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Abstract
Background: Haemorrhage is the leading cause of maternal mortality, responsible for at least 27.1% of
maternal deaths in lower-income countries. Blood transfusion is a critical intervention for managing
haemorrhage, but all South Asian countries face blood supply shortages. Our review aims to summarise
transfusion rates for haemorrhagic complications from early pregnancy to the postpartum period in
South Asia. 

Methods: We conducted a scoping review using PubMed, Web of Science, Embase, and grey literature,
supplemented by hand searches. Data extraction focused on study location, total population transfused,
cause of haemorrhage, blood transfusion rates and reporting of anaemia. Pooled transfusion rates
(PTRs) were calculated for haemorrhagic conditions with multiple studies.

Findings: Forty nine sources were included, primarily from India (59%) and most common study designs
were observational (82%). PTRs for specific conditions were: placenta accreta spectrum 97.3%, placenta
previa 64.8%, self-terminated pregnancy 60.8% and ectopic pregnancy 49.8%. Single-study data reported

transfusion rates of 25% for retained placenta and 92.5% for uterine rupture. PTRs for caesarean section
and vaginal deliveries were 8.63% and 1.9% respectively. Only half of the studies reported anaemia
status.

Interpretation: We identified high blood transfusion rates for pregnancy-related haemorrhagic events in
South Asia as well as notable data gaps and inconsistent anaemia reporting. Our findings highlight the
need for region-specific transfusion data to inform blood resource allocation and policy-making.
Addressing these gaps and strengthening health systems are vital for improving maternal health
outcomes in South Asia.

Fundings: No funding was received for this study

RESEARCH IN CONTEXT
Evidence before this study
Before undertaking this study, we conducted a thorough search of three primary databases: PubMed,
Embase, and Web of Science. The search was focused on identifying studies that reported rates of
emergency blood transfusion due to haemorrhagic complications during pregnancy and the postpartum
period in South Asia. The search was conducted on January 25, 2021, and included studies published
between 2011 and 2020. The criteria for inclusion were English-language sources that discussed
transfusion rates owing to haemorrhage throughout pregnancy and the postpartum period. We excluded
sources that were non-generalisable to the entire population, focused on non-ubiquitous interventions,
infectious diseases increasing bleeding risk, non-conventional surgical procedures, and studies with
fewer than 10 cases in case series. The search terms were tailored to capture the main causes of
significant haemorrhage based on clinical experience and WHO guidelines. We noted variability in study
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designs and methodologies, introducing potential biases in the evidence. However, no meta-analysis
was performed due to the heterogeneity of the data.

Added value of this study
This study provides a comprehensive assessment of blood transfusion rates associated with various
haemorrhagic events throughout pregnancy and the postpartum period in South Asia. It adds value by
synthesising data from multiple sources, creating a pooled estimate of transfusion rates that is more
representative of the region. The study highlights significant regional variations in transfusion rates,
which can inform the allocation of blood resources and healthcare planning. Additionally, it identifies
critical gaps in the existing literature, such as the lack of data on miscarriages, uterine atony, and
anaemia status, and the over-representation of tertiary healthcare settings.

Implications of all the available evidence
The findings of this study, combined with existing evidence, have important implications for both
practice and policy. The high transfusion rates observed in conditions like placenta accreta spectrum
and uterine rupture underscore the need for improved blood resource allocation in South Asia. The study
also suggests the necessity for regional data to accurately model and estimate blood needs for
haemorrhagic complications during pregnancy and postpartum. Future research should focus on
underrepresented countries within the region, explore secondary healthcare facilities, and include
detailed data on anaemia status and blood loss estimation. These steps are crucial for designing
strategies to address blood shortages and reduce avoidable maternal deaths, ultimately improving
maternal health outcomes in South Asia.

INTRODUCTION
Haemorrhage is the commonest cause of maternal death globally and can occur at any stage of
pregnancy, during, and after delivery.1 Published literature predominantly focuses on treatment and
preventive strategies for postpartum bleeding, with insufficient attention drawn to bleeding events at
earlier stages.1 A World Health Organization (WHO) systematic analysis reported that 27·1% of maternal
deaths in lower-income countries are haemorrhage-related, with antepartum haemorrhage (APH),
intrapartum haemorrhage (IPH), and postpartum haemorrhage (PPH) contributing to 6·5%, 0·9%, and
19·7%, respectively. Additionally, early complications associated with bleeding, such as ectopic
pregnancy, miscarriage, and induced abortions contribute to 7·9% of maternal deaths, and are often
overlooked.1 Consideration of all bleeding events that could require transfusion is essential to ensure
adequate provision of blood resources.

