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H palgeuTikn aigoppayia TTOPAMEVEI MIO ATTO TIG KUPIEG QITIEG MNTPIKAS

OvnoipoéTnTag TOCO OTIC AVOTTTUOOOMEVEG OCO KOI OTIC OVATTTUYMEVEG
XWPEG, TTPOoKAAwWvVTAG 125.000 BavaToug eTnoiwg €11 cuvoAou 125.000.000

YEVVAOCEWV. TO TTOO0O0TO auTo avTioTolXEi o 1 Bavaro ava 1000 YEVVAOEIS

[3]. ZT1Ig HIA guBuveTal yia 7,5 Bavaroug ava 100.000 yevvioeig [4], evw
oto Hvwpévo BaoiAeio gival n Tpitn ditia PUNTPIKAG OvnNOIMOTNTAG Kl

gubuveTal yia 1 6avarto ava 100.000 yevvioeig [5].

1. Combs, C.A., E.L. Murphy, and R.K. Laros, Jr., Factors associated with postpartum hemorrhage with vaginal
birth. Obstet Gynecol, 1991. 77(1): p. 69-76.

2. Alexander, J., P. Thomas, and J. Sangheraq, Treatments for secondary postpartum haemorrhage. Cochrane
Database Syst Rev, 2002(1): p. CD002867.

3. Thaddeus, S. and D. Maine, Too far to walk: maternal mortality in context. Soc Sci Med, 1994. 38(8): p. 1091-
110.

4. Berg, C.J., et al., Pregnancy-related mortality in the United States, 1987-1990. Obstet Gynecol, 1996. 88(2): p.

161-7.
5. Penney, G. and V. Brace, Near miss audit in obstetrics. Curr Opin Obstet Gynecol, 2007. 19(2): p. 145-50.
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LYNTHPHTIKH ANTIMETQIIZH THX AIMOPPATIA
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UTAKO OKAMOTO 1918-2016



IXTOPIKA XTOIXEIA TXA

ANAKAAYDOHKE TO 1950 AITO THN EPEYNHTIKH OMAAA THX
UTAKO OKAMOTO rTO IMNMANEMNIZTHMIO KEIO TOY TOKYO ME
YKOMO THN ANTIMETQIIXH THX AIMOPPATIAY META TON TOKETO.

H OKAMOTO MEAETHLE APXIKA TO EACA AAAA EXTHN 2YNEXEIA
[MPOXQPHXE XTHN YYNOEXH KAl MEAETH TOY TXA TO OlOIO EIXE
PH ANALTAATIKH APAXH XTHN INQAOAYZXH.



http://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)60286-4/fulltext
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To Tpave§apiko ofu (TXA) eival GLVOETIKO TTAPAYWYO TOL 15017

1ouviou 2018

AapIvo§EOG ALTiv TO OTTOI0 AVAOCTEAAEI TNV HETATPOTIN TOL )
TTAQOHIVOYOVOUL O€ OEPIVIKN TTPWTEAON TAACHivn . H avaoToAn st
avTn oeileral oTnv ovbvdeon Tov TXA oTIC Béoeg 4 Kal 5 TV
LITOSOXEWV ALCIVNG TOL TTAAOHIVOYOVOUL . Mg TOV TPOTTO ALTO

EMITOYXAVETAI N AVACTOAN TOL PHNXAVIOHOL TNG IVOSOALONG.
‘Exel 8 popEg peyaAvTePN avTiivadSoAvTikn §paon amo 1o EACA
i 120 min.

OO0V apopa v
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British national formulary: BNF 69 (69 ed.). British Medical Association.
2015



Fibrinolysis in post-partum haemorrhage (PPH)

Endothelium

Activated platelets

tPa
R PAI-1
Thrombin
PAI-2 from placenta
Adrenaline
Histamine .
Plasminogen - Plasmin <€------------- Antiplasmin
Vasopressin
PPH
Key ‘y
‘ ; ) Fibrin  — FDPs (e.g D-dimer)
tPA: tissue plasminogen activator

PAI: plasminogen activator inhibitor Fibrinogenn ——  » FDPs

FDPs: fibrin degradation products

Higgs et al BJH 2017
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Endothelial cells

~ Plasminogen

Lysine-binding site

Fibrin split products

ISource: Barbara L. Hoffman, John O. Schorge, Karen D. Bradshaw, Lisa M. Halvorson, Joseph I.
ISchaffer, Marlene M. Corton: Williams logy, 3rd Edition: www. dicine.com
opyright © McGraw-Hill Education. All rights reserved.

tPA Plasminogen

\ Tranexamic acid

Plasmin

TPA (TISSUE PLASMINOGEN ACTIVATOR)-evlopo KataAvtng perarpotng MAaopivoyovou oe NMAaoyivn)
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MHXANIZMOZL APAXHY TOY TXA

PLASMINOGEN — PLASMlN <nsm~ CLOT

TRANEXAMIC FIBRIN DEGRADATION
ACID

TO TXA EINAI LYNOETIKO NMAPATQIO TOY AMINO=EOX AYXINH. ANALTEAAEI THN
METATPOTIH TOY NAAXMINOTONQY XE XEPINIKH MPQTEAXH (MAAXMINH). H ANAXTOAH
AYTH EMITYTXANETAI ME THN YYNAEXYH TOY TXA XTIX ©EXEIX 4 KAI'S TON YTTOAOXEQN TH
AYZINHX TOY NMAAIMINOTONOY, ME ATTOTEAEEIMA NA ANALTAAAEIH INQAOAYZH.

