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ABSTRACT  

BACKGROUND 

Research conducted in low resource environments suggests misoprostol is effective in reducing 

the incidence of postpartum hemorrhage (PPH), but larger studies in skilled healthcare facilities 

suggests misoprostol does not positively impact maternal mortality. There are no systematic 

reviews specifically examining the effect of misoprostol vs. placebo on PPH in environments 

where oxytocin is simply not available.  

 

OBJECTIVE 

Has the use of misoprostol to prevent PPH in women giving birth in austere environments 

positively contributed to the reduction of maternal mortality rates, postpartum hemorrhage 

and differences in ante/postpartum hemoglobin levels? 

 

DESIGN 

This is a systematic review where PubMed, Cochrane, Google Scholar, Scopus, and Embase 

were searched from January 2014 through June of 2017 for RCTs. Nine papers met the criteria 

for inclusion. 

 

RESULTS 

There was not enough data to effectively study the relationship of misoprostol and hemoglobin, 

not enough power to the studies to make a statement about the relationship of misoprostol’s 

effect on maternal mortality, but several Cohen’s D and Odds Ratio analyses of misoprostol vs. 

placebo found the effect of misoprostol on reducing PHH and severe PPH to be greater than 

placebo, particularly when taken orally. When the effect of misoprostol was compared to 

placebo effect on total blood loss using a Cohen D analysis, the effect was not found to be 

greater (Cohen’s D (95% CI) = -0.19 [-0.43, 0.04]), and with some evidence of bias (I-squared = 

83.1%, p = 0.000). When various routes of administration (rectal, vaginal) of misoprostol are 

compared with at least 600 μg of oral misoprostol, the oral route is not found to be more 

effective in reducing blood loss (Cohen’s D (95% CI) = -0.33 [-0.59, 0.08]), and bias is again 



 

evident with an i-squared of 86.6% with p = 0.001. When the measured outcome is ≥ 500 mL of 

blood loss and all routes and doses of misoprostol are compared to placebo, the effect of 

misoprostol is not found to be significant (OR (95% CI) = 0.80 [0.53, 1.2]), but when parsed into 

oral vs. non-oral routes of administration, the effect of misoprostol is found to be greater than 

placebo in preventing blood loss ≥ 500 mL (OR (95% CI) = 0.61 [0.43, 0.86]). When a cutoff of ≥ 

1000 mL of blood loss (severe PPH) is employed, misoprostol is found to have greater effect 

than placebo no matter if all routes or only oral are compared, but the oral routes are 

associated with an OR of 0.57 (95% CI = 0.39, 0.83) and all routes with an OR of 0.60 (95% CI = 

0.44, 0.80). When the effect of misoprostol is compared to the effect of placebo on patients’ 

requirement of additional uterotonics or referral to higher level of care, the use of misoprostol 

is not associated with a statistically significant reduction in need for additional uterotonics or 

referral (OR (95% CI) = 0.31 [0.10, 1.01]). 

 

CONCLUSION 

When compared in scarce resource settings, misoprostol is not more effective than placebo in 

reducing overall blood loss, no matter what route of administration is employed. Neither is 

misoprostol more effective than placebo in preventing postpartum hemorrhage (≥ 500 ml blood 

loss), unless it is administered orally or sublingually. Misoprostol is more effective than placebo 

in preventing severe postpartum hemorrhage (≥1000 ml blood loss), no matter what route of 

administration, though oral remains most effective. Finally, misoprostol is not found to be 

better than placebo in preventing transfer to higher level of care or additional uterotonics. 
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INTRODUCTION 

Maternal Mortality 

Across the world, childbirth is a dangerous endeavor. Unfortunately and not surprisingly, 

maternal mortality, the death of a pregnant woman while pregnant or within 42 days of 

delivery or termination, is much higher in developing countries and/or low resource settings. 

For example, a woman’s lifetime risk of dying of a pregnancy-related cause in developed 

countries hovers around 1:4900, while women in developing countries assume a risk closer to 

1:180.1 In particularly unstable situations - conflict, displacement, famine, etc. - a woman’s 

lifetime risk of death in childbirth is 1:54.46 That is an astounding number, and certainly one the 

world is committed to changing, as fast as possible. The United Nation’s Millennium 

Development Goals (MDG, see below) deadline recently passed (December 2015), and the 

World Health Organization (WHO) has moved towards increasingly sustainable goals for 

improving maternal mortality worldwide, a topic to be covered within this systematic review. 

 

Maternal mortality encompasses several discrete themes, but 75% of all deaths can be 

attributed to five major complications:2 

● severe bleeding, primarily postpartum hemorrhage 

● sepsis/infections  

● preeclampsia and eclampsia 

● complications from delivery 

● unsafe abortion 

In fact, the first three account for more than 50% of maternal deaths alone, and postpartum 

hemorrhage is the primary cause of death, responsible for up to 30% of all maternal deaths.3 

Some estimate PPH is responsible for 10 deaths every hour worldwide.34 The remaining 25% 

of maternal deaths are related to common pre-existing and complicating conditions such as 

AIDS and malaria.  

