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A B S T R A C T

Rationale

Postpartum haemorrhage (PPH) is common and potentially life-threatening. The antifibrinolytic drug tranexamic acid (TXA) is thought to
be eEective for treating PPH. There is growing interest in whether TXA is eEective for preventing PPH a&er vaginal birth. In randomised
controlled trials (RCTs), TXA has been associated with increased risk of seizures and unexplained increased mortality when given more
than three hours a&er traumatic bleeding. Reliable evidence on the eEects, cost-eEectiveness and safety of prophylactic TXA is required
before considering widespread use. This review updates one published in 2015.

Objectives

To assess the eEects of TXA for preventing PPH compared to placebo or no treatment (with or without uterotonic co-treatment) in women
following vaginal birth.

Search methods

We searched MEDLINE, Embase, CENTRAL, and WHO ICTRP (to 6 September 2024). We also searched reference lists of retrieved studies.

Eligibility criteria

We included RCTs evaluating TXA alone or in addition to standard care (uterotonics) for preventing PPH following vaginal birth. For this
update, we required trials to be prospectively registered (before participant recruitment), and we applied a trustworthiness checklist.

Outcomes

Critical outcomes were blood loss ≥ 500 mL and blood loss ≥ 1000 mL.

Important outcomes included maternal death, severe morbidity, blood transfusion, receipt of additional surgical interventions to control
PPH, thromboembolic events, receipt of additional uterotonics, hysterectomy, and maternal satisfaction.
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Risk of bias

We used the Cochrane risk of bias tool (RoB 1) to assess the risk of bias in the studies.

Synthesis methods

Two review authors independently selected trials, extracted data, assessed risk of bias, and assessed trial trustworthiness. We used
random-eEects meta-analysis to combine data. We assessed the certainty of the evidence using GRADE.

Included studies

We included three RCTs with 18,974 participants in total. The trials were conducted in both high- and low-resource settings and involved
participants at both low and high risk of PPH. The trials compared intravenous TXA (1 g) and standard care versus placebo (saline) and
standard care.

A&er applying our trustworthiness checklist, we did not include any of the 12 trials in the previous version of this review.

Synthesis of results

Prophylactic tranexamic acid in addition to standard care compared to placebo in addition to standard care

TXA results in little to no diEerence in blood loss ≥ 500 mL (risk ratio (RR) 0.93, 95% confidence interval (CI) 0.81 to 1.06; 2 studies, 18,897
participants; 5 fewer per 1000, 95% CI 15 fewer to 5 more; high-certainty evidence).

TXA likely results in little to no diEerence in blood loss ≥ 1000 mL (RR 0.86, 95% CI 0.69 to 1.07; 2 studies, 18,897 participants; 3 fewer per
1000, 95% CI 6 fewer to 1 more; moderate-certainty evidence).

TXA likely results in little to no diEerence in severe morbidity (RR 0.88, 95% CI 0.69 to 1.12; 1 study, 15,066 participants; 2 fewer per 1000,
95% CI 6 fewer to 2 more; moderate-certainty evidence).

TXA results in little to no diEerence in receipt of blood transfusion (RR 1.00, 95% CI 0.95 to 1.06; 3 studies, 18,972 participants; 0 fewer per
1000, 95% CI 10 fewer to 12 more; high-certainty evidence).

TXA may result in little to no diEerence in receipt of additional surgical interventions to control PPH (RR 0.63, 95% CI 0.32 to 1.23; 2 studies,
18,972 participants; 1 fewer per 1000, 95% CI 2 fewer to 1 more; low-certainty evidence).

In women with anaemia, TXA results in little to no diEerence in receipt of additional uterotonics (RR 1.02, 95% CI 0.94 to 1.10; 1 study, 15,066
participants; 3 more women per 1000, 95% CI 8 fewer to 24 more; high-certainty evidence).

In women with no anaemia, TXA results in a slight reduction in receipt of additional uterotonics (RR 0.75, 95% CI 0.61 to 0.92; 1 study, 3891
participants; 24 fewer women per 1000, 95% CI 38 fewer to 8 fewer; high-certainty evidence).

TXA likely results in little to no diEerence in maternal satisfaction.

The evidence is very uncertain about the eEect of TXA on maternal death, thromboembolic events, and hysterectomy (very low-certainty
evidence): maternal death (RR 0.99, 95% CI 0.39 to 2.49; 2 studies, 15,081 participants; 0 fewer per 1000, 95% CI 1 fewer to 2 more);
thromboembolic events (RR 0.25, 95% CI 0.03 to 2.24; 3 studies, 18,774 participants; 3 fewer women per 10,000, 95% CI 4 fewer to 5 more);
hysterectomy (RR 0.89, 95% CI 0.36 to 2.19; 1 study, 15,066 participants; 1 fewer women per 10,000, 95% CI 9 fewer to 16 more).

Authors' conclusions

Adding prophylactic TXA to standard care of women during vaginal birth makes little to no diEerence to blood loss ≥ 500 mL and likely
makes little to no diEerence to blood loss ≥ 1000 mL or the risk of severe morbidity, compared to placebo and standard care.

TXA may result in little to no diEerence in additional surgical interventions to control PPH and results in little to no diEerence in blood
transfusions. One trial found that TXA reduced the use of additional uterotonics in women without anaemia, whereas the largest trial found
little to no diEerence in the use of additional uterotonics in women with anaemia.

Although there were very few serious adverse events reported, the evidence is insuEicient to draw conclusions about the eEect of TXA on
maternal death, thromboembolic events, hysterectomy, or seizures.

TXA likely results in little to no diEerence in maternal satisfaction.

These findings are based mainly on two large trials. In the smaller of these, less than 30% of study participants were at high risk of PPH.
In the largest trial, all participants had moderate to severe anaemia.
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Those making decisions about routine administration of prophylactic TXA for all women having vaginal births should consider that current
evidence does not show a benefit of TXA for blood loss outcomes and related morbidity, and the evidence is very uncertain about serious
adverse events.

Funding

This review was partially funded by the World Health Organization (WHO).

Registration

Protocol (2009) DOI: 10.1002/14651858.CD007872
Original review (2010) DOI: 10.1002/14651858.CD007872.pub2
Review update (2015) DOI: 10.1002/14651858.CD007872.pub3

P L A I N   L A N G U A G E   S U M M A R Y

What are the benefits and risks of tranexamic acid for preventing heavy bleeding a�er vaginal birth?

Key messages

• Tranexamic acid given as a preventive treatment makes little to no diEerence to heavy bleeding a&er vaginal birth.

• We are uncertain about whether there are any harmful eEects from tranexamic acid.

What is the issue?

Postpartum haemorrhage, which is heavy bleeding a&er giving birth, is a common and potentially life-threatening complication of birthing
a child. Most women receive drugs (called uterotonics) that stimulate the womb to contract a&er a normal (vaginal) delivery to prevent
postpartum haemorrhage. Tranexamic acid (TXA) is a medication that is used to decrease blood loss in surgery and health conditions
associated with increased bleeding. It works by helping to prevent the breakdown of blood clots. If a woman is bleeding heavily a&er birth,
it decreases blood loss. We do not know if TXA can help prevent heavy bleeding a&er vaginal birth.

What did we want to find out?

We wanted to know whether fewer women have heavy bleeding a&er a vaginal birth if they receive TXA, with or without additional
uterotonics, during vaginal birth. We also wanted to find out if taking TXA during vaginal birth was associated with any harmful eEects.

What did we do?

We searched for and selected all the studies that addressed our question. We used a checklist to make sure we only included studies with
information we could verify. We made judgements about the quality of the studies before comparing and summarising the results of the
studies. Lastly, we rated our confidence in the findings.

Why is this important?

It is important to determine whether TXA is eEective in preventing heavy bleeding a&er birth when given to women during vaginal birth. If
there is a benefit, it could help women around the world and even play a role in reducing the number of women who die a&er giving birth.

How up to date is this evidence?

We searched for all available evidence up to 6 September 2024.

What evidence did we find?

We identified three studies that investigated the eEects of preventive TXA. The three studies involved a total of 18,974 participants at low
or high risk of heavy bleeding. Participants were given either intravenous (into a vein) TXA plus standard care or placebo (saline) injection
plus standard care.

We found that preventive TXA results in little to no diEerence in heavy bleeding a&er birth.

We are very uncertain about the eEect of TXA on maternal death. TXA likely makes no diEerence to the risk of women developing serious
illness.

We found that TXA has no eEect on the likelihood of receiving a blood transfusion. TXA may result in no diEerence in the need for further
surgical intervention a&er giving birth. We are very uncertain about the eEect of TXA on blood clots. In women with anaemia, TXA makes
no diEerence to the need for additional drugs to help the womb contract, but in women with no anaemia, there was a slight reduction in
this outcome. We are very uncertain about the eEect of TXA on hysterectomy (an operation to remove the womb). There does not seem
to be a diEerence in maternal satisfaction.
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What are the limitations of the evidence?

The studies included women in both high- and low-resource settings. Few women experienced harmful eEects. However, we cannot be
certain that this is indeed the case in the real world.

What does this mean?

We found no diEerence in the number of women experiencing heavy bleeding a&er birth a&er they were given TXA preventatively during
vaginal birth, and we are very uncertain about the eEect of TXA on blood clots and other serious side eEects. As these are harmful eEects,
clinicians should take into account the lack of benefit and the potential harms when considering giving routine TXA to women during
vaginal birth.

Further research should focus on other interventions that may help to prevent heavy bleeding a&er vaginal birth.

Tranexamic acid for preventing postpartum haemorrhage a�er vaginal birth (Review)
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Summary of findings 1.   Summary of findings table - Prophylactic tranexamic acid in addition to standard care compared to placebo in addition to
standard care in women having vaginal births

Prophylactic tranexamic acid in addition to standard care compared to placebo in addition to standard care in women having vaginal births

Patient or population: women having vaginal births
Setting: hospitals
Intervention: prophylactic tranexamic acid in addition to standard care
Comparison: placebo in addition to standard care

Anticipated absolute effects* (95%
CI)

Outcomes

Risk with place-
bo in addition
to standard
care

Risk with pro-
phylactic
tranexamic acid
in addition to
standard care

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of the
evidence
(GRADE)

Comments

Estimated blood
loss ≥ 500 mL - to-
tal

77 per 1000 72 per 1000
(62 to 82)

RR 0.93
(0.81 to 1.06)

18897
(3 RCTs)

⊕⊕⊕⊕
High

Prophylactic tranexamic acid in addition to standard
care results in little to no difference in blood loss ≥ 500
ml.

Estimated blood
loss ≥ 1000 mL

18 per 1000 16 per 1000
(13 to 19)

RR 0.86
(0.69 to 1.07)

18897
(2 RCTs)

⊕⊕⊕⊝

Moderatea

Prophylactic tranexamic acid in addition to standard
care likely results in little to no difference in blood loss
≥ 1000 ml.

Maternal death 1 per 1000 1 per 1000
(0 to 3)

RR 0.99
(0.39 to 2.49)

15081
(2 RCTs)

⊕⊝⊝⊝

Very lowb

The evidence is very uncertain about the effect of pro-
phylactic tranexamic acid in addition to standard care
on maternal death. There were 9 events in each group.

