompte 46essa is 400 ~g (RR: 2,53; IC a 95 %: 1,78-3,60). 
portant sur plus de 40 000 participantes. Sur 11 deces rapportes Conclusion Des recherches supplementaires sont necessaires 
dans 5 essais, 8 sont survenus chez des femmes ayant reQu pour evaluer plus precisement les effets benefiques et nocifs 
2: 600 ~g de misoprostol (Odds ratio de Peto, OR : 2,49 : intervalle potentiels du misoprostol et pour identifier la plus faible dose 
de confiance a 95 %, IC : 0.76-8,13). La morbidite grave, definie de ce medicament a la fois efficace et sans risque. La presente 
com me la necessite d'une intervention chirurgicale importante, etude a trouve qu'une dose de 400 ~g de misoprostol etait plus 
I' admission en soins intensifs, la defaillance d' un organe ou une sCire qu 'une dose 2: 600 ~g et tout aussi efficace. 
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uterotonics: 8135 women; RR: 3.05; 
95<;/0 CI: 2.45-3.81. In the two treat­
ment trials, pyrexia was more common 
in the misoprostol' group (392 women; 
RR: 2.78; 95% CI: 1.39-5.53). 

In meta-analysis of direct and ad­
justed indirect data from randomized 
trials, pyrexia was more common in 
the group given 600 ]lg of misoprosrol 
rather than 400 fIg (RR: 2.53; 95% CI: 
1.78-3.60; Table 4 and Fig. 8). TI1m' 
was consistency between the estimates 
derived from the direct and the adjusted 
indirect comparisons. 

"Jrospn!~riVf~ ;:i!rvefii3nc~; rH 
,~Gtter~e evr.nrs 

-lhe 14 most frequent adverse events 
associated with misopros[Ol use in the 
WH 0 Adverse Reaction Database 
were as follows (an association does 
not imply causality): diarrhoea (1001), 
abdominal pain (687), nausea (394), 
haemorrhage (294), abortion (209), 
vomiting (209), dyspepsia (162), 
flatulence (154), dizziness (152), men­
orrhagia (125), vaginal haemorrhage 
(153) and fever (98). Death (53) was 
the 23rd most common adverse event. 
Without details of the clinical situations 
in which these complications occurred, 
it is not possible [0 draw conclusions 
from the data. 

Discussion 
Misoprostol is used in the third stage 
of labour primarily to prevent mater­
nal death. Because this is such a rare 
outcome. no trials to date have been 
designed to assess the effect 011 mortal­
irv. However, the occurrence of several 
d~aths in misoprosrol trials has raised 
some concern. 

It is difficult to evaluate rare ad­
verse outcomes in randomized trials. 
However, the systemaric review of 
misoprostol trials included in this study 
provides data on more than 40 000 
women. In addition, we complemented 
our search with adverse events reported 
to an international centre for such 
events. To our knowledge, there are no 
other large population-based datasets 
or observational studies of maternal 
deaths or severe adverse outcomes po­
tentially associated with misoprostol 
use. 

Our svstematic review of maternal 
monality is limited, hr,t, bv the small 
numbe; of deaths associated with 
misoprostollise and the wide 95% con-

Research 

Table 4. Meta-analysis of direct comparisons and adjusted indirect comparisons of 
misoprostol, another uterotonic, or placebo for risk of pyrexia 

Pyrexia (body temperature :oJ: 38 ·C) RR 95%CI 

Direct comparison, M. 600 Wg vs 400 ~g 
Indirect adjusteci comparison M. 600 1-19 or 400 ~g. vs P 
Indirect adjusted comparison 600 ~g or 400 ~g, vs U 

2.059 
1.944 
2.656 
2.532 

1.399-3.031 
0.676-5.596 
1.878-3.758 
1.779-3604 All 

CI. (;onfidBnce intArvai; M, misoprostol; P, placebO; RR,relative risk: U. uterotonic besides misoprostol. 

Fig. 8. Meta-analysis' of direct comparisons (misoprostol, 600 IIg vs 400 IIg) and 
adjusted indirect comparisons (misoprostol, 600 IIg or 400 IIg versus another 
uterotonic or placebo) for risk of pyrexia (body temperature [t] :oJ: 38 ·C or as 
defined by trial authors) 