Individually, it is relatively easy to come up with a solution to each of these five problems, 

but particular challenges are unique to each developing country and remote environment. 
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For example, oxytocin is a powerful uterotonic agent commonly used in developing 

countries to prevent or treat postpartum hemorrhage. Ideally, oxytocin would be delivered 

to the areas lacking it, but it is complicated by the need for an IV or an IM injection, which 

requires particular training and care. For instance, needle reuse has been a significant 

problem in low-resource settings. Without proper care, one morbidity may be exchanged for 

another, especially when HIV prevalence is much increased in said environments. Secondly, 

the so-called “cold chain” cannot be maintained in most developing countries, which 

coincidentally lie disproportionately equatorially. These are two reasons the efficacy and 

safety of Misoprostol, a heat stable pill, has been explored as a prevention/treatment for 

postpartum hemorrhage.  

All of the five primary complications have a common denominator: a lack of access to skilled 

antenatal, intrapartum and postnatal care. In the developed world, most women have 4 

antenatal visits, while in the developing world, particularly in rural areas, 60% of women 

have little to no antenatal care. However, some estimate up to 82% of women in developing 

countries have had some antenatal care, even if inadequate.5 This makes it particularly 

difficult to identify potentially high-risk pregnancies and anticipate complications requiring a 

skilled facility and/or providers. Skilled midwives and community health workers are 

currently part of a solution plan, and they will be discussed further in this review. In rural or 

remote areas of developing countries, particularly countries in South Asia and Sub-Saharan 

Africa, only 51% of women have a skilled birth attendant (midwife, skilled nurse or 

physician) present during delivery, regardless of birthing at home or in a hospital.1 By 

contrast, 99% of women delivering in the United States are attended by a skilled health 

professional.4 

Millennium Development Goals 

In 1990 the UN and WHO convened and produced the Millennium Development Goals 

(MDGs), 8 goals with a December 2015 deadline, serving as a blueprint to eradicate extreme 

poverty and hunger (1), achieve universal primary education (2), promote gender equality 

and empower women (3), reduce child mortality (4), improve maternal health (5), combat 
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HIV/AIDS, malaria and other diseases (6), ensure environmental sustainability (7), and 

develop a global partnership for development (8).6 

With particular regard to maternal health, the particular objective was to reduce the 

maternal mortality rate (MMR) by 75% in every individual country, and to achieve universal 

access to reproductive health. While neither goal was universally met, progress was 

achieved. Global MMR declined by 45%, and nine countries were successful in reducing their 

individual MMR by 75%. At this time, less than half of women are receiving adequate 

antenatal care - progress has been slow, but progress has been made. 

Taking off from the MDGs, WHO’s Global Strategy for Women’s, Children’s and Adolescent’s 

Health establishes 16 new Sustainable Development Goals (SDGs) to accomplish over the 

next 15 years.5 The specific objective regarding maternal mortality (part of SDG 3: Ensure 

healthy lives and promote well-being for all at all ages) is to reduce the global maternal 

mortality ratio to less than 70 per 100,000 live births by 2030. Methods to reduce the MMR 

proven to be successful thus far include training/deploying midwives, educating young 

women (more education reduces the risk for maternal death), providing universal and free 

healthcare to women and children, and family planning/birth spacing.6 

 

These goals establish the foundation for providing more comprehensive healthcare worldwide 

and provide a framework to make specific advances in reducing maternal mortality, particularly 

by reducing the incidence of death via postpartum hemorrhage (PPH). 

Postpartum Hemorrhage 

The leading cause of maternal mortality in African and Asian developing countries is 

postpartum hemorrhage (PPH), and it typically affects 2% of women giving birth.7 If PPH 

could be eliminated as a cause of maternal mortality, up to 25% of maternal lives lost could 

be saved, yearly, translating to nearly 82,000 lives in 2015.1 PPH is defined by blood loss of 

500 ml or more within 24 hours of delivery and severe PPH would be a loss greater than 

1000 ml within 24 hours of delivery.  
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The role postpartum hemorrhage plays in maternal mortality has been well studied, as well 

as its prevention and treatment, but a perfect solution has not been identified. It is most 

often caused by an atonic uterus, but trauma to the genital tract, uterine rupture, retained 

placental tissue and maternal coagulation disorders may also be sources of PPH. If delivering 

in a skilled healthcare facility, PPH due to uterine atony is typically treated with parenteral 

oxytocin. The contribution of uterotonics such as oxytocin, misoprostol and ergometrine 

have been explored, and currently oxytocin has been deemed most effective, though 

research is ongoing.8 The problem with PPH is really not the treatment, it is managed quite 

successfully in developed countries, but the root of the problem lies with poor antenatal 

care and an inability for women experiencing PPH to get the timely care they need in low 

resource settings.14 

Further, although PPH is the most significant individual contributor to maternal mortality 

worldwide (with a worldwide average PPH prevalence rate of 6%, and 10.5% in Africa), even in 

the most dire circumstances studies are challenged by a relatively low number of women 

delivering babies and dying due to hemorrhage (the ratio is high, but the absolute number is 

low). The worst maternal mortality ratio recorded belongs to Sierra Leone at 1,360 maternal 

deaths per 100,000 live births. If 30% of maternal deaths can be attributed to PPH, then in 

Sierra Leone 408/100,000 women will die of PPH, or one woman per 245 who deliver.26 Clearly 

no study is likely to examine tens or hundreds of thousands of women in resource poor settings 

at a given time, therefore many studies must be compiled to assess the effects and outcomes of 

various therapies to prevent and treat PPH. Variability in methods, practices, outcomes and 

scenario contribute to the difficulty of systematic reviews studying the effects of misoprostol 

for the prevention and treatment of PPH in resource poor settings. 

