
 

  
    

     
      

 

  

 
 

 
  

 

 
 

  
  

  

  
    

 
  

    
  

 

  

 
 

 
 

 

 

 
 

Evidence-based Practice Center Systematic Review Protocol
 
Project Title: Management of Postpartum Hemorrhage
 

I. Background and Objectives for the Systematic Review 

Definition and Prevalence 
Postpartum hemorrhage (PPH) is commonly defined as blood loss exceeding 500 mL 

following vaginal birth and 1000 mL following cesarean.1 Definitions vary, however, and 
are often based on inaccurate estimates of blood loss.1-4 Moreover, average blood loss at 
birth frequently exceeds 500 or 1000 mL.4 Proposed alternate metrics for defining and 
diagnosing PPH include change in hematocrit, need for transfusion, rapidity of blood 
loss, and changes in vital signs, all of which are complicated by the emergent nature of 
the condition.1 PPH is often classified as primary/immediate/early, occurring within 24 
hours of birth, or secondary/delayed/late, occurring more than 24 hours post-birth to up to 
12 weeks postpartum. In addition, PPH may be described as third or fourth stage 
depending on whether it occurs before or after delivery of the placenta respectively. 

The overall prevalence of PPH worldwide is estimated to be 6 to 11 percent.5, 6 Rates 
vary by data source and country as well as assessment method with a prevalence of 10.6 
percent when measured by objective appraisal of blood loss and 7.2 percent when 
assessed with subjective techniques.5 A systematic review estimated prevalence of PPH 
with 500 mL of blood loss or more at 10.5 percent in Africa, 8.9 percent in Latin America 
and the Caribbean, 6.3 percent in North America and Europe, and 2.6 percent in Asia.5 

Estimates in another systematic review were higher, with similarly wide regional 
variation: 26 percent in Africa, 13 percent in North America and Europe, and 8 percent in 
Latin America and Asia.6 The prevalence of PPH with 1000 mL blood loss or more was 
considerably lower in both reviews with overall estimates of 1.9 to 2.8 percent.5, 6 Despite 
lower estimates for PPH in developed countries compared with developing nations, 
several studies have noted an increase in PPH in high-resource regions.7-13 In the United 
States, the prevalence of PPH rose from 2.3 percent in 1994 to 2.9 percent in 2006, a 26 
percent increase.14 Factors underlying the increase remain unknown; however, studies 
investigating changes in maternal age, obesity, mode of birth, multiple birth, duration and 
characteristics of labor, and placental abnormalities among other factors found that these 
putative observed risk factors did not account for rising PPH rates.7, 8, 11-14 

Adverse Outcomes Associated with Postpartum Hemorrhage 
PPH is one of the leading causes of maternal mortality and morbidity worldwide and 

accounts for nearly one-quarter of all maternal deaths.15 Multiple studies have suggested 
that many deaths associated with PPH could be prevented with prompt recognition and 
more timely and adequate treatment.16-18 Morbidity from PPH can be severe with 
sequelae including organ failure, shock, edema, compartment syndrome, transfusion 
complications, thrombosis, acute respiratory distress syndrome, sepsis, anemia, intensive 
care, and prolonged hospitalization.19-21 

The most common etiology of PPH is uterine atony (impaired uterine contraction 
after birth), which occurs in about 80 percent of cases. Atony may be related to 
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overdistention of the uterus, infection, placental abnormalities, or bladder distention.22 
Though the majority of women who develop PPH have no identifiable risk factors, 
clinical factors associated with uterine atony, such as multiple gestation, polyhydramnios, 
high parity, and prolonged labor, may lead to a higher index of suspicion.19, 20, 22, 23 Other 
causes of PPH include retained placenta or clots, lacerations, uterine rupture or inversion, 
and inherited or acquired coagulation abnormalities.22, 23 
 
Interventions 

Organizations and associations including the World Health Organization (WHO), 
International Confederation of Midwives (ICM), International Federation of 
Gynecologists and Obstetricians (FIGO), American College of Obstetricians and 
Gynecologists (ACOG), and Royal College of Obstetricians and Gynaecologists (RCOG) 
have released guidelines for PPH prevention and management.15, 20, 22-25 Initial 
management includes identifying PPH, determining the cause, and implementing 
appropriate interventions based on the etiology. Interventions to treat PPH generally 
proceed from less to more invasive and include compression techniques, medications, 
procedures, and surgeries. PPH management may also involve adjunctive therapies, such 
as blood and fluid replacement and/or an anti-shock garment,26, 27 to treat the blood loss 
and other sequelae that result from PPH. In cases of severe blood loss from PPH, the 
hemostatic recombinant factor VIIa (NovoSeven® and AryoSeven™) and the 
antifibrinolytic tranexamic acid (Cyklokapron® or Lysteda®) have been used.28 

External uterine massage and bimanual compression are generally used as first-line 
treatments. These compression techniques encourage uterine contractions that counteract 
atony and assist with expulsion of retained placenta or clots. Aortic compression is 
another compression technique that has been used for severe PPH. 29, 30 

The immediate postpartum period is a unique physiologic state with relative 
intravascular volume expansion with a reduction in cardiovascular demand compared to 
pregnancy. The physiologic anemia of pregnancy may be exacerbated by acute blood loss 
anemia from postpartum hemorrhage. These physiologic realities may allow women with 
low hematocrits to be asymptomatic. Interventions for acute blood loss anemia include 
red blood cell transfusion and iron supplementation. Erythropoietin stimulating agents 
(Aranesp®, Epogen®, Procrit®) have also been used for anemia following stabilization 
of PPH, but they are not approved by the FDA for this use.20 

The medications most commonly used in PPH management are uterotonic agents, 
which cause the uterus to contract. These medications include oxytocin (Pitocin®), 
prostaglandin E1/misoprostol (Cytotec®), methylergonovine (Methergine®,), 
prostaglandin 15-methyl F2α/carboprost tromethamine (Hemabate®), and prostaglandin 
E2/dinoprostone (Cervidil® or Prepidil®).15, 20, 22, 23, 31 All of these medications are 
available in the United States. Only oxytocin, methylergonovine, and carboprost 
tromethamine are approved by the FDA specifically for PPH management; use of these 
other medications is off label.  

