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Abstract

Postpartum haemorrhage remains the leading cause of maternal mor-
tality globally. Mortality and severe morbidity due to postpartum hae-
morrhage is highest in lower-resource settings. Tranexamic acid is an

anti-fibrinolytic drug that has been in use in humans for nearly five de-
cades. It is a structural analogue of lysine that binds irreversibly to
plasminogen, thereby inhibiting the binding of plasmin to fibrin. This
in turn inhibits fibrinolysis, thus stabilizing blood clots. Tranexamic
acid has been shown to improve outcomes in trauma-related bleeding.
New research has shown that early use of tranexamic acid (within 3
hours of birth), in addition to standard care, safely reduces deaths
due to bleeding in women with clinically diagnosed postpartum hae-
morrhage, regardless of the mode of birth.

Keywords anti-fibrinolysis; maternal mortality; postpartum haemor-
rhage; tranexamic acid

The global burden of postpartum hemorrhage

Postpartum haemorrhage (PPH) is commonly defined as blood

loss of 500 ml or more within 24 hours after birth, while severe

PPH is defined as blood loss of 1000 ml or more within the same
Alfred O. Osoti MBChB MMed (ObGyn) MPH PhD Senior Lecturer,
Department of Obstetrics and Gynaecology, University of Nairobi,
Nairobi, Kenya. Conflicts of interest: none declared.

Joshua P. Vogel MBBS PhD Principal Research Fellow, Maternal and
Child Health Program, Burnet Institute, Melbourne, Australia.
Conflicts of interest: none declared.

Olufemi T. Oladapo MBChB MPH FWACS (ObGyn) FICS UNDP/UNFPA/
UNICEF/WHO/World Bank Special Programme of Research,
Development and Research Training in Human Reproduction (HRP),
Department of Reproductive Health and Research, World Health
Organization, Geneva, Switzerland. Conflicts of interest: none
declared.

Zahida P. Qureshi MBBS MMed (ObGyn) Associate Professor,
Department of Obstetrics and Gynaecology, University of Nairobi,
Nairobi, Kenya. Conflicts of interest: none declared.

A. Metin G€ulmezoglu MD PhD UNDP/UNFPA/UNICEF/WHO/World
Bank Special Programme of Research, Development and Research
Training in Human Reproduction (HRP), Department of Reproductive
Health and Research, World Health Organization, Geneva,
Switzerland. Conflicts of interest: none declared.

OBSTETRICS, GYNAECOLOGY AND REPRODUCTIVE MEDICINE 29:5 146
time period. Severe PPH affects approximately 2% of all births,

and is the leading cause of maternal mortality globally especially

in low-resource settings, accounting for an estimated 20% of all

maternal deaths. Women who survive PPH (especially if the

bleeding was severe) may suffer adverse health outcomes, such

as organ dysfunction, prolonged hospital stay, need for addi-

tional invasive, life-saving interventions, use of intensive care

unit and long-term disability.

PPH can be prevented through administration of a prophy-

lactic uterotonic after delivery of the baby (such as 10 interna-

tional units (IU) of intravenous (IV) or intramuscular (IM)

oxytocin), uterine fundal massage, delayed cord clamping and,

where trained competent staff are available, controlled cord

traction. Since the most common cause of PPH is uterine atony,

these preventive interventions aim to promote contractility of the

uterus. In 2018, WHO updated its recommendations on utero-

tonics for PPH prevention, highlighting that oxytocin remains the

uterotonic of choice.

Although prophylactic interventions are effective in the ma-

jority of women, some women will still experience PPH, neces-

sitating additional pharmacological treatment. These include

additional uterotonics, such as a further dose or infusion of

oxytocin, 0.5 mg of IM ergometrine or a prostaglandin (including

sublingual misoprostol 800 mg, 0.25 mg of IM carboprost every

15 minutes up to a maximum of 8 doses, or 20 mg of vaginal or

rectal dinoprostone). The latest addition to the pharmacological

armoury in the management of PPH is IV administration of one

gram of tranexamic acid (TXA) within 3 hours of birth.