Misoprostol + Oxytocin 

In many under resourced regions, home deliveries, or deliveries in non-hospital/non-skilled 

settings, are more common than skilled hospital settings. Most United Nation countries actively 

working towards reducing MMR have stressed the importance of delivering with a skilled 

birthing attendant in a well-equipped healthcare facility, but this is simply not a reality for many 
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women living in remote communities. Employing and deploying community health workers, 

midwives and nurses to assist in the delivery process has become increasingly common. In 

settings such as these, oxytocin as a treatment of PPH is still not a reliable option. Oxytocin is a 

heat-sensitive drug and requires refrigeration/freezing for a reasonable shelf life, neither of 

which are dependable in rural Sub-Saharan Africa or similar settings.31 It also requires 

parenteral delivery, which is unreliable both in terms of community health worker/midwife 

skills and supplies. Alternatively, misoprostol, an inexpensive prostaglandin E1 analogue, may 

be delivered sublingually in a non-heat-sensitive pill format. It was originally developed in the 

1970’s and approved in the 1980’s for the treatment of NSAID-induced gastric ulcers, but it is 

also currently employed for inducing labor, abortions, preventing PPH, and for cervical ripening 

in general gynecological procedures.15 In 2012, WHO recommended the oral administration of 

misoprostol by community health workers or skilled birth attendants to prevent PPH and avoid 

obstetric emergencies.9 Also currently under investigation, but not currently recommended by 

WHO, is the safety and feasibility of antenatal delivery of misoprostol for the prevention of PPH 

in home-delivery settings.  

 

Since WHO’s addition of misoprostol to its essential medicines list, several excellent systematic 

reviews comparing the efficacy of oxytocin to misoprostol have been produced.8,47,48,49  The 

evidence generally reveals oxytocin’s superiority in treating PPH with fewer side effects. Some 

of this can likely be attributed to the pharmacodynamics of oxytocin vs. misoprostol in 

relationship to the third stage of labor. Therapeutic plasma oxytocin peaks at the same time as 

an average third stage of labor (at about 6 minutes), while the curve for misoprostol is more 

gradual in both ascension and descension and peaks at 20-30 minutes.30 While this information 

is useful, at this point in time oxytocin is not a legitimate option for many areas where PPH is a 

significant risk. To date, systematic reviews examining the efficacy of misoprostol alone in 

remote settings have not been completed. Many of the studies meeting the criteria for 

remote/rural deliveries without access to large or national teaching hospitals are not 

particularly high quality studies - their n is low and methods not always fundamentally robust, 

but said studies are the beginning and end of published material on this topic in severely under 
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resourced settings. They have often been eliminated from systematic reviews of misoprostol 

and oxytocin as PPH prevention and treatment, but part of their basic utility is the setting in 

which they are conducted.  

Misoprostol Controversy 

Because some extensive and reputable systematic reviews question the evidence for 

misoprostol in the management of PPH, controversy over its implementation exists. In a 2009 

Cochrane systematic review, Hofmeyr et. al concluded there was no statistically significant 

difference in maternal mortality for misoprostol vs. control or misoprostol vs. placebo.8 Other 

studies show compelling evidence to the contrary (Winikoff et al), yet other systematic reviews 

(Chu et. al) also find the evidence weak.16,17  

 

The side effects of misoprostol, particularly when used incorrectly or inappropriately, can be 

dangerous. They include fever, shivering, syncope, nausea, vomiting, abortions, birth defects, 

and hypersensitivity reactions.18,19 Other concerns and potential indirect side effects of 

advanced distribution of misoprostol in particular are discouraging facility deliveries or delaying 

treatment seeking due to a false sense of security.34 Prevention of treatment of PPH is also an 

off-label use of misoprostol, and while misoprostol is used in controlled settings to induce labor 

for an abortion, in countries or states where abortion is illegal, misoprostol has been used to 

abort a pregnancy without proper medical care and sometimes with disastrous outcomes. For 

this reason, the widespread distribution of misoprostol potentially poses a threat to the safety 

of pregnant women. 

 

Since WHO’s recommendation in 2012 (see below), several studies have sought to determine if 

misoprostol could be safely delivered by community health workers. In South Sudan, Smith et. 

al determined misoprostol could feasibly and safely be distributed for better postpartum 

uterotonic access in a post-conflict setting, which then seems reasonable to extrapolate similar 

success to similar settings.20 A second study in Ghana showed similar results - community 

distribution of misoprostol was both safe and efficacious with 982 of 999 doses accounted for 

at the conclusion of the study (just 1.7% loss to follow up).21 In a 2013 integrative review, the 
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combination of community health workers (CHW) and home visits resulted in the highest 

distribution coverage rather than relying on the pregnant woman to seek or receive antenatal 

care.22 

 

Another element of the misoprostol controversy lies in the fundamental definition of PPH (at 

least 500 mL of blood loss, or 1000 mL in severe PPH) which is very difficult to consistently and 

accurately measure. It is therefore also difficult to attribute success or failure of a therapy with 

an imprecise measurement of outcomes. Some studies have found creative ways to implement 

a culturally relevant and accessible measurement strategy, such as using a local garment in 

Tanzania, the “kanga”, while others have used training and medical drapes with very good 

outcomes.23,24 While assigning results to therapy is important, one integrative review found 

limited evidence to support the hypothesis that the accurate diagnosis of PPH via correct blood 

loss volume measurements had any definitive relationship to maternal outcomes.24 

Consequently, this bit of controversy may be less important to further address. 

