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Introduction
Despite notable advances in the prevention, diagnosis, and 
management of obstetric risk factors, as well as improved 
dissemination of health information over the past two decades, 
childbirth continues to represent a substantial health risk for 
women in many countries.

In 2017, the American College of Obstetricians and 
Gynecologists (ACOG) defined PPH as an estimated blood 
loss exceeding 500 mL following vaginal delivery or more 
than 1000 mL after cesarean section (4). However, because 
visual estimation of blood loss is often inaccurate, ACOG 
subsequently revised its definition to emphasize clinical 
relevance: cumulative blood loss greater than 1000 mL 
accompanied by signs or symptoms of hypovolemia within 
24 hours of birth, regardless of the mode of delivery (4). PPH 
is further categorized by timing into primary and secondary 
forms. Primary PPH typically occurs within the first 24 hours 
postpartum, whereas secondary PPH develops from 24 hours 
up to 12 weeks after delivery (5).

The Royal College of Obstetricians and Gynecologists (RCOG) 
traditionally defines primary PPH as blood loss of 500 mL 
or more from the genital tract within 24 hours of birth (5), a 
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definition endorsed by the World Health Organization (WHO). 
In addition, RCOG provides a severity-based classification: 
minor PPH refers to blood loss between 500 and 1000 mL, 
while major PPH is defined as blood loss exceeding 1000 mL. 
Major PPH is further subdivided into moderate (1000–2000 
mL) and severe (>2000 mL) categories (5, 26). These evolving 
definitions underscore the importance of both quantitative and 
clinical criteria in guiding timely diagnosis and intervention. 

According to the World Health Organization (WHO) and the 
Centers for Disease Control and Prevention (CDC), maternal 
mortality is defined as the death of a woman during pregnancy 
or within 42 days after the termination of pregnancy, from 
any cause related to or aggravated by the pregnancy or its 
management, regardless of the duration or location of the 
pregnancy, but not from accidental or incidental causes (6). 

Hemorrhage continues to be the leading cause of maternal 
mortality worldwide. Over the past four decades, numerous 
global health initiatives have prioritized the reduction of 
hemorrhage-related deaths, underscoring the persistently 
high and unacceptable burden among pregnant and 
postpartum women (7). A recent WHO report estimates that 
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more than 260,000 maternal deaths occurred in 2023, with 
approximately 92% of these deaths taking place in low- and 
middle-income countries. Between 2000 and 2023, high-
income countries achieved nearly a 40% reduction in maternal 
mortality; however, global progress has been considerably 
slower. Factors such as remaining early maternal age , HIV, 
COVID 19 infections, and hypertension have contributed to 
this stagnation, impeding progress toward the Sustainable 
Development Goal of reducing maternal mortality to fewer 
than 70 deaths per 100,000 live births worldwide (8). In 2023, 
Sub-Saharan Africa and Southern Asia together accounted 
for approximately 87% (225,000) of global maternal deaths, 
with Sub-Saharan Africa alone responsible for about 70% 
(182,000) with mortality rate > 1000 in 100 000 in Nigeria, 
Chad and Uganda (Makuochi Okafor BBC correspondent, 
November 2024, based on information from - Nigeria offers 
free Caesareans to poorer women) and Southern Asia for 17% 
(43,000) (6, 8). 

Pregnancy is characterized by increased levels of procoagulant 
factors alongside a reduction in anticoagulant activity, resulting 
in a physiological prothrombotic state (9). Coagulopathies 
associated with postpartum hemorrhage (PPH), however, 
differ fundamentally from those observed in trauma-induced 
massive hemorrhage when shock plays an important role in 
coagulopathy development. The underlying mechanisms of 
coagulopathy in PPH reflect varying contributions of dilutional 
coagulopathy, localized factor consumption, disseminated 
consumption, and/or enhanced fibrinolysis (10). Special 
attention needs to be given to history of heavy menstrual 
bleeding, as it can be a symptom of undiagnosed von Will 
brand disease. Similarly to carriers of hemophilia A pr B who 
did not present severe bleeding symptoms before or during 
pregnancy. Inherited bleeding disorders, in particular the mild 
and moderate forms are often not diagnosed and could put the 
women at risk of developing PPH (11). 

Dilutional coagulopathy arises from the replacement of blood 
loss with crystalloid or colloid fluids, leading to reduced 
concentrations of coagulation factors and platelets. Localized 
consumption of coagulation factors at the placental bed and 
uterus is most pronounced in cases of placental abruption and 
may also be observed consequently of uterine atony or when 
placental tissue is retained or abnormally adherent. Although 
disseminated intravascular coagulation (DIC) is uncommon 
in PPH, it may develop in association with amniotic fluid 
embolism (AFE), severe infection, or in severe cases of 
placental abruption and pre-eclampsia (12).