Procedures used in PPH management include manual removal of the placenta, manual 
removal of clots, uterine tamponade, and uterine artery embolization.15, 20, 22, 23 Laceration 
repair is indicated when PPH is a result of genital tract trauma. Surgical options in the 
event of failure of other measures to control bleeding include curettage, uterine artery 
ligation, uterine hemostatic compression suturing, and hysterectomy.15, 20, 22, 23 Procedures 
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and surgeries can increase the risk of infection and other complications, and they may 
eliminate or adversely affect future fertility and pregnancy. After PPH has been 
controlled, followup management varies and may include laboratory testing (e.g., 
hemoglobin and hematocrit), iron replacement therapy, and other interventions to assess 
and treat sequelae of PPH, including harms of treatment for PPH. Harms may include 
fever, vomiting, vascular perforation, uterine ischemia, thrombosis, fertility loss, and 
infection.  

At a systems level, PPH has been the focus of perinatal care safety initiatives that 
attempt to improve patient outcomes by incorporating a variety of strategies, such as 
practice guidelines or protocols, simulation drills, and teamwork training.32-36 These 
systems-level interventions may influence management of PPH. 

A variety of outcomes related to PPH management are reported.37-42 Blood loss itself 
is measured, although with challenges as previously noted. Transfusion and anemia are 
markers for the amount of blood loss. The outcomes of ICU admission and extended 
hospitalization are used as indicators of maternal morbidity. Severe hemorrhage can lead 
to hysterectomy and death. 

PPH can occur in any birth setting: hospital, birth center, or home. Limited 
interventions for PPH are available in the out-of-hospital settings; thus this condition is 
an indication for transport for inpatient care. In considering setting, it is important to note 
that PPH management varies significantly according to available resources; therefore, 
many studies conducted in low-resource countries have limited to no applicability for 
higher-resource countries such as the United States.  

 
Rationale for Review and Objectives 

Clinicians face a number of challenges in managing PPH. The lack of a clear 
definition and consistent terminology can delay timely diagnosis and appropriate 
intervention. Treatment varies depending on the etiology, and clinicians need to know the 
optimal assessment methods to determine the cause. When medications are warranted, 
the first-line medication(s) and the order in which multiple medications should be used 
are unclear. Better understanding of when to proceed to procedures and surgeries as well 
as appropriate selection from these management options is also needed. As the nominator 
of this review topic notes, the goal and clinical dilemma of PPH management is to 
balance minimally invasive conservative treatment that preserves fertility with the need 
to control bleeding and achieve hemostasis. 

There are a number of relevant studies available for this review as well as some 
previous systematic reviews. The most recent Cochrane reviews on management of 
primary and secondary PPH were last updated in 2007 and 2008 respectively.37, 38 More 
recent systematic reviews related to PPH management are focused on specific aspects 
including uterine balloon tamponade in resource-poor settings,39 emergency 
hysterectomy for PPH,40 anti-fibrinolytic agents,41 and pregnancy outcomes after surgical 
treatment.42 The current review will provide a comprehensive assessment of the literature 
and will include eligible studies of all interventions—including systems-level 
approaches—for managing PPH. 
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II. The Key Questions (KQs) 
 We established our initial key questions based on our preliminary review of the 
literature, information from the review nominator, and information in the topic 
nomination. Public comments to the key questions emphasized the lack of universally 
accepted definitions for PPH; issues with understanding risk factors; difficulties in 
estimating blood loss and in accounting for the severity of hemorrhage across patients; 
need for better understanding of harms; and challenges in assessing systems-level 
interventions. Few comments necessitated changes to the key questions; however, we 
added subinvolution as a potential cause of PPH in KQ1d and explicitly added uterine 
preservation as an outcome of questions dealing with the effectiveness of interventions. 
We also note that we will consider future pregnancy complications in our assessment of 
harms.  

Our key questions (KQs) are as follows: 

KQ1.What is the evidence for the comparative effectiveness of interventions for 
management of postpartum hemorrhage?  

a. What is the comparative effectiveness of interventions intended to treat 
postpartum hemorrhage likely due to atony? 

b. What is the comparative effectiveness of interventions intended to treat 
postpartum hemorrhage likely due to retained placenta? 

c. What is the comparative effectiveness of interventions intended to treat 
postpartum hemorrhage likely due to genital tract trauma? 

d. What is the comparative effectiveness of interventions intended to treat 
postpartum hemorrhage likely due to uncommon causes (e.g., coagulopathies, 
uterine inversion, subinvolution)? 

KQ2.What is the evidence for choosing one intervention over another and when to 
proceed to subsequent interventions for management of postpartum hemorrhage? 

KQ3.What are the comparative harms, including adverse events, associated with 
interventions for management of postpartum hemorrhage? 
KQ4. What is the comparative effectiveness of interventions to treat acute blood loss 
anemia after stabilization of postpartum hemorrhage? 

KQ5.What systems-level interventions are effective in improving management of 
postpartum hemorrhage? 

