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Abstract

Bleeding after childbirth kills more women than anything else, and it does so along a predictable path: the loss is underestimated
by eye, the diagnosis is made late, and the treatments that would have worked are given out of order or not at all. A plastic drape
marked with volume graduations addresses the first step of that sequence.

Objectives: To review the published evidence on early detection of postpartum haemorrhage using a calibrated blood-collection
drape and on the first-response treatment bundle that follows it: how inaccurate visual estimation is, what objective measurement
changes, and what the bundled response achieves.

Material and Methods: Narrative review of randomised trials, cluster trials, Cochrane reviews, multicountry surveys and society
guidance indexed in PubMed and the major obstetric and global health journals. No new patient data were generated; every
estimate quoted is one published by the original investigators.

Results: Haemorrhage accounts for 27.1 per cent of maternal deaths worldwide, the largest single cause. In a
cluster-randomised trial of 210,132 women across 78 secondary-level hospitals, a calibrated drape combined with a
first-response bundle reduced a composite of severe haemorrhage, laparotomy for bleeding or death from bleeding from 4.3 to
1.6 per cent (risk ratio 0.40, 95% CI 0.32 to 0.50). Detection of haemorrhage rose from 51.1 to 93.1 per cent and adherence to
the bundle from 19.4 to 91.2 per cent. Tranexamic acid given within three hours of birth reduced death from bleeding from 1.7 to
1.2 per cent.

Conclusion: The drape is not a treatment and does not act alone; it was tested inside a package that included training, supply
trolleys, local champions and audit, and the trial cannot separate their contributions. What it does establish is that measuring
blood rather than estimating it is achievable at scale in district hospitals, and that what follows measurement is a different
standard of care.

Abbreviations: PPH — Postpartum Haemorrhage, TXA — Tranexamic Acid, WHO — World Health Organization, RR — Risk Ratio,
CI — Confidence Interval, IQR — Interquartile Range.
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Introduction

Of the women who die from causes related to pregnancy,
more die of bleeding than of anything else. A WHO systematic
analysis attributed 27.1 per cent of maternal deaths worldwide to
haemorrhage, ahead of indirect causes, hypertensive disorders
and sepsis (Figure 3) [1]. Most of that bleeding happens after the
baby is born, in the hours when the woman is still in the facility
and still reachable.

Postpartum haemorrhage is common as well as lethal.
Systematic review puts its incidence in the region of one in
twenty deliveries by the conventional 500 mL definition, with
wide variation by setting and by how loss is measured [2], and
severe haemorrhage has been rising rather than falling in several
high-income countries [3,4]. The gap between incidence and
mortality is almost entirely a function of how quickly it is
recognised and how completely it is treated [20].

Recognition is the weak link. Blood loss is conventionally
assessed by looking at it, and looking at it is unreliable in a
direction that matters [5,6]. This review examines what happens
when the estimate is replaced by a measurement, taking as its
centre the cluster-randomised trial that tested a calibrated
blood-collection drape alongside a first-response treatment
bundle in 210,132 women [7].

Material and Methods

Search strategy: PubMed and the archives of the major
obstetric, midwifery and global health journals were searched for
studies of the detection and first-line treatment of postpartum
haemorrhage. Search terms combined postpartum haemorrhage
with blood loss estimation, calibrated drape, quantitative blood
loss, care bundle, tranexamic acid, uterotonic and shock index.
Reference lists of society guidance [8,9,10] were screened by
hand for primary sources.

Eligibility: Studies were included if they reported the
accuracy of blood loss assessment, the incidence or outcomes of
postpartum haemorrhage in a defined population, or the effect of
an intervention intended to improve detection or first-response
treatment. Trials of individual bundle components are cited to
establish that each element works, not as evidence about the
bundle, and are identified as such.

Data extraction and handling: Design, setting, sample
size, the definition of haemorrhage used and the reported
estimate were extracted as published. The definition is reported
alongside every incidence figure, because the 500 mL and 1000
mL thresholds and the method of measurement between them
account for most of the variation in this literature. No pooling or
re-analysis was performed. Figures 1 to 4 and Tables 1 and 2
reproduce published values only. This is a narrative synthesis
and was not registered as a systematic review.

