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Prevention of postpartum haemorrhage: from evidence to
implementation at scale
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Postpartum haemorrhage (PPH) is a leading cause of maternal death. Preventing PPH can spare women from
experiencing the trauma and risks of PPH, reduce the strain on overstretched health systems, and probably produce
better outcomes than a strategy solely focused on PPH treatment. Prevention of PPH is often interpreted as provision
of uterotonic drugs to contract the uterus at the time of childbirth. Although uterotonics are a central strategy for PPH
prevention, several other approaches can prevent PPH or ameliorate its severity. These approaches include addressing
the unmet need for contraception, remedying anaemia and other modifiable risk factors for PPH, optimising medical
conditions that predispose to PPH, and tackling the rise in caesarean births in many countries. Effective delivery of
preventive care requires early and regular antenatal care and planned birth at appropriately resourced health facilities.
Social and behavioural change interventions for improving contraceptive provision and uptake, targeting adolescents,
postpartum women, geographically remote communities, and families on low income, are a priority. Effective
interventions to tackle anaemia include the management of heavy menstrual bleeding, pre-pregnancy or antenatal
haemoglobin testing and oral or intravenous iron treatment, dietary improvements, and—on rare occasions—blood
transfusion. Risk factors for PPH that need attention include high BMI, multiple pregnancy, gestational diabetes, pre-
eclampsia, macrosomia, and several medical conditions. Caesarean births are associated with a substantial increase in
PPH risk and should therefore only be done when medically indicated. A Cochrane network meta-analysis of 122 trials,
with 121931 women, found that the combinations of oxytocin plus misoprostol, or oxytocin plus ergometrine, were the
most effective prophylaxis for PPH when given at the time of childbirth; however, these combinations had a higher
risk of side-effects compared with single-drug prophylaxis. Oxytocin and carbetocin were the most effective single
drugs for PPH prophylaxis, with minimal side-effects. Single uterotonic prophylaxis with either oxytocin or carbetocin
is, therefore, recommended for routine prophylaxis. However, if oxytocin or carbetocin is not accessible, misoprostol is
an alternative. Combination prophylaxis with oxytocin plus misoprostol can be considered for women at high risk of
PPH. Ergometrine alone and oxytocin plus ergometrine combination are no longer recommended due to hypertension-
related safety concerns. A robust implementation approach that engages various stakeholders to promote change,
ensures the supply of quality-assured medicines and devices, provides training and support, and secures ongoing
political and financial commitment is necessary to translate evidence into global impact.

Introduction

Progression from an uncomplicated birth to a life-
threatening postpartum haemorrhage (PPH) is often
unpredictable and rapid, frightening and risky for the

paper, to include interventions targeting menstrual
health (eg, addressing heavy menstrual bleeding to
reduce the risk of anaemia in at-risk populations) and
reproductive health (eg, meeting the unmet need for

woman, and demanding for the health-care providers
and health system. Furthermore, even the most effective
medical and surgical treatment of PPH by highly skilled
providers does not guarantee successful outcomes.
Therefore, primary prevention of PPH through effective
strategies is the ideal goal. Although all instances of PPH
cannot be eliminated through preventive strategies,
many effective interventions can reduce the chance of a
woman having a PPH or diminish its severity and
consequences.

Prevention of PPH is often given a narrow focus, with
an emphasis on the use of a uterotonic drug to contract
the uterus after childbirth. However, such a narrow focus
misses several other opportunities to prevent PPH, as
highlighted in the first paper in this Series.' We therefore
take a broad perspective on prevention in this second

contraception), as well as pre-pregnancy, pregnancy,
labour and childbirth, and postpartum periods (panel 1).!