Severe morbidity 18 per 1000 16 per 1000
(13 to 20)

RR 0.88
(0.69 to 1.12)

15066
(1 RCT)

⊕⊕⊕⊝

Moderatea

Prophylactic tranexamic acid in addition to standard
care likely results in little to no difference in severe
morbidity.

Receipt of blood
transfusion

202 per 1000 202 per 1000
(192 to 214)

RR 1.00
(0.95 to 1.06)

18972
(3 RCTs)

⊕⊕⊕⊕
High

Prophylactic tranexamic acid in addition to standard
care results in little to no difference in receipt of blood
transfusion.

Receipt of ad-
ditional surgi-
cal interventions

2 per 1000 1 per 1000
(1 to 3)

RR 0.63
(0.32 to 1.23)

18972
(3 RCTs)

⊕⊕⊝⊝

Lowc

Prophylactic tranexamic acid in addition to standard
care may result in little to no difference in receipt of
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to control post-
partum haemor-
rhage

additional surgical interventions to control postpar-
tum haemorrhage.

Thromboembolic
events

4 per 10,000 1 per 10,000
(0 to 10)

RR 0.25
(0.03 to 2.24)

18774
(3 RCTs)

⊕⊝⊝⊝

Very lowb

The evidence is very uncertain about the effect of pro-
phylactic tranexamic acid in addition to standard care
on thromboembolic events. This was a rare event with
only 1 event in the TXA group and 4 in the placebo
group.

Receipt of addi-
tional uteroton-
ics - Women with
anaemia

138 per 1000 141 per 1000
(130 to 152)

RR 1.02
(0.94 to 1.10)

15066
(1 RCT)

⊕⊕⊕⊕
High

Prophylactic tranexamic acid in addition to standard
care results in little to no difference in receipt of addi-
tional uterotonics in women with anaemia.

Receipt of addi-
tional uterotonics
- Women with no
anaemia

97 per 1000 73 per 1000
(59 to 89)

RR 0.75
(0.61 to 0.92)

3891
(1 RCT)

⊕⊕⊕⊕
High

Prophylactic tranexamic acid in addition to standard
care results in a slight reduction in receipt of addition-
al uterotonics in women with no anaemia.

Hysterectomy 13 per 10,000 12 per 10,000
(5 to 29)

RR 0.89
(0.36 to 2.19)

15066
(1 RCT)

⊕⊝⊝⊝

Very lowb

The evidence is very uncertain about the effect of pro-
phylactic tranexamic acid in addition to standard care
on hysterectomy. This was a rare event with 9 events
in the TXA group and 10 in the placebo group.

Maternal satisfac-
tion

One study measured this outcome
using a Likert scale questionnaire.
The study found no difference be-
tween groups.

  3066
(1 RCT)

⊕⊕⊕⊝

Moderated

Prophylactic tranexamic acid in addition to standard
care likely results in little to no difference in maternal
satisfaction.

Clinical diagno-
sis of postpartum
haemorrhage
- Women with
anaemia

66 per 1000 70 per 1000
(62 to 79)

RR 1.05
(0.94 to 1.19)

15066
(1 RCT)

⊕⊕⊕⊕
High

Prophylactic tranexamic acid in addition to standard
care results in little to no difference in clinical diagno-
sis of postpartum haemorrhage compared to placebo.

Clinical diagno-
sis of postpartum
haemorrhage -
Women with no
anaemia

104 per 1000 77 per 1000
(63 to 95)

RR 0.74
(0.61 to 0.91)

3906
(2 RCTs)

⊕⊕⊕⊕
High

Prophylactic tranexamic acid in addition to standard
care results in a slight reduction in clinical diagnosis of
postpartum haemorrhage compared to placebo.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
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CI: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_451248226426734429.

a Serious concerns about imprecision: the 95% CI includes both appreciable harm and benefit. Downgraded by one level
b Extremely serious concerns about imprecision: the 95% CI includes both appreciable harm and benefit and the 95% CI is very wide. Events were rare. Downgraded by three levels
c Very serious concerns about imprecision: the 95% CI includes both appreciable harm and benefit and the 95% CVI is very wide. Downgraded by two levels
d Serious concerns about risk of bias: more than 20% attrition in both arms
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B A C K G R O U N D

Description of the condition

Postpartum haemorrhage is one of the most common obstetric
emergencies, occurring in up to 12% of all births. It is a leading
cause of maternal mortality, particularly in low-resource settings
where 99% of deaths due to postpartum haemorrhage occur [1, 2,
3, 4]. For those who survive, many require costly, urgent care, and
a prolonged hospital stay. Some women undergo a hysterectomy
to control the bleeding, thereby denying them the chance to bear
more children. The trauma of severe postpartum bleeding can
also have a significant psychological impact and adversely aEect a
mother’s ability to breastfeed and bond with her baby [5].

Primary postpartum haemorrhage is o&en defined as blood loss
greater than or equal to 500 mL a&er a vaginal birth, or greater
than or equal to 1000 mL a&er a caesarean birth, within 24 hours of
birth [6]. However, many patients, such as those with anaemia or
with existing cardio-respiratory or hepatic disease, are less able to
compensate for blood loss and even a small amount of blood loss
can be harmful.

Most cases of postpartum haemorrhage are attributed to uterine
atony (when the uterus fails to contract a&er giving birth), although
bleeding due to trauma to the genital tract, surgical bleeding
a&er caesarean birth, retention of placental tissue, and failure
of the coagulation system are other common causes [2]. The
implementation of evidence-based third stage of labour care [7], in
particular the use of prophylactic oxytocin, has been the focus of
eEorts to reduce postpartum haemorrhage. However, the number
of patients suEering postpartum haemorrhage remains high, and,
indeed, in some populations, is increasing. There is a need for other
eEective interventions beyond the use of uterotonic drugs, which
are medications that increase uterine muscle contractions.

Description of the intervention and how it might work

Tranexamic acid (TXA) is an anti-fibrinolytic drug that inhibits
fibrinolysis by blocking the interaction between plasmin and fibrin.
Fibrinolysis is a physiological process that breaks down blood clots
and prevents them from growing and causing problems. Since it
was first identified in the early 1960s, TXA has primarily been used
for heavy menstrual bleeding and for reducing bleeding during
surgical procedures in patients at high risk of severe bleeding. More
recently, early treatment with TXA has been shown to be eEective in
patients with life-threatening haemorrhage caused by trauma and
childbirth [8, 9].

The WOMAN trial assessed the eEects of intravenous TXA in 20,060
participants with a clinical diagnosis of postpartum haemorrhage.
The results showed that TXA reduces the risk of bleeding to death
a&er postpartum haemorrhage by a third (RR 0.69, 95% CI 0.52 to
0.91; P = 0.008) when given within three hours of birth, with no
apparent increase in adverse events [10]. As a result, the World
Health Organization (WHO) recommends early intravenous TXA as a
treatment for established postpartum haemorrhage [11]. However,
there was no reduction in overall deaths or hysterectomy, which
was the primary outcome of the trial.

Many deaths from postpartum haemorrhage occur on the day
of birth, most within the first few hours a&er birth. Thus, for
many patients who suEer postpartum haemorrhage, treatment
is too late. This, coupled with the knowledge that TXA is most

eEective when given shortly a&er the onset of bleeding, provides
reason to hope that prophylactic TXA could reduce the risk of
PPH. The growing interest in prophylactic TXA has led to a growth
in the number of randomised trials exploring its eEects in the
obstetric population. However, the quality of many of these trials
has been questioned and uncertainties around their eEects remain
unresolved [12].

Why it is important to do this review

This is an update of a Cochrane review first published in 2010 [13]
and previously updated in 2015 [14].

Authors of the 2015 update concluded that "TXA (in addition
to uterotonic medications) decreases postpartum blood loss and
prevents PPH and blood transfusions following vaginal birth and
caesarean birth in women at low risk of PPH based on studies
of mixed quality"[14]. Several new trials have been conducted in
recent years and there is a need to update this review using updated
methodology.

The WHO recommends intravenous TXA as a treatment for severe
bleeding a&er childbirth [11]. Increasing TXA use by giving it to
patients shortly before vaginal birth or immediately a&er cord
clamping, could confer substantial additional health benefits, but
requires robust evidence of its eEects, including its safety. Because
of the antifibrinolytic action of TXA, concerns persist regarding
an increased risk of thrombosis associated with the use of TXA,
although no such increased risk has been observed in most
randomised trials [15]. Nevertheless, further reassurance based on
evidence from the obstetric population may be prudent before
widespread prophylactic use is considered.

In general, randomised trials are designed and powered to detect
specific potential benefits of an intervention. Known potential
adverse eEects can be measured, but most trials are underpowered
to detect uncommon adverse eEects even if these are measured,
and are unable to detect unknown adverse eEects that are
not measured. Given the inevitable uncertainty about possible
unknown adverse eEects, robust evidence of meaningful clinical
benefit is needed to justify the use of an intervention. This is
particularly so for prophylactic interventions, where large numbers
of individuals will receive an intervention, most of whom would
not have developed the condition and therefore do not stand to
benefit at all from the intervention but are exposed to possible, as
yet undiscovered, risks.

In the case of tranexamic acid, potential adverse eEects need to be
considered. In the CRASH 2 trial [16], participants who received TXA
up to 1 hour and 1 to 3 hours a&er injury had reduced mortality (32%
and 21% reduction, respectively), but those who received TXA a&er
three hours had a 44% increased risk of mortality (144/3272 (4.4%)
versus 103/3362 (3.1%); RR 1.44; 95% CI 1.12 to 1.84; P = 0.004). To
our knowledge, the mechanism of this eEect is not yet understood.
In addition, pharmacovigilance data suggest an increased risk of
renal ischaemic adverse drug events for women of childbearing age
who receive tranexamic acid [17, 18]. Tranexamic acid has also been
associated with an increased risk of seizures [19, 20].

For these reasons, it is important to ensure that decisions regarding
the prophylactic use of TXA are based on the most rigorous
evaluation of the evidence, taking into account potential but as yet
poorly understood adverse eEects.
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This review is an update of a previous Cochrane review [14].
The original review has been split into two: one review of TXA
for caesarean birth [21] and this one of TXA for vaginal birth. In
addition to updated searches, this review includes revisions made
to comply with changes in methodological approaches introduced
since the previous version was prepared. Furthermore, in light of
quality and integrity concerns aEecting trials on this topic, we have
implemented additional measures to help ensure that only the
most reliable evidence is included.

O B J E C T I V E S

To assess the eEects of tranexamic acid for preventing postpartum
haemorrhage in comparison to placebo or no treatment (with or
without uterotonic co-treatment) in women following vaginal birth.

M E T H O D S

We followed the Methodological Expectations of Cochrane
Intervention Reviews (MECIR) when conducting the review and
PRISMA 2020 for the reporting. Several amendments have been
made to this review since the protocol and the previous updates
were published. Details are available in Supplementary material
8. The title of the review has changed since the protocol was
published. The protocol is publicly available [22]. This update
of the review has been conducted as two separate reviews: a
review of studies involving participants with caesarean births has
been recently published [21]; this review includes studies involving
participants with vaginal births.