Results
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The scale of the problem: The WHO Multicountry Survey
on Maternal and Newborn Health documented both the
frequency of postpartum haemorrhage and the inconsistency of
its management across 29 countries [11,12], and facility-based
cohorts in high-burden settings report incidence and risk factors
consistent with that picture [13]. Haemorrhage remains the
leading direct cause of maternal death, and most haemorrhage
deaths occur in the postpartum period rather than during labour

[1].
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Figure 3: Global causes of maternal death, 2003 to 2009, as a
percentage of all maternal deaths [1]

Why estimation fails: Visual assessment of blood loss is
not merely imprecise; it is biased. Clinical reconstruction studies
show systematic underestimation that worsens as volumes
increase, which is exactly the wrong error to make [6].
Simulation work finds the same [15], and an integrative review
concluded that accurate measurement is the step on which early
detection depends [5]. Training with visual aids improves
estimates without making them reliable [16], and gravimetric
methods are cumbersome outside theatre [17]. A Cochrane
review of methods for measuring blood loss after vaginal birth
found the evidence for any one approach limited, while noting
that direct collection outperforms estimation [18].

What a calibrated drape is: The device is a plastic sheet
placed under the woman after delivery of the baby, funnelling
blood into a graduated pouch so that the volume can be read
rather than judged. It was described in low-resource obstetric
settings some years before it was tested at scale [14,19], and its
virtue is that it converts a subjective judgement into a number
that triggers a protocol.

The trial: The E-MOTIVE trial randomised 78
secondary-level hospitals in Kenya, Nigeria, South Africa and
Tanzania, enrolling 210,132 women having vaginal births.
Intervention hospitals used a calibrated drape for detection
together with the WHO first-response bundle of uterine massage,
oxytocic drugs, tranexamic acid, intravenous fluids, examination
and escalation, supported by simulation training, dedicated
trolleys, local champions and audit feedback. The primary

composite of severe postpartum haemorrhage, laparotomy for
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bleeding or death from bleeding occurred in 1.6 per cent of the
intervention group against 4.3 per cent under usual care (risk
ratio 0.40, 95% CI 0.32 to 0.50) (Figure 1) [7].
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Figure 1: Composite of severe postpartum haemorrhage,
laparotomy for bleeding or death from bleeding in the
E-MOTIVE trial [7]

What changed in between: The mechanism is visible in the
process outcomes. Postpartum haemorrhage was detected in 93.1
per cent of the intervention group against 51.1 per cent under
usual care, and the first-response bundle was used in 91.2 per
cent against 19.4 per cent (Figure 2) [7]. Half of the
haemorrhages in the control hospitals were therefore never
identified as such. Median measured blood loss was lower in the
intervention group, and haemorrhage by the 500 mL definition
was diagnosed in 8.5 per cent against 16.7 per cent. An
economic evaluation conducted alongside the trial found the
intervention cost-effective from a health system perspective [21].
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Figure 2: Detection of postpartum haemorrhage and use of the
first-response bundle in the E-MOTIVE trial [7]

Haddad A et al., (2023) 4: 001-006

Study Design and cohort Principal reported finding

Gallos et al. 2023 Cluster RCT, 210,132
[7] women, 78 hospitals

Composite 1.6% vs 4.3%; RR
0.40 (95% CI 0.32-0.50)

Detection 93.1% vs 51.1%;
bundle use 91.2% vs 19.4%

Gallos et al. 2023 Same trial, process
[7] outcomes

Say et al. 2014 [1] | WHO systematic analysis, | Haemorrhage 27.1% of maternal

115 countries deaths, the leading direct cause

WOMAN Trial RCT, 20,060 women with | Death from bleeding 1.5% vs
2017 [22] PPH 1.9%; RR 0.81 (0.65-1.00)

Widmer et al. 2018 | RCT, heat-stable
[23] carbetocin vs oxytocin

Non-inferior for prevention of
blood loss of 500 mL or more

Gallos et al. 2018 Network meta-analysis of | Ranks agents for prevention of
[24] uterotonics postpartum haemorrhage

Main et al. 2017 Quality collaborative,
[25] Californian hospitals

Severe maternal morbidity from
haemorrhage fell with a bundle

Table 1: Principal studies reviewed, with the finding as reported
by the original investigators

The components have their own evidence: Each element
of the bundle rests on separate trials. Active management of the
third stage is long established [26]. Among uterotonics, network
meta-analysis ranks the available agents [24], and heat-stable
carbetocin was non-inferior to oxytocin without requiring a cold
chain, which matters where refrigeration is unreliable [23,27].
For tranexamic acid, the WOMAN trial randomised 20,060
women with postpartum haemorrhage and found death from
bleeding reduced from 1.9 to 1.5 per cent (risk ratio 0.81, 95%
CI 0.65 to 1.00), with the benefit confined to treatment within
three hours of birth, where death from bleeding fell from 1.7 to
1.2 per cent (Figure 4) [22,28]. Given prophylactically after
vaginal birth it reduced measured loss modestly [29], and after
caesarean it reduced a composite haemorrhage outcome [30].
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Figure 4: Death due to bleeding in the WOMAN trial, overall
and among women treated within three hours of giving birth [22]

Bundles outside the trial setting: The same logic has been

applied in high-income systems. A Californian quality
collaborative reported reduced severe maternal morbidity from
haemorrhage following implementation of a standardised bundle
[25], and comprehensive protocols have been associated with
reduced blood product use [31]. Reviews of maternal deaths
from haemorrhage repeatedly identify delayed recognition and

delayed escalation as the preventable elements [32,33]. Where
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definitive care is distant, adjuncts such as the non-pneumatic
anti-shock garment have been used to buy transfer time [34], and
near-miss analyses show how narrow the margin often is [35].