Early coagulopathy is uncommon when postpartum 
hemorrhage (PPH) is predominantly caused by uterine atony 
or genital tract trauma. Wikkelso et al. reported on a cohort of 
244 women with severe PPH primarily attributable to uterine 
atony (50%), followed by trauma, or retained placental tissue, 
in whom the median baseline fibrinogen concentration was 
4.5 g L⁻¹; notably, 25% of fibrinogen values were below the 
pregnancy-adjusted normal range (<3.7 g L⁻¹) (13). Similarly, 
in a cohort of 272 women, with estimated blood loss of 1000–

2000 mL secondary to atony or trauma, Collins et all showed 
that more than 97% exhibited normal prothrombin time (PT), 
activated partial thromboplastin time (aPTT), and fibrinogen 
concentrations >2 g L⁻¹ (10).

In contrast, early coagulopathy is more frequently observed 
in cases of placental abruption and amniotic fluid embolism 
(AFE) (12). Importantly, PPH of any etiology may become 
complicated by coagulopathy when diagnosis is delayed 
or blood loss is underestimated, highlighting the critical 
importance of early recognition and prompt, appropriate 
management of PPH (15).

Several initiatives towards improvements in maternal 
mortality ratio (MMR) have been successfully implemented in 
high income countries among them systematic education and 
implementation of a bundle of population-based initiatives to 
reduce hemorrhagic maternal deaths in Italy (15). Approaches 
that prioritize early identification of warning signs and need 
for timely intervention are particularly relevant in resource-
limited settings, where access to advanced corrective measures 
is often constrained. Global initiatives such as the Every 
Woman Every Child strategy and WHO’s maternal health 
guidelines have demonstrated positive impacts on maternal 
health outcomes, contributing to significant reductions in 
MMR in countries like India and Tanzania (17). In addition, 
several scientific organizations have sought to standardize 
strategies for reducing uncontrolled hemorrhage as a cause 
of maternal death. However, clear alignment remains limited 
across key measures, including the prevention of difficult-to-
control bleeding, methods for quantifying blood loss, timing 
of coagulation-corrective interventions, and the thresholds and 
clinical correlations guiding decisions on coagulation factor 
replacement (16). The recently published WHO Consolidated 
Guidelines for the Prevention, Diagnosis, and Treatment 
of Postpartum Hemorrhage introduced new strategies for 
predicting maternal mortality and severe morbidity. These 
approaches are particularly relevant for low- and lower-
middle-income countries, as they focus on early identification 
of warning signs to prevent life-threatening bleeding situations 
where corrective options are limited. However, translating these 
high-level strategies into practical, stepwise implementation 
plans that are both feasible and affordable in LMIC contexts 
remains a major barrier to progress. Common challenges 
include inadequate health infrastructure, shortages of skilled 
healthcare professionals, limited availability of educational 
and training resources, financial constraints, and sociocultural 
factors that hinder timely care-seeking behaviour (18). 

Both the maternal and fetal outcomes of pregnancy vary 
greatly according to a pregnant woman’s community and her 
condition. When obstetric hemorrhage occurs, an acute acquired 
coagulopathy evolves unless hemorrhage is controlled.

In this perspective, we aim to address these gaps by examining 
the feasibility of implementing. Our investigation focuses on 
identifying structural and operational barriers, highlighting 
opportunities for context-specific adaptation. We seek to 
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contribute to the global effort to reduce maternal mortality and 
advance equity in maternal health care.

Material and Methods
We conducted literature search from two regions in Africa-
Nigeria and South Africa- to assess the affordability of 
implementing evidence-based interventions for the prevention, 
diagnosis, and management of postpartum hemorrhage. In 
addition, we revised information from local experts in this 
field. These findings were subsequently compared against 
FIGO ICM WHO Consolidated Guidelines for the Prevention, 
Diagnosis, and Treatment of Postpartum Hemorrhage.

Findings
South Africa
In 2022, maternal mortality data were analyzed using reports 
from the National Committee for Confidential Enquiries 
into Maternal Deaths (NCCEMD) and the District Health 
Information System (DHIS). A total of 993 deaths during 
pregnancy, childbirth, and the puerperium were recorded, of 
which 969 were classified as maternal deaths after excluding 
coincidental causes. Following adjustments for discrepancies 
between NCCEMD and DHIS reporting in Gauteng, Limpopo, 
and KwaZulu-Natal, the corrected number of maternal deaths 
was 1,062 among 986,128 live births, yielding an institutional 
maternal mortality ratio (iMMR) of 109.6 per 100,000 live 
births. This represents a decline from 148.1 in 2021 and 126.1 
in 2020, approaching pre-pandemic levels (98.8 in 2019). The 
reduction in iMMR was observed across all provinces. Non-
pregnancy-related infections remained the leading cause of 
maternal death (18.6%), though markedly reduced compared to 
2021 (37%). COVID-19-related deaths decreased substantially 
(12 in 2022 vs. 369 in 2021). Hypertensive disorders (17.1%) 
and obstetric hemorrhage (16.7%) were the next most common 
causes, followed by medical and surgical disorders (14.4%) 
and early pregnancy complications (10%). These findings 
indicate a reversal of the pandemic-related increase in maternal 
mortality and highlight persistent causes requiring targeted 
interventions.