Table 1 outlines Population, Intervention, Comparator, Outcomes, Timing, and Setting 
(PICOTS) elements for each KQ. 
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Table 1. PICOTS 
PICOTS Criteria 
Population • KQ1-3: Women with postpartum hemorrhage (PPH) immediately post-birth to 12 

weeks postpartum following pregnancy >24 weeks’ gestation  
• KQ4: Women with stabilized PPH and acute blood loss anemia  
• KQ 1-5: All modes of birth 

Intervention(s) KQ1-3, 5 
• Compression techniques (external uterine massage, bimanual compression, aortic 

compression) 
• Medications (oxytocin [Pitocin], prostaglandin E1 [Misoprostol, Cytotec], 

methylergonovine [Methergine], prostaglandin 15-methyl F2α [Hemabate], 
prostaglandin E2 [Dinoprostone], recombinant factor VIIa [NovoSeven], and 
tranexamic acid [Cyklokapron]) 

• Devices (Bakri postpartum balloon, Foley catheter, Sengstaken-Blakemore tube, 
Rusch balloon) 

• Procedures (manual removal of placenta, manual evacuation of clot, uterine 
tamponade, uterine artery embolization, laceration repair) 

• Surgeries (curettage, uterine artery ligation, uterine hemostatic compression 
suturing, hysterectomy) 

• Blood and fluid products 
• Anti-shock garment 
• Systems-level interventions (e.g., implementation of protocols, training) 
KQ4 
• Interventions for acute blood loss anemia (e.g., iron replacement, erythropoietin) 

Comparator • Different intervention (any intervention compared with any other intervention) 
• Placebo 

Outcomes Intermediate outcomes 
• Blood loss 
• Transfusion  
• ICU admission 
• Anemia  
• Length of stay 

 

Final outcomes  
• Mortality 
• Uterine preservation 
• Future fertility  
• Breastfeeding 
• Psychological impact 
• Harms 

Timing • Immediately post-birth to 12 weeks postpartum 
• Primary (< 24 hours postpartum) or secondary (≥ 24 hours postpartum) 

Setting • All birth settings (hospital, birth center, home) 
Abbreviations: PICOTS=Population, Intervention, Comparator, Outcomes, Timing, Setting; ICU=Intensive Care Unit 
 
III. Analytic Framework 

The analytic framework illustrates the population, interventions, and outcomes that 
will guide the literature search and synthesis (Figure 1). The framework for Management 
of Postpartum Hemorrhage (PPH) includes women with PPH immediately post-birth to 
12 weeks postpartum following pregnancy of >24 weeks’ gestation. The figure depicts 
the key questions within the context of the PICOTS described in the document. In 
general, the figure illustrates how interventions such as compression techniques, 
medications, procedures, surgeries, blood and fluid products, anti-shock garments or 
systems-level interventions may result in intermediate outcomes such as blood loss, 
transfusion, ICU admission, anemia, or length of stay and/or in final health outcomes 
such as mortality, uterine preservation, future fertility, breastfeeding, or psychological 
impact. Also, adverse events may occur at any point after the intervention is received. 
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Figure 1. Analytic Framework

 Abbreviations: KQ=key question; ICU=Intensive Care Unit 

 

IV. Methods  
A. Criteria for Inclusion/Exclusion of Studies in the Review 
 The inclusion and exclusion criteria for the review are derived from our 
understanding of the literature and refinement of the review topic with the Task Order 
Officer and the topic nominators (Table 2).We will include studies of women with 
primary (< 24 hours postpartum) or secondary (≥ 24 hours postpartum) postpartum 
hemorrhage (PPH) immediately post-birth to 12 weeks postpartum following pregnancy 
>24 weeks’ gestation and include all birth settings (hospital, birth center, home). We will 
limit the search to studies conducted in very high human development countries43 
comparable to the U.S. and conducted from 1990 to the present. We selected this date to 
reflect current standards of care for PPH. Interventions such as the B-Lynch suture were 
introduced in the late 1990s,44 and embolization techniques were not widely used until 
the mid- to late-1990s.45, 46 Misoprostol was initially used as a treatment for gastric ulcer 
and not broadly used for PPH prevention or treatment until the 2000s. The World Health 
Organization recommended its use for prevention of PPH in 2007.47, 48 Given that 
currently used interventions were not in widespread use prior to 1990, we set 1990 as a 
conservative lower bound for the search.   
 We will include studies published in English only. Two team members independently 
reviewed the titles and abstracts of the non-English language literature published since 
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1990 and located via our MEDLINE search. We determined that the majority would not 
meet our review criteria. Given the high percentage of non-eligible items in this scan 
(90%), we feel that excluding non-English studies will not introduce significant bias into 
the review. We will, however, re-assess non-English studies as we update our MEDLINE 
search. The team will evaluate any additional non-English studies that appear relevant to 
determine how or if these studies should be addressed in the review (e.g., appendix 
providing relevant information gleaned from abstract). 
 We will not require a minimum sample size for comparative studies addressing Key 
Questions 1-4. We considered the following factors in this decision:  

• Comparative effectiveness studies could include preventive and treatment 
interventions or treatment interventions only. The former would have a PPH 
prevalence less than 100 percent, whereas 100 percent of participants in the latter 
type would have PPH. Loss to follow-up should be minimal for effectiveness 
studies.  

• We set Type I error, alpha level, or p value at a standard at 0.05 and desired 
statistical power level at 0.80. For estimating sample size, we used the one-tailed 
z-test and the t-test. 

• Using the above information, and the possibility of an effect size for continuous 
outcomes as large as 0.80 or more, the smallest sample size that could yield 
significant results would be an N of 42. For an outcome such as death, a study 
with an N of less than 20 could be adequate to show statistical significance. 