600 ~g better 400 ~g better 

----,>>_---- Direct 

Indirect placAbo 

Indirect uterotonics 

• All 

a 2 3 4 5 6 

RR of pyrexia 

RR relative risk. 
, Each horizontal bar represents the 95% confidence interval. 
Graph generated by Review Manager (RevMan) 4.3 software (The Nordic Cochrane Centre. The Cochrane 
Collaboration. Copenhagen, Denmark). 

fidencc intervals, which are consistent 
with anything from a modest reduction 
to a large increase in maternal deaths. 
Second, this was a post-hoc analysis 
in response to an observed clustering 
of maternal deaths, and the statistical 
calculations need to be interpreted with 
caution. We recommend prospective 
surveillance of all randomized trials 
for further evidence for or against our 
working hypothesis. 

TIle idea that a drug may have 
proven benehts against a life-threat­
ening condition yet increase mortality 
is counterintuitive, but such a thing is 
plausi ble. For exam pic. class 1 antiar­
rhythmics were routinely administered 
to patients after myocardial infarction 
because of their proven suppression 
of ventricular premature depolariza­
tions, a common cause of death after 
infarction. However. in a double-blind, 
placebo-controlled trial in 3549 pa­
tient; who had sufFered myocardial 
infarction and had left ventricular dys­
function. 1 year after randomization 

to blinded therapy mortality among 
drug-treated patients was 10%, com­
pared with 5%) in the placebo-treated 
group (P = 0.0006).72 Monitoring for 
unexpected adverse effects is critical 
before any new medical imervention is 
imroduccd. 

TIle calise of death was given tor 
some of the deaths reported in the trials. 
Some deaths were due to severe haem­
orrhage. while others did not seem to 

be directly related to haemorrhage. In 
addition, deaths were too few to allow 
for any meaningful imerpretation of the 
role misoprostol or other therapeutic 
imcrventions may have played in them. 

Although they do not prove our 
working hypothesis, these results do 
suggest that misoprostol may have 
as yet unexplained adverse effects on 
maternal homeostatic functions in the 
third stage of labour. -I11C potential for 
strious sidt effects is particularly wor­
risomc in connection with the lISC of 
misoprostol for preventing, rather than 
treating, postpartum haemorrhage, 
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because to prevent a single case of post­
partum haemorrhage one would need 
to treat very large numbers of women. 

In estimating the relative effect of 
600 t1g versus 400 t1g of misoprostol 
on postpartum haemorrhage, \v<: used 
meta-analysis of direct and adjusted 
indirect comparisons of randomized 
trial data to improve the precision of 
the findings from direct comparisons 
alone. This method proved useful in an 
empirical study of 44 meta-analyses. 27 

We further validated the method by 
applying it to the same trials for the 
outcome pyrexia, for which direct 
data were reasonably precise because 
pyrexia was more common than haem­
orrhage. We found that the findings 
from adjusted indirect comparisons 
were consistent with those of direct 
comparisons. 

In all studil:s in which maternal 

Resume 

deaths were reported, misoprostol was 
given at a dose of ~ 600 fIg. Physiologi­
cal studies have shown uterotonic ef­
fects with doses as low as 200 fIg. Our 
direct and indirect comparisons of data 
from randomized trials showed no dif­
ference in effect size between 600 t1g 
and 400 fIg doses. Since misoprostol 
sometimes produces dose-related side 
effects such as pyrexia and chills, we 
suggest that research be undertaken to 

establish the smallest dose of the drug 
that is effective and safe. 