According to Professor Fawcus’ 2024 report from a promoter 
trial, only 26% of women with blood loss between 500 and 600 
mL received uterotonics. Even among those with blood loss 
exceeding 1,000 mL, only 30% received uterotonics. These 
findings indicate that the recommended first-line intervention 
for a life-threatening condition was not implemented 
in more than half of the cases with moderate to severe 
postpartum hemorrhage (19). In addition to these clinical 
findings, logistical constraints in laboratory turnaround times 
further complicate management of PPH. Data from Sefako 
Makgatho Health Sciences University indicate that fibrinogen 
activity results are typically available within one day in 
private hospitals, compared with approximately two days in 
government facilities. For specialized assays, such as Factor 
VIII and von Will brand factor activity levels, turnaround 
times may extend up to four days. These delays highlight the 
importance of protocols that prompt initiating replacement 
therapy empirically, without awaiting laboratory confirmation, 

while reserving available results for subsequent confirmation 
of congenital coagulation disorders (19).

To reduce the MMR in South Africa, a comprehensive approach 
combining nutritional optimization, risk stratification, 
preparedness, availability of laboratory test and vigilant 
monitoring might be essential to minimize the occurrence of 
PPH and improve maternal outcomes.

Nigeria 
The latest global report highlights Nigeria as bearing the highest 
estimated maternal mortality burden worldwide, accounting 
for approximately 28.3% of all maternal deaths. This translates 
to an estimated 8,200 maternal deaths annually and a maternal 
mortality ratio (MMR) of 1,047 per 100,000 live births. 
These figures are compounded by significant gaps in maternal 
healthcare coverage: only 43% of births are attended by skilled 
health providers, 39% occur in health facilities, and 59% take 
place at home. Such disparities reflect systemic challenges in 
access to quality obstetric care and underscore the urgent need 
for targeted interventions (20).

Achieving the Sustainable Development Goal 3(SDG) target 
of reducing maternal mortality will require a multifaceted 
approach, including strengthening health systems, expanding 
skilled birth attendance, improving emergency obstetric 
care, and implementing robust community-based advocacy 
programs. Without accelerated efforts, Nigeria’s maternal 
mortality burden will continue to pose a major global health 
challenge.

A large-scale study utilizing data from the Maternal and 
Perinatal Database for Quality, Equity, and Dignity in 
Nigeria (MPD-4-QED) examined the prevalence of primary 
postpartum hemorrhage (PPH), associated risk factors, and 
maternal and neonatal outcomes across a nationwide network 
of 54 tertiary referral hospitals (48 public and 6 private) 
spanning six geopolitical zones in Nigeria (21). The analysis 
included 68,754 women with documented mode of delivery 
and PPH status. Among these, 2,169 cases of PPH were 
identified, corresponding to an overall prevalence of 3.2% 
(95% CI: 3.07–3.30). When stratified by delivery mode, the 
prevalence was 2.7% following vaginal birth and 4.0% after 
cesarean section. The sociodemographic analysis indicated 
that women who experienced PPH were disproportionately 
characterized by the absence of formal education, higher parity, 
and inadequate or absent antenatal care, or antenatal care 
received at a different facility. Regarding PPH prophylaxis, 
45.5% of women were administered oxytocin alone, whereas 
43% received a combination of oxytocin and misoprostol (21).

A secondary analysis of samples collected during the 
WOMAN trial at University College Hospital, Ibadan, 
Nigeria, investigated hematological and hemostatic parameters 
in 167 women with postpartum hemorrhage (PPH) (22). 
ROTEM (Rotational thrombo-elastometry-a point of care 
viscoelastic test that provides a comprehensive, real – time 
graphical analysis of whole blood clot formation, strength 
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and breakdown) analysis revealed that 23% of participants 
demonstrated evidence of hyperfibrinolysis. In addition, 12% 
exhibited coagulopathy based on prothrombin ratio criteria, 
while 34% presented coagulopathy according to EXTEM A5 
measurements. These findings highlight a substantial proportion 
of women with impaired coagulation profiles, suggesting that 
both fibrinolytic activity and clot firmness abnormalities are 
common in PPH cases within this cohort (22).

The authors concluded that women in the analyzed cohort 
exhibited a higher prevalence of hyper fibrinolytic activity 
compared with reports from high-income countries. For 
instance, de Lange et al. documented a prevalence of 9% 
following normal delivery and one hour after placental 
expulsion (ML <15%) with D-dimers elevation (47). In 
contrast, the mean blood loss in the present cohort was 1,548 
mL (SD 897), indicating more severe hemorrhage. Unforeseen, 
the mean fibrinogen level was 8.4 g/l (SD 6.6), fibrinogen 
levels below 1g/L occurred only in 2,9% of participants 
and below 2g/L in 11,8% (in 33% of participants was the 
fibrinogen level < 4g/l), which the authors attributed to chronic 
inflammation associated with HIV infection and its treatment. 
Furthermore, a substantial proportion of participants (88%) 
had hemoglobin concentrations below 110 g/L, and 34% were 
below 70 g/L. The increased incidence of coagulopathy was 
therefore considered as consequence of more severe PPH in 
this population. Considering the Consolidated guidelines for 
prevention, diagnostic and treatment of PPH it is noteworthy 
that the mean systolic blood pressure was approximately 110 
mmHg at baseline.