The preventive steps outlined in this Series paper should
be understood in the broader context of the social,
economiic, structural, and political determinants of health.
A health facility that is aiming to prevent PPH with the
use of high-quality uterotonic prophylaxis will bring no
benefit to a woman who does not have the autonomy,
knowledge, or means to seek health care (ie, the first and
second delays of the three delays model’ delay in deciding
to seek care and delay in reaching a health facility).
Furthermore, an under-resourced and poorly supported
health service might not have cold-chain maintenance for
oxytocin injections, or the necessary staff to administer
the preventive intervention (ie, the final delay in the
three delays model’ delay in receiving effective care).
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Panel 1: Search strategy and consensus-building
consultations

The recommendations are based on published systematic
reviews of the current literature, appraisal of professional
body guidelines, and expert group discussions. For the
systematic review on causes and risk factors of postpartum
haemorrhage, we searched MEDLINE, Web of Science,
Embase, Cochrane Library, and Google Scholar (last search
Nov 30, 2024).2We also refer to the latest updated Cochrane
network meta-analysis on uterotonic agents for preventing
postpartum haemorrhage.? For the review of professional
body guidelines, we reviewed the latest WHO-International
Federation of Gynecology and Obstetrics-International
Confederation of Midwives consolidated guidelines for the
prevention, diagnosis, and treatment of postpartum
haemorrhage,* WHO's comprehensive framework for action
in accelerating anaemia reduction,’ and the Royal College of
Obstetricians and Gynaecologists guideline for the diagnosis
and management of placenta praevia and placenta accreta.®
For expert group meetings, recommendations were
formulated based on an international consensus meeting on
postpartum haemorrhage held in March, 2023, with a group
of 27 key stakeholders from Argentina, Brazil, Kenya, Malawi,
Nigeria, Norway, Pakistan, South Africa, Sri Lanka, Tanzania,
the UK, and the USA. Agreements were reached through
consensus.

Preventive strategies should therefore be supported with
contextually appropriate implementation approaches and
resources, and integrated into the community and health
system, to achieve sustained global benefit. To facilitate
evidence-based PPH prevention, we provide various
clinical and policy recommendations and highlight
potentially important implementation approaches
throughout this Series paper.

Addressing the unmet need for contraception
Women who avoid unwanted or unintended pregnancies
by accessing contraception can also avoid pregnancy
complications such as PPH. Many women, particularly
in low-income and middle-income countries, have
unintended pregnancies due to inadequate access to
contraception.

The estimated global unmet need for contraception
in 2019 was 162-9 million (95% uncertainty interval
155-6-170-2), out of the 1.2 billion women who had a
need for contraception.® The global unmet need rate was
8:3% (8-0-8-7), but this average hides important
disparities; for example, the unmet need in western Europe
is 3-5% (3-2-3-8), but 9-3% (8-0-10-6) in south Asia
and 18-0% (17-6-18-4) in sub-Saharan Africa.*

The unmet need for contraception worldwide has
substantially reduced since 1990. However, the use of
modern contraceptive methods differs between high-
income and low-income countries.” Analysis of the

best-performing countries (ie, the positive outliers or the
exemplars) in each region is likely to give important and
contextually relevant insights on how to reduce the
unmet need for contraception. Strategies to address
unmet need should be based on a sound understanding
of the needs and preferences of women and their
communities.  Social and  behavioural change
interventions for improving contraceptive provision and
uptake, targeting adolescents, postpartum women,
geographically remote communities, families on low
income, people with disabilities, and people living in
fragile settings, are a priority.” Immediate postpartum
contraception (within 24 h) should be promoted to meet
contraceptive need and achieve a desirable interpregnancy
interval. Potentially useful strategies for meeting the
unmet need for contraception include community
engagement, free or subsidised contraceptives,
increasing girls' and boys’ access to reproductive and
sexual health education, task sharing or shifting to
expand the range of front-line health providers who can
offer contraceptive services," leveraging immunisation
services to offer contraceptive options, behaviour change
strategies for health providers to promote contraception,
mass media campaigns, and mobile services."” Continued
global and national investment in contraceptive coverage
will bring many benefits, including a reduction in PPH
occurrences and deaths.

Mitigating risk factors for postpartum
haemorrhage

There are several sociodemographic, medical, and
pregnancy-related risk factors for PPH (panel 2),' many
of which are modifiable. Many risk factors also contribute
to other complications in pregnancy or general ill health
in women, and therefore need attention. Examples of
such risk factors include anaemia, high BMI, gestational
diabetes, and hypertensive disorders of pregnancy."* Two
strong risk factors that require urgent global action are
anaemia and caesarean sections that are not medically
indicated.