Because of the enormous benefits 
of using an effective oral uterotonic 
in the third stage of labour and since 
misoprostol could be used in this man­
ner on a large scale worldwide, further 
research is essential to better assess 
the potential beneficial and harmful 
effects of the d.rug. However, the use 
of misoprostol should not detract from 

international ciT<lrts to ensure that all 
childbearing women have access to con­
venrional uterotonics that have been 
proven safe and. effective. 'z 
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Administration de misoprostol pour prevenir et traiter les hemorragies postpartum: revue systematique et 
meta-analyse de la mortalite maternelle et des effets dose-dependants 
Objectif Etudier la mortalite maternelle et les effets dose-dependants temperature corporelle ~ 40°C, etait relativement rare. Dans les 
du misoprostol sur la perte de sang et la pyrexie dans Ie cadre essais de prevention, nous avons releve une morbidite grave chez 
d'essais randomises portant sur I'utilisation de ce medicament 16 des 10281 femmes sous misoprostol et chez 16 des 10292 
pour prevenir e! traiter les hemorragies postpartum. parturientes recevant un uterotonique classique et, dans les essais 
Methodes Nous avons fait des recherches dans Ie registre therapeutiques, chez une des 32 femmes sous misoprostol et chez 
Cochrane des essais controles et dans Pubmed sans emettre une des 32 femmes sous uterotonique classique. Les femmes 
de restriction concernant la langue et en utilisant I'expression recevant du misoprostol ont manifeste plus d'effets indesirables 
« (misoprostol AND postpartum)}) OR (misoprostol AND que celles recevant un placebo: 8 sur 2070 contre 5 sur 2032 
haemorrhage) OR (misoprostol AND hemorrhage), puis nous avons respectivement dans les essais de prevention et 5 sur 196 contre 
evalue les rapports identifies avec la strategie de recherche du 2 sur 202 dans les essais therapeutiques. La meta-analyse des 
Groupe Cochrane Pregnancy and Childbirth. Nous avons verifie comparaisons directes et indirectes ajustees des resultats d'essais 
la conformite avec les criteres d'admissibilite dans I'etude des randomises n'a fait apparaltre aucune preuve d'une efficacite 
essais randomises comparant Ie misoprostol a un placebo ou superieure de la dose de 600 I-1g de misoprostol par rapport a la 
a un autre uterotonique dans la prevention ou Ie traitement dose de 400 I-1g, dans la prevention d'une perte de sang ~ 1000 
des hemorragies postpartum. Nous avons extrait et tabule des ml (risque relatif, RR : 1,02; IC a 95 % : 0,71-1,48). La pyrexie 
donnees, puis nous les avons analysees avec Ie logiciel Reviewer etait plus de deux fOis plus frequente chez les femmes ayant re~u 
Manager (RevMan) 4.3. ~ 600 I-1g de misoprostol que chez celles ayant reQu une dose de 
Resultats Dans I 'analyse finale, nous avons pris en compte 46 essais 400 I-1g (RR : 2,53 ; IC a 95 % : 1,78-3,60). 
portant sur plus de 40 000 participantes. Sur 11 deces rapportes Conclusion Des recherches supplementaires sont necessaires 
dans 5 essais, 8 sont survenus chez des femmes ayant reQu pour evaluer plus precisement les effets ben8fiques et nocifs 
~ 600 I-1g de misoprostol (Odds ratio de Peto, OR : 2,49 ; intervalle potentiels du misoprostol et pour identifier la plus faible dose 
de confiance a 95 %, Ie: 0,76-8,13). La morbidite grave, definie de ce medicament a la fois efficace et sans risque. La presente 
comme la necessite d'une intervention chirurgicale importante, etude a trouve qu'une dose de 400 I-1g de misoprostol etai! plus 
I'admission en soins intensifs, la defaillance d·un organe ou une sOre qu'une dose ~ 600 I-1g et tout aussi efficace. 
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Resumen 