Recommendations 
Consolidated Guidelines for the Prevention, Diagnosis, and 
Treatment of Postpartum Hemorrhage (3).
Despite the availability of proven interventions for preventing, 
diagnosing, and managing postpartum hemorrhage (PPH), 
implementation remains inconsistent and often delayed due 
to late recognition and fragmented, sometimes conflicting, 
international guidelines. Broader health system challenges—
including weak supply chains, workforce shortages, and 
limited infrastructure—further hinder uptake of evidence-
based practices, contributing to persistent maternal morbidity 
and mortality. Comprehensive, harmonized guidance 
addressing these systemic barriers is essential to strengthen 
global PPH response. These guidelines aim to inform national 
and subnational health policies, clinical protocols, and 
programmatic strategies. The primary audience includes health 
professionals involved in developing maternal care guidelines 
and those providing direct care during pregnancy, childbirth, 
and the postpartum period, such as midwives, obstetricians, 
nurses, anaesthesiologists, and program managers. They 
are also relevant to professional societies, NGOs promoting 
woman-centered care, and implementers of maternal and child 
health programs across all settings.

Antenatal Prevention
Full blood count testing is the preferred method for diagnosing 
anemia in pregnancy; where unavailable, on-site hemoglobin 

testing using a haemoglobin meter is recommended over 
the hemoglobin colour scale. To prevent maternal anemia, 
puerperal sepsis, low birth weight, and preterm birth, daily oral 
supplementation with 30–60 mg of elemental iron and 400 μg 
of folic acid is recommended for all pregnant women. Higher 
iron doses are advised for women with low hemoglobin levels 
at booking to ensure hemoglobin concentrations are optimized 
and pose minimal risk at the time of labour. In populations 
with anemia prevalence below 20%, or where daily iron is 
not tolerated, intermittent weekly supplementation with 120 
mg elemental iron and 2.8 mg folic acid may be considered. 
For women with iron-deficiency anemia who cannot tolerate 
oral iron or require rapid correction, intravenous iron therapy 
is recommended, provided appropriate monitoring for 
anaphylaxis is available.

For intrapartum prevention of bleeding complications, 
routine or liberal use of episiotomy is not recommended in 
women undergoing spontaneous vaginal birth (3). Evidence 
indicates that episiotomy does not reduce the risk of severe 
perineal trauma or postpartum hemorrhage and may increase 
maternal morbidity, including pain, infection, and delayed 
healing. Restrictive use, limited to clear clinical indications, 
is associated with better maternal outcomes and reduced 
complications.

A significant shift in the timing for alerting the multidisciplinary 
team and/or transferring the mother to a tertiary facility lies in 
the early identification of women at risk of adverse outcomes 
and the prompt initiation of first-response therapy. Specifically, 
intervention should be triggered by an objectively measured 
blood loss of ≥300 mL accompanied by any abnormal 
hemodynamic sign (pulse >100 bpm, shock index >1, systolic 
blood pressure <100 mmHg, or diastolic blood pressure <60 
mmHg), or by a blood loss of ≥500 mL, whichever occurs first 
within 24 hours after birth, with heightened vigilance during 
the first two hours postpartum. 
 
The use of a quality-assured uterotonic is recommended for 
the prevention of postpartum hemorrhage (PPH) during the 
third stage of labour for all births. To ensure effectiveness, 
only one uterotonic should be administered: oxytocin (10 
IU intramuscularly or intravenously), carbetocin (100 µg 
intramuscularly or intravenously, with heat-stable formulation 
preferred where cold chain cannot be guaranteed), or 
misoprostol (400–600 µg orally). When intravenous access is 
already established, oxytocin should be given intravenously—
diluted and administered slowly over 1–2 minutes—in 
preference to intramuscular injection. Uterotonic options 
that are not recommended for the prevention of postpartum 
hemorrhage include ergometrine/methylergometrine, fixed-
dose combination of oxytocin and ergometrine, and injectable 
prostaglandins Heat-stable carbetocin (100 µg intramuscularly 
or intravenously) is recommended for the prevention of 
postpartum hemorrhage (PPH) in settings where the oxytocin 
cold chain cannot be maintained. If carbetocin is unavailable, 
misoprostol (400–600 µg orally) may be used as an alternative. 
Misoprostol administration by community or lay health 
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workers is advised where skilled personnel are not present, and 
antenatal distribution for self-administration can be considered 
in home-birth settings with appropriate monitoring. Although 
the above mentioned guidelines do not recommend the use 
of tranexamic acid (TXA) for the prevention of postpartum 
hemorrhage (PPH) prior to either vaginal or cesarean delivery 
(page 12), the 2021 ASH/ISTH/NHF/WFH guidelines support 
the use of TXA in women with inherited bleeding disorders in 
addition to appropriate replacement therapy (23). For women 
with von Will brand factor (VWF) levels of at least 50 IU/dL, 
TXA is the recommended hemostatic agent during delivery 
and throughout the postpartum period. A dose of 1 g should 
be administered once the patient is in established labour and 
then repeated every 6-8 hours. Postpartum, oral TXA should 
be continued for 4–6 weeks to reduce the risk of secondary 
PPH (24).