Criteria for considering studies for this review

Types of studies

We searched for all published, unpublished, and ongoing
randomised controlled trials (RCTs) comparing the use of
tranexamic acid (TXA) alone or in addition to uterotonics during
vaginal birth to prevent postpartum haemorrhage. We excluded
quasi-RCTs (e.g. randomisation by date of birth, hospital number,
or alternation). No cluster-randomised controlled trials were
identified in our search.

Since the first version of the review was published, concerns
regarding the integrity of several trials in obstetrics, including those
assessing the eEects of TXA for preventing PPH, have been raised
[7, 12]. For this reason, we added the inclusion criterion that trials
must be prospectively registered (i.e. registered before the first
participant was enroled) in a trial registry. We also applied current
Cochrane trustworthiness criteria.

Types of participants

Women undergoing vaginal birth at any age or within any care
setting. Women at low risk of postpartum haemorrhage or with
specific risk factors for postpartum haemorrhage as reported
by trial authors were included. We considered studies that only
included a subset of relevant participants for inclusion. For
example, in studies that included both caesarean and vaginal
births, we extracted only relevant data that were stratified
according to type of birth. If this information was not clear, we
contacted trial authors for additional information.

Types of interventions

We included studies that compared TXA used during vaginal birth
to prevent postpartum haemorrhage, alone or in combination
with standard treatment (e.g. other uterotonics) versus placebo or
standard treatment, or both, or no intervention. We included any
dose of TXA given at any time point shortly before or a&er the
birth. We considered intravenous, intramuscular, and oral routes of
administration, but we excluded topical application of TXA as this
is the subject of an existing Cochrane review [23].

Outcome measures

Critical outcomes

• Blood loss ≥ 500 mL

• Blood loss ≥ 1000 mL

For both outcomes, blood loss that was measured up to 48 hours
a&er vaginal birth was considered.

We included the following measurements of blood loss:

• estimated blood loss: gravimetrically estimated measures of
blood loss (using surgical drapes or sponges that collect blood to
measure blood loss) and provider-estimated measures of blood
loss (subjective visual estimation of how much blood was lost);

• calculated blood loss (calculations based on haematocrit or
haemoglobin levels pre- and post-vaginal birth, height, and
weight).

Important outcomes

• Maternal death before hospital discharge or at time points
reported by study authors

• Severe morbidity (defined as maternal deaths or severe
morbidity events including major surgery (laparotomy, uterine
artery ligation, internal iliac artery ligation, B-Lynch suture,
hysterectomy, extensive vaginal repair), admission to the
intensive care unit, or vital organ failure (temporary or
permanent)) before hospital discharge or at time points
reported by study authors

• Receipt of blood transfusion before hospital discharge or at time
points as reported by study authors

• Receipt of additional surgical interventions to control
postpartum haemorrhage (including laparotomy, compression
suture of uterus, devascularisation of the uterus and
hysterectomy) before hospital discharge or at time points
reported by study authors

• Thromboembolic events including pulmonary embolism and
deep vein thrombosis before hospital discharge or at time points
reported by study authors

• Receipt of additional uterotonics including oxytocin,
misoprostol, ergometrine, carbetocin, or others reported by
authors, before hospital discharge or at time points reported by
study authors

• Hysterectomy before hospital discharge or at time points
reported by study authors

• Maternal satisfaction before hospital discharge or at time points
reported by study authors

• Breastfeeding at discharge or at time points reported by study
authors

• Mean blood loss (mL):
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◦ estimated blood loss: gravimetrically estimated measures
of blood loss (using surgical drapes or sponges that
collect blood to measure blood loss) and provider-estimated
measures of blood loss (subjective visual estimation of how
much blood was lost);

◦ calculated blood loss: calculations based on haematocrit or
haemoglobin levels pre- and post-vaginal birth, and weight.

• Myocardial infarction before hospital discharge or at time points
reported by study authors

• Stroke before hospital discharge or at time points reported by
study authors

• Seizures before hospital discharge or at time points reported by
study authors

• Organ failure/dysfunction before hospital discharge or at time
points reported by study authors

• Intensive care unit (ICU) admission before hospital discharge or
at time points reported by study authors

• Nausea before hospital discharge or at time points reported by
study authors

• Vomiting before hospital discharge or at time points reported by
study authors

• Headache before hospital discharge or at time points reported
by study authors

• Maternal well-being before hospital discharge or at time points
reported by study authors

• Postpartum anaemia (Hb (haemoglobin) < 9 g/dL) before
hospital discharge or at time points reported by study authors

• Skin reactions before hospital discharge or at time points
reported by study authors

Search methods for identification of studies

Electronic searches

For this update, the Information Specialists of the Cochrane
Pregnancy and Childbirth Group searched the Cochrane Pregnancy
and Childbirth Group's Trials Register for records available up
to 20 June 2021. On 6 September 2024, one review author (KK)
carried out further updated searches of MEDLINE (OvidSP 1946
to 6 September 2024), Embase (OvidSP 1980 to 2024 week 36),
CENTRAL (2024, Issue 9) and WHO ICTRP (trialsearch.who.int/).
These searches were limited to evidence added since 20 June
2021. The search strategies for each database are provided in
Supplementary material 1.

Searching other resources

We searched the reference lists of retrieved studies. We did not
apply any language or date restrictions.

Data collection and analysis

For the methods used in the previous version of this review, see [13
]and [14]. For this update, we used the following methods to assess
the reports that we identified as a result of the updated search.

Selection of studies

To determine which new studies should be included in this update,
two review authors (CR and KK or CR and AR) independently
assessed all the titles, abstracts and full texts of potential studies
we identified as a result of the search strategy. We resolved any

disagreement through discussion or, if required, consultation with
all authors. We created a study flow diagram to map out the number
of records identified, included, excluded, ongoing, or awaiting
classification.

All studies meeting our inclusion criteria were evaluated by two
review authors (KK and CR or CR and AR) against predefined criteria
to select studies that, based on available information, were deemed
to be suEiciently trustworthy to be included in the analysis. We
resolved discrepancies through discussion and consultation with
all authors.

The trustworthiness criteria of the Cochrane Pregnancy and
Childbirth Checklist were as follows [24].

Research governance

• Are there any retraction notices or expressions of concern listed
on the Retraction Watch Database relating to this study?

• Was the study prospectively registered (for those studies
published a&er 2010)? If not, was there a plausible reason?

• When requested, did the trial authors provide/share the protocol
and/or ethics approval letter?

• Did the trial authors engage in communication with the
Cochrane review authors within the agreed timelines?

• Did the trial authors provide individual patient data upon
request? If not, was there a plausible reason?

Baseline characteristics

• Is the study free from characteristics of the study participants
that appear too similar (e.g. distribution of the mean (standard
deviation) excessively narrow or excessively wide, as noted by
[25])?

Feasibility

• Is the study free from characteristics that could be implausible
(e.g. large numbers of participants with a rare condition (such as
severe cholestasis in pregnancy) recruited within 12 months)?

• In cases with (close to) zero losses to follow-up, is there a
plausible explanation?

Results

• Is the study free from results that could be implausible (e.g.
massive risk reduction for main outcomes with small sample
size)?

• Do the numbers randomised to each group suggest that
adequate randomisation methods were used (e.g. is the study
free from issues such as unexpectedly even numbers of
participants ‘randomised’ or a mismatch between the numbers
and the methods)? For example, if the authors say ‘no blocking
was used’ but still end up with equal numbers of participants in
each group, or if the authors say they used ‘blocks of four’ but
the final numbers diEer by six, this could raise concerns.

Where a study was classified as being at ‘high risk’ of
untrustworthiness, we attempted to contact the study authors to
address any possible lack of information or concerns. In cases
where we could not obtain contact details for the study authors,
or where adequate information remained unavailable, we put the
study in the ‘awaiting classification’ category and described the
reasons and communications with the trial author (or lack thereof).
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Abstracts

We included data from abstracts if the study passed the
trustworthiness assessment, and the study authors confirmed in
writing that the data to be included in the review are from the final

analysis and will not change. If such information was not available
or provided, we put the study in the ‘awaiting classification’
category (as above). See Figure 1 for details of how we applied the
trustworthiness screening criteria.

 

Figure 1.   Applying the trustworthiness screening tool criteria
No copyright, reproduced with permission from author Zarko Alfirevic [24]

 
Data extraction and management

We designed a form to extract data using Covidence [26]. Two
review authors (CR and KK, or CR and AR) extracted data using
this form. We resolved any discrepancies through discussion. When
information regarding any of the above was unclear, we attempted
to contact the authors of the original reports to provide further
details.

In addition to the main outcomes and details of trial design, we
systematically extracted the following data for each trial.

• Characteristics of participants, including risk of postpartum
haemorrhage

• Inclusion and exclusion criteria

• Characteristics of the intervention, including dose, timing, route
of administration

• Co-interventions (e.g. use of other uterotonics)

• Duration and technique of assessment of blood loss

• Loss to follow-up

If review authors were authors of studies that could potentially be
included in the review, they were not involved in making decisions
about the eligibility of these studies.

Risk of bias assessment in included studies

Two review authors (CC and KK, or CR and AR) independently
assessed the risk of bias in each study using the Cochrane RoB 1 tool
and the criteria outlined in the Cochrane Handbook for Systematic
Reviews of Interventions [27]. We resolved any disagreement by
discussion. Review authors who were authors of included studies
were not involved in making decisions about the risk of bias in their
own studies.

Random sequence generation (checking for possible selection
bias)

For each included study, we described the method used to generate
the allocation sequence in suEicient detail to allow an assessment
of whether it should produce comparable groups.

We assessed the method as:
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• low risk of bias (any truly random process, e.g. random number
table; computer random number generator);

• high risk of bias (any non-random process, e.g. odd or even date
of birth; hospital or clinic record number); or

• unclear risk of bias.

Allocation concealment (checking for possible selection bias)

For each included study, we described the method used to conceal
allocation to interventions prior to assignment and assessed
whether intervention allocation could have been foreseen in
advance of, or during recruitment, or changed a&er assignment.

We assessed the method as:

• low risk of bias (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

• high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth); or

• unclear risk of bias.

Blinding of participants, personnel and outcome assessors
(checking for possible performance bias)

For each included study, we described the methods used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. We considered studies to be at
low risk of bias if they were blinded, or if we judged that the lack of
blinding would be unlikely to aEect results. We assessed blinding
separately for diEerent outcomes or classes of outcomes.

We assessed the methods as:

• low, high, or unclear risk of bias for participants;

• low, high, or unclear risk of bias for personnel;

• low, high, or unclear risk of bias for outcome assessors.

Incomplete outcome data (checking for possible attrition bias
due to the amount, nature, and handling of incomplete outcome
data)

For each included study, we described the completeness of data
including attrition and exclusions from the analysis. We stated
whether attrition and exclusions were reported and the numbers
included in the analysis at each stage (compared with the total
randomised participants), reasons for attrition or exclusion where
these were reported, and whether missing data were balanced
across groups or were related to outcomes. Where the study
authors conducted sensitivity analysis of missing data for specific
outcomes, we considered this when making judgements about
attrition bias.