British national formulary: BNF 69 (69 ed.). British Medical Association. 2015
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« TRANSAMIN CAPS 250MG
CAP BTXx50 CAPS (BLIST 5x10) (BLIST 5x10)

TRANSAMIN INJ.SOL 500MG/5SML AMP BTX10AMPX5ML IV+iM INJ_SOL100MG/ML

al nh, p—
A o

2 XOPHI'HXHY : AAAEPI'TIA, IETOPIKO GPOMBOEMBOAIKHX
) AKH ITHZEH, ITPOEKAAMYIA-EKAAMVYIA,



https://www.galinos.gr/web/drugs/main/packages/5043
https://www.galinos.gr/web/drugs/main/packages/6306
https://www.galinos.gr/

MpcTn Snuocisvon
xpnong TXA o¢
kKbnon BMJ 1978

Recurrent abruptio placentae
treated with the fibrinolytic
inhibitor tranexamic acid

Abruptio placentae occurs in about 0-5 9 of all deliveries!; the risk is
even higher in women who have had abruptio once or twice before—
17 % and 25 2 respectively.? In such cases the coagulation mechanism
might be activated by mainly thromboplastic substances from the
placenta or by amniotic fluid and the fibrinolytic system by mainly
fibrinolytic activators from the endothelium of uterine vessels entering
the maternal blood stream.

We describe here a patient whose previous pregnancies had been
affected by abruptio placentae and who received a fibrinolytic in-
hibitor, tranexamic acid, during her third pregnancy.

Case report

This woman’s first pregnancy in 1973 resulted in premature delivery with
suspected abruptio placentae. The child did not survive. During the second
pregnancy in 1974 abruptio placentae was diagnosed. At delivery the blood
loss was massive, and the child was stillborn. Fibrinogen concentrations
were barely measurable, and fibrinogen-fibrin degradation products (FDP)
were found in the serum.

In 1976 the patient became pregnant again and was sent to our hospital
in the 26th week of pregnancy. Analysis of the coagulation factors and com-
ponents of the fibrinolytic system before admission had shown nothing
abnormal, but bleeding occurred on the day of admission. Gynaecological
and ultrasonic examination suggested abruptio placentae. Laboratory
analysis (see figure) showed low concentrations of fibrinogen, factor V, and
factor VIII and the presence of FDP. The platelet count and P and P
complex (factors II, VII, and X)® were normal. The ethanol gelation test
gave a negative result. The analysis indicated pathological proteolysis with
activation mainly of the fibrinolytic system. The patient was therefore
treated with the fibrinolytic inhibitor tranexamic acid (Cyklokapron), which
is related to epsilon-aminocaproic acid, in a dose of 1 g intravenously every
fourth hour. The bleeding stopped and her coagulation status became normal.
After three days of intravenous administration tranexamic acid was given by
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algoppayia YHeTa Tov
TOKETO BJOG 1996

British Journal of Obstetrics and Gynaecology
December 1996, Vol. 103, pp. 1250-1251

CASE REPORTS

Tranexamic acid in the management of
postpartum haemorrhage

*Alok K. As Clinical Lecturer, **Phillip Hagen Registrar, ***J. B. Webb Consultant (Obstetrics and Gynaecology)

*University Department of Obstetrics and Gynaecology, Rosie Maternity Hospital, Cambridge;
**Obstetrics and Gynaecology, King's College Hospital, London; ***Lister Hospital, Stevenage

Case report

A 39 year old woman became pregnant by in vitro

trimester ultrasound scan at King’s College Hospital,
London, performed to estimate an increased risk
of Down’s syndrome by nuchal translucency, was
reassuring. An anomaly scan at 19 weeks of gestation
detected no structural abnormality of the fetus, but
the placenta was covering the internal cervical os. All
routine antenatal investigations were normal.

In her first pregnancy she had had a fresh stillbirth
secondary to placental abruption at 39 weeks of ges-
tation. In her second pregnancy a salpingectomy was
performed for a ruptured ectopic pregnancy in the
right tube. She had two first trimester miscarriages in
her third and fifth pregnancies in 1990 and 1991,
respectively. Her only live child was born by an
emergency caesarean section at 35 weeks of gestation
for recurrent antepartum haemorrhage from a central
placenta praevia.

In the current pregnancy the placental position was
found to be unchanged at a repeat ultrasound scan
at 32 weeks of gestation. Pregnancy progressed
uneventfully until 35 weeks when she presented
to the delivery suite with massive vaginal bleeding
estimated to be about 1'5 L. Active resuscitation was
commenced involving a consultant obstetrician, a
haematologist and an anaesthetist. Two intravenous
lines were sited, one in each arm, with a colloid infu-
sion (Gelofusine®, Braun Medical Ltd, Aylesbury,
UK) in one line and a crystalloid (Hartmann’s solu-
tion) in the other. Six units of blood were requested
initially. The cardiotocograph was still normal, and
an immediate lower segment caesarean section was
performed under general anaesthetic. At operation
the placenta was under the lower segment incision.

Correspondence: Mr A, K. As, University Department of Obstetrics

and Gynaecology, Rosie Matemity Hospital, Robinson Way,
Cambridge CB2 2SW, UK.

1250

Rapid attempts were made to negotiate its upper
edge, but it was too high. An attempt to go round the
lower edge was not possible as it was on the posterior
aspect of the lower segment. Therefore the placenta
was transected to deliver her of a live male infant.
Although the placenta was morbidly adherent
(accreta), as much placental tissue as could be was
removed piecemeal, and the uterine cavity swabbed
clean. Bleeding from the lower segment was
observed for 5 min and found to be satisfactory. The
rest of the operation was completed in the usual way.