• In the event that two or more studies have similar enrollment criteria and 
populations, and use the same intervention and comparator, meta-analysis could 
be possible. If meta-analysis is done, then studies with an N smaller than 42 could 
be combined. 

Therefore, we did not set exclusion criteria for study size at the data extraction stage. 
This means that some studies may be included for initial consideration and later found 
not to be useable in a meta-analysis or also to be too small to contribute meaningful 
evidence. 
 We will include population-based case series or registry studies (e.g., studies 
reporting data from an entire state, country, or region) including at least 50 cases of PPH 
treatment for KQ 1-4 as we anticipate few comparative studies addressing these 
questions. While subject to greater risk of bias, including these population-based studies, 
with appropriate caveats about potential bias, should allow us to present a fuller picture 
of PPH treatment. We will also include case series reporting on at least 50 cases of PPH 
treatment for KQ3. Because of the numerous possible harm outcomes and study designs, 
we were not able to determine a specific sample size that would be suitable for finding 
statistically significant evidence of harm (or absence of harm); thus, we set a conservative 
limit that balances the need for smaller studies of specialized populations with the need 
for studies with sample sizes large enough to measure effects of the intervention.  
 We will include pre-post studies and other comparative studies of any size and 
addressing systems-level approaches for KQ5; these studies must explicitly state, as a 
primary or secondary aim, that they are assessing effects of a systems-level intervention 
on PPH management. Each study’s analytic models must include data analyses of the 
effect of the strategy as it relates to PPH treatment, and results data must include 
information about effects of strategies on management of PPH. Further, studies’ 
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discussion sections must interpret the strategy as potentially having value/not having 
value for PPH management.   
 As none of the recently published reviews of PPH treatment we identified in our 
preliminary scan of the literature addressed treatments comprehensively, we will use 
recent systematic reviews and meta-analyses as a source of references and to put the 
findings of our review in context.  
Table 2. Inclusion Criteria  
Category Criteria 
Study population • KQ1-3, 5: Women with postpartum hemorrhage (PPH) immediately post-birth 

to 12 weeks postpartum following pregnancy >24 weeks’ gestation  
• KQ4: Women with stabilized PPH and acute blood loss anemia 
• All modes of birth in any setting 

Time period 1990 to present  
Publication languages English only 
Country  Very High Human Development countries as indicated by the United Nations 

Development Programme Human Development Index. Countries as of April 
2014 include: Norway, Australia, US, Netherlands, Germany, New Zealand, 
Ireland, Sweden, Switzerland, Japan, Canada, Republic of Korea, Hong Kong, 
Iceland, Denmark, Israel, Belgium, Austria, Singapore, France, Finland, 
Slovenia, Spain, Liechtenstein, Italy, Luxembourg, UK, Czech Republic, 
Greece, Brunei Darussalam, Cyprus, Malta, Andorra, Estonia, Slovakia, Qatar, 
Hungary, Barbados, Poland, Chile, Lithuania, United Arab Emirates, Portugal, 
Latvia, Argentina, Seychelles, and Croatia 

Admissible evidence 
(study design and other 
criteria) 

Admissible designs 

• KQ 1-2, 4: RCT or prospective/ retrospective cohort studies, population-
based case series or registry studies with ≥50 cases of PPH treatment 

• KQ 3: RCT or prospective/ retrospective cohort studies, case series with 
≥50 cases 

• KQ 5: Pre- and post-studies related to large-scale health systems changes, 
RCTs, prospective/retrospective cohort studies 
 

Other criteria 

• Original research studies that provide sufficient detail regarding methods 
and results to enable use and adjustment of the data and results 

• Studies targeting women with postpartum hemorrhage and meet the 
population criteria as described above  

• Studies that address: 
o Treatment modality aimed at treatment/management of 

postpartum hemorrhage in a relevant population or treatment for 
acute blood loss anemia following stabilization of PPH 

o Outcomes related to interventions; primary outcomes of interest 
include blood loss, transfusion, ICU admission, anemia, length of 
stay, mortality, uterine preservation, future fertility, breastfeeding, 
and psychological impact, and harms. 

• Studies must include extractable data presented in text or tables (vs. solely 
in figures) on relevant outcomes; we will contact authors for such data for 
those studies that we deem to be of low risk of bias and able to affect 
conclusions 

• For KQ 5, studies must explicitly assess effects of an systems-level 
intervention on PPH management as a primary or secondary aim; analytic 
models must indicate data analysis of the effect of the strategy as it relates 
to PPH treatment; results data include information about effects of strategy 
on management of PPH; discussion interprets the strategy as potentially 
having value/not having value for PPH management  

Abbreviations: KQ=key question; ICU=Intensive Care Unit; RCT=randomized controlled trial 
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B. Searching for the Evidence: Literature Search Strategies for Identification of 
Relevant Studies to Answer the Key Questions  

Search strategies and databases 
We conducted a targeted scan of the literature to identify the general scope of the 

primary literature. The initial search was focused on interventions used in the 
management of PPH.  

We anticipate using the search strategy in Appendix A, adapted as needed for each 
database. We will limit the final search to 1990 to present to capture literature relevant to 
current clinical practice. Interventions such as the B-Lynch suture were introduced in the 
late 1990s,44 and embolization techniques were not widely used until the mid- to late-
1990s.45, 46 Misoprostol was initially used as a treatment for gastric ulcer and not broadly 
used for PPH prevention or treatment until the 2000s. The World Health Organization 
recommended its use for prevention of PPH in 200747, 48 Given that currently used 
interventions were not in widespread use prior to 1990, we set 1990 as a conservative 
lower bound for the search.   
 