Sustained uterine massage is not recommended for the 
prevention of postpartum hemorrhage (PPH) in women who 
have received prophylactic oxytocin. For all births, routine 
objective measurement of postpartum blood loss is advised to 
improve early detection and timely treatment of PPH. Methods 
such as calibrated drapes for vaginal deliveries provide a 
reliable approach to quantifying blood loss.

Early Intervention
For the treatment of PPH, intravenous oxytocin is the first-
line uterotonic. If oxytocin is unavailable or ineffective, 
intravenous ergometrine, an oxytocin–ergometrine fixed-dose 
combination, or a prostaglandin (including 800-µg sublingual 
misoprostol) may be used. Uterine massage is recommended as 
part of initial management. Early administration of intravenous 
tranexamic acid within 3 hours of birth, in addition to standard 
care, is advised for all women with PPH following vaginal or 
caesarean birth. For fluid resuscitation, isotonic crystalloids 
are preferred over colloids.

Uterine balloon tamponade is recommended for the treatment 
of PPH due to uterine atony after vaginal birth when standard 
first-line interventions fail, provided specific conditions 
are met: immediate access to surgical intervention and 
blood products if required; implementation of a first-line 
PPH protocol (including uterotonics, tranexamic acid, and 
intravenous fluids); exclusion of other causes such as retained 
tissue or trauma; performance by trained health personnel; and 
the ability to monitor maternal condition for early signs of 
deterioration. Cell salvage is recommended for the treatment 
of PPH only in the context of rigorous research. 
 
If available, fibrinogen replacement should be prioritized, 
with a therapeutic target of ≥2 g/L. When fibrinogen is <2 
g/L, cryoprecipitate should be administered to achieve this 
level, typically requiring 3–4 g of fibrinogen (approximately 
8–10 units), preferably pathogen-reduced. The effectiveness 
of recombinant factor VIIa and prothrombin complex 
concentrate remains uncertain. Fresh frozen plasma (FFP) 
may be considered in cases of documented coagulation factor 
deficiency, guided by laboratory results; if results are delayed 

and four units of RBCs have been transfused, 15-20 mi/kg 
of FFP can be administered, or in an infusion in the ratio of 
1:2 (FFP: RBC), using AB plasma if blood type is unknown. 
The therapeutic goal is PT/aPTT <1.5 and INR ≤1.5. Platelet 
transfusion should be considered when microvascular bleeding 
is evident and platelet count falls below 50 × 10⁹/L, with a 
standard dose of 4-5 pooled whole blood-derived platelet 
units. In massive PPH, a stepwise approach is recommended: 
early TXA administration (1 g IV over 10 minutes), fibrinogen 
replacement over FFP when coagulopathy is suspected, FFP 
for confirmed factor deficiency or massive blood loss, and 
platelet transfusion as indicated.

Postpartum women may receive oral iron supplementation, 
alone or combined with folic acid, for 6–12 weeks after 
delivery to reduce the risk of anemia in settings where 
gestational anemia is a public health concern. For women with 
iron-deficiency anemia who cannot tolerate oral iron or require 
rapid correction, intravenous iron therapy is recommended, 
provided trained staff are available to manage potential 
anaphylactic reactions.

Health systems interventions for PPH  
Health facilities should implement formal protocols for the 
prevention, diagnosis, and treatment of PPH, as well as clear 
referral pathways to higher-level care when needed. Regular 
simulation-based training for both pre-service and in-service 
programs is recommended to strengthen provider readiness. 
Monitoring the use of uterotonics after birth should be adopted 
as a process indicator for programmatic evaluation to ensure 
adherence to best practices.

Recommendation South Africa
Preventive measures include addressing anemia in girls and 
women through balanced diets, treatment of heavy menstrual 
bleeding including appropriate referral to hematologists, 
monitoring and treatment of chronic infections, and routine 
iron supplementation during pregnancy. 

Risk anticipation involves identifying women at high risk and 
ensuring delivery at referral hospitals equipped with PPH kits 
containing intravenous fluids, cannulas, uterotonics, internal 
tamponade devices, and blood products. Intrapartum strategies 
include preventing prolonged labour using programs and active 
management of the third stage of labour with oxytocin (10 IU 
intramuscularly). Postpartum and post-cesarean monitoring 
of vital signs and bleeding is critical for early detection and 
prevention of severe PPH and associated complications.

A comprehensive approach combining nutritional optimization, 
risk stratification, preparedness, and vigilant monitoring is 
essential to minimize PPH and improve maternal outcomes.

Clinical Assessment and Monitoring of Postpartum 
Hemorrhage
Timely diagnosis and management of PPH depend on accurate 
assessment of blood loss. Blood loss exceeding 500 mL, brisk 
bleeding, or the presence of multiple clots should prompt 
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immediate evaluation. Blood loss may be assessed using 
calibrated drapes or trays, visual estimation, weighing of 
soaked materials, and measurement from suction containers.

Vital signs offer important diagnostic information but often 
reflect advanced blood loss. Tachycardia (heart rate >110 
beats/min), systolic blood pressure <100 mmHg, and a shock 
index >0.9 suggest hemodynamic compromise, while late signs 
include pallor, confusion, cold extremities, and restlessness. 
Clinicians should remain alert to the possibility of concealed 
bleeding.