The estimated blood loss at operation was
1000 mL. She had a transfusion of four units of blood
and 500 pg of ergometrine was administered intra-
venously to help uterine contraction and retraction. A
continuous syntocinon infusion was started (40 units
in 500 mL of normal saline running at the rate o
60 mL/h) and prophylactic antibiotic (1-2 g of co-
amoxyclav 1000/200 intravenously) was adminis-
tered. An indwelling Foley catheter was left in siru
for free drainage. A central venous line was sited to
monitor her fluid replacement and balance, and she
was transferred to the intensive therapy unit for her
post-operative care. The haematological indices, fluid
balance, cardiopulmonary and renal functions were
constantly monitored according to the protocol of the
intensive therapy unit.

She continued bleeding per vaginum at a rate
about 300 mL/h. Despite having four additional units
of blood, 1 L of Hartmann's solution, continuous syn-
tocinon infusion and a repeat intravenous injection o
500 pg of ergometrine, her blood pressure was hover-
ing around 74-85/45-50 mmHg over the first 4 h
post-operatively, and the average hourly urine output
was 20 mL during that period. The upper segment o
the uterus was well contracted, with the bleeding
assumed to be coming from the lower segment. As
the rate of per vaginum blood loss overwhelmed the
rate of replacement, a choice had to be made between
continuation of conservative medical treatment and
surgical options, including hysterectomy. Before

@ RCOG 1996 British Journal of Obstetrics and Gynaecology
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with tranexamic acid in pregnancy and
postpartum.
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Antifibrinolytic therapy with
tranexamic acid in pregnancy
and postpartum

Panagiotis Peitsidis™ & Rezan A Kadir

The Royal Free Hospital, Haemophilia Centre & Thrombosis Unit, Department of Obstetrics and

Gynaecology, London, UK

Objective: The aim of this study is critically to review the available evidence
regarding the use, efficacy and safety of tranexamic acid in the management of
of

hemorrhage during pregnancy and for prevention and treatment
postpartum hemorrhage.

Research design and methods: We performed a systematic search of elec-

tronic literature (PubMed, Embase, CINAHL, Scopus, Cochrane, DARE)

review all studies looking at the use of tranexamic acid during pregnancy

and puerperium. We did a metanalysis on three randomized controlled trials

that evaluated reduction in blood loss in women undergoing cesarean

sections with the use of tranexamic acid.

to

Results: An electronic search yielded 34 articles, the studies dating from

1976 to 2010, five randomized controlled trials, seven observational studies,
twenty-two case reports. Meta-analysis showed that the estimate of

combined effect of tranexamic acid compared with placebo was a difference of

and
the

32.5 ml reduction in blood loss (95% ClI -4.1 -- 69.13; p = 0.08). Tranexamic acid

was also used successfully to prevent and treat bleeding in observation studies

and case reports. Pulmonary embolism was reported in two cases;

however, the possible involvement of tranexamic acid in these thrombotic

episodes could neither be confirmed nor excluded.

Conclusions: The clinical studies suggest that tranexamic acid reduces the

amount of blood loss after delivery during cesarean sections and vaginal

deliveries, and reduces the requirement for blood transfusion. Tranexamic

acid seems to be safe and effective in the prevention and management of
bleeding during pregnancy. Further investigation and larger clinical trials

with better design and methodological quality are required to confirm these

findings.

10.1517/14656566.2011.545818 © 2011 Informa UK, Ltd. ISSN 1465-6566

All rights reserved: reproduction in whole or in part not permitted
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Peitsidis & Kadir

Tranexamic acid placeb
Study (fixed) Event:

Sekhavat (9) 45
2009

Gohel (7) 91
2004

Gohel (8) 50
2007

Total

186 Overall (I-squared = 98.7%, p =
| |

0.000) 60  -45

o0 OR

S Events (95% CI)
-
45
[ S
89
—_—
50
</ >
184 \
| | | | | |

-30 -15 0 15 30
Favours control Favours tranexamic acid

45

60

ES (95% Cl)

9.10 (6.03, 12.17)

31.23(13.19, 49.27)

57.32 (50.44, 64.20)

32.50 (-4.12, 69.13)

Weight

34.30

3173

33.97

100.00

Figure 2. Meta-analysis of randomized controlled trials of tranexamic acid versus placebo during cesarean section
for reduction of postpartum blood loss.
ClI: Confidence interval; ES: Effect size; OR: Odds ratio.

Metanalysis showed a 32.5 ml reduction of blood loss In
patients receiving TXA 1gr IV 10-20 min before CS. However
the studies had poor methodological quality (Randomisation).
Tranexamic acid is safe . Larger studies are required to reach
to safer conclusions.Reduces the need for Transfusions.

Mild adverse effects (Nausea) were observed.

Peitsidis P, Kadir RA. Antifibrinolytic therapy with tranexamic acid in pregnancy and postpartum.

Expert Opin Pharmacother.

2011 Mar;12(4):503-16
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OF WOMAN (WORLD MATERNAL
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Effects of tranexamic acid on death, vascular occlusive events, and blood transfusion in
trauma patients with significant haemorrhage (CRASH-2): a randomised, placebo-
controlled trial

- i *
CRASH-2 trial collaborators Summa ry

Background Tranexamic acid can reduce bleeding in patients undergoing elective surgery. We assessed the effects of early administration
of a short course of tranexamic acid on death, vascular occlusive events, and the receipt of blood transfusion in trauma patients.