We assessed the methods as:

• low risk of bias (e.g. no missing outcome data; missing outcome
data balanced across groups);

• high risk of bias (e.g. numbers or reasons for missing
data imbalanced across groups; ‘as treated’ analysis done
with substantial departure of intervention received from that
assigned at randomisation); or

• unclear risk of bias.

Selective reporting (checking for reporting bias)

For each included study, we described how we investigated the
possibility of selective outcome reporting bias and what we found.

We assessed the methods as:

• low risk of bias (where it was clear that all of the study’s
prespecified outcomes and all expected outcomes of interest to
the review were reported);

• high risk of bias (where not all the study’s prespecified outcomes
were reported; one or more reported primary outcomes
were not prespecified; outcomes of interest were reported
incompletely and so could not be used; study failed to include
results of a key outcome that would have been expected to have
been reported); or

• unclear risk of bias.

Other bias (checking for bias due to problems not covered by
domains above)

For each included study, we described any important concerns we
had about other possible sources of bias.

We assessed whether each study was free of other problems that
could put it at risk of bias and judged it to be:

• low risk of other bias;

• high risk of other bias; or

• unclear risk of other bias.

Measures of treatment eEect

Dichotomous data

For dichotomous data, we presented results as summary risk ratio
(RR) with 95% confidence intervals (CI).

Continuous data

For continuous data, we used the mean diEerence (MD) with 95%
CI because the outcomes were measured in the same way across
trials. In future updates of this review, we will use the standardised
mean diEerence to combine data from trials that use diEerent
methods to measure the same outcome.

Unit of analysis issues

Cluster-randomised trials

If, in future updates of this review, we identify cluster-randomised
trials for inclusion, we will include them in the analyses along
with individually-randomised trials. We will adjust their sample
sizes using the methods described in the Cochrane Handbook
for Systematic Reviews of Interventions using an estimate of the
intracluster correlation coeEicient (ICC) derived from the trial
(if possible), from a similar trial, or from a study of a similar
population. If we use ICCs from other sources, we will report
this and conduct sensitivity analyses to investigate the eEect
of variation in the ICC. If we identify both cluster-randomised
trials and individually-randomised trials, we plan to synthesise the
relevant information. We will consider it reasonable to combine
results from both if there is little heterogeneity between the study
designs and interaction between the eEect of intervention and the
choice of randomisation unit is considered unlikely. We will also
acknowledge heterogeneity in the randomisation unit and perform
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a subgroup analysis to investigate the eEects of the randomisation
unit.

Cross-over trials

Cross-over trials are not included as they are irrelevant for this
intervention.

Multi-arm trials

If, in future updates of this review, we identify multi-arm trials for
inclusion, we will combine all relevant experimental intervention
groups in the trial into a single group and all relevant control
intervention groups into a single control group for relevant
outcomes. We will combine both the sample sizes and the number
of people with events from all groups for dichotomous outcomes.
For continuous outcomes, we will combine means and standard
deviations as per the Cochrane Handbook for Systematic Reviews of
Interventions. Where we consider one of the arms irrelevant, we will
exclude it from the analysis [28].

Dealing with missing data

For included studies, we noted levels of attrition. We planned
to explore the impact of including studies with high levels of
missing data in the overall assessment of treatment eEect by using
sensitivity analysis.

For all outcomes, we carried out analyses, as far as possible,
on an intention-to-treat basis, i.e. we attempted to include all
participants randomised to each group in the analyses, and to
analyse all participants in the group to which they were allocated,
regardless of whether they received the allocated intervention.

Where data were missing because the outcome was not measured
in all participants, the reason for missing data was unrelated to
the outcome, and missing data were balanced between groups,
the denominator for each outcome in each trial was the number
randomised minus any participants whose outcomes were known
to be missing (modified intention-to-treat analysis). Where no
explanation was given for missing outcome data, missing data were
not balanced between groups, and we suspected that missing data
were related to the outcome, we contacted the study authors and
planned to conduct sensitivity analyses.

Reporting bias assessment

We planned to assess reporting biases if we included 10 or more
studies in meta-analysis; however, in this update (2024), no meta-
analysis included more than 10 studies. In future updates, if more
studies are included, we will investigate reporting biases (such as
publication bias) using funnel plots. We will visually assess funnel
plot asymmetry.

Synthesis methods

We carried out statistical analysis using Review Manager (RevMan)
[29]. We used random-eEects meta-analysis for combining data
as we expected clinical heterogeneity suEicient to expect that the
underlying treatment eEects diEered between trials. The random-
eEects summary is treated as the average of the range of possible
treatment eEects, and we discussed the clinical implications of
treatment eEects diEering between trials. If we did not consider the
average treatment eEect to be clinically meaningful, we planned
not to combine trials. When we used random-eEects analyses, we

presented the results as the average treatment eEect with 95% CIs,
and the estimates of Tau2 and I2.

We used I2 and Chi2 statistics to measure heterogeneity amongst
the trials in each analysis. We regarded heterogeneity as substantial
if I2 was greater than 30% and either Tau2 was greater than zero
or there was a low P value (less than 0.10) in the Chi2 test for
heterogeneity.

Investigation of heterogeneity and subgroup analysis

For analyses with substantial heterogeneity, we conducted
subgroup analyses. We were able to perform subgroup analyses
for participants with and without anaemia, and at high, low, and
mixed risk for postpartum haemorrhage. We included secondary
outcomes (e.g. thromboembolic events) in our subgroup analysis
because of their potential association with the use of TXA. We
used the interaction tests available within Review Manager [29] and
reported the results of subgroup analyses quoting the Chi2 statistic
and P value, and the interaction test I2 value.

We plan to assess the following subgroups for all outcomes in future
updates of this review if there are suEicient data:

• diEerent doses of TXA;

• diEerent routes of administering TXA;

• diEerent ways of estimating blood loss.

Equity-related assessment

Although we did not carry out an equity-related assessment, the
topic of this review is of great importance for addressing health
inequalities because of the high prevalence and disproportionally
high impact of postpartum haemorrhage in low-income countries.

Sensitivity analysis

We planned to perform sensitivity analyses for aspects of the review
that might have aEected the results, for example, where there was
a risk of bias associated with the quality of some of the included
trials or where there were high levels of missing data. We planned
to perform sensitivity analysis for the critical outcomes (blood loss
≥ 500ml and blood loss ≥ 1000 mL). As only one study contributed
to the critical outcomes, we did not conduct sensitivity analysis.

Certainty of the evidence assessment

For this update, we assessed the certainty of the evidence using
the GRADE approach [30] in order to assess the certainty of the
body of evidence relating to all outcomes. To create summary
of findings tables, we used GRADEpro GDT [31]. We produced a
summary of the intervention eEect and a measure of certainty for
each of the above outcomes using the GRADE approach, which has
five considerations: study design limitations, consistency of eEect,
imprecision, indirectness and publication bias. The evidence can be
downgraded from 'high quality' by one level for serious (or by two
levels for very serious) limitations, depending on assessments for
risk of bias, indirectness of evidence, inconsistency, imprecision of
eEect estimates, or potential publication bias.

We performed the certainty of evidence assessments on 10
outcomes, namely blood loss ≥ 500 mL, blood loss ≥ 1000 mL,
maternal death, severe morbidity, receipt of blood transfusions,
receipt of additional surgical interventions to control postpartum
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haemorrhage, thromboembolic events, receipt of additional
uterotonics, hysterectomy, and maternal satisfaction.

GRADE judgements were informed by the Standard Operating
Procedures for grading evidence for guidelines put forward by
the WHO. We judged imprecision by considering the range of
the confidence interval of the relative eEect as well as the total
cumulative study population and the total number of events per
outcome. We downgraded for imprecision if there were very few
events (less than 30) and if the confidence interval was very wide.
The threshold for suggested appreciable benefit for the relative
eEect was 0.75 and the threshold for suggested appreciable harm
was 1.25. Where the confidence interval crossed these thresholds,
we downgraded the certainty of the evidence by one, two, or three
levels depending on the width of the confidence interval.

Review authors who were also authors of included studies were not
involved in making decisions about the certainty of the evidence.

Consumer involvement

We did not involve consumers in the review due to the pressure
of the timeline for production and limited resources. However,

our outcomes were informed by core outcome sets that had been
developed with involvement from consumers [32].

R E S U L T S

Description of studies

Results of the search

The PRISMA study flow diagram shows the results of the search
and study selection process (Figure 2). Since the last version of the
review was published, the search has been updated four times,
with the most recent search being conducted on 6 September 2024.
The combined searches yielded 405 records for title and abstract
screening. We identified 143 records for full-text review. Of these,
we excluded 90 studies (109 records), mostly due to participants
having caesarean births (see Excluded studies). We included three
RCTs (reported in 12 records), placed 15 studies (16 records) in the
'awaiting classification' category, and six studies are ongoing.
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Figure 2.   PRISMA flow diagram.
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Figure 2.   (Continued)
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We excluded 10 studies that had been included in earlier versions
of this review: two because their trial registration was retrospective
(Abdel-Aleem 2013 [33, 34]; Gungorduk 2013 [35]) and eight
because they included women having caesarean deliveries (Gai
2004 [36]; Goswami 2013 [37]; Gungorduk 2011 [38]; Movafegh
2011 [39, 40]; Senturk 2013 [41]; Shahid 2013 [42]; Xu 2013 [43];
Yehia 2014 [44]). These latter studies were assessed for eligibility in
the sister review we conducted, which focused on women having
caesarean deliveries who received prophylactic tranexamic acid to
prevent postpartum haemorrhage [21].

We placed two previously included studies in the awaiting
classification category as no full text was available, and we
were unable to obtain contact addresses for study authors
(Mirghafourvand 2013 [45, 46]; Yang 2001 [47]).

The previous review had two studies awaiting classification. In this
update we excluded both of these studies: one was retrospectively
registered (Ahmed 2015 [48, 49, 50]) and the other included
participants having a caesarean delivery (Bhavana 2013 [51, 52]).

We applied an assessment of trustworthiness to each study with the
potential to be included in this update; studies without prospective
registration were excluded. In instances where information about
registration or other information was required, we contacted study
authors via email. We placed studies in the awaiting classification
category until an adequate response was received, and we could
make a decision about eligibility. We judged 15 studies to have
potential concerns regarding trustworthiness. Details are available
in Supplementary material 4.

We identified six ongoing studies (CTRI 057612 2023 [53]; CTRI
066348 2024 [54]; CTRI 067790 2024 [55]; I’M WOMAN 2023
[56]; PACTR202306670143734 [57]; TAAPP-V 2021 [58]). Details are
available in Supplementary material 5.

In summary, this updated review comprises 3 included studies,
90 excluded studies, 6 ongoing studies, and 15 studies awaiting
classification.

Included studies

We summarise the characteristics of the included studies in Table 1
and Supplementary material 2.