Databases. To ensure comprehensive retrieval of relevant studies, we will use the 
following key databases: the MEDLINE medical literature database via the PubMed 
interface, EMBASE, and the Cumulative Index to Nursing and Allied Health (CINAHL). 
We will test the POPLINE database to determine whether it provides additional 
intervention or harms data. As noted, we anticipate using the search strategy in Table 2, 
adapted as needed for each database.  

Hand searching. We will carry out hand searches of the reference lists of recent, relevant 
systematic reviews and comprehensive narrative reviews; the investigative team will also 
scan the reference lists of articles that are included after the full-text review phase for 
studies that potentially could meet inclusion criteria. 

Search updates. We will update the literature search while the report is undergoing peer 
review and will add any studies meeting our inclusion criteria.  
 
Grey literature. We have requested Scientific Information Packets and regulatory 
information addressing medications with FDA-approval for postpartum hemorrhage 
including oxytocin (Pitocin®), Prostaglandin E1/misoprostol (Cytotec®), 
methylergonovine (Methergine®), prostaglandin 15-methyl F2α/carboprost tromethamine 
(Hemabate®), prostaglandin E2/dinoprostone(Cervidil® or Prepidil®), NovoSeven®, 
and Cyklokapron®; and devices for postpartum hemorrhage including Bakri™ 
postpartum balloon, non-pneumatic anti-shock garment (NASG), Foley catheter, 
Sengstaken-Blakemore tube, and the Rusch balloon.  
 We will review citations provided via these searches against our criteria for potential 
inclusion.  

 
C. Data Abstraction and Data Management  
Screening and extraction forms  
 We will develop data collection forms for abstract review, full-text review, and data 
extraction. The abstract review form will contain questions about the primary exclusion 
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and inclusion criteria for initial screening. The full-text screening form will be used to 
examine the full text of papers that met initial criteria for inclusion in abstract review. 
Data extraction forms will collect those data necessary to create evidence tables and 
perform data synthesis. After reviewing a sample of relevant articles, the team will test 
and revise the screening and data collection forms before beginning each stage of 
screening or data extraction.  

 
Initial review of abstracts  
 We will review all the titles and abstracts retrieved by the searches against pre-
established inclusion and exclusion criteria. Two team members will independently 
review each abstract. Both reviewers must agree to exclude an abstract. We will promote 
abstracts for full-text review when one or both reviewers determine that the abstract 
meets criteria for inclusion. Abstracts with insufficient information will be promoted for 
full-text review. 

Retrieving and reviewing articles 
 We will retrieve and review the full-text from all abstracts screened for inclusion and 
abstracts for which we were unable to make a decision about eligibility. Each article will 
be reviewed by at least two members of the investigative team. Disagreements between 
the reviewers will be adjudicated by the lead investigator or via investigative team 
consensus. We will use a simple categorization scheme to code the reasons for exclusion 
for papers that are not included in the report. We will record the exclusion reasons using 
prespecified codes in an EndNote® (Thomson Reuters, New York, NY) bibliographic 
database so that we can compile the list of excluded articles with exclusion reasons. 
 
Data extraction  
 For studies that meet the conditions of the full text review assessment, we will record 
study characteristics (i.e., study design, year, location, randomization, intervention 
characteristics, and related publications). We will also extract key data and study quality 
elements for each study in the System Review Data Repository (SRDR) system.  
 We anticipate that these data will include study participant characteristics (e.g., age, 
race/ethnicity, parity, etc.), intervention characteristics (e.g., who provided the 
intervention, components of the intervention, and where the intervention was provided), 
and outcomes.  
 We will extract at minimum the information outlined in Table 3 from included studies 
when reported. A second reviewer will review the data extraction against the original 
articles for quality control. Differences in data coding between the abstractor and the 
reviewer will be resolved by consensus. 
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Table 3. Population/intervention characteristics and outcomes of interest  
KQ Characteristics Intermediate Outcomes Final Outcomes 

1a-
1d 

• Maternal age, PPH risk factors, 
parity 

• Primary (< 24 hours postpartum) or 
secondary (≥ 24 hours postpartum) 

• Severity of PPH (as reported in 
each study) 

• Mode of birth 
• Use and timing of:  
− Compression techniques 

(external uterine massage, 
bimanual compression, aortic 
compression) 

− Medications 
− Procedures (manual removal of 

placenta, manual evacuation of 
clot, uterine tamponade, uterine 
artery embolization, laceration 
repair) 

− Surgeries (curettage, uterine 
artery ligation, uterine hemostatic 
compression suturing, 
hysterectomy) 

− Blood and fluid products 
− Anti-shock garment 

• Birth setting 
• Facility characteristics  

• Blood loss 
• Transfusion  
• ICU admission 
• Anemia  
• Length of stay 

 

• Mortality 
• Uterine preservation 
• Future fertility  
• Breastfeeding 
• Psychological impact 
• Harms of intervention 

2 • Maternal age, PPH risk factors, 
parity 

• Primary (< 24 hours postpartum) or 
secondary (≥ 24 hours postpartum) 

• Severity of PPH (as reported in 
each study) 

• Mode of birth 
• Use and timing of:  
− Compression techniques 

(external uterine massage, 
bimanual compression, aortic 
compression) 

− Medications 
− Procedures (manual removal of 

placenta, manual evacuation of 
clot, uterine tamponade, uterine 
artery embolization, laceration 
repair) 

− Surgeries (curettage, uterine 
artery ligation, uterine hemostatic 
compression suturing, 
hysterectomy) 