 

Some who oppose the antenatal distribution of misoprostol argue that it may undermine 

efforts encouraging women to deliver in skilled health facilities.32 One obvious shortcoming of 

this theory is that it still fails to address the circumstances where there are no skilled health 

facilities within a reasonable distance to particularly low-resource/post-conflict settings. Many 

publications also note the inconsistency of oxytocin availability within the skilled facilities 

themselves. Thus, a country by country analysis may be necessary to determine if antenatal 

distribution of misoprostol is really warranted rather than continual encouragement and 

reinforcement of facility deliveries. 

WHO Recommendations 

Despite controversy and sometimes weak evidence, the World Health Organization (WHO) 

recommends for the prevention of PPH uterotonics should be offered to women giving birth 

during the third stage of labor - after the baby has been delivered and before/until the placenta 

has been delivered. Oxytocin is recommended first (10 IU either IM or IV) when there are skilled 

birth attendants present, but misoprostol (600 μg PO) is recommended in the setting of 
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community/lay health workers who have been trained in its use, and when oxytocin is not 

available (in addition to other preventative measures).10  

 

Similarly, for the treatment of postpartum hemorrhage, WHO recommends oxytocin be 

delivered in the same manner as for prevention, and in the case oxytocin is not effective, 

misoprostol (800 μg PO), or IV ergometrine, among other methods.10 
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RESEARCH METHODS  

The Cochrane Collaboration offers guidelines for completing and reporting the results of a 

systematic review, and those guidelines were followed in undertaking this systematic review.35 

This project was submitted to the institutional review board of the University of Arizona College 

of Medicine and a notice of exempt approval was received.  

Criteria for the consideration of studies for this review  

Types of studies: All relevant RCTs comparing the effects of misoprostol with the effects of 

placebo or no intervention were considered for inclusion. No simulation studies were included. 

Types of participants: Pregnant women who eventually gave birth via vaginal delivery in a low-

resource setting (preferably home/rural clinics, but also including very poorly equipped 

hospitals as well) were considered for inclusion. Patients who eventually underwent cesarean 

section were not included.  

Types of interventions: Randomized controlled trials comparing the effects of misoprostol with 

the effects of placebo or no intervention were included. Specifically, studies comparing 

misoprostol to oxytocin or another uterotonic without a control or placebo arm were not 

included, except for studies that also compared the effect of misoprostol vs. placebo on 

whether the patient required additional uterotonics (i.e., oxytocin) or transfer to a higher level 

of care. Initially, studies with a misoprostol or placebo arm that were followed by oxytocin in 

the case of hemorrhage or severe hemorrhage were not to be included, but instead those 

studies with this data in addition to the data we initially sought were included to compare the 

efficacy of misoprostol vs. placebo in preventing the need for additional uterotonics or transfer 

to a higher level of care. Not enough RCTs used the measure of hemoglobin before/after 

delivery to warrant compilation of data for comparison of misoprostol vs. placebo, as originally 

intended. 

Types of outcome measures: Primary outcomes measured were total blood loss, blood loss 

>500 mL, blood loss >1000 mL and changes in hemoglobin ante/postpartum. Secondary 

outcomes measured and used were need for additional uterotonics and transfer to higher level 

of care.  
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Blood Loss (Objective and Perceived: This may have been directly measured, or it may 

have been estimated. Visual blood loss estimations have been shown to be less 

effective, but in some scenarios and cultures, it is the best available.24 Typical cut-offs 

for blood loss are ≤500ml, ≤1000ml and >1000 ml, but not all programs recorded all of 

these measurements. Studies including subjective (perceived) or objective (measured) 

assessment of PPH was assumed to mean 500 mL of blood loss if not otherwise stated. 

Change in Hb: This was an indirect way to measure or corroborate blood loss 

measurements. Few studies actually included this measurement, presumably because it 

requires technology more difficult to employ in the desired under-resourced/non-

hospital setting. 

Referrals: For women delivering at home who took misoprostol and were referred to a 

higher level of care either because they continued to bleed or another complication, 

including extreme side effects of misoprostol. 