Methods This randomised controlled trial was undertaken in 274 hospitals in 40 countries. 20 211 adult trauma patients with, or at risk of, significant bleeding were randomly assigned
within 8 h of injury to either tranexamic acid (loading dose 1 g over 10 min then infusion of 1 g over 8 h) or matching placebo. Randomisation was balanced by centre, with an allocation
sequence based on a block size of eight, generated with a computer random number generator. Both participants and study staff (site investigators and trial coordinating centre staff)
were masked to treatment allocation. The primary outcome was death in hospital within 4 weeks of injury, and was described with the following categories: bleeding, vascular occlusion
(myocardial infarction, stroke and pulmonary embolism), multiorgan failure, head injury, and other. All analyses were by intention to treat. This study is registered as
ISRCTN86750102, Clinicaltrials.gov NCT00375258, and South African Clinical Trial Register DOH-27-0607-1919.

Findings 10 096 patients were allocated to tranexamic acid and 10 115 to placebo, of whom 10 060 and 10 067, respectively, were analysed. All-cause mortality was significantly reduced with
tranexamic acid (1463 [14-5%] tranexamic acid group vs 1613 [16-:0%] placebo group; relative risk 0-91, 95% C| 0-85-0-97; p=0-0035). The risk of death due to bleeding was significantly reduced
(489 [4-9%] vs 574 [5-7%]; relative risk 0-85, 95% C1 0-76-0-96; p=0-0077).

Interpretation Tranexamic acid safely reduced the risk of death in bleeding trauma patients in this study. On the basis of these results, tranexamic acid should be considered for use in
bleeding trauma patients.

Funding UK NIHR H ealth Technology Assessment programme, Pfizer, BUPA Foundation, and J P Moulton Charitable Foundation.

www.thelancet.com Vol 376 July 3,2010
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Figure 2: Mortality by days from randomisation

www.thelancet.com Vol 376 July 3,2010

Days

ZTATIOTIKA ONMaAvTiki Heiwon Tov apldpol twv Bavatwv
oo awpoppayia 489 vs 574 p=0.0077

CRASH-2 trial collaborators, Shakur H, Roberts |, Effects of tranexamic acid on death, vascular
occlusiveevents, and blood transfusion in trauma patients with significant haemorrhage (CRASH-2): a
randomised, placebo-controlled trial. Lancet. 2010 Jul 3;376(9734):23-32.
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TRIALS 2010

Shakur et al. Trials 2010, 11:40
http://www.trialsjoumal.com/content/11/1/40

The WOMAN Trial (World Maternal Antifibrinolytic
Trial): tranexamic acid for the treatment of
postpartum haemorrhage: an international
randomised, double blind placebo controlled trial

Haleema Shakur., Diana Elboume#, Metin Glilmezoglu?, Zarko Alfirevic3, Carine Ronsmans, Elizabeth Allentand
lan Robertst

Abstract

Background: Eachyear, worldwide about 530,000 women die from causes related to pregnancy and childbirth. Of the
deaths 9% are in low and middle income countries. Obstetric haemorrhageis the leading cause of maternal mortality,
most occurring in the postpartum period. Systemic antifibrinolytic agents are widely used in surgery to preventclot
breakdown (fibrinolysis) in order to reduce surgical blood loss. At present there is little reliable evidence from
randomised trials on the effectiveness of tranexamic acid in the treatment of postpartum haemorrhage.

Methods: The Trialaimsto determine the effect of early administration of tranexamic acid on mortality, hysterectomy
and other morbidities (surgical interventions, blood transfusion, risk of non-fatal vascular events)in women with
clinically diagnosed postpartum haemorrhage. The use of health services and safety, especially thromboembolic effect,
on breastfed babies will also be assessed. The trial will be alarge, pragmatic, randomised, double blind, placebo
controlled trial among 15,000 women with aclinical diagnosis of postpartum haemorrhage. All legally adult women
with clinically diagnosed postpartum haemorrhage following vaginal delivery of ababy or caesareansection will
potentially be eligible. The fundamental eligibility criterion is the responsible clinician's ‘uncertainty’ asto whether or
not to use an antifibrinolytic agentin aparticular woman with postpartum haemorrhage. Treatmentwill entail adose
of tranexamic acid (1 gram by intravenous injection) or placebo (sodium chloride 0.9%)will be given assoon as

possible after randomisation. A second dose may be given if after 30 minutes bleeding continues, or if it stopsand
restarts within 24 hours after the firstdose.

The main analyses will be on an ‘'intention to treat' basis, irrespective of whether the allocated treatment was
received or not. Subgroup analyses for the primary outcome will be based on type of delivery; administration or not
of prophylactic uterotonics; and on whether the clinical decision to consider trial entry was based primarily on
estimated blood loss alone or on haemodynamic instability. A study with 15,000 women will have over 90% power to
detect a 25% reduction from 4% to 3% in the primary endpoint of mortality or hysterectomy.

Trial registration: Current Controlled Trials: ISRCTN76912190and Clinicaltrials.gov ID: NCT00872469

Badkground

Each year, worldwide, about 530,000 women die from
causes related to pregnancy and childbirth. Nearly all
(99%) of these deaths are in low and middle income coun-

* Comespondence: haleema.shakur@Ishim.ac.uk

1Clinical Trials Unit, London School of Hygiene &Tropical Medicine, Keppel
Street, London WCIE7HT, UK

Ful list of author information is available at the end of the article

tries[1]. Haemorrhage, which usually occurs in the post-
partum period, is responsible for between one quarter
and one third of obstetric deaths[2]. Postpartum haemor-
rhage (PPH) is commonly defined as blood loss of > 500
mL after vaginal delivery of a baby, or > 1000 mL after
caesarean section. However, these thresholds do not take
into account pre-existing health status, and blood loss of

©2010 Shakur et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons

( ) Bio Med Central Attribution License http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work s properly cited.