Detecting deterioration, not just volume: Volume is not
the only signal. The shock index, the ratio of heart rate to
systolic pressure, predicts adverse outcome in postpartum
haemorrhage better than either component alone and requires no
equipment beyond what every labour ward has [36,37]. It
complements rather than replaces measured loss, since a woman
may compensate for some time before her volume deficit
declares itself.

Element What it addresses Evidence

Detection 93.1% vs 51.1% within
the trial [7,6]

Calibrated drape Systematic

underestimation by eye

Uterine massage Atony, the commonest Standard first response; part of

cause the WHO bundle [10]

Oxytocic drugs Uterine tone Network meta-analysis;
carbetocin needs no cold chain

[23,24]

Tranexamic acid Fibrinolysis; time-critical | Death from bleeding 1.2% vs

1.7% if given within 3h [22]

Intravenous fluids | Hypovolaemia while cause | Bundle component; supported by

is addressed guidance [8,9]

Retained tissue, trauma,
delay in referral

Examination and
escalation

Delayed escalation repeatedly
identified in death reviews
[32,33]

Table 2: Components of the first-response bundle and the failure
each is intended to correct

Discussion

The E-MOTIVE result is large, and its size is the first thing
that should prompt caution rather than enthusiasm. A risk ratio
of 0.40 for a composite that includes death is not what
incremental improvements in obstetric care usually deliver. The
explanation is visible in the process data: this was not a
comparison of two treatments but a comparison between treating
and not recognising. Half the haemorrhages in the control
hospitals went undetected, and four in five women there did not
receive the bundle [7]. The intervention was tested against a
baseline with very substantial room to improve.

That has a direct implication for generalisability. In a setting
where quantitative blood loss measurement is already routine
and bundle adherence already high, the headroom is smaller and
the effect will be smaller with it. The trial establishes what is
achievable where detection is currently poor; it does not
establish what a drape adds to a well-run unit.

The second caution concerns attribution. The drape was one
part of a package that included simulation-based training,
dedicated equipment trolleys, named local champions and
monthly audit feedback [7]. Any of those could carry a
substantial share of the effect, and the design cannot apportion it.
This is a reasonable way to test a service change and an
unreasonable way to evaluate a device. Anyone reading the
result as evidence that a plastic drape saves lives has read it too
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quickly; the drape makes a number visible, and the number
triggers a response that someone has been trained, equipped and
audited to deliver.

What survives both caveats is the mechanism. Every
element of the response has its own trial evidence, tranexamic
acid most sharply of all, where benefit is confined to
administration within three hours of birth [22,28]. A treatment
whose effect depends on timing cannot work if diagnosis is late,
and diagnosis is late when loss is judged by eye. Measurement is
upstream of everything else in the pathway, which is why
improving it moves outcomes that individual drug trials struggle
to move.

Study limitations

The limitations belong to the underlying literature. The
principal trial was conducted in four African countries at
secondary level, and its baseline detection and adherence rates
should not be assumed elsewhere [7]. It was not powered for
maternal death, and the mortality component of the composite is
small. Blinding was impossible, and detection itself was an
outcome, so ascertainment differed between arms by design.
Definitions of haemorrhage vary between the 500 mL and 1000
mL thresholds and between estimated and measured loss, which
makes incidence figures across studies difficult to compare
[2,19]. Trials of individual components were conducted in
different populations from the bundle trial and cannot simply be
added together [22,23,24]. Caesarean births were excluded from
the principal trial. And cost-effectiveness depends heavily on the
unit price of the drape, which is a commercial rather than a
clinical variable [21].

Conclusion

Postpartum haemorrhage kills through delay more than
through severity. The evidence reviewed here shows that the first
delay is diagnostic, that it follows from estimating blood loss
rather than measuring it, and that a graduated drape closes it:
detection rose from half to almost all, bundle use from a fifth to
nine in ten, and the composite of severe haemorrhage,
laparotomy and death from bleeding fell by 60 per cent. The
honest summary is that a package including a drape achieved
this, not that a drape did. But the sequence the package interrupts
is well understood, and each treatment it delivers loses effect
with every hour it is postponed. Making the loss visible is the
cheapest available step, and on current evidence it is the one that
determines whether the rest of the response happens at all.
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