Search methods for identification of studies 

Search locations: PubMed, Cochrane, Google Scholar, Scopus, Embase 

Search Terms (both keywords and MeSH): In varying combinations: Postpartum hemorrhage, 

PPH, postpartum, hemorrhage, haemorrhage, misoprostol, cytotec, prostaglandin, community, 

Developing Countries, prevention, rural 

Search Methods: Continued, intermittent searches of the Cochrane Central Register of 

Controlled Trials, PubMed, etc. for most up-to-date research up until Spring 2017 with no 

restriction on language, however, all relevant articles were in English. Reference lists of review 

articles and other studies were searched for studies fitting the inclusion and exclusion criteria 

of this systematic review. The 2747 results were first screened by a single reviewer for 

duplicates, then by title/abstract, and finally entire text review to identify literature specifically 

on the topic of Misoprostol for the prevention and/or treatment of PPH after vaginal deliveries 

in an under-resourced, non-hospital setting.  
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Data collection and analysis 

Selection of studies: Studies were initially 

included if the title and abstract were 

relevant. If the abstract or title were not 

sufficient to determine a study’s relevance, 

the entire study was examined and then 

included or excluded appropriately 

(approximately 60 studies). Nine studies met 

the inclusion/exclusion criteria. 

Data extraction and management:  

Data was extracted by hand from each study 

into spreadsheets and subsequently 

compared and analyzed. Any outcomes not 

previously identified was not extracted, and 

data related to any other intervention 

studied was also not extracted. 

Assessment of risk of bias in included 

studies: One reviewer used the Cochrane 

Collaboration’s tool, which provided the 

following criteria to assist with the 

assessment of risk: adequacy of sequence 

generation (selection bias), allocation 

concealment (selection bias), and blinding of 

participants and personnel (performance bias), blinding of outcome assessment (detection 

bias); addressing of incomplete outcome data (attrition bias); and selective outcome reporting 

(reporting bias).35 Bias in all studies has been summarized in Table 1. 

Measures of treatment effect: Cohen D, a standard measure of effect size, was used to analyze 

the data. It is an estimate of the difference between two means expressed in standard 

deviation units and allowed us to clarify the size of an effect found in a study. 
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Dealing with missing data: If the studies selected did not have the primary outcomes, they 

were not used in analysis. Not all studies included all outcomes, therefore some of the analysis 

is limited to the number of studies with those outcomes. For example, some studies measured 

blood loss as a primary outcome, and some measured changes in hemoglobin before and after 

delivery. These studies were not compared, but studies containing both outcomes were 

compared. 

Assessment of heterogeneity and bias: We used i-squared test to assess heterogeneity and 

bias, which relates the percentage of total variation across selected studies due to 

heterogeneity rather than chance.36 An I2 p-value of < 0.05 indicates there is likely bias among 

one or more study’s outcomes. More inconsistency is expected when comparing lower quality 

studies. 

Statistical Analysis: Cohen’s D, a standardized measure of effect size, was used to compare non 

binary data. It’s an estimate of the difference between two means expressed in standard 

deviation units, which allowed us to interpret the size of an effect found in a study independent 

of the scale that was used to make measurements (in this case, mL most often), so a 

relationship can be easily understood, even if one does not understand the significance of a 

particular measurement. Odds ratio analysis was performed on binary data. 
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RESULTS  

Included Studies 

Our final results included data from 9 studies that met our aforementioned inclusion criteria, 

which included 5801 study participants. Studies took place in Egypt, Pakistan, India, Turkey, 

South Africa, Tanzania, Guinea-Bissau, and Uganda. Six studies provided data for blood loss 

>500 and >1000 mL (Mobeen NN, Derman RJ, Høj L, Prata N, Bamigboye AA, Hofmeyr GJ), and 

four provided data for additional uterotonic requirements (Prata N, Bamigboye AA, Hofmeyr GJ, 

Weeks AD). Eight of nine were randomized controlled trials, and one (Prata N et al.) was 

placebo-controlled but not randomized. Several studies did have oxytocin available to varying 

degrees in the case a patient’s bleeding would not stop with the study interventions, but all 

studies compared misoprostol to placebo. Four of nine studies took place in rural environments 

where a very significant contingency of the population were giving birth at home, possibly 

attended by a skilled birth attendant but not certainly. 
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TABLE 1 

Program characteristics. 

STUDY LOCATION TIMEFRAME DESIGN N INTERVENTION OUTCOMES 

Al-Sawaf A Egypt 2009-2011 RCT 67 
200 μg 

sublingual Blood loss, Δ Hct/Hgb 

Mobeen N Pakistan 2006-2008 RCT 1116 600 μg oral 

Blood loss ≥ 500 ml after 
delivery and drop in 
haemoglobin >2 g/dl from 
before to after delivery 

Derman RJ. India 2002-2005 RCT 1616 600 μg oral 
Blood loss ≥ 500 ml within 2 h 
of delivery 

Ozkaya O. Turkey Before 2005 RCT 137 
400 μg vaginal,  
400 μg rectal 

Blood loss w/i 1 hr of delivery, 
postpartum Δ Hct/Hgb 

Hofmeyr GJ. South Africa Before 2001 RCT 500 600 μg oral 

Shivering and pyrexia, 
additional uterotonics, ≥ 1000 
ml blood loss, additional 
uterotonics required 

Prata N Tanzania 2003-2004 CT 849 1000 μg rectal 
Blood loss ≥ 500 ml, transfer to 
HLOC 

Høj L Guinea-Bissau 2003-2004 RCT 661 
600 μg 

sublingual 
Blood loss of ≥ 500 ml,  
postpartum Δ Hct/Hgb 

Bamigboye AA South Africa Before 1998 RCT 546 400 μg rectal 
Blood loss ≥ 1000 ml, 
additional uterotonics required 

Weeks AD Uganda 2008 RCT 177 600 μg oral 
Hemoglobin fall of over 20%, 
postpartum Δ Hct/Hgb, transfer 
to HLOC 
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Assessment of Bias 

Bias was assessed using the Cochrane collaboration tool. Results are summarized in Table 2. 