Prevencion y tratamiento de la hemorragia posparto con misoprostol: revision sistematica y metanalisis de la 
mortalidad materna y los efectos dosis-dependientes 
Objetivo Analizar la mortalidad materna y los efectos dosis­
dependientes del misoprostol sobre la perdida de sangre y en forma 
de fiebre en los ensayos aleatorizados realizados sobre su uso con 
fines de prevencion 0 tratamiento de la hemorragia posparto. 
Metodos Utilizamos el Registro de Ensayos Controlados de 
Cochrane y Pubmed para realizar una busQueda en todos los 
idiomas planteada en los siguientes terminos: «(misoprostol AND 
postpartum) OR (misoprostol AND haemorrhage) OR (misoprostol 
AND hemorrhage) )'. Se procedio a evaluar los trabajos identificados 
mediante la estrategia de busQueda del Grupo Cochrane de 
Embarazo y Parto, y se determino la elegibilidad de los ensayos 
aleatorizados en Que se comparo el misoprostol ya fuera con 
un placebo 0 con otro uterotonico como forma de prevencion 
o tratamiento de la hemorragia posparto. Los datos extraidos 
fueron tabulados y analizados con el software Reviewer Manager 
(RevMan) 4.3. 
Resultados Illcluimos en el analisis final 46 ensayos Que 
abarcaron a mas de 40 000 participantes. De las 11 defunciones 
notificadas en 5 ensayos, 8 correspondian a mujeres Que habian 
recibido ., 600 ~g de misoprostol (oportunidad relativa [OR] de 
Peto: 2,49; intervalo de confianza [IC] del 95%: 0,76-8.13). 
La morbilidad grave, definida como la necesidad de cirugia 
mayor, el ingreso en cuidados intensivos, la aparici6n de 
insuficiencia organica 0 una temperatura corporal 2: 40°C, fue 

relativamente poco frecuente. En los ensayos de prevenci6n, 
sufrieron morbilidad grave 16 de las 10281 mujeres a las Que 
se administro misoprostol, y 16 de las 10292 mujeres sometidas 
a uterotonicos convencionales; en los ensayos de tratamiento, 
sufrieron cuadros graves 1 de 32 mujeres sometidas a misoprostol 
y 1 de 32 mujeres tratadas con uterotonicos convencionales. 
Quienes recibieron misoprostol sufrieron mas eventos adversos 
Que quienes recibieron placebo: 8 de 2070 frente a 5 de 2032, 
respectivamente, en los ensayos de prevenci6n, y 5 de 196 frente 
a 2 de 202, respectivamente, en los ensayos de tratamiento. EI 
metanalisis de las comparaciones directas e indirectas ajustadas 
de los resultados de los ensayos aleatorizados no aporto ningun 
indicio de que la dosis de 600 ~g sea mas eficaz Que la de 400 ~g 
para prevenir las hemorragias ., 1000 ml (riesgo relativo. RR: 1,02; 
IC95%: 0.71-1,48). La frecuellcia de fiebre entre las mujeres Que 
recibieron ., 600 ~g de misoprostol fue mas del doble que en las 
tratadas con 400 ~g (RR: 2,53; IC95%: 1,78-3,60). 
Conclusion Es necesario realizar nuevas investigaciones para 
evaluar con mas precision los posibles efectos beneficiosos y 
nocivos del misoprostol y para determinar la dosis mas baja 
eficaz y segura. Segun los resultados de este analisis, las dosis de 
400 ~g de misoprostol son mas seguras Que las dosis ., 600 ~g 
Y tienen la misma eficacia. 
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Fig. 1. Maternal deaths' reported in randomized trials of misoprostol b versus placebo or another uterotonic to prevent or treat PPH 
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CI. confidence interval: Guinea-B. Guinea-Bissau: L or SL. sublingual: 0 or PO. oral; P. placebo: PPH. postpartum haemorrhage: R. rectal: RR, relative fisk; S AIr, South Africa; 
U, uterotonic other than misoprostol. 
., Trials that did not report maternal deaths are not shown. The denominators for all trials are 21 814 for misoprostol groups and 22 526 for control groups. Meta-analysis with all 

trials included yielded the same RR and 95% CI. 
, Misoprostol dose always in micrograms. 
Graph generated by Review Manager (RevMan) 4.3 software (The Nordic Cochrane Centre. The Cochrane Collaboration, Copenhagen. Denmark). 
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Fig. 2. Randomized trials' of misoprostol b versus placebo or another utrotonic to prevent or treat PPH 
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CI, confidence interval; Guinea-B, Guinea-Bissau; Lor SL, sublingual, 0 or PO, oral; R placebo; PPH, postpa,1um 11aemorrhage; R, recial; RR, relative fisk; S Africa, South Africa; 
U, uterotonic other than misoprostol. 
, Outcome variables: maternal death or severe morbidity. 
, Misoprostol dose always in micrograms. 
Graph generated by Review Manager iRevMal1) 4.3 software (Trle Nordic Cochrane Centre. The Cochrane Collaboration, Copenhagen, Denmark). 
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Fig. 3. Randomized trials of misoprostol a versus placebo to prevent PPH, effect on blood loss:t: 1000 ml 