Anaemia
Anaemia in pregnancy is defined as a haemoglobin
concentration (HDb) of less than 110 g/L in the first and
third trimesters, or less than 105 g/L in the second
trimester.* The global prevalence of anaemia in pregnancy
is 37%; however, regions vary considerably, with Africa
and Asia having the highest prevalance.®” The main
cause of anaemia is iron deficiency, which is often
secondary to dietary deficiency or heavy menstrual
bleeding.* Other important causes of anaemia, such as
haemoglobinopathies,  malaria, and hookworm
infestation, should also be considered depending on the
geographical setting and clinical context.

Anaemia is strongly associated with PPH (adjusted odds
ratio [OR] 2-36, 95% CI 1-29-4-32). This association
could be due to compensatory increases in cardiac output;
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placental size and vascularity;" reductions in the oxygen
carrying capacity of blood, compromising myometrial
contractility;” and impaired blood clotting. Anaemia is also
strongly associated with the risk of maternal death. An
analysis of more than 310000 women with severe anaemia
(defined as Hb <70 g/L) from 359 health facilities in
29 countries found that the odds of death in women with
severe anaemia were more than two-fold higher compared
with women without severe anaemia (adjusted OR 2-36,
1-60-3-48).* Other important implications of anaemia
include infection, sepsis, low birthweight, preterm birth,”
and social and economic impacts, including a reduced
ability to engage in paid work, increased gender wage
gaps, and greater risk of household poverty.*”

A full blood count is the optimal test for diagnosing
anaemia.* However, in settings where this is not available,
on-site haemoglobin testing with a haemoglobinometer is
recommended.* Development of scalable, low-cost,
on-site, and accurate haemoglobin testing technology is a
research priority.

Effective interventions to tackle anaemia include the
management of heavy menstrual bleeding, dietary
adjustments, oral or intravenous iron treatment, and,
on rare occasions, blood transfusion. Dietary
improvements should focus on a balanced diet enriched
with foods high in iron, such as leafy vegetables, pulses,
eggs, dairy, fish, and meat, as well as minimising the
intake of iron chelators (eg, tea). Heavy menstrual
bleeding can be treated with the combined oral
contraceptive pill, non-steroidal anti-inflammatory
drugs, tranexamic acid, or an intrauterine hormone-
releasing system.” Prevention and treatment of
hookworm infection in endemic areas and malaria
treatment in pregnancy are also important strategies to
reduce the risk of anaemia.’

WHO recommends routine daily iron and folic acid
supplementation for all pregnant women, with 30-60 mg
of elemental iron and 400 pg of folic acid.* However, if a
woman is diagnosed with anaemia during pregnancy, the
elemental iron dose should be increased to 120 mg per
day until her Hb reaches at least 110 g/L.* Intravenous
iron infusion can be considered when oral iron is not
tolerated or ineffective in treating the anaemia, or when
anaemia needs to be corrected rapidly (eg, when severe
anaemia is diagnosed close to the time of birth).*
However, as there is a small risk of anaphylaxis with iron
infusion (estimated to be <1 in 1000),* this treatment
should only be offered in facilities that can monitor for
and manage anaphylaxis.

Caesarean sections that are not medically indicated

A caesarean section can be a life-saving intervention for
women and their newborns when conducted at the right
time and for the right indication, by skilled health-care
providers. However, many caesarean sections are done
without a clear medical indication, and many are not
done despite being needed, or done late.* The overuse

and underuse of caesarean sections vary hugely in
regions, and between and within countries.” The
caesarean section rate in many sub-Saharan countries is
less than 5%, whereas in many Latin American countries,
this rate exceeds 50%.* A strict benchmark for an
appropriate caesarean birth rate for a country is difficult
to define as it is dependent on various factors, including
population and health service characteristics, but a

Panel 2: Risk factors for postpartum haemorrhage

Risk factors with strong association (OR >2)
»  Anaemia

+ Female genital mutilation

» Sepsis

» Previous PPH

» Grand multiparity

» Noantenatal care

+  Placenta praevia

+ Resolved placenta praevia

«  Stillbirth

+ Multiple pregnancy

+ Assisted conception

+ Caesarean birth

+ General anaesthesia®

+ Magnesium infusion®

+ Prolonged second stage of labour*
» Shoulder dystocia

+ Birthweight 24500 g

Risk factors with moderate association (OR >1.5 to 2)
- BMI>30kg/m?