Shakur H, Roberts I, Edwards P, Elbourne D, Alfirevic Z, Ronsmans C. The effect of tranexamic acid on the risk of death and hysterectomy in
women with post-partum haemorrhage: statistical analysis plan for the WOMAN trial. Trials.
2016 May 17:17(1):249.
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Anpooisvon
QTIOTEAECUATWV
WOMAN TRIAL
LANCET 2017

Effect of early tranexamic acid administration on mortality,
hysterectomy, and other morbidities in women with
post-partum haemorrhage (WOMAN): an international,
randomised, double-blind, placebo-controlled trial

WOMANTTial Collaborators*

Summary

Background Postpartum haemorthage is the leading cause of maternal death worldwide. Early administration of
tranexamic acid reduces deaths due to bleeding in tranuma patients. We aimed to assess the effects of eardy administration
of tranexamicacid on death, hysterectomy,and otherrelevantoutcomesin women with post-parhumhaemorrhage.

Methods In this randomised, doubleblind, placebo-controlled trial, we recruited women  aged 16 years and older with a
dinical diagnosis of post-partum haemorrhage after a vaginal birth or caesarean section from 193 hospitals in 21 countries.
‘Werandomly assigned women to receive either 1 g intravenous tranexamic acid or matching placebo in addition to usual
care. If bleeding continued after 30 min, or stopped and restarted within 24 h of the first dose, a second dose of 1 g of
tranexamic add or placebo could be given. Patients were assigned by selection of a numbered treatment padk from a box
containing eight mumbered packs that were identical apart from the padk mmmber. Parlx:lpamsmgwus,arﬂﬂme
amﬁsngam“xsmenndﬂlmm%a'@mﬂyﬂmnnimuudlsunmmwﬂlam
endpointof deathfromall-causes --wwlﬂnn42daysd'g1vmghlﬂ1.}kmewr duringthetrial it became apparent
that the dedision to conduct a hysteredomywas often made at th domisation. Although tranexamic acid
could influence therisk of death in these cases, it could not affect the risk of hysterectormy. Wetherefore increased the sample
size from 15 000to 20 c0OWOmMen in order to estimate the effect of tranexamic acid on the risk of death from post-parttm
2008);(linicalTrials.gov,;mumberNCT00872469; and PACTR201007000192283.

Findings Between March, 2010, and April, 2016, 20 060 women were enrolled and randomly assigned to receive
tranexamic acid (n=10 051) ar placebo (=10 009), of whom 10 036 and 9985, respectively, were included in the analysis.
Death due to bleeding was significantly reduced in women given tranexamic add (155 [1:5%)] of 10 036 patients vs 191
[1:9%] of 9985 in the placebo group, risk ratio [RR] 0-81, 95% CI 0-65-1-00; p=0-045), espedially in women given
treatment within 3 h of giving birth (89 [1-2%] in the tranexamic acid group vs 1277 [1-7%] in the placebo group, RR 0-69,
95% CI 0-52—0-91; p=0-008). All other causes of death did not differ significantly by group. Hysterectomy was not
reduced with tranexamic acid (358 [3-6%)] patients in the tranexamic acid group vs 351 [3:5%] in the placebo group, RR
102, 95% CI 0-88—1-07; p=0-84). The composite primary endpoint of death from all causes or hysterectomy was not
reduced with tranexamic acid (534 [5:3%] deaths or hysterectomies in the tranexamic acid group vs 546 [5-5%] in the
placebo group, RR 0-97, 95% CI 0-87-1-:09; p=0+65). Adverse events (including thromboembolic events) did not differ
significantly in the tranexamicacid versus placebo group.

Interpretation Tlmmmaxlrﬁhmsdmﬁdlnmﬂeedmgmmmmﬂlpoﬂ-pmﬁnnhaﬂmﬂmng adverse
effects. Whenused asatreatment for postpartumhaemorrhage, idshouldbe giver as possible after
bleedingonset.

Funding London School of Hygiene & Tropical Medicine, Pfizer, UK Department of Health, Wellcome Trust, and Bill &
Melinda GatesFoundation.

Copyright © The Author(s). Published by Elsevier Lid. This is an Open Access artide under the CC BYANCND 4.0
license.

Introduction

Primary post-partum haemorrhage, usually defined as a
blood loss of more than 500 mL within 24 h of giving
birth, is the leading cause of maternal death worldwide,
responsible for about 100 000 deaths every year.-Most of
the deaths occur soon after giving birth and almost

www.thelancet.com Vol 389 May 27,2017

all (99%) occur in low-income and middle-income
countries.+

Tranexamic acid reduces bleeding by inhibiting the
enzymatic breakdown of fibrinogen and fibrin by
plasmin.sFindings of a systematic review of clinical trials
of tranexamic acid in surgery showed that the drug

@ ®

Lancet?2017;389: 2105-16

Published Online

April 26,2017
http://dx.doi.org/10.1016/
S0140-6736(17)306384

This online publication has
been corrected. The corrected
version first appeared at
thelancet.comon May 5, 2017
SeeEditorial page2081
*Collaborators listed atendof
thereport

Comespondenceto:

Clinical Trials Unit, London
School of Hygiene & Tropical
Medidne, London, UK
thewomantrial@LSHTM.AC.UK
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Tv

20060 patients enrolled and randomly assigned
10051 assigned to receive tranexamic acid 10009 assigned to receive placebo

4 withdrew consent after randomisation 3 withdrew consent after randomisation

10051 baseline data availble 10009 baseline data availble
3 did not fulfil eligibility criteria 9did not fulfil eligibility criteria
1randomly assigned twice 9975 received allocated dose 1
10027 received allocated dose 1 2911 received allocated dose 2
2836 received allocated dose 2

11 no follow-up* 21 no follow-up*
10036 included in analysis 9985 included in analysis

he Lancet 2017 389, 2105-2116DOI: (10.1016/S0140-6736(17)30638-4)
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ATIOTEAELIMATA MEAETHE WOMAN- (WORLD MATERNAL ANTIFIBRINOLYTIC TRIAL) Lﬁﬁﬂms

AITTAN TOXQIOTTOINMEVN PEAETN 2010-2016 pe cupueToXr) 20.060 YLVAIKGY e

QIMOPEAYIA LETA TOV TOKETO ATTO 21 XWEEG AVATITUYHEVES N AVATITVOCOUEVEG O
OLVOAO 193 VOO OKOUEIWV.