The United Nations set a Sustainable Development Goal (SDG) target to reduce the global maternal
mortality ratio (MMR) to fewer than 70 deaths per 100,000 live births by 2030.2 Ninety-nine percent of
maternal deaths occur in low and lower-middle income countries, and a 2019 global modelling study
showed significant blood supply deficits in South Asian countries.3–4 Furthermore, the South Asian
region was reported to have the highest prevalence of anaemia in the world in the same year.5 India, the
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most populous in the region, experienced the largest absolute mismatch with a shortage of 41 million
units per year.4 The country also ranks second globally in the total number of maternal deaths.3

Our scoping review aims to identify the rate of blood transfusion due to various haemorrhagic
complications throughout pregnancy and the postpartum period in South Asia. By collating regional data,
we aim to provide a representative understanding of transfusion rates that will take account of the
epidemiological profiles of affected women and support in the estimation of blood needs.

METHODOLOGY
Our scoping review was done using the framework devised by Arksey and O'Malley, who pioneered the
standardisation of this research methodology.6 We used the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) checklist to report our
review.7

Eligibility criteria
All English-language sources discussing rates of emergency blood transfusion owing to haemorrhage
during pregnancy until the postpartum period, published between 2011 and 2020, were considered in our
review. Sources were excluded if felt to be non-generalisable to the entire population, such as if they
covered non-ubiquitous interventions (interventional radiology or the use of novel medical equipment),
infectious diseases increasing bleeding risk (dengue fever, hepatitis E), blood transfusion in association
with non-conventional surgical procedures (myomectomy during caesarean section), and if fewer than
10 cases were included in case series. Sources were also excluded if there were data inconsistencies
between abstract and full-text versions, or if they were discussion articles and did not report specific
transfusion rates, since they did not answer the original research question. No review protocol was
registered or published.

Information Sources
PubMed, Embase, and Web of Science were searched on 25 January 2021 to identify relevant sources.
The search strategy was formulated after multiple iterations to include the main causes of serious
haemorrhage related to pregnancy and the peripartum period based on the authors’ clinical experience,
supplemented by the WHO manual on the clinical use of blood.8 Search strategies were limited to the
countries of the South Asia region as defined by the World Bank: Afghanistan, Bangladesh, Bhutan, India,
the Maldives, Nepal, Pakistan, and Sri Lanka.9 Supplementary Table 1 (see pp 2) shows our Pubmed
search strategy. This was modified to best fit the other databases as necessary: for example, use of
‘Emtree’ terms for Embase (“Spontaneous abortion” instead of “miscarriage”) were used. We also found
a small number of records from non-systematic hand searches.
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Source Selection
Rayyan, the open-source systematic review research tool, was used to organise sources identified in the
database search.10 Removal of duplicate articles was followed by title and abstract screening,
performed independently by two authors using the ‘blind on’ function, meaning that each person was
unable to review the other person's decisions until individual screening was complete. The screening
options were ‘include’, ‘exclude’, or ‘maybe’. In cases of disagreement or a ‘maybe’ decision, the relevant
abstracts were screened by a third reviewer in a separate folder to maintain blinding, and later cross-
referenced with the primary screening results. Sources were included for full-text review if: (i) two out of
three reviewers chose ‘include’, (ii) one chose ‘include’ with the other two reviewers choosing ‘maybe’, or
(iii) if there was a three-way tie with each reviewer making a different decision. The full-text analysis,
primarily focusing on transfusion incidence rates was carried out by a single reviewer.

Data Collection & Synthesis
Two reviewers charted the extracted data using a Microsoft Excel 2019 spreadsheet which included: the
country of the study, city or region, level of health facility (secondary or tertiary), the size of the
population studied and transfused, whether anaemia was discussed, information on transfusion, and the
causes of obstetric haemorrhage. Additional columns included were: ‘Key information’ [Definitions used
in the records, information about the setting's context, delivery information, and any restrictions], and
‘Reason for exclusion’. If articles contained information on multiple indications for blood transfusion,
data was later disaggregated. Where multiple studies reported on transfusion rates for any given
indication, results were pooled and a pooled proportion was calculated using the formula below:

Pooled transfusion rate (PTR) (%) = sum of the number of transfused women / sum of the number of
women who experienced the haemorrhagic event x100

The study populations were pooled to increase the representativeness of the data across the region
since there are likely to be variations within and between states and countries regarding the health state
of the populations, healthcare access, and quality.