+ Liverdisease

+ Family history of PPH

+ Hypertensive disorders of pregnancy®
+  Pre-eclampsia

+ Gestational diabetes

+  Polyhydramnios

+ Birthweight 4000 g to <4500 g

» Episiotomy*

- COVID-19

Risk factors with weak association (OR >1 to 1.5)
+  BMI25-29:9 kg/m?

 Black ethnicity

+ Asian ethnicity

+  Uterine fibroids

+ Antidepressant use

+ Asthma

+ Epilepsy™

+ Premature rupture of membranes
+ Induction of labour

+ Augmentation of labour

+ Instrumental birth

Information sourced from Yunas et al,? or from other cited sources. PPH=postpartum
haemorrhage. OR=pooled odds ratio (adjusted pooled ORs are reported, where
available; otherwise, pooled crude ORs are reported).
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caesarean rate that exceeds 20% is unlikely to be
associated with benefits.” A Lancet Series on caesarean
section, published in 2018, estimated that
6-2 million caesarean sections that were not medically
indicated were conducted per year worldwide.”
Caesarean section is a strong risk factor for PPH
(adjusted OR 5-18, 95% CI 3-42-7-85)* and also
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plus oxytocin prostaglandin
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plus oxytocin 9 7 no treatment
Oxytocin

Figure 1: Network diagram of uterotonic drugs for the prevention of
postpartum haemorrhage (blood loss 2500 mL)

Figure adapted from Gallos et al.> The nodes represent an intervention, and their
size is proportional to the number of trials comparing this intervention to any
other in the network. The lines connecting each pair of interventions represent a
direct comparison; their width is proportional to the number of trials
contributing to each direct comparison. Numbers on the lines represent the
number of trials for each comparison. Dark green lines represent high-certainty
evidence, light green lines are for moderate-certainty evidence, yellow lines are
for low-certainty evidence, and red lines are for very low-certainty evidence.
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Figure 2: Cumulative rankograms comparing each of the uterotonic agents for prevention of postpartum
haemorrhage (blood loss 2500 mL)

Figure adapted from Gallos et al.> Ranking indicates the cumulative probability of being the best agent, the second
best, the third best (and so on). The x-axis shows the relative ranking and the y-axis the cumulative probability of
each ranking. We estimate the surface underneath this cumulative ranking line (SUCRA); the larger the SUCRA, the
higher its rank among all available agents.

increases the future risk of further caesarean sections,
uterine rupture, and placenta accreta spectrum,
therefore increasing the risk of obstetric haemorrhage
in future pregnancies. A systematic review found a
quarter of all women who died in low-income and
middle-income countries had undergone a caesarean
section. Of these maternal deaths, a third were due to
PPH.»

WHO has published evidence-based recommendations
on reducing caesarean sections that are not medically
indicated.” These recommendations include addressing
women’s fears and misperceptions about vaginal birth,
mandatory second opinions for caesarean section
indication, financial strategies to remunerate health
professionals and facilities equally for vaginal births and
caesarean sections, audits and feedback loops for
facilities, and promotion of collaborative care models for
midwives and obstetricians, in which intrapartum care is
primarily provided by midwives.” Assisted vaginal birth
and external cephalic version for breech pregnancies also
have a role in reducing caesarean section rates. Although
robust guidance is available, widespread implementation
has not yet materialised. Urgent implementation
research, including learning from positive outliers, is a

priority.