− Blood and fluid products 
− Anti-shock garment 

• Birth setting 
• Facility characteristics 

• Blood loss 
• Transfusion  
• ICU admission 
• Anemia  
• Length of stay 

 

• Mortality 
• Uterine preservation 
• Future fertility  
• Breastfeeding 
• Psychological impact  
• Harms of intervention 
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Table 3. Population/intervention characteristics and outcomes of interest, continued 
KQ Characteristics Intermediate Outcomes Final Outcomes 

3 • Maternal age, PPH risk factors, 
parity 

• Primary (< 24 hours postpartum) or 
secondary (≥ 24 hours postpartum) 

• Severity of PPH (as reported in 
each study) 

• Mode of birth 
• Use and timing of:  
− Compression techniques 

(external uterine massage, 
bimanual compression, aortic 
compression) 

− Medications 
− Procedures (manual removal of 

placenta, manual evacuation of 
clot, uterine tamponade, uterine 
artery embolization, laceration 
repair) 

− Surgeries (curettage, uterine 
artery ligation, uterine hemostatic 
compression suturing, 
hysterectomy) 

− Blood and fluid products 
− Anti-shock garment 

• Birth setting 
• Facility characteristics 
 
 

• Blood loss • Mortality 
• Loss of fertility 
• adverse effects 

 

4 • Maternal age, PPH risk factors, 
parity 

• Primary (< 24 hours postpartum) or 
secondary (≥ 24 hours postpartum) 

• Severity of PPH (as reported in 
each study) 

• Mode of birth 
• Use and timing of:  
− Compression techniques 

(external uterine massage, 
bimanual compression, aortic 
compression) 

− Medications 
− Procedures (manual removal of 

placenta, manual evacuation of 
clot, uterine tamponade, uterine 
artery embolization, laceration 
repair) 

− Surgeries (curettage, uterine 
artery ligation, uterine hemostatic 
compression suturing, 
hysterectomy) 

− Blood and fluid products 
− Anti-shock garment 

• Birth setting 
• Facility characteristics 
• F/u procedures 

• Blood loss 
• Transfusion  
• ICU admission 
• Anemia  
• Length of stay 

 

• Mortality 
• Resolution of anemia 
• Psychological impact  
• Harms of intervention 
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Table 3. Population/intervention characteristics and outcomes of interest  
KQ Characteristics Intermediate Outcomes Final Outcomes 

5 • Maternal age, PPH risk factors, 
parity 

• Primary (< 24 hours postpartum) or 
secondary (≥ 24 hours postpartum) 

• Severity of PPH (as reported in 
each study) 

• Mode of birth 
• Description of systems-level 

intervention 
• Use and timing of:  
− Compression techniques 

(external uterine massage, 
bimanual compression, aortic 
compression) 

− Medications 
− Procedures (manual removal of 

placenta, manual evacuation of 
clot, uterine tamponade, uterine 
artery embolization, laceration 
repair) 

− Surgeries (curettage, uterine 
artery ligation, uterine hemostatic 
compression suturing, 
hysterectomy) 

− Blood and fluid products 
− Anti-shock garment 

• Birth setting 
• Facility characteristics 

• Blood loss 
• Transfusion  
• ICU admission 
• Anemia  
• Length of stay 
• Harms of intervention 

• Mortality 
• Uterine preservation 
• Future fertility  
• Breastfeeding 
• Psychological impact  

Abbreviations: NA=not applicable; NICU=Neonatal Intensive Care Unit 

Evidence tables 
 We will extract data into SRDR using predetermined abbreviations and acronyms 
consistently across all entries. The areas of special focus for data extraction may vary by 
KQ as appropriate, but we will extract common elements, such as author, year of 
publication, study location and time period, population description, sample size, study 
type, intervention(s) and comparator(s), population characteristics, baseline data, and 
outcomes.  
 
D. Assessment of Methodological Risk of Bias of Individual Studies  
 We will assess the quality of studies for the outcomes specified in Table 3 using 
criteria from established tools and the Methods Guide for Effectiveness and Comparative 
Effectiveness Reviews.49 We will assess quality for those outcomes reported in at least 
one randomized study or three observational studies. We will use the Cochrane Risk of 
Bias tool50 for randomized controlled trials and the Newcastle-Ottawa scale51 for cohort 
studies. We will use the McMaster Quality Assessment Scale of Harms (McHarm) tool to 
assess harms studies.52 We will describe study quality as “good,” “fair,” or “poor” using 
pre-established thresholds for the risk of bias assessments. Two senior investigators will 
independently assess each included study. Disagreements between assessors will be 
resolved through discussion. We will report findings of poor quality studies in evidence 
tables  but will focus our analyses on those studies with lower risk of bias, i.e., studies of 
good or fair quality as determined in our quality assessment process  
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E. Data Synthesis  

Synthesizing results 
 We anticipate variations in the populations and interventions studied that may 
preclude meta-analysis. We will work with our statistician to determine whether a 
quantitative analysis can be performed by considering such factors as the number of 
studies addressing an outcome/intervention, population and intervention characteristics, 
completeness of reporting of the results, and consistency of results. We will provide a 
qualitative synthesis of studies meeting our review criteria. 
 Where possible, we will discuss results for subgroups (e.g., defined by etiology of 
PPH, treatment type [medical or surgical], PPH severity or timing) as reported in the 
studies meeting our criteria. Studies may report differences in outcome by timing of 
intervention, etiology, or setting, and we will capture those data and stratify our 
presentation of results as much as possible. 
 