RESULTS

Study selection
We identified 357 records from our database search: PubMed [n = 100], Embase [n = 183], and Web of
Science [n = 74]. After removing 42 duplicates, 315 articles were selected for title and abstract review.
During the initial screening, there was a high concordance rate of 79% between the two reviewers’
decisions. Following screening by the third reviewer, 193 sources were excluded. A full-text review of 121
sources was performed including three additional articles identified through alternative methods.
Seventy-two were excluded based on the wrong outcome, population, type of article, and generalisability.
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Finally, 49 studies (45 articles and four conference abstracts) were included for final data extraction and
synthesis (Fig. 1).

Although publications from all eight South Asian nations were sought, only four of them - Bangladesh,
India, Nepal, and Pakistan - were represented in the literature, with 59% of the included articles
originating from India. Of the included sources, retrospective observational (n = 27) and prospective
observational (n = 13) studies were the most prevalent study designs. There were seven randomised
controlled trials, all of which evaluated postpartum blood loss using uterotonics. Other study types
included were a quasi-experimental (n = 1), and a non-randomised, non-controlled interventional study (n 
= 1). Almost all studies reported data from single sites. All included data was from tertiary-level
hospitals, except a Pakistan-based study on caesarean sections.11

Table 1 summarises the themes and topics of the literature included along with their countries of origin.
Most of the articles found were about labour and delivery (63%). No articles containing specific
transfusion incidence data for miscarriage, lower genital tract injuries, and uterine atony were identified
in the scoping review results. There were also no included articles discussing medical or surgical
abortion procedures carried out under medical supervision.
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Table 1
Summary of included records divided by theme and cause of haemorrhage

Theme Cause of haemorrhage Number of
articles/conference
abstracts

Country
setting of
study (number
of records)

Early pregnancy Induced medical termination
of pregnancy (abortion)
without
prescription/supervision

5 India (5)

Ectopic pregnancy 7 India (6)

Pakistan (1)

Antenatal/
intrapartum
complications

Placenta previa 5 India (3)

Pakistan (2)

Uterine rupture 1 India (1)

Delivery/peripartum Caesarean section 10 India (3)

Nepal (3)

Pakistan (4)

Trial of labour after caesarean
(TOLAC)

1 India (1)

Medical methods to reduce
PPH risk (uterotonics and
tranexamic acid)

8 Bangladesh (2)

India (6)

Retained placenta 1 Nepal (1)

Placenta accreta spectrum
(PAS)

2 India (1)

Pakistan (1)

Emergency
obstetric/peripartum
hysterectomy

8 India (2)

Nepal (1)

Pakistan (5)

  Blood utilisation depending on
mode of delivery

1 India (1)

Total number of records included 49 Bangladesh (2)

India (29)

Nepal (5)

Note: Studies are classified by their primary research theme in Table 1. Studies reporting transfusion
rates for multiple conditions may contribute to more than one category in Table 2.
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Theme Cause of haemorrhage Number of
articles/conference
abstracts

Country
setting of
study (number
of records)
Pakistan (13)

Note: Studies are classified by their primary research theme in Table 1. Studies reporting transfusion
rates for multiple conditions may contribute to more than one category in Table 2.

There were nine specific haemorrhagic events for which data on blood transfusion rates was available
from South Asia in our scoping review. Table 2 and Supplementary Table 2 (see pp 3–7) demonstrate
the PTR in pregnancy-related haemorrhagic events identified from the specified region. Figure 2
illustrates the PTRs for various pregnancy-related haemorrhagic events to showcase the need for
transfusion and the total reported population transfused to highlight the burden and state of
documentation. Only one study each for the haemorrhagic complications of uterine rupture and retained
placenta was found so these rates have been presented directly. PTRs ranged between 1·9% for vaginal
deliveries and 97·3% for women affected by PAS. The cases of termination of pregnancy (TOP) were
reported from India only and resulted in an overall transfusion rate of 60·8% [range 15–95%]. The PTR for
ectopic pregnancy was also very high at 49·8% [range 15·7–97·3%]. Placenta previa had a consistently
high transfusion rate across the six study sites in India and Pakistan, ranging from 40·4 to 84·4%, with a
PTR of 64·8%. This was also the case for women affected by the PAS, which had a PTR of 97·3% [range
95–100%].
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Table 2
Summary of transfusion rates by type of pregnancy-related haemorrhagic event