2 .-"":.3 ~~: :::=.:. : 
=·3"c,:1,,::=:: 
~ ---;3: I ,c:=':= 
,:a"'::d:~~::;:: ;: 
'~'3 :'C, ,:::':' 
:'0 "e3-3 :~ :::2~ : 

:: :.~ t"':::'"'. '~'5C::'C~:: ;-:~"~.::; e"sus ;;ac~<:: 
.5-:: :S2:':= :: .:: ,:,. _ oj 

",' 

:3.~.:: _' 
~3':2 ?= 

• 

• 
• 

---"' 

Research 

.: = . - . - ~, 

- =~. 

CB, buccal; CI. confidence interval: CS. Caesarean section: SL. sublingual: P. placebo; PO. oral; PPH. postpartum haemorrhage; R. rectal; RR, relative risk; S Africa, South Africa; 
USA, United States of America. 
, Miscprostol close always in micrograms. 
Graph generated by Review Manager IRevMani 4.3 software (The Nordic Cochrane Centre. The Cochrane Collaboration. Copenhagen. Denmark). 
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Fig. 4. Randomized trials of misoprostola versus another uterotonic to prevent PPH, effect on blood loss;e 1000 ml 
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CI. confidence interval; CS, Caesarean section; PO. oral; PPH. postpartum haemorrhage; R or PRo rectal; RR, relative risk; S Africa, South Africa; SL, sublingual; U, uterotoniC other 
than misoprostol; UK, United Kingdom; USA, United States of America. 
, Misoprostol dose always in micrograms. 
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Fig. 5. Randomized trials of misoprostol' versus placebo to treat PPH, effect on additional blood loss ~ 500 ml following postpartum 
haemorrhage 
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CI, confidence interval; Lor SL, sublingual; PO. oral: PPH, postpartum haemorrhage; R. rectal; RR. relative risk; S Africa. Soulh Africa. 
, Miscprostol dose always in micrograms. 
Graph generated by Review Manager iRevManl 4.3 software W,e Nordic Cochrane Centre, The Cochrane Collaboration. Copenhagen. Denmark). 
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Research 

Fig, 6, Randomized trials of misoprostol a versus placebo or another uterotonic to prevent or treat PPH, effect on pyrexia (body 
temperature [t] ~ 38 DC or as defined by trial authors b) 
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CI, coniidence interval; Guinea-B, Guinea-Bissau; Lor SL sublingual, () or PO, oral; P, placetlo, PPH, postpartum haemorrhage; PR or R, reclal; S Afr or S Africa, Soul11 Africa; 
U, uterotonic other than misoproslol; UK. United Kingdom, 

F 

" Misoprostol dose always in micrograms, 
, I> 37,1 'C in India 06b; I" 37,3 'C in Australia 99; I " 37,5 'C in Gambia 04 and Ghana U4: I " 37,8 'c in S Africa 98d, 01; I > 37,9"C in Canada 02; I> 38 'C in Canada 

07, Turkey 02. Turkey 03, WHO 99, WHO 01 and Zimbabwe 01; t" 38 'c in Belgium 99, China 01, China 07, France 01, India 04b, India 06f, Guinea-B 05 and Nigeria 03; 
t " 38,5 'C in S Africa 04; t > 39 'c in France 01; t undefined in India 05a, India 06a, India 06c, India 06d and India 06e, 

Graph generaled by Review Manager rRevMan) 4,3 software (The Nordic Cochrane Cenlre, The Cochrane Collaboration, Copenhagen, Denmark), 
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