Routine uterotonic prophylaxis for all women

Uterine atony is reported in 70-6% of women diagnosed
with a PPH (95% CI 63-9-77-3; n=834707 women;
14 studies).? Although several risk factors for PPH are
known, no accurate prediction models exist to foretell
who will have a PPH, or, more specifically, atonic PPH.*"*
Therefore, effective prevention of PPH with uterotonic
drugs is advocated for all women after childbirth.*
However, opinions differ over which uterotonic drug or
drug combination is best for preventing PPH. A
Cochrane network meta-analysis was conducted to
explore the relative effects of various uterotonics and
combinations thereof. The review included 122 trials
(n=121931 women) conducted across 48 high-income,
middle-income, and low-income countries, involving
seven uterotonic drugs or drug combinations (figure 1).
Most studies were in hospital settings (115/122; 94%),
with women having a vaginal birth (87/122; 71%).}

The network meta-analysis found that all drugs or drug
combinations—except injectable prostaglandins, for
which data were scarce—were effective in preventing
PPH of at least 500 mL compared with placebo or no
treatment. The two highestranked agents of all
seven options were combinations of two uterotonic
drugs: oxytocin plus misoprostol, and oxytocin plus
ergometrine (figure 2). Oxytocin plus misoprostol
reduced PPH (=500 mL) by 30% when compared with
oxytocin alone (risk ratio [RR] 0-70, 95% CI 0-57-0-87;
moderate-certainty evidence), and oxytocin plus
ergometrine reduced PPH (=500 mL) by 24% when
compared with oxytocin alone (RR 0-76, 0-64-0-90;
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high-certainty evidence). The highest-ranked single
agents were oxytocin and carbetocin, which were similar
in their effectiveness in preventing PPH of at least
500 mL. Oxytocin reduced PPH by 42% when compared
with placebo or no treatment (RR 0-58, 0-48-0-69) and
carbetocin by 43%, again when compared with placebo or
no treatment (RR 0-57, 0-43-0-74).” Misoprostol reduced
PPH by 36% compared with placebo or no treatment
(RR 0-64, 0-53-0-77), although evidence for this
comparison was scarce.

The greater effectiveness of combination uterotonic
prophylaxis, however, comes at a cost. Both oxytocin plus
ergometrine and oxytocin plus misoprostol were
associated with more side-effects compared with oxytocin
alone. Oxytocin plus ergometrine was associated with
vomiting, abdominal pain and diarrhoea, and
hypertensive episodes;’ oxytocin plus misoprostol was
associated with fever, shivering, and diarrhoea.’ Oxytocin
and carbetocin had minimal side-effects.’

Health providers should consider the effectiveness and
side-effects of uterotonic drugs for routine prophylaxis,
as well as their cost, availability, feasibility of
administration, acceptability, and impact on equity.* On
the basis of these factors, oxytocin or carbetocin can be
used as first-line agents for routine PPH prophylaxis at
vaginal and caesarean births. However, because oxytocin
degrades in heat, if cold-chain storage (2-8°C) cannot be
guaranteed, heat-stable carbetocin would be the preferred
option. If heat-stable carbetocin is unavailable or
unaffordable, or injectable uterotonics are not feasible,
oral misoprostol, which is heat-stable, is an alternative.*
Prophylactic uterotonic drugs should be given
immediately (preferably within 1 min) after birth.

The recommended dose of oxytocin for PPH prophylaxis
is 10 international units, given intramuscularly or
intravenously.* Intravenous administration can be more
effective and is therefore recommended if the woman
already has an intravenous line; however, rapid bolus
infusion of oxytocin should be avoided due to the risk of
hypotension. The recommended dose of carbetocin for
PPH prophylaxis is 100 pg, given intramuscularly or
intravenously.* The recommended dose for misoprostol is
400 pg, given orally.*

Combination uterotonic prophylaxis for women at high
risk of postpartum haemorrhage