Eight of nine studies were randomly sequenced, and the study that was not (Prata N et al.) 

divided the intervention groups by geography, so all elements of randomization were 

essentially lost and potential for bias is more significant.  
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TABLE 2 

Study quality summary. Plus sign is yes, negative sign is no, question mark is unknown. 

STUDY 

RANDOM 
SEQUENCE 
GENERATION 
(SELECTION 
BIAS) 

ALLOCATION 
CONCEALMENT 
(SELECTION 
BIAS) 

BLINDING OF 
PARTICIPANTS 
AND PERSONNEL 
(PERFORMANCE 
BIAS) 

BLINDING OF 
OUTCOME 
ASSESSMENT 
(DETECTION 
BIAS) 

ADDRESSING OF 
INCOMPLETE 
OUTCOME DATA 
(ATTRITION 
BIAS) 

SELECTIVE 
OUTCOME 
REPORTING 
(REPORTING 
BIAS) 

Al-Sawaf A + + - ? + + 

Mobeen N + + + + + + 

Derman RJ + + + + + ? 

Ozkaya O + - - - + + 

Hofmeyr GJ. + + + + + - 

Prata N - - - - + + 

Høj L + + + + + + 

Bamigboye AA + + - - + - 

Weeks AD + + + ? ? ? 
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TABLE 3 

Compilation of study results and conclusions 
If explicitly stated, * = Primary outcome, ** = Secondary outcome 

STUDY AVG BLOOD LOSS (ML), MISO AVG BLOOD LOSS (ML), CONTROL SIGNIFICANCE 

Al-Sawaf AA 348 439 p < 0.05 

Mobeen N 337** 366** n/a 

Derman RJ 214 262 p < 0.0001 

Ozkaya OO, 1 206 171 p > 0.05 

Ozkaya OO, 2 171 171 p >0.05 

STUDY BLOOD LOSS ≥ 500 ML, MISO BLOOD LOSS ≥ 500 ML, CONTROL SIGNIFICANCE 

Mobeen N 85 (16%)* 122 (21%)* RR 0.76 
95% CI (0.59-0.97) 

Derman RJ 52 (6%)* 97 (12%)* 
p < 0.0001 

RR 0.53 
95% CI (0.39-0.74) 

Prata N 111 (24%)* 73 (18.5%)* OR 1.3 
95% CI (1.0-1.7) 

Høj L 150 (45%)* 170 (51%)* RR 0.89 
95% CI (0.76-1.04) 

 BLOOD LOSS ≥ 1000 ML, MISO BLOOD LOSS ≥ 1000 ML, CONTROL SIGNIFICANCE 

Mobeen N 10 (2%)** 19 (3.4%)** RR 0.57 
95% CI (0.27-1.22) 

Derman RJ  2 (0.2%)** 10(1.2%)** 
p < 0.02 
RR 0.2 

95% CI (0.04-0.91) 

Høj L 37 (11%)** 56 (17%) ** RR 0.66 
95% CI (0.45-0.98) 

Bamigboye AA. 13 (4.8%)* 19 (7%)* RR 0.69 
95% CI (0.35-1.37) 

Hofmeyr GJ 15 (6%)* 23 (9.2%)* RR 0.65 
95% CI (0.35-1.22) 

 ADD’L UTEROTONICS/HLOC, MISO ADD’L UTEROTONICS, CONTROL SIGNIFICANCE 

Bamigboye AA 9 (3.3%)* 13 (4.7%)* RR 0.7 
95% CI (0.31-1.62) 

Hofmeyr GJ 12 (4.8%)* 13 (5.2%)* RR 0.92 
95% CI (0.43-1.98) 

Weeks AD 3 (3%) 4 (5%) RR 0.745 
95% CI (0.189 : 2.928) 

Prata N 8 (1.8%)* 75 (19%)* OR 0.1 
95% CI (0.0-0.2) 
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Individual Outcome Analyses 

Intervention: Misoprostol, all routes of administration 

Outcome: Total blood loss measured 

Three studies of five with the outcome of total measured blood loss found the effect of 

misoprostol to be greater than the effect of control (placebo) in reducing blood loss overall. 

Each of these three studies used at 200 μg misoprostol sublingually or 600 μg orally. The study 

by Ozkaya et al found the misoprostol and control group to be exactly the same when 400 μg 

misoprostol was used rectally, and another arm of the same study found misoprostol to 

actually be less effective than placebo when 400 μg used vaginally. Overall, when data from all 

studies is combined, the effect of misoprostol on total blood loss was not significantly greater 

than the effect of the placebo on total blood loss (Cohen’s D (95% CI) = -0.19 [-0.43, -0.04]). 