Pregnancy-Related
Haemorrhagic Event

Pooled Study
Population
Size

Total
Population
Transfused

Pooled blood
Transfusion
Rate (%)

Location of
studies

Early Pregnancy

Medical TOP without
medical supervision19–23

612 372 60·8% India

Ectopic Pregnancies 24–30 444 221 49·8% India,
Pakistan

Antenatal/intrapartum complications

Placenta Previa31–36 682 442 64·8% India,
Pakistan

Uterine Rupture 12 40 37 92·5% India

Delivery/peripartum

Placenta Accreta
Spectrum (PAS)33,37,38

148 144 97·3% India,
Pakistan

Retained Placenta13 64 16 25% Nepal

Caesarean Sections
11,14,16,17,35,36,39–46

10,117 873 8·6% Nepal,
Pakistan and
India

Vaginal Deliveries15,18,45–49 6,054 113 1·9% India,
Bangladesh

Others

Emergency
obstetric/peripartum
hysterectomies*50–57

268 268 100% India, Nepal,
Pakistan

*Note: The literature categorised emergency hysterectomies based on clinical indications (placenta
accreta spectrum, uterine atony, uterine rupture, placenta previa, secondary postpartum haemorrhage,
placental abruption and chorioamnionitis). After identifying hysterectomies, studies retrospectively
determined the indications, noting that all required blood transfusions, leading to 100% transfusion rates
for these indications. These overlap with other event categories mentioned in the table but are still
reported separately to avoid overestimating pooled transfusion rates of these respective indications.

TOP: Termination of Pregnancy; Note: Bigger bubble sizes might indicate a higher reported burden of
haemorrhagic events or more comprehensive documentation, while smaller bubbles might indicate a
lower reported burden or limited documentation. Higher pooled blood transfusion rates (PTRs) may
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reflect greater transfusion needs, while lower PTRs may reflect lower needs or limited access to blood.
Uterine rupture, though typically occurring during labour, may begin in the antepartum period and is thus
categorised as an antenatal complication in this review. Similarly, placenta accreta spectrum cases often
require transfusions prior to delivery but are generally managed with caesarean sections, hence are
positioned separately in the delivery/peripartum phase.

Studies discussing caesarean section, including both elective and emergency procedures, had the
largest pooled study population (n = 10,117). The PTR for this group was 8·63% [range 0·4–22·5%].
Vaginal deliveries were associated with relatively lower transfusion rates ranging between 0·1 and 9·1%
(PTR 1·87%). Uterine rupture led to blood transfusion in 37 of the 40 patients reported by Singh and
Shrivastava.12 In a Nepalese study of 64 patients with retained placenta post-vaginal delivery, 25%
required transfusion as part of their management.13

Only half of the included articles discussed the anaemia status or reported the haemoglobin and/or
haematocrit values for their study populations. Five out of these had haemoglobin cut-off values as
exclusion criteria for their study participants, all of which reported the effect of various medications in
reducing PPH.14–18 Sixteen of the studies reported the volume of blood lost by their study population
and others discussed the incidence of PPH within their study population, although a definition for this
was not always given.

DISCUSSION
While there is an important focus on postpartum haemorrhage in the global health community, this
scoping review demonstrates that emergency blood transfusion is critical to support all stages of
pregnancy, including the postpartum period.

Our collated data shows early pregnancy haemorrhagic events had PTRs ranging between 49.8% and
60.8%. In the early gestational period, the main causes of obstetric haemorrhage requiring transfusion
are miscarriage, TOP and ruptured ectopic pregnancy. Regarding TOP, our search yielded transfusion
data only in cases where women induced the abortion themselves and subsequently sought medical
assistance. The PTR was notably high at 60·8%. Institutional TOP, whether with medication or surgical, is
expected to result in lower transfusion rates as bleeding complications are likely to be addressed at an
earlier stage. Notably, an estimated 73% of TOPs in India in 2015 were medication abortions occurring
outside healthcare facilities, often without prescriptions, through drugs obtained from pharmacies and
informal vendors.58 No transfusion incidence data was identified in the scoping review for women who
experienced miscarriage. This may be attributed to many reasons including social stigma, inaccurate or
absent data reporting as well as publication bias.