MegBobsoAoyia.
MANBvouog : 10.051 yuvaikes eAaPav IV 1 yp. TXA VS 10009 yovaikec Placebo.

AeoTepn 6oon 1 yp oTa mMAQicia ermavevapéng ayoppayiag ota 30 min n oTig 24
axLTNTA Xopnynong 1 mL per min.

ODavaTtwV amo OAEG TIG AITiEG

.2017 May 27; 389(10084): 2105-2116.
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nhVeﬂnﬁVto Luvébpo Y
EAAnvukds Evawpelas v
Epppuopntpwshs latpukns
1547

10uv{ou 2018

Tranexamic acid group Placebogroup  RR(95% Cl) p value o
| (n=10 036) (n=9985) (WM oomotelsents
L et SRS R it A N
Bleeding 155 (1-5%) 191 (19 %) 0.81(0-65-1.00)  0-045
Pulmonary embolism 10 (0-1%) 11(0-1) 0-90(0-38-2-13) 0-82
Organ failure 25 (0-3%) 18 (0-2%) 1-38 (0-75-2-53) 0-29

Sepsis 15 (0-2%) 8 (0-1%) 1.87(079-440) 015

volos, 6flos

Edampsia 2 (0-02%) 8 (0-1%) 0-25 (0-05-1-17) 0-057
Other 20 (0-2%) 20 (0-2%) 0-99 (0-54-1-85) 0-99
Any cause of death 227 (2-3%) 256 (2-6%) 0-88 (0-74-1-05) 016

Data are n (%), unless otherwise indicated. RR=risk ratio.
Table 2: Effect of tranexamic acid on maternal death



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5446563/

AlaKOHAVOEIG TOL
apiBuoL Bavareyv ava
wpa Aoyw Algoppayiag
N AAAQV aiTIdV

AlaKLPAVOEIG TOL APIBUOL
VOTEPEKTOHIV AVA wPA AOY®
aigoppayiag n AAAwv aItieov

Number of deaths

Number of hysterectomies*

[ Deaths due to all other causes
[ Deaths due to bleeding

[ Hysterectomies for other causes
[ Hysterectomies for bleeding

| | | I —
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
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o€ yovaikeg mov éAapav TXA évavti PLA

(Xaipovpyikov) kal MaBoloyikav-Euppayua,Inyn,EupoAn KaramAngia, NeppikZKapSydkn, AvamnvevoTiKn

Svoxépeia KAT.).

Emmiong &&v maparnendnke oTATIOTIKA ONUAVTIKA §lagopd oToV gfIBLO XLV HETAYYIoEWY

HETASL TV 2 OHAS®Y KABMG KAl TV TTAPEVEPYEIDV and v

2105-2116.

bron Tov TXA.
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Tranexamic Placebo groupt Risk ratio
acid group (95% Cl)

Time from delivery (h) :

<1 49/4846 (1:0%)  60/4726 (1:3%) i 0-80(055-1-16)

>1-3 40/2674(1:5%)  67/2682 (2-5%) = ; 0-60 (0-41-0-88)

>3 66/2514 (2-6%)  63/2569 (2:5%) - o 1.07 (0-76-1:51)
p=0-085* |
Type of delivery

Vaginal 110/7083 (1-6%)  135/7108 (1-9%) . 0-82 (0-64-1-05)

Caesarean section 45/2952 (1-5%) 55/2871 (1-9%) = 0-80(0:54-1-18)
p=0.91" :

Primary cause of haemorrhage :

Uterine atony 7716428 (1-2%)  103/6333 (1-6%) . - 0-74 (0-55-0-99)

Other/unknown 78/3608 (22%)  88/3652 (2-4%) i B 0-90 (0-66-1-21)
p=0-36*
All patients 155/10036 (1-5%) 191/9985 (1-9%) ‘ 0-81(0-65-1:00)
Two-sided p=0-045 '

04 06 08 10 12 14 16
4_
Favours tranexamic acid Favours placebo

ZTOTLOTIKA ONUOVTLKA LELWON TWV Oavatwy anod atpoppayia otig nepntwoels evoodAEPLag xopynong TXA<1 h,1-3 h.
H xopriynon TXA > 3 h §gv napouciaoe OTATLOTIKA CNUOVTLKA LELWON BavVATWVY. Woman trial collaborators. Lancet. 2017 May 27; 389(10084):
2105-2116.
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' FROM THE AMERICAN PEOPLE

/"{atemal and Child
Survival Program

Updated WHO Recommendation on Tranexamic
Acid for the Treatment of Postpartum Haemorrhage

Highlights and Key Messages from the World Health Organization’s
2017 Global Recommendation

October 2017 WWW.mcsprogram.org

Indication

WHO 2012TXA

Recommendation

Use of TXA is recommended for the treatment
of PPH if oxytocin and other uterotonics
fail to stop the bleeding or if it is thought
that the bleeding may be partly due to
trauma.

For atonic uterus, use TXA if oxytocin and other
uterotonics fail to stop the bleeding.

IV (slowly): 1g

Repeat after 30 minutes if bleeding continues.

WHO 2017TXA

Recommendation (updated)

Use TXA in all casesof PPH, regardless of

whether the bleeding is due to genital
tract trauma or other causes.