Post-delivery monitoring is essential and should continue for 
1–2 hours in the labour ward, followed by structured handover 
to the postnatal ward with clear documentation of maternal 
status.

The EMOTIVE approach—comprising early detection and 
recognition of triggers, uterine massage, administration of 
oxytocin (uterotonics), tranexamic acid, intravenous fluid 
resuscitation, systematic examination, and timely escalation—
represents the minimum standard of care for managing signs of 
postpartum hemorrhage (PPH) in resource-limited settings. In 
addition, early referral to the operating theatre is recommended 
to enable definitive interventions when required.

An international cluster-randomized trial involving over 200,000 
women across four countries evaluated a multicomponent 
clinical intervention for postpartum hemorrhage among 
women undergoing vaginal delivery. The study demonstrated 
that objectively measuring blood loss using a simple, low-
cost collection device (“drape”) and implementing WHO-
recommended treatments as a bundled intervention—rather 
than sequentially—led to substantial improvements in maternal 
outcomes. Severe postpartum hemorrhage, defined as blood 
loss exceeding one liter, was reduced by approximately 60%, 
with a corresponding reduction in maternal mortality (19).

Management of Refractory Postpartum Hemorrhage
Refractory PPH, affecting approximately 10–20% of women 
unresponsive to first-line therapy, requires rapid escalation 
to prevent maternal morbidity and mortality (25). According 
to South African Ministry of Health guidelines, initial 
management includes bimanual uterine compression and, if 
necessary, aortic compression to reduce uterine blood flow. 
Pharmacologic therapy should be optimized with repeat 
tranexamic acid, intramuscular syntometrine (avoided in 
women with hypertension or cardiac disease), and sublingual 
misoprostol 400–600 µg.

Ongoing assessment should focus on identifying contributing 
causes such as cervical trauma or retained products of 
conception. Persistent bleeding warrants consideration of 
mechanical measures, including uterine balloon or suction 
tamponade. Failure of conservative management necessitates 
escalation to examination under anaesthesia and, if required, 
laparotomy.

Throughout management, ongoing resuscitation with 
intravenous fluids and blood products is critical. Point-of-
care testing should guide transfusion strategies, and early 
administration of fibrinogen is recommended in massive PPH 
to correct coagulopathy and improve outcomes.

Discussion
The re-evaluated and additional recommendations in the 
Consolidated Guidelines for the Prevention, Diagnosis, and 
Treatment of Postpartum Haemorrhage represent a significant 
contribution toward achieving the SDG 3 of ensuring healthy 
lives and promoting well-being for all, including reducing 
maternal mortality to fewer than 70 deaths per 100,000 live 
births by 2030. Emphasis is placed on early detection of 
increased risk of severe morbidity and mortality for women 
in postnatal period (Recommendation 22), alongside detailed 
guidance on the use of tranexamic acid, uterine massage, 
and the critical role of standardized protocols and their 
implementation across health facilities (3).

The recommendations in the recently published consolidated 
guidelines primarily apply to cases where bleeding 
complications can be diagnosed and managed within health 
facilities. However, reducing maternal mortality in high-
prevalence countries remains challenging due to the large 
proportion of home births (21). Additional barriers include a 
notable prevalence of HIV and malaria, often as co-infections, 
which significantly contribute to severe anemia during the 
antenatal and postpartum periods through critically low 
hemoglobin levels (22, 33). Supporting evidence from a cross-
sectional and health demographic survey in 7 counties in Sub- 
Saharan Africa reported anemia prevalence of 48,3% among 
individuals with HIV and malaria co- infection, 56,0% with 
malaria only experienced anemia while 62,5% those with HIV 
infection only. Data from the survey showed higher prevalence 
of anemia in women with malaria, HIV, and malaria-HIV 
coinfection compared to population without infection, 27, 41 
and 22 percent respectively (28). The cut of value for anemia 
in pregnancy is 100- 110 g/L haemoglobin (29). Women are 
disproportionately affected due to higher exposure and lower 
immunological response to malaria, and they are statistically 
more frequently infected with HIV, making anemia a critical 
risk factor for adverse maternal outcomes (31, 33, 36). The 
World Malaria Report 2024 further highlights that 70% of 
women in sub-Saharan Africa serve as caregivers for malaria-
infected individuals while experiencing immune suppression 
during pregnancy (32, 33). According to studies conducted 
in Sub-Saharan Africa, the prevalence of malaria–HIV/AIDS 
coinfection ranges from 0.7% to 47.5% in nonpregnant 
adults, 1.2% to 27.8% in children, and 0.94% to 37% 
in pregnant women (37). HIV infection compromises the 
immune system, increasing susceptibility to malaria. This leads 
to higher parasite densities, more frequent and severe malarial 
episodes, and a greater risk of adverse outcomes such as severe 
anemia and enhanced malaria transmission among coinfected 
individuals. This interaction accelerates malaria progression 
and worsens disease severity.
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Both malaria and HIV independently induce significant 
alterations in hematological profiles, in addition to causing 
various non-hematological complications. These hematological 
changes, which affect nearly all blood cell lineages, represent 
some of the most frequent and clinically relevant abnormalities 
observed in malaria patients and contribute substantially to 
disease severity. Common alterations include reductions in 
erythrocytes, thrombocytes, and total leukocytes, alongside 
relative lymphocytosis. The magnitude and pattern of these 
changes, however, vary according to multiple host and 
environmental factors.