A retrospective study from Botswana reported a much lower transfusion rate across four hospitals
following either miscarriage or self-induced terminations, at just 9.5%.59 We cannot directly make
comparisons since miscarriage is not differentiated from TOP. The authors discuss the difficulty in
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disaggregation due to restrictive abortion laws, implying that women who self-induce a TOP may report a
spontaneous miscarriage when seeking care. Although only recorded for approximately half of the
women included in the study, nearly two thirds had haemoglobin levels greater than 100g/L, thereby
reducing the clinical need for transfusion. In contrast, more than half of all pregnant and non-pregnant
women in India are anaemic, demonstrating the importance of using local data when planning
services.60

Nearly half of the women affected by ectopic pregnancy in studies included in our review required blood
transfusion. This is consistent with a study from Kosovo which reported a transfusion requirement of
52% amongst women with ectopic pregnancies.61 In the USA however, a cross-sectional observational
study of women enrolled in Medicaid across 14 states demonstrated that of 101,892 women affected by
ectopic pregnancy in five years, just four percent required a blood transfusion. Amongst these women,
ethnic minorities were more likely than their white counterparts to require a transfusion.62 The stark
difference between high- and lower-income countries is likely related to availability of diagnostic tests
including ultrasound scans, and rapid recourse to surgery if necessary, thereby limiting blood loss.

Our collated data for antenatal haemorrhagic events had PTRs ranging from 64·8%-92·5%. Uterine
rupture is one of the most urgent obstetric complications with a high fetomaternal mortality rate if not
rapidly diagnosed and treated. Management involves simultaneous delivery of the fetus as well as
controlling maternal bleeding, with a possible need for emergency hysterectomy.63 Although our review
included only one article on uterine rupture, studies from Ghana and Ethiopia also report high transfusion
rates amongst affected women of 87·8% and 76% respectively.64–65

Placenta previa is one of the most common causes of antepartum haemorrhage. When identified during
pregnancy, caesarean section is usually recommended, with pre-term emergency delivery being
considered depending on the extent of antenatal blood loss. Before and at delivery, significant bleeding
can occur, with our analysis indicating that nearly two-thirds of patients with this condition require blood
transfusion. Adere et al reported a blood transfusion requirement of 4·3% for placenta previa cases in
Addis Ababa, Ethiopia.66 In contrast, a ten-year retrospective study of blood transfusions in New South
Wales, Australia, revealed a much lower transfusion rate of 10·3% for women with placenta previa during
pregnancy. Similarly, the transfusion rate at the time of delivery for placenta previa was just 10·1% which
may be linked to early detection in the antenatal period allowing antenatal surveillance and pre-operative
planning as well as rapid access to emergency caesarean in the case of major bleeding.67

Our scoping review revealed that blood transfusion is almost universally necessary for individuals with
placenta accreta spectrum (PAS) disorder, the PTR being 97·3%. Upon analysing our three identified
sources together, we found that 144 out of 148 affected women required blood transfusion. Similar high
transfusion rates have been reported in high-income countries such as the USA. In California, one study
reported a transfusion rate of 78% in women affected by the PAS.68
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We found peripartum and postpartum transfusion rates were often much lower, with the requirement
following vaginal delivery averaging just 1·9% and caesarean section 8·6%. In comparison, the
aforementioned study from Australia reports lower transfusion rates of 0·98% in normal vaginal delivery,
and 1·83% if delivered by caesarean section.67 A Nepal-based study reported that this number increased
to 25% in cases of retained placenta.13 A high transfusion rate was also reported in a Nigerian study,

where 67% of retained placenta cases were treated with blood transfusion.69 There was no information
available on transfusion rates specifically for uterine atony or lower genital tract damage, however these
are likely to be the main causes for significant bleeding at vaginal delivery.70

Our review shows that transfusion rates are higher for haemorrhagic pregnancy complications
compared to vaginal and caesarean births. This situation is further complicated by the three-delay
model.71 In the context of blood transfusions, the first delay (seeking care) arises from difficulty in
accurately estimating blood loss at home, with women often losing blood intermittently until
decompensation occurs, making it too late to survive the second delay (reaching care).72 The 'two-hour
access' indicator for obstetric postpartum haemorrhage cases emphasises the critical window for
resuscitation.73 The third delay (receiving care) occurs at the first-referral hospital due to issues with
blood supplies, storage facilities, out of pocket expenditures, distant blood banks, and the need to
transfer patients to higher facilities for adequate care.74 While labour and delivery may be more
predictable and addressed with necessary skills available in many lower-level healthcare facilities, these
delays underscore the need for regional data to inform resource distribution and service planning to curb
the chain of referrals due to lack of blood availability and reduce the third level of delay for complicated
obstetric haemorrhage cases.