Use TXA within 3 hours and as early as
possible after onset of PPH. Do not initiate
TXA more than 3 hours after birth, unless
being used for bleeding that restarts within 24 hours of
completing the first dose (see dosing).

Fixeddose of 1g in 10 mL (100 mg/mL) IV at 1 mL per

minute (i.e., administered over 10minutes)

Second dose of 1 glV if bleeding continues after30
minutes or if bleeding restarts within 24 hours of
completing the firstdose
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Effect of treatment delay on the effediveness and safety of
antifibrinolytics in acube severe haemonhage: ameta-analysis of
individual patientdevel data from 40 138bleedingpatients

Angéle Gayet-Ageron, David Prieto-Merino, Katharine Ker; Halearma Shakur, Frangois-Xavier Ageron, Ian Roberts, for the Anttifibrinolytic Trials

Colaboratior™*

Summay

Badground Antifibrinolyticsreducedeathfrombleedingin traumaandpost-partumhaemorrhage. Weexaminedthe effectof treatment
delayontheeffectiveness of antifibrinolytics.

Metavaivon 2 RCT WOMAN+CRASH-2 TRIALS

Ertt cuvoAou 40.138 aocBevwv.

Gayet-Ageron A, Prieto-Merino D, Ker K, Shakur H, Ageron FX, Roberts I;
Antifibrinolytic Trials Collaboration. Effect of treatment delay on the
effectiveness and safety of antifibrinolytics in acute severe haemorrhage: a
meta-analysis of individual patient-level data from 40 138 bleeding patients.
Lancet. 2018 Jan 13;391(10116):125-132.

Methods We did an individual patientlevel data meta-analysis of randomised trials done with more than 1000 patients
that assessed antifibrinolytics in acute severe bleeding. Weidentified trials done between Jan 1, 1946, and April 7, 2017,
from MEDLINE, Embase, the Cochrane Central Register of Controlled Trials (CENTRAL), Web of Science, PubMed,
Popline, and the WHO International Clinical Trials Registry Platform. The primary measure of treatment benefit was
absence of death from bleeding. We examined the effect of treatment delay on treatment effectiveness using logistic
regression models. Weinvestigated the effect of measurement error (misdassification) in sensitivity analyses. This study
isregistered with PROSPERO, number42016052155.

Findings We obtained data for 40 138 patients from two randomised trials of tranexamic acid in acute severe bleeding
(traumatic and post-partum haemorrhage). Overall, there were 3558 deaths, of which 1408 (40%) were from bleeding.
Most (884[63%] of 1408) bleeding deaths occunred within 12 h of onset. Deaths from post-partum haemorrhage peaked
2-3h after childbirth. Tranexamic add significantly increased overall survival from bleeding (odds ratio [OR]1-20, 95%
CI 1-08-1:33; p=0-001), with no heterogeneity by site of bleeding (interaction p=0-7243). Treatment delay reduced the
treatment benefit (p<0-0001). Immediate treatment improved survival by more than 70% (OR 1-72, 95% CI 1:42—2:10;
P<0-0001). Thereafter, the survival benefit deareased by 10% for every 15 min of treatment delay until 3 h, after which
there was no benefit. There was no increase in vascular occlust nits with trar icacid, with no heterogeneity by

@ ®

Lancet2018;391: 125-32
Publshed Online
November7,2017
'hitp://dx.doi.org/10.1016/
S0140-6736(17)324558
SeeCommentpage97
*MembersoftheAntifibrinolytic
Trials Collaborationarelisted at
theendoftheArtide
(AGayet-AgeronMD, KKerMSc,
HShalurMSc, F-X Ageron MD,
Prof IRobertsMD) and Facuity
of Epiderniologyand
PopulationHealth
(DPrieto-Merino PhD), London
Schoolof Hygiene&Tropical
of Clinical Epiderniology,
University Hospitalsof Geneva,
Geneva, Switzerland

(A Gayet-Ageron); and

site of bleeding (p=0-5956). Treatmentdelaydidnot modify the effect of tranexamicacid on vascular occlust

Interpretation Death from bleeding occurs soon after onset and even a short delay in treatment reduces the benefit of
understanding of the mechanism of action of tranexamic acid.

Funding UK NIHR Health Technology Assessment programime, Pfizer, BUPA Foundation, and JP Moulton Charitable
Foundation (CRASH-2 trial). London School of Hygiene & Tropical Medicine, Pfizer, UK Department of Health,
‘WellcomeTrust,and Bill & Melinda Gates Foundation (WOMAN trial).

Copyright© The Author(s). PublishedbyElsevierLid. Thisis an Open Access artideunderthe CC BY-NCIND4.0license.
Introdudtion

year worldwide, with the majority occurring in less

Acute severe bleeding is a leading cause of death.
Traumatic extracranial haemorrhage, often the conse
quence of road traffic crashes or violence, is respons ible
for more than two million deaths each year.: Traumatic
and spontaneous intracranial bleeding are common
causes of death and disabilitys Severe surg ical
haemorrhage strongly predicts adverse patient outcomes
and is associated with an increase in the odds of death
by eight times.«Thousands of patients are admitted to
hospital with gastrointestinal bleeding each year in the
UK, with a case fatality of about 10% for upper
gastrointestinal  bleeding and 3% for lower
gastrointestinal bleeding.s¢ Postpartum haem orrhage
accounts for about 100 ooomaternal deaths each

www.thelancet.com Vol 391 Januery 13,2018

developed countries.”