Pharmacology of tranexamic acid
Composition and pharmacokinetics

Tranexamic acid (TXA) is a trans-stereoisomer of 4-(aminomethyl)

cyclohexane-carboxylic acid, a synthetic derivative and a structural

analogue of the essential amino acid lysine. Although TXA can be

administered orally, only IV administration has been evaluated for

treatment of PPH. TXA is bound exclusively to plasminogen, with

peak plasma concentration achieved immediately and the effect

lasting 7e8hours in serumandup to 17hours in tissues. TXAhas an

elimination half-life of about 2e3 hours, and up to 95% is excreted

unchanged in the urine within 12 hours. Dose adjustments are

recommended for patients with renal impairment.
Pharmacodynamics

TXA is a haemostatic agent that binds irreversibly to the high af-

finity lysine-binding sites on plasminogen. Saturation of the

binding site by TXA results in displacement of plasminogen from

the surface of fibrin. This in turn prevents the formation of

plasmin. As a result, no additional lysis of fibrin by plasmin oc-

curs, and fibrin is therefore preserved and/or stabilized. This

overall inhibition of fibrinolysis ultimately stabilizes clots. TXA

may also exert its effects through inhibition of plasmin and fibri-

nogenolysis, anti-inflammation and improved platelet function.

Role of tranexamic acid in treating postpartum
haemorrhage

Severe PPH may be a cause or a consequence of accelerated clot

resolution due to hyperfibrinolysis. Women with PPH-related

hyperfibronolysis are more likely to benefit from TXA therapy.
� 2019 Elsevier Ltd. All rights reserved.
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Practice points

C Tranexamic acid (TXA) is an anti-fibrinolytic hemostatic agent

which is a synthetic derivative and a structural analogue of the

essential amino acid lysine.

C TXA should be administered at a fixed dose of 1 gram (100 mg/ml)

intravenously (IV) at 1 ml per minute (i.e. administered over 10

minutes). A second dose of 1 gram IV should be administered

after 30 minutes if bleeding continues or restarts within 24 hours

of completing the first dose

C TXA reducesmaternalmortalitydue tobleeding if administeredwithin

3 hours after birth aspart of the standardPPH treatment package and

in accordance with World Health Organization guidelines.
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The largest trial of TXA for PPH treatment to date, the World

Maternal Antifibrinolytic (WOMAN) trial, demonstrated clinical

benefit of therapeutic TXA in addition to standard care among

women with clinically diagnosed PPH. The WOMAN trial was an

individually randomized, double-blind, placebo-controlled trial,

that randomized 20,060 women with a clinical diagnosis of PPH

(regardless of mode of birth) in nearly 200 hospitals in 21 high,

middle and low-income countries, to a regimen of 1-gram IV TXA

or identical placebo. A second dose of 1 gram of IV TXA or

placebo was given if bleeding continued after 30 minutes, or

stopped and restarted within 24 hours of completing the first

dose. The risk of death due to bleeding was 19% lower in women

given TXA (155 [1$5%] of 10,036) compared to placebo (191

[1$9%] of 9,985), risk ratio ([RR] 0$81, 95% CI 0$65e1$00; p ¼
0$045), especially if TXA was administered within 3 hours of

giving birth, (89 [1$2%] in the TXA compared to placebo group

127 [1$7%], RR 0$69, 95% CI 0$52e0$91; p ¼ 0$008).

An individual patient-level data (IPD) meta-analysis of trials

that assessed antifibrinolytics in acute severe bleeding (including

only trials of more than 1,000 patients) showed similar findings.

In this IPD meta-analysis of 40,138 bleeding patients, TXA

increased overall survival by 20% (odds ratio [OR] of overall

survival 1$20, 95% CI 1$08e1$33; p ¼ 0$001). Immediate

treatment improved survival by more than 70% (OR of survival

1$72, 95% CI 1$42e2$10; p < 0$0001), but the survival benefit

decreased by 10% for every 15 minutes of treatment delay until 3

hours, after which there was no benefit.

These findings were consistent with those of a Cochrane

systematic review of anti-fibrinolytic agents (in additional to

standard care) versus standard (or usual) care alone for PPH

treatment which included the WOMAN trial, and a much smaller

trial. The meta-analysis included outcomes of 20,212 women (the

majority coming from the WOMAN trial and the remainder from

a second trial conducted among 152 women with PPH > 800 ml

in eight obstetric units in France). TXA was seen to reduce the

risk of maternal death due to bleeding (RR 0.81, 95% CI 0.65 to

1.00) especially within 3 hours after giving birth.