Participants

Three trials involving a combined total of 18,974 randomised
participants investigated the eEicacy of tranexamic acid (TXA) for
preventing postpartum haemorrhage in participants giving birth
vaginally. The largest trial, WOMAN-2 2024 [59, 60, 61, 62] (n =
15,068), contributed over 79% of the total number of participants
included in this review, whilst Sentilhes 2018 [63, 64, 65, 66, 67,
68] (n = 3891) contributed almost 21%. The third trial, Alam 2023
[69, 70], included 27 women giving birth vaginally and by caesarean
section, with stratified data for the 15 women giving birth vaginally.
The combined number of participants in the trials was 18974.

The largest trial, WOMAN-2 2024, included women with moderate
or severe anaemia. Sentilhes 2018, the other large trial, included
women with or without risk factors for postpartum haemorrhage.
More than 70% of the participants in this trial were deemed to be at
low risk of postpartum haemorrhage and less than 30% had at least
one risk factor for postpartum haemorrhage. Alam 2023 included
women with no risk factors for postpartum haemorrhage.

Interventions

All three studies assessed the eEect of tranexamic acid in addition
to standard care compared to placebo in addition to standard care,
and all trials administered oxytocin to all participants on delivery of
the baby (Alam 2023; Sentilhes 2018; WOMAN-2 2024).

Timing of TXA

In Sentilhes 2018, the trial regimen was administered by slow
intravenous injection (over a period of 30 to 60 seconds) during
the two minutes a&er delivery, a&er the routine prophylactic
intravenous injection of oxytocin at delivery of the anterior
shoulder and clamping of the umbilical cord.

In WOMAN-2 2024, the women received the trial regimen by slow
intravenous injection (about 1 mL per minute) as soon as possible
but no later than 15 minutes a&er the umbilical cord was cut or
clamped. In Alam 2023, it was administered at the time of shoulder
delivery.

Route and dose of TXA

Intravenous TXA (1 g) was administered as a fixed dose in all trials
(Alam 2023; Sentilhes 2018; WOMAN-2 2024).

Comparisons

TXA was compared to placebo (normal saline) in all trials (Alam
2023; Sentilhes 2018; WOMAN-2 2024).

Measurement of blood loss ≥ 500 mL

In the largest trial (WOMAN-2 2024), blood loss was measured by
provider estimation. The research teams were trained to estimate
blood loss from the point of delivery until 24 hours a&er birth,
or until earlier discharge, by monitoring and documenting the
number of blood-soaked pads used by the women during this time.
Pictograms were provided to help with estimating.

Sentilhes 2018 measured blood loss using gravimetrical
measurements. Blood loss was measured using a graduated
collector bag that was placed just a&er delivery and remained
in place for at least 15 minutes and until the birth attendant
considered that the bleeding had stopped.

Alam 2023 did not measure this outcome.

Measurement of blood loss ≥ 1000 mL

This outcome was measured in the same way as the outcome of
blood loss ≥ 500 mL.
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Contact with trial authors

We emailed the corresponding authors of all trials to request
additional information about outcomes. We received information
from the authors of Alam 2023 and WOMAN-2 2024.

The Alam 2023 trial measured the incidence of clinically diagnosed
postpartum haemorrhage, blood transfusions, receipt of additional
surgical interventions, intensive care unit (ICU) admission, organ
failure, thromboembolic events, and seizures. However, none of the
15 participants relevant to this review experienced any of these
events.

Excluded studies

Details of the excluded studies are available in Supplementary
material 3. We excluded 90 studies for the reasons listed below.

• Caesarean births (Bangsah 2023 [71]; Bhatia 2015 [72]; Bhavana
2013; Bose 2017 [73]; Chandak 2017 [74]; Dawoud 2023 [75];
Ducloy-Bouthors 2018 [76, 77, 78]; ETAPPH 2023 [79]; Gai 2004;
Ghosh 2014 [80]; Gobbur 2011 [81]; Gobbur 2014 [82]; Gohel
2007 [83]; Goswami 2013; Gungorduk 2011; Gwanzura 2018 [84];
Gwanzura 2022 [85]; Halder 2013 [86]; Hemapriya 2020 [87];
Ifunanya 2019 [88]; Jafarbegloo 2021 [89]; Kafayat 2019 [90];
Lakshmi 2016 [91]; Lee 2023 [92]; Maged 2015 [93, 94]; Malathi
2016 [95]; Markley 2015 [96]; Masood 2023 [97]; Milani 2019 [98];
Moradan 2018 [99]; Movafegh 2011; Naeiji 2020 [100]; Nandal
2022 [101]; Nargis 2020 [102]; NCT06060327 [103]; NCT02350179
[104]; NCT02688127 [105]; NCT03463993 [106]; Obi 2019 [107];
Ogunkua 2022 [108]; Ortuanya 2024 [109]; Pacheco 2023 [110,
111]; Pakniat 2019 [112]; Poonia 2012 [113]; Ramani 2014 [114];
Ramesh 2015 [115]; Rashid 2024 [116]; Rashmi 2012 [117]; Ray
2016 [118]; Sahu 2019 [119]; Salas 2017 [120]; Sallam 2018 [121];

Sekhavat 2009 [122]; Senturk 2013; Shah 2019 [123, 124]; Shahid
2013; Shalaby 2022 [125]; Sharma 2011 [126]; Shinde 2022 [127];
Singh 2014 [128]; Singh 2023 [129]; Sujata 2016 [130, 131]; TA
TEG [132]; Taj 2014 [133]; TAPPAS [134, 135]; Tarabrin 2012a [136,
137]; Tarabrin 2012b [138, 139]; Torky 2020 [140]; TRAAP-2 2021
[141, 142, 143, 144, 145]; TRAAPrevia [146]; Vishal 2023 [147];
WOMAN-PharmacoTXA 2023 [148]; Xu 2013; Yehia 2014)

• Retrospectively registered (Abdel-Aleem 2013; Ahmed 2015;
Gungorduk 2013; Igboke 2022 [149]; Ismail 2017 [150]; Samimi
2013 [151]; Shirazi 2012 [152]; Sujita 2018 [153, 154])

• Not registered (Abbas 2019 [155])

• Women with established postpartum haemorrhage at the time
of randomisation (Hunt 2013 [156]; Javadi 2015 [157]; Sahaf
2014 [158]; Zargar 2018 [159])

• Retracted (Arya 2023 [160])

• Ineligible comparator (Ragusa 2024 [161])

Studies awaiting classification

We placed 15 studies in the 'awaiting classification' category as the
information on methods that was presented or available from study
authors was inadequate to permit inclusion. We contacted authors
via email but did not receive any response (Al-Nasrawi 2019 [162];
Cetin 2023 [163]; Diab 2020 [164]; Farhadifar 2021 [165]; Hinchigeri
2024 [166]; Mei 2019 [167]; Mirghafourvand 2013; Roy 2016 [168];
Shady 2017 [169]; Shady 2019 [170]; Shah 2024 [171]; Tali 2016
[172]; Yang 2001; Zhang 2024 [173]; Zheng 2000 [174]). Details are
available in Supplementary material 4.

Risk of bias in included studies

We present the risk of bias in the included trials in Figure 3 and
Figure 4. The details of our bias assessment are described in the
Supplementary material 2 tables.
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Figure 3.   'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study
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Figure 4.   'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies
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We deemed all three trials to be at low risk of bias (Alam 2023;
Sentilhes 2018; WOMAN-2 2024).

Two trials used computer-generated randomisation and a method
of central randomisation (Alam 2023; Sentilhes 2018). In one
trial (WOMAN-2 2024), randomisation codes were generated by
an information technology expert and a statistician who were
not involved in the conduct of the trial. All trials had adequate
allocation concealment as identical study kits were prepared.
Therefore, we deemed the trials at low risk of selection bias.

All trials reported that participants, clinicians and investigators
were blinded to allocation, and we deemed them at low risk of
performance or detection bias.

All trials had minimal missing outcome data and presented
outcome data on an intention-to-treat basis. Thus, we judged them
to be at low risk of attrition bias. In Sentilhes 2018, data on the
primary outcome were missing for 24 women in the tranexamic acid
group and for 28 in the placebo group because no collector bag was
available. An analysis done by trial authors using imputed data for
missing values showed similar results.

All trials were prospectively registered, which was a criterion
for inclusion in this review update, and data on all prespecified

outcomes were presented. All trials were therefore rated as being
at low risk of selective reporting bias.

We had no concerns about a risk of bias in any other aspect of the
trials.

Synthesis of results

Details of our analyses are available in Supplementary material 6.

Prophylactic tranexamic acid in addition to standard care
compared to placebo in addition to standard care

Critical outcomes

1.1 Estimated blood loss ≥ 500 mL

Prophylactic tranexamic acid in addition to standard care results in
little to no diEerence in blood loss ≥ 500 mL compared to placebo

(RR 0.93, 95% CI 0.81 to 1.06; P = 0.26, I2 = 23%; 2 RCTs, 18,897
participants; high-certainty evidence), resulting in 5 fewer women
per 1000 experiencing blood loss ≥ 500 mL (from 15 fewer to 5 more)
(Analysis 1.1). Two RCTs contributed to the pooled eEect (Sentilhes
2018; WOMAN-2 2024). A forest plot of this analysis is available in
Figure 5.
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Figure 5.   Analysis 1.1 Blood loss ≥ 500 ml
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Footnotes
aGravimetrically measured using a collector bag until 15 minutes and until the birth attendant considered bleeding had stopped.
bGravimetrically measured using a collector bag until 15 minutes and until the birth attendant considered bleeding had stopped. Women at high risk included those with a history  of postpartum haemorrhage,  gestational hypertensive disorder  or episiotomy.
cAll participants were women with moderate to severe anaemia.
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There was no evidence of a subgroup diEerence between women
at low risk versus women at high risk for PPH (test for subgroup
diEerences: Chi2 = 1.51, df = 1 (P = 0.22), I2 = 33.6%). A forest plot of
this subgroup analysis is available in Figure 5.

1.2 Calculated blood loss ≥ 500 mL

No trials measured this outcome.

1.3. Estimated blood loss ≥ 1000 mL

Prophylactic tranexamic acid in addition to standard care likely
results in little to no diEerence in blood loss ≥ 1000 mL compared

to placebo (RR 0.86, 95% CI 0.69 to 1.07; P = 0.19, I2 = 0%; 2 RCTs,
18,897 participants; moderate-certainty evidence), resulting in 3
fewer women per 1000 experiencing blood loss ≥ 1000 mL (from 6
fewer to 1 more) (Analysis 1.3). Two RCTs contributed to the pooled
eEect (Sentilhes 2018; WOMAN-2 2024). A forest plot of this analysis
is available in Figure 6.
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Figure 6.   Analysis 1.2 Blood loss ≥ 1000 ml
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1.4 Calculated blood loss ≥ 1000 mL

No trials measured this outcome.