The interplay between malaria endemicity and anemia 
burden is further complicated by the unique immunological 
adaptations associated with malaria during pregnancy. Women 
progressively acquire an antibody-mediated immune response 
that mitigates placental sequestration of parasites in successive 
pregnancies. This adaptive mechanism, is associated with 
adverse outcomes, including low birth weight, placental 
abruption, and diminished uterine tone.

The impact of HIV and malaria on fibrinogen levels before, 
during, and after delivery warrants consideration. HIV infection 
induces immune activation with increased plasminogen 
activator inhibitor-1 (PAI-1) expression, promoting a 
procoagulant state and increasing thromboembolic risk. Due 
to endothelial activation and damage, multiple inflammatory 
markers are involved in adhesion, both intracellular and 
vascular besides increased hCPR, IL-6, TNF-α, D-dimer (31). 

In contrast, malaria is associated with accelerated fibrinogen 
turnover, antithrombin consumption, reduced factor XIII 
activity, and elevated fibrin degradation products, reflecting 
heightened coagulation activation and consumption. These 
abnormalities often present as prolonged prothrombin time 
(PT) and activated partial thromboplastin time (APTT) due to 
reduced synthesis and increased consumption of coagulation 
factors (31, 37). Disseminated intravascular coagulation occurs 
in more than 10% of severe malaria cases and is characterized 
by reduced platelet survival (39). These mechanisms may help 
explain findings from the Nigerian cohort, in which mean blood 
loss exceeded 1500 mL despite elevated fibrinogen levels (8.4 
g/L), although factor XIII concentrations were not reported.

The consolidated guidelines recommend fibrinogen 
replacement when plasma fibrinogen activity falls below 2 g/L. 
However, in resource-limited settings, routine monitoring of 
clotting factor activity is often not feasible, making empirical 
correction of coagulopathy a more practical approach in urgent 
clinical situations (35).

The goal of replacement therapy in restoring hemostasis is to 
maintain fibrinogen levels above 2 g/L. Retrospective studies 
in women with PPH report fibrinogen replacement doses 
typically ranging from 3–8 g in cases of severe hemorrhage, 
including obstetric bleeding or placental abruption (14, 35). 
This approach represents an appropriate therapeutic option 
in individuals who are not infected with HIV or malaria. 

Alternatively, fibrinogen dosing may be calculated using the 
formula proposed by Collins et al. (34).

In individuals with active HIV infection, altered fibrinolysis 
accompanied by elevated D-dimer levels may increase the risk 
of thromboembolic events when antifibrinolytic agents such 
as tranexamic acid are administered. In such cases, careful 
consideration should be given to bleeding management using 
alternative therapeutic options, including fresh frozen plasma 
or cryoprecipitate.

In the context of potential HIV and malaria coinfections, factor 
XIII (FXIII) replacement may also be clinically relevant. Given 
the limited availability of specific factor concentrates in many 
regions, cryoprecipitate can serve as an alternative, as it provides 
comparable fibrinogen content along with FXIII and other 
coagulation factors. Cryoprecipitate provides fibrinogen and 
FXIII, with a similar FXIII/fibrinogen ratio of approximately 
0.30 IU FXIII per mg of fibrinogen (FXIII: ~60 ± 30 IU per 
unit; volume ~15–25 mL) and typical fibrinogen content ~150–
300 mg/unit, yielding FXIII concentration of ~2 to 4 IU/mL and 
fibrinogen ~8 to 12 mg/mL(40) Nevertheless, cryoprecipitate 
administration carries notable risks, particularly in patients 
with chronic HIV infection and compromised immune function 
(e.g., decreased CD4 counts). Cryoprecipitate not treated with 
solvent-detergent or other pathogen-reduction methods, may 
increase the risk of transfusion-transmitted infections and 
immune-mediated reactions due to donor-derived HLA/HNA 
antibodies which activates donors’ neutrophils. These factors 
can contribute to serious complications, including transfusion-
related acute lung injury (TRALI) (41). Alternative mitigation 
option would be to use plasma rich products from male or 
never pregnant women (42).

In chronic malaria infection, transfusion of red blood cells and 
platelets may be required, particularly in the setting of severe 
anemia, which is commonly defined by hemoglobin levels 
below 4 g/L. Whole blood transfusion has been described as an 
alternative therapeutic approach in certain contexts; however, 
its use entails a careful appraisal of both potential benefits and 
associated risks, including transfusion-related complications.

Severe cases may be complicated by pancytopenia, when 
hematopoietic stem cell transplantation from a human 
leukocyte antigen–compatible sibling has been reported as 
the most effective intervention, with published success rates 
ranging from 56% to 89% (43).