The Cochrane network meta-analysis of uterotonics found
that, when compared with oxytocin alone, the combination
of oxytocin plus misoprostol is more effective in
preventing PPH of at least 500 mL (35 fewer PPHs per
1000 women), and in reducing blood transfusion (13 fewer
per 1000), the need for additional uterotonics for PPH
treatment (55 fewer per 1000), and blood loss (60 mL less
on average)’ The combination of oxytocin plus
ergometrine is more effective in preventing PPH of at
least 500 mL (28 fewer PPHs per 1000 women), and in
reducing blood transfusion (six fewer per 1000) and the

need for additional uterotonics (40 fewer per 1000), when
compared with oxytocin alone. Although these
combination regimens are not routinely recommended
due to the risk of side-effects and potential complications,
the risk—benefit balance should be considered for women
at high risk of PPH, for whom combination uterotonic
prophylaxis might carry more benefit than harm. WHO
therefore suggests that the combination of oxytocin and
misoprostol be considered for prophylaxis in women at
high risk of PPH.* The combination of oxytocin and
ergometrine is not recommended due to the risks this
regimen poses to women with known or unknown
hypertension. We suggest that the combination regimen
of oxytocin and misoprostol be considered for those with
risk factors, particularly if the association with such risk
factors is strong, or if they have multiple risk factors'—
situations where the potential benefits could outweigh the
potential risks (panel 3).

Tranexamic acid is an important drug in the treatment
of PPH (see the third paper in this Series”). However,
two recent Cochrane reviews have shown that tranexamic
acid does not have a preventive role.** The risk of
thromboembolic events is potentially increased with
tranexamic acid use, and this risk probably outweighs
the theoretical benefit of tranexamic acid in PPH
prevention, particularly for caesarean birth, for which the
baseline risk of thromboembolism is increased.*
Furthermore, the likelihood of serious medication errors
with inadvertent intrathecal injection of tranexamic acid
(mistaken for spinal anaesthetic drugs) can increase with
widespread, but medically unindicated, use of this
drug.3(),37

Preventing placenta accreta spectrum

Placenta accreta occurs when the placenta invades deeply
into the uterine wall, making it difficult for the placenta
to detach from the uterus after childbirth. Attempts to
separate the adherent placenta can result in catastrophic
bleeding. Although its cause is not fully understood, a

Panel 3: Priority interventions at scale for postpartum
haemorrhage prevention

+ Address the unmet need for contraception

+ Improve antenatal care coverage

+ Mitigate modifiable risk factors for PPH (eg, high BMI and
hypertensive disorders)

+ Diagnose and address anaemia

+  Ensure women at high risk of PPH give birth at
appropriate facilities

+ Reduce caesarean sections that are not medically indicated

+  Take steps to reduce the prevalence of placenta accreta

»  Offersingle uterotonic prophylaxis for all births

» Consider combination uterotonic prophylaxis for women
at high risk of PPH

PPH=postpartum haemorrhage.

www.thelancet.com Published online June 12,2026 https://doi.org/10.1016/50140-6736(26)00903-7



Series

commonly accepted mechanism postulates the
destruction of the endometrium (eg, during a previous
caesarean section, uterine curettage, or myomectomy),
predisposing women to deeper invasion of the placenta
into the uterine muscle.*® Rates of placenta accreta are
rising rapidly worldwide, in parallel with the global rise
in caesarean section rates.

The primary preventive strategy for addressing PPH
related to placenta accreta spectrum is to curb the
increase in caesarean sections that are not medically
indicated. Ultrasound placental localisation should be
routine care for all women, particularly for those who
have had a previous caesarean section. However, an
ultrasound scan might not always detect placenta accreta
spectrum, and a high index of suspicion should be
maintained even when the scan is normal.