Updated World Health Organization recommendation on
tranexamic acid for treating postpartum haemorrhage

As a result of the WOMAN trial findings, WHO reviewed the

evidence base and updated its recommendation on the use of

tranexamic acid (TXA) in the treatment of PPH in October 2017.

WHO now recommends administration of intravenous TXA

(within 3 hours of birth) in addition to standard care for women

with clinically diagnosed PPH, following vaginal birth or

caesarean section. The standard care includes fluid replacement,

medical treatment with uterotonics, monitoring of vital signs,

nonsurgical interventions (e.g. bimanual compression, intra-

uterine balloon tamponade, non-pneumatic antishock garment,

aortic compression) and surgical interventions (e.g. brace su-

tures, arterial ligation or hysterectomy). TXA should be used for

the treatment of PPH, regardless of the suspected cause but

avoided in women with a clear contraindication to anti-

fibrinolytics e.g. thromboembolism in pregnancy.

WHO recommends the administration of TXA at a fixed dose

of 1 gram (100 mg/ml) intravenously (IV) at 1 ml per minute (i.e.
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administered over 10 minutes). A second dose of 1 gram IV is

recommended after 30 minutes if bleeding continues or restarts

within 24 hours of completing the first dose. TXA should be

administered as soon as PPH is clinically diagnosed (defined as

more than 500 ml after a vaginal birth, or more than 1000 ml

after caesarean section, or any blood loss sufficient to compro-

mise haemodynamic stability), and in addition to other PPH

prophylactic and treatment measures.

Conclusion

Postpartum haemorrhage contributes to almost a quarter of all

maternal mortality globally. In women with PPH, TXA reduces

maternal mortality due to bleeding if administered within 3 hours

after birth as part of the standard PPH treatment package and in

accordance with WHO guidelines. Further studies are needed to

evaluate the safety and efficacy of alternative routes of admin-

istration and a prophylactic, rather than therapeutic, role of TXA

in prevention of PPH. A

FURTHER READING
Gayet-Ageron Ang�ele, Kayani Aasia, et al. Effect of treatment delay on

the effectiveness and safety of antifibrinolytics in acute severe
haemorrhage: a meta-analysis of individual patient-level data from

40138 bleeding patients. Lancet 2017; 391: 125e32.
Say L, Chou D, Gemmill A, et al. Global causes of maternal death: a

WHO systematic analysis. Lancet Glob Health 2014; 2: e323e33.
https://doi.org/10.1016/S2214-109X(14)70227-X. Epub 2014/05/
05. PubMed PMID: 25103301.

Shakur H, Beaumont D, Pavord S, Gayet-Ageron A, Ker K, Mousa HA.
Antifibrinolytic drugs for treating primary postpartum haemorrhage.
Cochrane Database Syst Rev, 2018; CD012964 https://doi.org/10.
1002/14651858.CD012964.

WHO recommendation on tranexamic acid for the treatment of post-
partum haemorrhage. Geneva: World Health Organization, 2017.
Licence: CC BY-NC-SA 3.0 IGO.

WOMAN trial Collaborators. Effect of early tranexamic acid administration
onmortality, hysterectomy, andothermorbidities inwomenwithpost-
partum haemorrhage (WOMAN): an international, randomised,
double-blind, placebo-controlled trial. Lancet 2017; 389: 2105e16.
� 2019 Elsevier Ltd. All rights reserved.

http://refhub.elsevier.com/S1751-7214(19)30047-8/sref1
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref1
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref1
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref1
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref1
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref1
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref1
https://doi.org/10.1016/S2214-109X(14)70227-X
https://doi.org/10.1002/14651858.CD012964
https://doi.org/10.1002/14651858.CD012964
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref4
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref4
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref4
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref5
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref5
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref5
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref5
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref5
http://refhub.elsevier.com/S1751-7214(19)30047-8/sref5
https://doi.org/10.1016/j.ogrm.2019.02.004

	Tranexamic acid for treatment of postpartum haemorrhage
	The global burden of postpartum hemorrhage
	Pharmacology of tranexamic acid
	Composition and pharmacokinetics
	Pharmacodynamics

	Role of tranexamic acid in treating postpartum haemorrhage
	Updated World Health Organization recommendation on tranexamic acid for treating postpartum haemorrhage
	Conclusion
	Further reading