F. Grading the Strength of Evidence (SOE) for Major Comparisons and Outcomes  
  
 We will use explicit criteria for rating the overall strength of the evidence (SOE) for 
the outcomes specified in Table 3. We will rate the SOE for key outcomes of relevance to 
patients. We consider the following outcomes as important to patients, based on the 
Patient Centered Outcomes Research Institute definition of patient-centered outcomes as 
of relevance to survival, function, symptoms, and health related quality of life and the 
definition used in the Strength of Recommendation Taxonomy53: mortality,  uterine 
preservation, transfusion, ICU admission, future fertility, breastfeeding, psychological 
impact, and harms of intervention.  
 We will use established concepts of the quantity of evidence (e.g., numbers of 
studies, aggregate ending-sample sizes), the quality of evidence (from the quality ratings 
on individual articles), and the coherence or consistency of findings across similar and 
dissimilar studies and in comparison to known or theoretically sound ideas of clinical or 
behavioral knowledge. We will make these judgments as appropriate for each of the KQs.  
 The strength of evidence evaluation will be that stipulated in the Effective Health 
Care Program’s Methods Guide for Effectiveness and Comparative Effectiveness 
Reviews,49 which emphasizes the following five major domains: study limitations (low, 
medium, high), consistency (inconsistency not present, inconsistency present, unknown 
or not applicable), directness (direct, indirect), precision (precise, imprecise), and 
reporting bias (present, undetected). Study limitations are derived from the quality 
assessment of the individual studies that addressed the KQ and specific outcome under 
consideration. Each key outcome on each comparison of interest will be given an overall 
evidence grade based on the ratings for the individual domains.  
 The overall strength of evidence will be graded as “high” (indicating high confidence 
that the evidence reflects the true effect and further research is very unlikely to change 
our confidence in the estimate of effect), “moderate” (indicating moderate confidence 
that the evidence reflects the true effect and further research may change our confidence 
in the estimate of effect and may change the estimate), “low” (indicating low confidence 
that the evidence reflects the true effect and further research is likely to change our 
confidence in the estimate of effect and is likely to change the estimate), or “insufficient” 
(indicating that evidence is either unavailable or does not permit estimation of an effect). 
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When no studies are available for an outcome or comparison of interest, we will grade the 
evidence as insufficient.  
 Two senior staff will independently grade the body of evidence; disagreements will 
be resolved as needed through discussion or third-party adjudication. We will record 
strength of evidence assessments in tables, summarizing for each outcome. 
 
G. Assessing Applicability  
 
 We will assess the applicability of findings reported in the included literature to the 
general population of women experiencing PPH by determining the PICOS (population, 
intervention, comparator, outcomes, and setting) in each study and developing an 
overview of these elements for each intervention category. We anticipate variation in the 
scope of interventions offered by PPH etiology, area of the country, timing of PPH 
(primary versus secondary), provider characteristics, and birth setting (home, birth center, 
or hospital) and facility characteristics (tertiary care hospitals, community hospitals, etc.).
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VI. Acronyms and Abbreviations  
ACOG: American College of Obstetricians and Gynecologists 
AF: Analytic Framework 
CER: Comparative Effectiveness Review 
CINAHL: Cumulative Index to Nursing and Allied Health 
D&C: Dilation and Curettage 
EPC: Evidence-based Practice Center 
FDA: Food and Drug Administration 
FIGO: International Federation of Gynecologists and Obstetricians 
ICM: International Confederation of Midwives 
ICU: Intensive Care Unit 
KQ: Key Question 
PICOTS: Population, Intervention, Comparators, Outcomes, Timing, Setting 
PPH: Postpartum Hemorrhage 
RCOG: Royal College of Obstetricians and Gynaecologists 
SOE: Strength of the evidence 
SIP: Scientific Information Packets 
WHO: World Health Organization  
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VII. Summary of Protocol Amendments 
If we need to amend this protocol, we will give the date of each amendment, describe the 
change and give the rationale in this section. Changes will not be incorporated into the 
protocol. Example table below: 

 

Date Section Original Protocol Revised Protocol Rationale 
This should 
be the 
effective 
date of  the 
change in 
protocol 

Specify where the 
change would be 
found in the 
protocol 

Describe the language 
of the original 
protocol. 

Describe the change in 
protocol. 

Justify why the change 
will improve the report.  
If necessary, describe 
why the change does not 
introduce bias.  Do not 
use justification as 
“because the 
AE/TOO/TEP/Peer 
reviewer told us to” but 
explain what the change 
hopes to accomplish. 

 
VIII. Review of Key Questions 

AHRQ posted the key questions on the Effective Health Care Website for public 
comment. The EPC refined and finalized the key questions after review of the public 
comments, and input from Key Informants and the Technical Expert Panel (TEP). This 
input is intended to ensure that the key questions are specific and relevant.  
 
IX. Key Informants 
Key Informants are the end users of research, including patients and caregivers, 
practicing clinicians, relevant professional and consumer organizations, purchasers of 
health care, and others with experience in making health care decisions.  Within the EPC 
program, the Key Informant role is to provide input into identifying the Key Questions 
for research that will inform healthcare decisions.  The EPC solicits input from Key 
Informants when developing questions for systematic review or when identifying high 
priority research gaps and needed new research. Key Informants are not involved in 
analyzing the evidence or writing the report and have not reviewed the report, except as 
given the opportunity to do so through the peer or public review mechanism. 