Important outcomes

1.5 Maternal death

The evidence is very uncertain about the eEect of prophylactic
tranexamic acid in addition to standard care on maternal death

compared to placebo (RR 0.99, 95% CI 0.39 to 2.49; P = 0.98, I2

= not applicable; 2 RCTs, 15,081 participants; very low-certainty
evidence), resulting in 0 fewer women per 1000 dying (from 1 fewer
to 2 more) (Analysis 1.5). This was a rare outcome with 9 events in
each group. Two RCTs contributed to the pooled eEect (Alam 2023;
WOMAN-2 2024). A forest plot of this analysis is available in Figure 7.

 

Figure 7.   Analysis 1.5 Maternal death
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Footnotes
aIn the TXA group, 4 women died from bleeding, 2 from sepsis and 3 for other reasons. In the placebo  group, 3 women died from bleeding and 6 for other reasons.
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1.6 Severe morbidity

Prophylactic tranexamic acid in addition to standard care likely
results in little to no diEerence in severe morbidity compared to

placebo (RR 0.88, 95% CI 0.69 to 1.12; P = 0.30, I2 = not applicable;

1 RCT, 15,066 participants; moderate-certainty evidence), resulting
in 2 fewer women per 1000 experiencing severe morbidity (from 6
fewer to 2 more) (Analysis 1.6). One RCT contributed to the eEect
(WOMAN-2 2024). A forest plot of this analysis is available in Figure
8.
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Figure 8.   Analysis 1.6 Severe morbidity
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1.7 Receipt of blood transfusion

Prophylactic tranexamic acid in addition to standard care results in
little to no diEerence on receipt of blood transfusion compared to

placebo (RR 1.00, 95% CI 0.95 to 1.06; P = 0.92, I2 = 0%; 3 RCTs, 18,972

participants; high-certainty evidence), resulting in 0 fewer women
per 1000 receiving a blood transfusion (from 10 fewer to 12 more)
(Analysis 1.7). Three RCTs contributed to the pooled eEect (Alam
2023; Sentilhes 2018; WOMAN-2 2024). A forest plot of this analysis
is available in Figure 9.

 

Figure 9.   Analysis 1.5 Receipt of blood transfusion
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1.8 Receipt of additional surgical interventions to control postpartum
haemorrhage

Prophylactic tranexamic acid in addition to standard care may
result in little to no diEerence in receipt of additional surgical
interventions to control postpartum haemorrhage compared to

placebo (RR 0.63, 95% CI 0.32 to 1.23; P = 0.18, I2 = 0%; 2

RCTs, 18,972 participants; low-certainty evidence), resulting in 1
fewer women per 1000 receiving surgical intervention to control
postpartum haemorrhage (from 2 fewer to 1 more) (Analysis 1.8).
Three RCTs contributed to the pooled eEect (Alam 2023; Sentilhes
2018; WOMAN-2 2024). A forest plot of this analysis is available in
Figure 10.
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Figure 10.   Analysis 1.6 Receipt of additional surgical interventions to control postpartum haemorrhage

Study or Subgroup
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Total
Total events:
Test for overall effect: Z = 1.35 (P = 0.18)
Test for subgroup differences: Not applicable
Heterogeneity: Tau² = 0.00; Chi² = 0.01, df = 1 (P = 0.94); I² = 0%
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1.9 Thromboembolic events

The evidence is very uncertain about the eEect of prophylactic
tranexamic acid in addition to standard care on thromboembolic
events compared to placebo (RR 0.25, 95% CI 0.03 to 2.24; P = 0.22,

I2 = not applicable; 3 RCTs, 18,774 participants; very low-certainty

evidence), resulting in 3 fewer women per 10,000 experiencing a
thromboembolic event (from 4 fewer to 5 more) (Analysis 1.9). This
was a rare outcome with 1 event in the TXA group and 4 events in the
placebo group. Three RCTs contributed to the pooled eEect (Alam
2023; Sentilhes 2018; WOMAN-2 2024). A forest plot of this analysis
is available in Figure 11.

 

Figure 11.   Analysis 1.7 Thromboembolic events
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aMeasured at 3 months post partum via telephone interview. One woman in the tranexamic acid group had superficial phlebitis along a peripheral venous line at day 1 post partum. In the placebo group, one woman had superficial phlebitis along a peripheral venous line in the immediate postpartum period, two had thrombosis of the ovarian vein in the immediate postpartum period, and one had deep-vein thrombosis of the leg at day 30 post partum. 
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1.10 Receipt of additional uterotonics

There was high heterogeneity (I2 = 87%; no overlap in 95% CIs) when
we pooled the two trials that had data for this outcome. As the

test for subgroup diEerences was significant (Chi2 = 7.52; df = 1(P

= 0.006); I2 = 86.7%), we present the subgroups separately for this
outcome.

In women with anaemia

In women with anaemia, prophylactic tranexamic acid in addition
to standard care results in little to no diEerence in receipt of
additional uterotonics compared to placebo (RR 1.02, 95% CI 0.94

to 1.10; P = 0.62, I2 = not applicable; 1 RCT, 15,066 participants; high-
certainty evidence), resulting in 3 more women per 1000 receiving
additional uterotonics (from 8 fewer to 24 more) (Analysis 1.10).
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One RCT contributed to the eEect (WOMAN-2 2024). Forest plot
available at Figure 12.
 

Figure 12.   Analysis 1.8 Receipt of additional uterotonics
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In women with no anaemia

In women with no anaemia, prophylactic tranexamic acid in
addition to standard care results in a slight reduction in receipt of
additional uterotonics compared to placebo (RR 0.75, 95% CI 0.61

to 0.92; P = 0.006, I2 = not applicable; 1 RCT, 3891 participants; high-
certainty evidence) resulting in 24 fewer women per 1000 receiving
additional uterotonics (from 38 fewer to 8 fewer) (Analysis 1.10).
One RCT contributed to the eEect (Sentilhes 2018). A forest plot of
this analysis is available in Figure 12.

1.11 Hysterectomy

The evidence is very uncertain about the eEect of prophylactic
tranexamic acid in addition to standard care on hysterectomy

compared to placebo (RR 0.89, 95% CI 0.36 to 2.19; P = 0.80, I2 = not
applicable; 1 RCT, 15,066 participants; very low-certainty evidence),
resulting in 1 fewer women per 10,000 having a hysterectomy (from
9 fewer to 16 more) (Analysis 1.11). This was a rare outcome with
9 events in the TXA group and 10 events in the placebo group. One
RCT contributed to the eEect (WOMAN-2 2024). A forest plot of this
analysis is available in Figure 13.
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Figure 13.   Analysis 1.11 Hysterectomy
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1.12 Maternal satisfaction

Prophylactic tranexamic acid in addition to standard care
likely results in little to no diEerence in maternal satisfaction.
The Sentilhes 2018 trial measured maternal satisfaction (3066
participants) on day two using a Likert-scale questionnaire and
reported that this did not diEer significantly between the two
groups (Analysis 1.12).

1.13 Breastfeeding at discharge

Prophylactic tranexamic acid in addition to standard care results
in little to no diEerence in breastfeeding compared to placebo (RR

1.00, 95% CI 0.99 to 1.01; P = 0.82, I2 = not applicable; 1 RCT, 14,644
participants; high-certainty evidence) resulting in 0 fewer women
per 1000 breastfeeding (from 9 fewer to 13 more) (Analysis 1.1). One
RCT contributed to the eEect (WOMAN-2 2024). A forest plot of this
analysis is available in Figure 14.

 

Figure 14.   Analysis 1.13 Breastfeeding
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1.14 Clinical diagnosis of PPH

There was high heterogeneity (I2 = 88%; no overlap in 95% CIs) when
we pooled the two trials that had data for this outcome. As the

test for subgroup diEerences was significant (Chi2 = 8.53; df = 1 (P

= 0.003); I2 = 88.3%), we present the subgroups separately for this
outcome.

In women with anaemia

Prophylactic tranexamic acid in addition to standard care results
in little to no diEerence in clinical diagnosis of PPH compared to

placebo (RR 1.05, 95% CI 0.94 to 1.19; P = 0.39, I2 = not applicable;
1 RCT, 15,066 participants; high-certainty evidence) resulting in 3
more women per 1000 receiving a clinical diagnosis of PPH (from 4
fewer to 13 more) (Analysis 1.1). One RCT contributed to the eEect
(WOMAN-2 2024). A forest plot of this analysis is available in Figure
15.
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Figure 15.   Analysi 1.14 Clinical diagnosis of postpartum haemorrhage
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In women with no anaemia

Prophylactic tranexamic acid in addition to standard care results
in a slight reduction in the clinical diagnosis of PPH compared to

placebo (RR 0.74, 95% CI 0.61 to 0.91; P = 0.04, I2 = not applicable;
2 RCTs, 3906 participants; high-certainty evidence), resulting in 27
fewer women per 1000 receiving a clinical diagnosis of PPH (from 41
fewer to 9 fewer) (Analysis 1.1). Two RCTs contributed to the pooled
eEect (Alam 2023; Sentilhes 2018). A forest plot of this analysis is
available in Figure 15.

1.15 Mean estimated blood loss

Prophylactic tranexamic acid in addition to standard care makes
little to no diEerence in mean blood loss (mL) compared to placebo

(mean diEerence (MD) -6.42, 95% CI -20.98 to 8.14; P = 0.39, I2 =
61%; 2 RCTs, 18,957 participants; high-certainty evidence; Analysis
1.15). Two RCTs contributed to the pooled eEect (Sentilhes 2018;
WOMAN-2 2024). A forest plot of this analysis is available in Figure
16.

 

Figure 16.   Analysis 1.12 Mean blood loss

Study or Subgroup

Sentilhes 2018a

WOMAN-2 2024

Total

Test for overall effect: Z = 0.86 (P = 0.39)
Test for subgroup differences: Not applicable
Heterogeneity: Tau² = 74.69; Chi² = 2.59, df = 1 (P = 0.11); I² = 61%

TXA
Mean

220.3
309.8

SD

280.4
193.9

Total

1945
7579

9524

Control
Mean

236.9
310.8

SD

291.6
191.5

Total

1946
7487

9433

Weight

34.7%
65.3%

100.0%

Mean Difference
IV, Random, 95% CI

-16.60 [-34.58 , 1.38]
-1.00 [-7.15 , 5.15]

-6.42 [-20.98 , 8.14]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours TXA Favours placebo

Risk of Bias
A

+
+

B

+
+

C

+
+

D

+
+

E

+
+

F

+
+

G

+
+

Footnotes
aBlood collected in a collector bag after delivery for at least 15 minutes and until birth attendant considered bleeding had stopped.

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

 

Tranexamic acid for preventing postpartum haemorrhage a�er vaginal birth (Review)

Copyright © 2025 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.

26



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

1.16 Calculated mean blood loss

No trials measured this outcome.

1.17 Myocardial infarction

Two trials (Sentilhes 2018; WOMAN-2 2024) (18,957 participants)
measured this outcome and reported no events in either group
(Analysis 1.17).

1.18 Stroke

Two trials (Sentilhes 2018; WOMAN-2 2024) (18,957 participants)
measured this outcome and reported no events in either group
(Analysis 1.18).