However, because the p-value for the i squared is <0.05 (0.000), bias has been introduced to 

this meta analysis, and likely by the Al-Sawaf paper, in which the effect of misoprostol was 

found to be much greater than in the other studies. 
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Figure 1. Cohen’s D for Total Blood Loss, all routes of administration 
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Intervention: Misoprostol, oral administration vs. non-oral 

Outcome: Total blood loss measured 

When various routes of administration (rectal, vaginal) of misoprostol are compared with at 

least 600 μg of oral misoprostol (orally or specifically sublingually), overall the oral route is 

moderately more effective in reducing blood loss (Cohen’s D (95% CI) = -0.33 [-0.59, -0.08]) and 

the summation of rectal and vaginal administrations is not significant. The Al-Sawaf study again 

likely introduces significant bias into the Cohen’s D comparison evidenced by the p-value of the 

I-squared.  
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Figure 2. Cohen’s D for total blood Loss, oral administration vs. non-oral 
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Intervention: Misoprostol, all routes of administration 

Outcome: Blood Loss ≥500 mL 

When the measured outcome is either more or less than 500 mL of blood loss (the definition of 

postpartum hemorrhage) and the various routes (oral, rectal, sublingual) and doses (400 μg, 

600 μg, 1000 μg) of misoprostol are combined and compared to control (placebo), overall the 

effect of misoprostol on decreasing the frequency of blood loss of 500 mL or greater is greater 

than the effect of placebo alone (OR (95% CI) = 0.80 [0.53, 1.2]). However, the confidence 

interval of the OR includes the number 1, thus this association was not statistically significant.  
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Figure 3. Odds ratio for blood loss of ≥ 500 mL, all routes of administration 
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Intervention: Misoprostol, oral vs. non-oral routes of administration 

Outcome: Blood Loss ≥500 mL 

When the measured outcome is either more or less than 500 mL of blood loss and the various 

routes (oral, rectal, sublingual) and doses (400 μg, 600 μg, 1000 μg) of misoprostol are divided 

between oral and non-oral routes and then compared to control (placebo), overall the use of 

misoprostol is found to be significantly better at reducing postpartum hemorrhage than 

placebo for the oral routes alone (OR (95% CI) = 0.61 [0.43, 0.86]), but not for the other 

methods of administration (OR (95% CI) = 1.06 [0.59-1.2]). Because the i-squared value is > 0.05 

for the oral route, our suspicion for bias in the meta-analysis is low, increasing the validity of 

these results. 
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Figure 4. Odds Ratio for blood loss of  ≥ 500 mL, oral vs. non-oral administration 
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Intervention: Misoprostol, all routes of administration 

Outcome: Blood Loss ≥1000 mL 

When the measured outcome is either more or less than 1000 mL of blood loss (the definition 

of severe postpartum hemorrhage) and the various routes (oral, rectal, sublingual) and doses 

(400 μg, 600 μg) of misoprostol are combined and compared to control (placebo), overall the 

effect of misoprostol is found to be greater in reducing severe postpartum hemorrhage when 

compared to placebo (OR (95% CI) = 0.60 [0.44, 0.80]). Because the i-squared value is >0.05, our 

suspicion for bias in the meta-analysis is low, increasing the validity of these results. 
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Figure 5. Odds ratio for blood loss of  ≥ 1000 mL, all routes of administration 
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Intervention: Misoprostol, oral vs. non-oral routes of administration 

Outcome: Blood Loss ≥1000 mL 

When the measured outcome is either more or less than 1000 mL of blood loss and the various 

routes (oral, rectal, sublingual) and doses (400 μg, 600 μg, 1000 μg) of misoprostol are divided 

between oral and non-oral routes and then compared to control (placebo), overall the effect of 

misoprostol on reducing postpartum hemorrhage vs placebo is found to be significantly greater 

for the oral routes alone (OR (95% CI) = 0.57 [0.39, 0.83]). For the combined rectal and 

sublingual routes, the overall odds reduction confidence interval includes the number one, and 

therefore is statistically insignificant (OR (95% CI) = 0.65 [0.4, 1.07]). As was the case for the 500 

mL cut-off, the route of administration, specifically orally vs. all others, modifies the association 

between misoprostol and blood loss. Because the i-squared value is >0.05, our suspicion for 

bias in the meta-analysis is low, increasing the validity of these results.  
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Figure 6. Odds ratio for blood loss of  ≥ 1000 mL, oral vs. non-oral administration 
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Intervention: Misoprostol, all routes of administration 

Outcome: Additional Uterotonics/Referral to Higher Level of Care (HLOC) 

When the use of misoprostol (orally or rectally, 400-1000 μg) is compared to placebo when 

patients require additional uterotonics (i.e. oxytocin) or referral to higher level of care, the use 

of misoprostol is not associated with a statistically insignificant reduction in need for additional 

uterotonics or referral (OR (95% CI) = 0.31 [0.1, 1.01]). Overall, the odds ratio is 0.31, showing a 

69% decreased likelihood of requiring additional uterotonics or referral to a higher level of care 

when misoprostol has been used, which is, however, statistically insignificant. Again, some bias 

has been introduced into the data given the p value associated with the i-squared. 
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Figure 7. Odds ratio for likelihood of requiring additional uterotonics or transfer to higher level 
of care 
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DISCUSSION  

Major Findings 

The initial goal of this systematic review was to compile results from studies where misoprostol 

was literally the last resort to shed some light on whether it really ought to be recommended in 

settings with poor resources, or if it was just offering false hope. The results of the 9 included 

studies insinuate there is some benefit to misoprostol in the prevention of PPH in resource-

poor settings, however they were individually both mixed and modest. The studies themselves 

were also mixed in quality, as evidence by the summary graphic after evaluation using the 

Cochrane collaboration tool to assess bias.  