 
Key Informants must disclose any financial conflicts of interest greater than $10,000 and 
any other relevant business or professional conflicts of interest.  Because of their role as 
end-users, individuals are invited to serve as Key Informants and those who present with 
potential conflicts may be retained.  The TOO and the EPC work to balance, manage, or 
mitigate any potential conflicts of interest identified. 
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X. Technical Experts 
Technical Experts constitute a multi-disciplinary group of clinical, content, and 
methodological experts who provide input in defining populations, interventions, 
comparisons, or outcomes and identify particular studies or databases to search.  They are 
selected to provide broad expertise and perspectives specific to the topic under 
development. Divergent and conflicting opinions are common and perceived as health 
scientific discourse that results in a thoughtful, relevant systematic review. Therefore 
study questions, design, and methodological approaches do not necessarily represent the 
views of individual technical and content experts. Technical Experts provide information 
to the EPC to identify literature search strategies and recommend approaches to specific 
issues as requested by the EPC.  Technical Experts do not do analysis of any kind nor do 
they contribute to the writing of the report. They have not reviewed the report, except as 
given the opportunity to do so through the peer or public review mechanism. 
 
Technical Experts must disclose any financial conflicts of interest greater than $10,000 
and any other relevant business or professional conflicts of interest.  Because of their 
unique clinical or content expertise, individuals are invited to serve as Technical Experts 
and those who present with potential conflicts may be retained. The TOO and the EPC 
work to balance, manage, or mitigate any potential conflicts of interest identified. 
 
XI. Peer Reviewers 
Peer reviewers are invited to provide written comments on the draft report based on their 
clinical, content, or methodological expertise. The EPC considers all peer review 
comments on the draft report in preparation of the final report.  Peer reviewers do not 
participate in writing or editing of the final report or other products.  The final report does 
not necessarily represent the views of individual reviewers. The EPC will complete a 
disposition of all peer review comments. The disposition of comments for systematic 
reviews and technical briefs will be published three months after the publication of the 
evidence report.  
 
Potential Peer Reviewers must disclose any financial conflicts of interest greater than 
$10,000 and any other relevant business or professional conflicts of interest.  Invited Peer 
Reviewers may not have any financial conflict of interest greater than $10,000.  Peer 
reviewers who disclose potential business or professional conflicts of interest may submit 
comments on draft reports through the public comment mechanism. 

 
XII. EPC Team Disclosures 
EPC core team members must disclose any financial conflicts of interest greater than 
$1,000 and any other relevant business or professional conflicts of interest. Related 
financial conflicts of interest that cumulatively total greater than $1,000 will usually 
disqualify EPC core team investigators.   
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XIII. Role of the Funder 
This project was funded under Contract No. HHSA 29020120009I from the Agency for 
Healthcare Research and Quality, U.S. Department of Health and Human Services. The 
Task Order Officer reviewed contract deliverables for adherence to contract requirements 
and quality. The authors of this report are responsible for its content. Statements in the 
report should not be construed as endorsement by the Agency for Healthcare Research 
and Quality or the U.S. Department of Health and Human Services.   
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Appendix A. Preliminary Search Strategies 

Table A-1. Preliminary MEDLINE search strategy 
Search terms Results 
#1   "postpartum hemorrhage"[MeSH Terms] OR "postpartum hemorrhage"[tiab] OR 

"postpartum haemorrhage"[tiab] OR (PPH[tiab] AND postpartum[tiab]) OR 
“obstetric hemorrhage”[tiab] OR “obstetric haemorrhage”[tiab] OR (("postpartum 
period"[MeSH Terms] OR post-partum[tiab]) AND ("hemorrhage"[MeSH Terms] 
OR hemorrhage[tiab] OR haemorrhage[tiab])) 

7128 

#2  management[tiab] OR therapy[tiab] OR "Therapeutics"[Mesh:NoExp] OR 
treatment[tiab] OR "fundal massage"[tiab] OR "uterine massage"[tiab] OR 
((fundus[tiab] OR fundal[tiab] OR uterus[tiab] OR "uterus"[MeSH Terms] OR 
uterine[tiab]) AND (massage[tiab] OR "massage"[MeSH Terms])) OR 
compression[tiab] OR “antishock garment”[tiab] OR “antishock garments”[tiab] 
OR “Gravity Suits”[MeSH Terms] OR "Fluid Therapy"[mh] OR uterotonic[tiab] OR 
oxytocin[tiab] OR "oxytocin"[MeSH Terms] OR Pitocin[tiab] OR oxytoxic[tiab] OR 
Oxytocics[mesh] OR misoprostol[tiab] OR "misoprostol"[MeSH Terms] OR 
Cytotec[tiab] OR methylergonovine[tiab] OR "methylergonovine"[MeSH Terms] 
OR methergine[tiab] OR ergonovine[tiab] OR "ergonovine"[MeSH Terms] OR 
ergotrate[tiab] OR "Ergot Alkaloids"[mh] OR ergot[tiab] OR ergometrine[tiab] OR 
carboprost[tiab] OR "carboprost"[MeSH Terms] OR "carboprost 
tromethamine"[Supplementary Concept] OR “PGE1”[tiab] OR hemabate[tiab] OR 
transfusion[tiab] OR "Blood Transfusion"[mh] OR "fluid resuscitation"[tiab] OR 
"isotonic crystalloids"[tiab] OR "isotonic crystalloid"[tiab] OR "crystalloid 
solutions"[Supplementary Concept] OR "Ringer's Lactate"[tiab] OR "lactated 
ringer's"[tiab] OR "Ringer's lactate"[Supplementary Concept] OR "isotonic 
saline"[tiab] OR "blood products"[tiab] OR “volume replacement”[tiab] OR 
fibrinogen[tiab] OR "fibrinogen"[MeSH Terms] OR "fresh frozen plasma"[tiab] OR 
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