1.19 Seizures

The evidence is very uncertain about the eEect of tranexamic acid
on seizures compared to placebo (RR 2.97, 95% CI 0.89 to 9.95;

P = 0.08, I2 = 0%; 3 RCTs, 18,774 participants; very low-certainty
evidence). This was a rare outcome with 10 events in the TXA
group and 3 events in the placebo group (Analysis 1.19). Two RCTs
contributed to the pooled eEect (Alam 2023; Sentilhes 2018). A
forest plot of this analysis is available in Figure 17.

 

Figure 17.   Analysis 1.15 Seizures
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aMeasured 3 months postpartum by telephonic interview. One woman in the tranexamic acid group had seizures at day 30 post partum in a context of sleep deprivation and acute alcohol intake. The clinical examination, computed tomographic scan of the head, and electroencephalogram were normal, and she received no additional treatment.
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One small trial reported no seizures in either study arm (Alam
2023). One trial stated that one participant in the tranexamic acid
group reported seizures by day 30 postpartum during telephonic
follow-up in the context of sleep deprivation and acute alcohol
intake (Sentilhes 2018). The clinical examination, CT (computed
tomography) scan of the head, and electroencephalogram were
normal, and she received no additional treatment. The WOMAN-2
2024 trial reported 9 seizures in the TXA group and 3 in the placebo
group.

1.20 Organ failure

All trials (Alam 2023; Sentilhes 2018; WOMAN-2 2024) reported no
organ failure in either group (Analysis 1.20).

1.21 ICU admission

One small trial (Alam 2023) reported no ICU admissions in either
group (Analysis 1.21).

1.22 Nausea

The pooled result yielded heterogeneity of 92%. We did not pool
results because the two studies showed diEerent eEects (test for

subgroup diEerences Chi2 = 13.13; df = 1 (P < 0.001); I2 = 92.4%).

When nausea was measured in the delivery room in Sentilhes 2018,
the eEect of prophylactic tranexamic acid compared to placebo was

RR 2.10 (95% CI 1.5 to 2.94; P < 0.001, I2 = not applicable; 1 RCT, 3891
participants; Analysis 1.22). A forest plot of this analysis is available
in Figure 18.
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Figure 18.   Analysis 1.18 Nausea
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aMeasured in the delivery room.
bAssessed at 24 hours after administration of the trial treatmentor at discharge from hospital, whichever was earlier.
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When nausea was measured within 24 hours or before hospital
discharge in WOMAN-2 2024, the eEect of prophylactic tranexamic
acid compared to placebo was RR 1.00 (95% CI 0.80 to 1.25; P =

0.99, I2 = not applicable; 1 RCT, 15,066 participants; Analysis 1.22).
A forest plot of this analysis is available in Figure 18.

1.23 Vomiting

The pooled result yielded heterogeneity of 88%. We did not pool
results because the two studies showed diEerent eEects (test for

subgroup diEerences Chi2 = 8.55; df = 1 (P = 0.003); I2 = 88.3%).

When vomiting was measured in the delivery room in Sentilhes
2018, the eEect of prophylactic tranexamic acid compared to

placebo was RR 2.21 (95% CI 1.47 to 3.32; P < 0.001, I2 = not
applicable; 1 RCT, 3891 participants; Analysis 1.23). A forest plot of
this analysis is available in Figure 19.
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Figure 19.   Analysis 1.19 Vomiting
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When vomiting was measured within 24 hours or before hospital
discharge in WOMAN-2 2024, the eEect of prophylactic tranexamic
acid compared to placebo was RR 1.00 (95% CI 0.71 to 1.41; P =

0.99, I2 = not applicable; 1 RCT, 15,066 participants; Analysis 1.23).
A forest plot of this analysis is available in Figure 19.

1.24 Headache

No trials measured this outcome.

1.25 Maternal well-being

The Sentilhes 2018 trial measured maternal psychological status
using the Edinburgh Postnatal Depression Scale (EPDS) at two
months and reported that this did not diEer significantly between
the two groups (Analysis 1.25).

1.26 Anaemia

No trials measured this outcome.

1.27 Skin reactions

No trials measured this outcome.

D I S C U S S I O N

Summary of main results

This review is a substantive update to the previous version and
includes the application of a quality assessment checklist, which
led to the exclusion of the studies previously included. This
update includes three randomised controlled trials (RCTs) that
involved a combined total of 18,974 participants who had a vaginal
delivery (Alam 2023; Sentilhes 2018; WOMAN-2 2024). Sentilhes

2018 included women with and without risk factors for postpartum
haemorrhage (29% and 71% of participants, respectively), and
Alam 2023 included women without risk factors. WOMAN-2 2024
included only women with moderate and severe anaemia, which is
a risk factor for postpartum haemorrhage. The risk of bias was low
in all three trials (Alam 2023; Sentilhes 2018; WOMAN-2 2024).

Adding prophylactic tranexamic acid (TXA) to standard care of
women during vaginal birth, compared to placebo and standard
care, results in little to no diEerence in blood loss ≥ 500 mL and likely
results in little to no diEerence in blood loss ≥ 1000 mL.

The evidence is very uncertain about the eEect of prophylactic TXA
on maternal death.

Prophylactic TXA likely results in little to no diEerence in severe
morbidity, results in little to no diEerence in the likelihood
of receiving a blood transfusion, and may result in little to
no diEerence in the likelihood of receiving additional surgical
interventions to control PPH.

The evidence is very uncertain about the eEect of TXA on
thromboembolic events.

TXA in addition to standard care, compared to placebo and
standard care, results in little to no diEerence in the likelihood
of receiving additional uterotonics in women with anaemia, but
results in a slight reduction in the likelihood of receiving additional
uterotonics in women with no anaemia.
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The evidence is very uncertain about the eEect of TXA in addition
to standard care compared to placebo and standard care during
vaginal birth on hysterectomy.

Prophylactic TXA in addition to standard care compared to placebo
and standard care likely results in little to no diEerence in maternal
satisfaction.

Although there were very few serious adverse events reported, the
evidence is insuEicient to draw conclusions about the eEect of
TXA on maternal death (9 events in each group), thromboembolic
events (1 versus 4 events), hysterectomy (9 versus 10 events) and
seizures (10 versus 3 events).

Details of these findings are available in the Summary of findings 1.

Limitations of the evidence included in the review

There are diEerent ways of measuring blood loss a&er vaginal
birth. The largest trial (WOMAN-2 2024)(15,068 participants), which
contributed 63% to the meta-analysis, measured blood loss using
provider-estimated methods. The research team at each hospital
were trained to estimate blood loss from the point of delivery
until 24 hours a&er birth, or until earlier discharge, by monitoring
and documenting the number of blood-soaked pads used by
the women during this time. Pictograms were provided to help
estimation. The other large trial, Sentilhes 2018, which contributed
37% (3891 participants) to the meta-analysis, measured blood
loss objectively using a graduated collector bag (gravimetrical
estimation). A Cochrane review concluded that the evidence is
insuEicient to support the use of one method over another for
blood loss estimation a&er vaginal birth [175].

As part of our assessment of the certainty of evidence, we
made judgements about imprecision based on the range of the
confidence interval of the relative eEect as well as the total
number of participants and events per outcome. We downgraded
for imprecision if there were very few events (less than 30) and if the
confidence interval around the RR was very wide. The threshold for
suggested appreciable benefit for the relative eEect was 0.75 and
the threshold for suggested appreciable harm was 1.25. Where the
confidence interval crossed these thresholds, we downgraded by
one, two, or three levels depending on the width of the confidence
interval. Reasons for imprecision judgements are included in the
footnotes of the Summary of findings 1.

The findings of our review are based mainly on data from two trials
(Sentilhes 2018; WOMAN-2 2024). One trial was conducted in a high-
resource setting (France; Sentilhes 2018), while the largest trial was
conducted in lower-resource settings (Nigeria, Pakistan, Tanzania,
and Zambia; WOMAN-2 2024).

Both trials assessed the eEect of TXA in addition to standard care,
which comprised routine administration of oxytocin a&er delivery.
One trial included both women at low and at high risk for PPH,
although 70% of included participants were at low risk of PPH
(Sentilhes 2018). Study authors conducted a subgroup analysis of
the outcome blood loss ≥ 500 mL and found no diEerence between
groups. Stratified results were not available for other outcomes.
The largest trial included women with moderate or severe anaemia
(WOMAN-2 2024). All trials administered TXA intravenously a&er
vaginal birth. We therefore cannot make inferences about the eEect
of giving TXA earlier, before the woman has given birth. The ongoing
I’M WOMAN 2023 trial is evaluating the eEect of giving intravenous

or intramuscular TXA just before birth in women with at least one
risk factor for postpartum haemorrhage having either a vaginal or
caesarean birth.

Limitations of the review processes

We have updated the outcomes in this review. For example, we
added blood transfusion to secondary outcomes and removed
haemoglobin below 6 g/dL. This is because blood transfusion
is important as an outcome when evaluating an intervention
for preventing haemorrhage. Blood transfusions are used in the
treatment of severe haemorrhages, but they are costly, associated
with significant adverse reactions, and may not be available in
low-resource settings. Blood transfusion is an outcome assessed in
other Cochrane reviews on postpartum haemorrhage [176] and TXA
[23; 177].

A&er applying the Cochrane Pregnancy and Childbirth
trustworthiness criteria, we included three studies in this review
[24]. There are 15 studies in the awaiting classification category
as information required from trial authors has not yet been
received. The review author team decided to strictly apply this
trustworthiness tool due to known concerns about data integrity in
this field of study [12; 7].

There were zero or very few events for some of the
outcomes, namely, maternal mortality, blood transfusion,
surgical interventions to control postpartum haemorrhage,
thromboembolic events, myocardial infarction, stroke, seizures,
organ failure, and ICU admissions. Rare events o&en lead to wide
95% confidence intervals around the relative eEect. The sample
size for these outcomes was large, and thus it is likely that
randomisation has achieved prognostic balance [28]. Where events
are rare and sample sizes are large, it is more reliable to use the
absolute eEect for clinical decision-making [28; 178].

We planned to conduct subgroup analysis according to risk of
postpartum haemorrhage, presence of anaemia, dose of TXA,
and route of administration of TXA. We only conducted subgroup
analysis for risk of postpartum haemorrhage and presence of
anaemia. Sentilhes 2018 reported the subgroup analyses for the
primary outcome (blood loss > 500 mL) according to risk of
postpartum haemorrhage, and we included this in the review for
completeness. We conducted subgroup analyses for the receipt
of additional uterotonics and clinical diagnosis of postpartum
haemorrhage according to anaemia status as this was the most
distinct diEerence between the participants. We also conducted
subgroup analyses on nausea and vomiting according to the time
point where these outcomes were measured.

Agreements and disagreements with other studies or
reviews

We are aware of six other systematic reviews of varying quality
that have been published on this topic since 2020 [179; 180;
181; 182; 183; 184]. The large number of reviews in such a short
period of time is indicative of the importance and relevance of
this clinical question. Most of these reviews found a larger eEect
on the reduction of postpartum haemorrhage when compared
to our findings. However, these reviews did not apply the
trustworthiness tool and thus included the studies excluded or
awaiting classification in our review. The previous version of this
Cochrane review also found a larger eEect in the reduction of
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postpartum haemorrhage. None of the trials included in that
version were included in the current review. Two systematic
reviews reported that the lack of high-quality evidence made it
diEicult to establish conclusions with high certainty [181; 182].