 

For the comparison of misoprostol vs. placebo on patients’ total blood loss, the effect of 

misoprostol is modest, as reflected by a Cohen’s D of -0.19, and statistically insignificant as the 

CI includes the number zero. This brings into light a significant shortcoming of these studies in 

general - difficulty in consistently and accurately measuring blood loss in a patient who has just 

experienced a vaginal delivery. When individual results of Table 3 are considered, there is a 

wide degree of difference between average blood loss (171-439 ml). In order to truly discern 

the effect of any therapy on total blood loss, a standardized method of measurement must be 

implemented across all studies, which is unlikely given the equally broad locations of study (see 

Table 1).23 

 

Blood loss ≥ 500 mL (misoprostol vs. placebo) was a primary outcome assessed by four of the 

nine studies selected, and blood loss ≥ 1000 mL was either a primary or secondary outcome for 

five of nine studies. In both comparisons, when oral administration is compared to all other 

routes of administration, the results are significant. In studies where blood loss ≥ 1000 mL is 

either a primary or secondary outcome, the results are the most significant, both for oral 

administration of misoprostol and other administration. Based on this analysis, misoprostol 

seems to be most effective at preventing severe postpartum hemorrhage. This may be partially 

explained by the pharmacokinetics of misoprostol. Orally, time to maximum serum 

concentration is a little less than 30 minutes, so if a patient has shown evidence they will 
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continue to bleed (perhaps reached the 500 mL threshold already), and then they receive a 

dose of oral misoprostol, it makes sense that it may have its greatest effect on preventing blood 

loss ≥ 1000 mL.30,50 Additionally, t-max of vaginal administration has been shown to be more 

than two times slower.30,51 

 

Lastly, four studies assessed misoprostol’s effect on whether a patient required transfer to a 

higher level of care or additional uterotonics. The subjective nature of this decision has 

previously been discussed, and when combined, the data indicates there is no significant 

difference between patients receiving misoprostol and those receiving placebo. 

 

Originally, only studies taking place in resource poor settings were to be used, but it became 

clear these studies were few and far between, often very small and often not well randomized 

or blinded, though some did exist. This represents a major shortcoming of this review, simply 

that data from studies with a placebo vs. misoprostol arm were used by necessity. These 

findings may be extrapolated to settings without the possibility of recommended oxytocin, but 

the urgency of only one solution for postpartum hemorrhage in those settings studied ≥was not 

present. Relatedly, the potential for this systematic review to demonstrate a difference in 

postpartum hemorrhage between the misoprostol and the placebo group was very often 

limited by the need and/or availability to administer conventional oxytocic agents as soon as 

blood loss appeared to be “more than usual”, which is almost universally subjective. The 

potential benefit of misoprostol may be greater in an environment in which conventional 

oxytocic agents are not available, but there are very few studies truly of this nature to compile.  

 

There exist several systematic reviews or meta-analysis questioning the effect of misoprostol, 

and these are likely as effective in determining misoprostol’s value as a stand-alone therapy in a 

resource-poor setting as this small systematic review, but that was not evident prior to the 

analysis of the data present in this review.8,47,48,49  Since misoprostol has been recommended by 

WHO in settings where oxytocin is not available, and on the basis of several individual, large 

RCTs, this small systematic review add modest support to the policy. 



34 

 

The original intention was also to use grey literature in this evaluation of misoprostol, but there 

were generally no relevant RCTs we could identify within the grey literature, therefore the 

studies found in PubMed, Cochrane, Google Scholar, Scopus, and Embase were the only studies 

included. One individual was responsible for the initial searches, title/abstract filtering, and 

then subsequent full study filtering, so the opportunity to either miss information or 

misinterpret a paper must be considered.  
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FUTURE DIRECTIONS  

Another subject often encountered in these studies was the possibility of tranexamic acid (TXA) 

to provide a solution to the problem of PPH in the developing world. This would be an 

interesting and appropriate topic to explore because it is newer to the scene than the 

misoprostol vs. oxytocin debate and TXA is used increasingly for hemorrhage of varying 

etiologies. 
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CONCLUSIONS  

When compared in scarce resource settings, misoprostol is not more effective than placebo in 

reducing overall blood loss, no matter what route of administration is employed. Neither is 

misoprostol more effective than placebo in preventing postpartum hemorrhage (≥ 500 ml blood 

loss), unless it is administered orally or sublingually. Misoprostol is more effective than placebo 

in preventing severe postpartum hemorrhage (≥1000 ml blood loss), no matter what route of 

administration, though oral remains most effective. Finally, misoprostol is not found to be 

better than placebo in preventing transfer to higher level of care or additional uterotonics. 
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