If ultrasound shows invasion of placenta into a uterine
scar, several steps should be taken for PPH prevention,
based on evidence-based guidance® and senior obstetric
involvement.  Preoperative = planning—particularly
imaging to identify any involvement of the bladder,
cervix, parametrium, or bowel—and rapid escalation
from a caesarean section to hysterectomy to prevent
excessive blood loss are important preventive strategies
for PPH from placenta accreta spectrum. Such care is
best delivered at a tertiary hospital with expert
multidisciplinary care, blood and blood products, and
intensive care facilities. Prophylactic uterine artery
embolisation, or leaving the placenta in situ for natural
resolution, are steps that can be considered in specialist
facilities with appropriate expertise.®

Implementation at scale

Guidelines alone are insufficient to ensure implementation
of PPH prevention measures at scale. Policy environments
that include appropriate financing structures, reliable
procurement and supply chains for essential drugs and
equipment, supportive workforce models (eg, midwifery-
led care), and auditing and accountability systems are
necessary for effective implementation, together with
commitment from political, policy, practitioner, and
community stakeholders; institutional readiness with
trained and motivated staff; adequate and sustained
financing; and advocacy.® Strong national leadership to
establish clear policies that can be adapted to local realities
and promoted by champions at all levels is essential.
Implementation approaches should be particularly
focused on reducing existing health inequities and
ensuring new inequities are not introduced.

Anaemia prevention, for example, is not simply a case
of providing a prescription for iron tablets. Robust
antenatal care, community engagement and education on
the importance of dietary diversity, haemoglobin testing,
patient medication reminder systems, and task-shifting
of iron supplement provision to reach the most at-risk
populations in community settings are all essential.’
Effective implementation requires understanding of and

action to address gendered, social, and environmental
factors that exacerbate these issues, such as gender norms
that influence intrahousehold food allocation (eg, women
and girls eating smaller portions than men, or dietary
restrictions during menstruation), gendered health
access (eg, diminished autonomy or financial control over
seeking health care), child marriage and early
childbearing, and climate change (eg, rising temperatures
increasing infectious disease spread and threatening food
security).**

Heat-stable carbetocin has the advantage of not needing
cold-chain transport and refrigerated storage, when
compared with oxytocin. However, the unit cost of heat-
stable carbetocin might be considered too high in some
settings, making its pricing structure an important
marketing factor that could scale up its use. Successful
and ongoing international efforts are underway to procure
heat-stable carbetocin at preferential pricing for low-
resource countries with high PPH burden.

Misoprostol might not be as effective as oxytocin or
carbetocin for PPH prevention, but it does reduce PPH
(=500 mL), severe PPH (21000 mL), and blood transfusion
rates, when compared with placebo or no treatment.’
Misoprostol is heat-stable and affordable, with side-effects
that are self-limiting in nature, and so has minimal safety
concerns. Misoprostol can therefore be used by
community-based health workers to reach women giving
birth at home and potentially reduce health disparities.
WHO therefore recommends 400 pg oral misoprostol for
PPH prevention, which can be administered by
community or unskilled health workers if no skilled
providers are present at childbirth. An alternative
approach is the advanced distribution of misoprostol
directly to pregnant women to be self-administered after
childbirth, but such an approach should only be considered
if targeted monitoring and evaluation are in place.*

Research to address medically unindicated caesarean
sections is an implementation research priority. Such
research should address multiple clinical and non-
clinical issues, including financial drivers, at the level of
women, providers, facilities, health systems, and national
policy. Caesarean births in many countries could soon
outnumber vaginal births. Reasons for this increase
include health-care provider and institutional financial
incentives, health-care providers’ fear of litigation,
women’s fear of vaginal birth, delayed childbearing, and
increasing prevalence of comorbidities such as maternal
obesity.® The consequences of this excess are mostly
borne by women—not only in their current pregnancy,
but also in future pregnancies.

Discussion

Prevention of PPH is often seen as synonymous with the
prophylactic use of a uterotonic drug after childbirth.
However, numerous other steps can help prevent a PPH,
including the use of contraception to avoid unwanted
pregnancies, addressing modifiable risk factors for PPH,
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reducing caesarean sections that are not medically
indicated and improving the safety of those that are, and
the use of combination uterotonic prophylaxis for women
at high risk of PPH. PPH prevention cannot neglect
broader public health measures, such as community
engagement and birth preparedness, encouraging early
and regular antenatal visits, avoiding nutritional
deficiencies and anaemia, and addressing obesity and
other risk factors. Effective PPH prevention requires a
comprehensive approach in addition to the traditional
focus on uterotonic prophylaxis at birth.