Our review also demonstrated variances between studies and regions. Of note, we found that studies
from Karnataka, India, reported a higher-than-average blood transfusion rate in nearly all the conditions
included in our study, except for caesarean section. Karnataka is also one of a minority of states in the
country that has already met the SDG goal of fewer than 70 maternal deaths per 100,000 live births.75

The state ranks fourth amongst Indian states for the number of blood banks in the country, with a total
of 272 governmental and private blood banks.76 This higher availability may ensure that doctors can
adequately meet the demand for blood transfusions, compared to facilities where blood is scarce.

This review, while comprehensive, is subject to certain limitations. The data we have identified comes
from just four of the eight nations within the South Asian region. Likely owing to the higher availability of
research resources and an increased tendency to manage complex cases, most published data comes
from tertiary healthcare settings. This may not reflect transfusion requirements at secondary or primary
level of healthcare facilities. The data on termination of pregnancy is derived from self-induced cases in
India. We anticipate that this overestimates transfusion requirements in the South Asia region, compared
to medically supervised procedures. Those done unsafely are likely to be performed with a degree of
secrecy, such that getting medical attention afterwards may be viewed as a last resort, made only when
bleeding becomes hazardous and therefore apply to a minority of women. In our scoping review, there is
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a notable lack of data on miscarriages and conditions of uterine rupture and placental abruption limiting
our understanding of their impact on transfusion needs. The variability in study designs and
methodologies across the included studies introduces potential biases and inconsistencies in data
interpretation.

Our work excels in transforming data from single-centre studies into a comprehensive analysis. By
pooling the best available evidence, we provide estimates of blood transfusion rates to inform blood
resource planning across South Asia, while acknowledging limitations in geographical representation
and healthcare settings. This approach reduces the impact of discrepancies related to healthcare
access, quality, and population health across different regions and within countries. To enhance the
applicability of findings, forthcoming studies should promote exploration in the countries not yet
represented, along with secondary healthcare facilities. Incorporating details such as anaemia status or
pre-transfusion haemoglobin levels, and estimating blood loss, when possible, can further aid in
predicting the necessary blood volume. This expanded scope can help model and estimate unmet blood
needs for acute haemorrhage during pregnancy and postpartum, informing policy makers to design
strategies to address shortages and reduce avoidable maternal deaths.

CONCLUSION
We identified high blood transfusion rates for various haemorrhagic complications throughout
pregnancy and postpartum in South Asia, notably for conditions such as PAS and uterine rupture and the
women who self-terminate pregnancies and seek medical assistance. However, there is a lack of data
for all complications particularly uterine atony and miscarriages, along with inconsistent reporting on
anaemia status. Our findings provide detailed data of transfusion rates, which can help in estimating
regional needs and informing better blood resource allocation. Addressing these research gaps,
strengthening health systems, and implementing preventative measures are crucial for improving
maternal health outcomes in South Asia.
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Figure 1

Figure 1: PRISMA 2020 flow chart of the scoping review process

Figure 2

Figure 2: Pooled blood transfusion rates for various pregnancy-related haemorrhagic events

TOP: Termination of Pregnancy; Note: Bigger bubble sizes might indicate a higher reported burden of
haemorrhagic events or more comprehensive documentation, while smaller bubbles might indicate a
lower reported burden or limited documentation. Higher pooled blood transfusion rates (PTRs) may
reflect greater transfusion needs, while lower PTRs may reflect lower needs or limited access to blood.
Uterine rupture, though typically occurring during labour, may begin in the antepartum period and is thus
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categorised as an antenatal complication in this review. Similarly, placenta accreta spectrum cases often
require transfusions prior to delivery but are generally managed with caesarean sections, hence are
positioned separately in the delivery/peripartum phase.
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