Anemia resulting from HIV and malaria co-infection, 
combined with limited access to adequate antenatal, 
intrapartum, and postpartum care, appears to be a contributing 
factor to the high prevalence of PPH in geographically high-
risk regions. Despite the availability of clinical guidelines and 
recommendations aimed at reducing maternal morbidity and 
mortality, meaningful progress remains challenging in these 
settings.
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Historically documented experiences with HIV and multidrug-
resistant tuberculosis in sub-Saharan Africa (45) and Peru (44) 
underscore the critical role of community engagement in the 
successful implementation of public health interventions. These 
experiences highlight how health outcomes can be improved in 
regions strongly influenced by social norms and constrained by 
limited educational opportunities. By decentralizing care and 
delivering treatment within the community, it was possible to 
maintain the quality of therapy while simultaneously reducing 
costs and minimizing the risk of nosocomial transmission of 
multidrug-resistant tuberculosis (45).

Given the complexity of hematological alterations and the 
limited availability of healthcare personnel with specialized 
training, the development and implementation of PPH 
management protocols tailored to the local epidemiological 
context may represent an effective strategy for reducing 
maternal morbidity and mortality (46). Strengthening 
preparedness through standardized, context-specific protocols 
is particularly important in resource-constrained settings, where 
access to advanced diagnostic and therapeutic options may be 
limited. Each maternity unit may benefit from implementing 
a well-defined, multidisciplinary PPH management protocol, 
ensuring that all members of the clinical team are familiar with 
its steps and able to apply it consistently in acute situations. 
Beside an accurate anamnestic data collection (presence of 
bleeding at another delivery, other bleeding symptoms etc.) to 
address appropriate laboratory testing for inherited bleeding 
disorders, a structured hemostatic treatment algorithm 
incorporating clear decision-making pathways could serve as 
the foundation for tailoring institution-specific protocols to 
the local healthcare environment. Hofer et al. proposed, based 
on a literature review and expert consensus, the importance 
of viscoelastic testing (VET) for the early detection of 
coagulopathy in PPH, enabling goal-directed hemostatic 
therapy and potentially reducing blood loss exceeding 2500 
mL. Comparative studies have demonstrated that point-of-
care (POC)–guided coagulation management in women with 
PPH is associated with reduced blood product transfusion and 
improved clinical outcomes compared with experience-based 
transfusion based PPH management. In contrast to massive 
transfusion protocols, which advocate fixed transfusion ratios 
and empirical administration of plasma, red blood cells, 
and platelets, VET-based and Point- of care (POC)-guided 
correction of coagulopathy allows individualized treatment. 
This approach minimizes the risk of over-transfusion and 
subsequent dilutional coagulopathy and is better suited to the 
pathophysiology of PPH than protocols primarily designed for 
trauma-induced coagulopathy (14, 47).

Comprehensive training in obstetric emergencies, including 
PPH, might be provided to all personnel involved in 
maternity care. Such training should be multiprofessional 
and include regular, team-based simulation exercises to 
strengthen coordination, communication, and role clarity. 
Evidence from a systematic review demonstrates that 
multidisciplinary simulation training improves knowledge, 
technical skills, communication, and overall team performance 

in the management of obstetric emergencies, including PPH, 
although centralized simulation training offers no additional 
benefit compared with training conducted within local units.

In such settings, simple, structured screening tools—drawing 
on antenatal history, heavy menstrual bleeding history, 
HIV and malaria status, and prior obstetric outcomes—
may offer a pragmatic alternative to comprehensive risk 
stratification approaches. These questionnaires can support 
the early identification of women at increased risk of PPH in 
geographically vulnerable regions, thereby enabling timelier 
preventive and therapeutic interventions.

Limitation
Our perspective evaluates the feasibility of implementing 
consolidated guidelines for the prevention, diagnosis, 
and management of PPH in two African regions—one 
demonstrating improvements in maternal mortality ratios 
(MMR) and another exhibiting one of the most concerning 
MMR prevalences. Comparable attention should be directed 
toward geographic areas in Southern Asia and Latin America, 
as well as other settings characterized by high burdens of HIV 
and co-infections, including multidrug-resistant tuberculosis.
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Conclusion
Hemorrhage remains a leading cause of maternal morbidity 
and mortality worldwide, with a disproportionate impact in 
regions characterized by heightened clinical and health-system 
vulnerabilities. In such settings, the coexistence of inherited 
coagulopathies, obstetric complications, HIV and malaria co-
infections, and other complex medical conditions affecting 
women—together with limited access to antenatal care and 
skilled birth attendance—poses substantial challenges to 
the consistent application of existing clinical guidelines and 
recommendations.

Although standardized guidelines form the foundation of 
evidence-based care, their effectiveness in resource-constrained 
environments may be limited by restricted diagnostic capacity, 
workforce shortages, and socio-cultural barriers. Adaptation 
of recommendations to local epidemiological patterns and 
available resources may therefore be necessary to enhance 
feasibility and potential impact. Furthermore, community-
based approaches and strategies aimed at increasing awareness 
of maternal health risks—including the use of widely accessible 
communication channels—may support earlier recognition of 
complications and facilitate more timely engagement with 
healthcare services. However, the effectiveness and scalability 
of such interventions require further evaluation to determine 
their contribution to sustained reductions in maternal morbidity 
and mortality in high-risk regions.
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