Evidence supports routine uterotonic prophylaxis for
all women. Oxytocin plus misoprostol and oxytocin plus
ergometrine are the most effective combinations for
preventing PPH of at least 500 mL. However, these
combinations are associated with substantial side-effects,
and oxytocin plus ergometrine combination can be
unsafe because of the risk of hypertension, particularly
in those with known hypertensive disease. Therefore,
single-agent prophylaxis with oxytocin or carbetocin, or
with misoprostol when these are not available or feasible,
remains the recommended approach (by WHO, the
International Federation of Gynecology and Obstetrics,
and the International Confederation of Midwives) for
routine use. However, for women at high risk of PPH,
combination prophylaxis with oxytocin plus misoprostol
can be considered. The recommendation for combination
prophylaxis in women at high risk of PPH represents a
shift towards risk-stratified prevention strategies. Women
with risk factors strongly associated with PPH
(eg, anaemia, previous PPH, or caesarean birth), or those
with multiple risk factors, could benefit from
combination regimens where the potential benefit could
outweigh the increased risk of side-effects.

Two modifiable risk factors for PPH demand urgent
global attention. First, anaemia, which affects 37% of
pregnant women globally, is associated with a 2-4-fold
increased risk of PPH and substantially higher mortality
rates. Effective interventions, including management of
heavy menstrual bleeding, dietary adjustments, treatment
of infections, and iron supplementation, are readily
available but require systematic implementation.

Caesarean sections that are not medically indicated
represent the second modifiable risk factor. The global
disparities in caesarean section rates—which exceed
50% in many Latin American countries yet remain below
5% in many sub-Saharan African countries—highlight
both overuse and underuse within and between
countries. The high PPH risk associated with caesarean
birth, combined with an estimated 6 - 2 million procedures
per year that are not medically indicated, represents a
substantial and preventable burden. The challenge of
placenta accreta spectrum, which is directly linked to
increased rates of caesarean sections, exemplifies the
cascading consequences of inappropriate intervention.
Prevention through judicious use of primary caesarean
section is essential. Implementation at scale requires

moving beyond clinical guidelines to addressing financial
and health system barriers, and the root causes driving
women’s and providers’ preferences for caesarean birth.*

Quality assurance of essential medicines remains an
important gap. Substandard oxytocin, prevalent in many
low-resource settings, undermines prevention efforts
and contributes to treatment failures. Strengthening
procurement systems and ensuring unbroken supply
chains for quality-assured medicines are fundamental
requirements for effective implementation. Heat-stable
carbetocin  eliminates the mneed for cold-chain
maintenance; however, access to the drug is inequitable.
Moreover, the affordability and stability of misoprostol
make it suitable for community-based births, but at the
expense of reduced effectiveness.

Skilled birth attendants have an important role in PPH
prevention during and after childbirth. Prevention
involves not only the timely use of prophylactic
uterotonics, but also managing risk factors (eg, prolonged
labour), reducing the risk of PPH related to perineal
tearing (by using a hands-on approach to support the
perineum during childbirth), avoiding unnecessary
episiotomies, identifying and suturing tears early,
providing safe and timely caesarean births when
indicated, monitoring blood loss and vital signs
objectively and frequently after childbirth, and being
ready to manage PPH at all times. Where skilled birth
attendants are not available, PPH prophylaxis with oral
misoprostol and emergency access to appropriately
equipped facilities are essential.

Innovations such as heat-stable inhaled, intranasal, or
sublingual oxytocin could have a role in PPH prevention
in home or community settings that have no access to
skilled birth attendants. PPH prevention research
priorities include developing improved, cost-effective
on-site tests for anaemia diagnosis, and determining
optimal dosing regimens for preventive interventions,
including the most effective timing of uterotonics relative
to cord clamping.

The evidence presented in this Series paper shows that
various means for preventing PPH, beyond an exclusive
focus on uterotonics, do exist. However, translating
evidence into impact requires robust implementation
approaches that engage multiple stakeholders, ensure
sustained political and financial commitment, and
address the broader determinants of maternal health.
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