A recent individual patient data (IPD) meta-analysis including
54,404 participants from five trials assessed the eEect of TXA
in women giving vaginal or caesarean birth. The included
trials administered TXA prophylactically and as treatment for
postpartum haemorrhage. Authors found that TXA compared
to placebo reduced life-threatening bleeding (defined as death
or surgery for bleeding within 24 hours of birth) when it was
administered as treatment for postpartum haemorrhage, but
there was little to no diEerence when TXA was administered
prophylactically [185].

The other review undertaken as part of this update, which assessed
prophylactic TXA in caesarean births, found that prophylactic TXA
in addition to standard care results in little to no diEerence in
estimated blood loss ≥ 1000 mL compared to placebo or standard
care alone (high-certainty evidence) [21]. Similarly to this review,
the evidence on severe adverse events was also very uncertain in
the caesarean birth review (very low certainty evidence).

Although the association of TXA with thromboembolic events has
been hypothesised, it has not been proven to date. [16; 186; 187; 23;
188]. This review is in agreement with other publications suggesting
that larger studies are required to assess this outcome and establish
the safety of TXA. The IPD meta-analysis found little to no diEerence
between groups for thromboembolic events [185]. Events were
rare (2/1000 in each group) and mostly occurred in women who
received TXA as treatment. Mild side eEects are more common
in TXA compared to placebo or no intervention [189; 190]. Our
findings are consistent with this, with this review showing increases
in nausea and vomiting with TXA.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Adding prophylactic tranexamic acid (TXA) to standard care during
vaginal birth, compared to placebo or standard care alone, results
in little to no diEerence in blood loss ≥ 500 mL and likely results in
little to no diEerence in blood loss ≥ 1000 mL, and severe morbidity.

Overall, event rates for interventions to control postpartum
haemorrhage were small and balanced across groups, and the use
of TXA in addition to standard care did not show a benefit. TXA may
result in little to no diEerence in additional surgical interventions
to control postpartum haemorrhage and results in little to no
diEerence in receipt of blood transfusion. One trial found that TXA
reduced the use of additional uterotonics, whereas the largest trial
found little to no diEerence in the use of additional uterotonics in
women with anaemia.

There were very few serious adverse events. The evidence is thus
very uncertain about the eEect of TXA on maternal death (9 events
in each group), thromboembolic events (1 versus 4 events) and
hysterectomy (9 versus 10 events).

TXA likely results in little to no diEerence in maternal satisfaction.

These findings are based on two large trials. In the smaller of these,
less than 30% of study participants were at high risk of postpartum

haemorrhage. In the larger trial, all women had moderate to severe
anaemia.

Those making decisions about routine administration of
prophylactic TXA to all women having vaginal births should
consider that current evidence does not show a benefit of TXA for
outcomes related to blood loss and related morbidity, and is very
uncertain in terms of serious adverse events.

Equity-related implications for practice

Although TXA is not a very expensive drug, in resource-constrained
settings any additional intervention used routinely at all vaginal
births will impact expenditure on other services.

Implications for research

Randomised controlled trials (RCTs) on other interventions to
prevent postpartum haemorrhage a&er vaginal birth are needed.
Researchers should ensure that they use sound methods and the
core outcome set for postpartum haemorrhage when conducting
RCTs. There is also a need to assess the most reliable method for
measuring blood loss and diagnosing postpartum haemorrhage.
Future trials should use standardised methods to measure blood
loss.

Equity-related implications for research

Research should be relevant to the needs of those in low-and
middle-income countries where the burden of mortality from
haemorrhage is greatest.
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What's new

 

Date Event Description

15 January 2025 New search has been performed The author team has changed since the last review. N Novikova
is no longer an author, and authors C Rohwer and A Rohwer were
added to the author team.

We have split the original review into two separate reviews:
this one for studies with participants having vaginal births and
another for those having caesarean births. We updated the
methodology, following the Methodological Expectations of
Cochrane Intervention Reviews (MECIR) when conducting the re-
view and PRISMA 2020 when reporting. We changed our eligibili-
ty criteria to include only participants who have vaginal births.

We applied a trustworthiness checklist to all eligible studies to
ensure that the evidence is based only on trustworthy studies.
Studies were ineligible if the trial was not prospectively regis-
tered. As a result, the studies previously included in this review,
were not included in this update.

The search carried out in September 2024 was conducted by
our review author team, as the Cochrane Pregnancy and Child-
birth Group no longer exists and therefore could not assist in the
search.

We did not conduct the subgroup analysis that was planned in
the protocol as it was no longer relevant. This is due to the fact
that the review was split and thus no subgroup analysis between
modes of delivery (vaginal birth and caesarean birth) was re-
quired. Nor did we perform subgroup analysis investigating com-
parisons with or without the use of routine oxytocics, or incon-
sistent use or not stated, as all studies routinely administered
these.

15 January 2025 New citation required and conclusions
have changed

This current update of the review found that prophylactic tranex-
amic acid (TXA) in addition to standard care, compared to place-
bo or standard care alone, results in little to no difference for the
outcomes of postpartum haemorrhage (PPH) or severe PPH in
women during vaginal birth.

The evidence is very uncertain about the effect of TXA on mater-
nal death, and TXA likely results in little to no difference in severe
morbidity.

Prophylactic TXA for vaginal birth results in little to no difference
in the receipt of blood transfusion and may result in little to no
difference in receipt of additional surgical interventions to con-
trol PPH.

The evidence is very uncertain about the effect of TXA on throm-
boembolic events.

In women with anaemia, TXA results in little to no difference in
receipt of additional uterotonics.

The evidence is very uncertain about the effect of TXA on hys-
terectomy and likely results in little to no difference in maternal
satisfaction.
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Date Event Description

These results are in contrast to the previous version of the re-
view (2015), which included both vaginal births and caesarean
sections, and reported that tranexamic acid (TXA) (in addition to
uterotonic medications) decreased postpartum blood loss and
prevented postpartum haemorrhage (PPH) and blood transfu-
sions following vaginal birth and caesarean section in women at
low risk of PPH based on studies of mixed quality. In that version,
the review authors stated there was insufficient evidence to draw
conclusions about serious side effects, but there was an increase
in the incidence of minor side effects with the use of TXA, and
they stated that the effects of TXA on thromboembolic events
and mortality, as well as its use in high-risk women, should be in-
vestigated further.

 

History

Protocol first published: Issue 3, 2009
Review first published: Issue 7, 2010

 

Date Event Description

10 February 2015 New citation required and conclusions
have changed

Ten new trials incorporated. The review now includes a total of
12 trials.

The review's conclusions have changed: the previous review
concluded that TA decreases postpartum blood loss after vagi-
nal birth and CS based on two RCTs of unclear quality which re-
ported only a few outcomes. Following inclusion of ten studies
the new conclusion has changed to "TA (in addition to uteroton-
ic medications) decreases postpartum blood loss and prevents
PPH following vaginal birth and CS in low-risk women. TA is not
associated with severe side effects. The evidence suggests that
TA should be considered as part of routine management for pre-
vention of PPH". We have added information in the methods sec-
tion on how the trials with multiple groups are handled. We have
updated the secondary outcomes (added blood transfusion, re-
moved haemoglobin < 6 G%). We have added a description of
blood loss measurement in methods / outcomes section.

A 'Summary of findings' table has been incorporated for this up-
date.

10 February 2015 New search has been performed Search updated. Methods updated. We identified 20 reports of 19
trials. We have added ten studies: Abdel-Aleem 2013; Goswami
2013; Gungorduk 2011; Gungorduk 2013; Mirghafourvand 2013;
Movafegh 2011; Senturk 2013; Shahid 2013; Xu 2013; Yehia 2014
to the previously included two trials. Two trials are still ongoing
TA TEG; Shirazi 2012. One trial is awaiting classification Bhavana
2013. Sentilhes 2014 is a protocol of ongoing trial, Ahmed 2014
was published in abstract form only and is lacking information
for adequate assessment at this stage. We have excluded four
newly identified trials (Gobbur 2011; Gohel 2007; Sekhavat 2009;
Tarabrin 2012a).

15 February 2011 New search has been performed Search updated. We identified and excluded three new trials
Gobbur 2011; Gohel 2007; Sekhavat 2009
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5

A D D I T I O N A L   T A B L E S

Study ID Trial registra-
tion number

Country Participants Intervention Control Additional inter-
ventions

Outcomes

Alam 2023 NCT03069859 Canada Women giving birth
vaginally or via CB
(elective or urgent),
gestational age ≥ 32
weeks. Women at low
risk of PPH; N = 27 to-
tal (15 VB and 12 CB)

• Tranexamic acid

• 1 g

• IVI

• At time of shoul-
der delivery (VB)
or during sur-
gical site skin
preparation (CB)

Placebo • Standardised
protocol for
oxytocin

• Additional
uterotonics at
the discretion
of the physi-
cian

• PPH defined as blood loss ≥
1000 mL

• Severe PPH

• Blood transfusion within 48
hours

• Emergency hysterectomy

• Other operative intervention

• Admission to ICU

• Safety related secondary
outcomes

Sentilhes
2018

NCT02302456 France Women 18 years or
older, with or without
risk factors for PPH
giving birth vaginally
to a single live foetus,
gestational age ≥ 35
weeks; N = 3891

• Tranexamic acid

• 1 g

• IVI

• During the 2
minutes after
birth after the
routine prophy-
lactic injection
of oxytocin at
delivery of the
anterior shoul-
der

Placebo • Standardised
protocol for
oxytocin

• Identical
guidelines for
standard care
followed in
both groups.

• PPH defined as blood loss ≥
500 ml

• Blood loss ≥ 1000 mL

• Blood loss at 15 minutes

• Blood loss at bag removal

• Provider-assessed PPH

• Adverse events

WOMAN-2
2024

ISRCTN62396133;
NCT03475342;
PACTR201909735842379

Nigeria, Pak-
istan, Tanza-
nia, and Zam-
bia

Women of any age
with moderate or se-
vere anaemia (haemo-
globin < 100 g/L) giv-
ing vaginal birth; N =
15,068

• Tranexamic acid

• 1 g

• IVI

• Immediately
(within 15 min-
utes) after the
umbilical cord is
cut or clamped

Placebo • Standardised
protocol for
oxytocin

• Identical
guidelines for
standard care
followed in
both groups.

• Clinical diagnosis of PPH

• Blood loss ≥ 500 mL

• Blood loss ≥ 1000 mL

• Death or near miss

• Surgical intervention

• Blood transfusion

• Thromboembolic events

• Mean blood loss

• Additional uterotonics

• Breastfeeding

• Adverse events

Table 1.   Overview of included studies and synthesis table 
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4
6

CB: caesarean birth; ICU: intensive care unit; IVI: intravenous injection; N: number of participants; PPH: postpartum haemorrhage; VB: vaginal birth
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