Antifibrinolytic drugs (tranexamic acid, aminocaproic
acid, aprotinin, and aminomethylbenzoic acid) reduce
bleeding by inhibiting the breakdown of fibrin clots.ss
Antifibrinolytics reduce surgical bleeding and the need
for transfusion by about a third, irrespective of the site
of surgery.» Administration of tranexamic acid within 3
h of bleeding onset reduces deaths from bleeding in
patients with trauma and post partum haemorrhage.
We sought to quantify the effect of treatment delay on
the effectiveness of antifibrinolytics in acute severe
bleeding by analysing individual patientlevel data from
randomised placebo controlled trials.

Medicne—NorthemFrench
‘AlpsEmergencyNetwork,
‘AnmneoyGenevoisHospital,
‘Anneoy, France(F-X Ageron)
Correspondenceto:

Prof lanRoberts, Clinical Trials
Unit, London School of
Hygiene & Tropical Medidne,
London WCIEZHT, UK
ianroberts@ishtmacuk

=

Optbvon

MaveAdaveo Luvébpuo
EAdnvus Exatpelas
EpBpuopntpuds latpusns

15017

10uviou 2018

zevodorelo
DOMOteLxEnia
Volos,gdos

Enveh Eaiptio
EpPpuopntpinds
Jagichs

ZTOTLOTIKA CNUAVTLKA HElwon Kot
10% tou mooootou enBiwong ya
kaOe 15 Aenta kabBuotépnong otnv
xoprynon tou TXA iv. Metd to mépag
twv 3 h dev untdpyxel 6perog and thv
xopriynon TXA otnv QVTLHETWTILON TNG
olLpoppayiog.
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-\ Cochrane
yio® Library

Cochrane Database of Systematic Reviews

Antifibrinolytic drugs for treating primary postpartum

haemorrhage (Review)

Shakur H, Beaumont D, Pavord S, Gayet-Ageron A, Ker K, Mousa HA

Shakur H, Beaumont D, Pavord S, Gayet-Ageron A, Ker K, Mousa HA.
Antifibrinolytic drugs for treating primary postpartum haemorrhage.
Cochrane Database of Systematic Reviews 2018, Issue 2. Art. No.: CD012964.
DOI: 10.1002/14651858.CD012964.

www.cochranelibrary.com

WILEY
Antifibrinolytic drugs for treating primary postpartum

haemorrhage (Review)

Copyright © 2018 The Cochrane Collaboration. Published by
lohn Wilev & <onec | +d
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MeravaAvon 3 RCT.
20412 AoBevoyv .
TXA peidvel Tov apiOuo 8avarwy oe OT kai KT .
Agv maparnpesital abénon OpouPocuPOAIKWDYV ETEICOSiV
H xopnynon mp&rmel va yivel 000 To SLVATOV TaXLTEPA EVTOS TPIPOV.
aAAaKTIKES pEBOSOI Xopnynong (Per os) Eival ongavrikol €181Ka o€ KAaTaoTAoEIS OTTOL
o ival avermapkng
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ITHN ANTIMETQIZH THE AIMOPPATIAL META TON TOKETO =

« To TXA umopsi va xpnoigomoindsei o& OAES TIC TTEPITITAOEIS Algoppayiag
HETA TO TOKETO AVEEAPTNTOL AITIAG TTOL TNV TTPOKAAEDE .

« To TXA Oa mpérrel va evTaxTei OTA TPWTOKOAAA CLVTNPNTIKNG OTIWES KAl
XEIPOLPYIKNG AVTIHETOTTIONS TS AIHOPPAYIAC HETA TOV TOKETO .

« To TXA Oa mpérel va gival S1Ia0£0IHo TTAvTa oTnV ai@ovod TOKETOL Kal
oTA TUNHATA OTTOL eUPavilovTal TTEPITITOOEISC ME ETTEIYOLOA AlgopPayia.

Updated WHO recommendation on Tranexamic Acid for the treatment of Postpartum
Haemorrhage 2017.
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Mavenanvio Luvédpo

ZUCTdCCIQ Tng WHO qu Tn Xpl"]O'n TOL ‘l'rqnexqmic EAfnvukis Exaupelas

EpBpuopntpwsis latpusns

acid oTnv avrigeT®OMOon TS aljgyoppayiag HETA Tov —
] 10uviou 2018
TOKETO e

H kaBuoTtépnon otnv évapén Tng Xxpnong Tov TXA HEIVEI CNUHAVTIKA TO OPENOG
TOL KAOWES N KABLOTEPNON 15 AETT. pEIDVEl TO TTOOOOTO emificdoong kata 10%.

To TXA xopnycital oe otaOgpn Soon evog yp. ( 1yp. ce 10 ml IV ) . Xopnyéirtal
apya pe pvOpo 1 mlava Aento ). Eav n aigyoppayia ocvveyilere Kai oTa ETOUEVA
30 Aetrra n 860N emavaAappavere pe Tov idio Tpoto. H emavalappavouévn §6on
MTTOPEI VA EpAPHUOOCTEI ETTIONG YIA AVTIMETAOTION TNG AlJopPAYia HEoa oe 24 wpPES
HETA TRV TTPWTN S00N.

H £v80<p)\£[5|a xopnynon ToL TXA pumopsi va YIV£I oT1a m:plooorspa vypPa £yxoong,
[ oLV Kal OKLTWKIVN . Agv xopnyeital padi ye aipa mevikiAivn Kai

Updated WHO recommendation on Tron%nic Acid for the
treatment of Postpartum Haemorrhage 2017.
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15017
AMAPAITHTA METPA ANTIMETQNIZHE AIMOPPATIAL WHO GUIDELINES — ?

(STANDARD TREATMENT PACKAGE) WHO GUIDELINES

1. XOPHIHXH YTPQN
2. XOPHIHEH MHTPOLYZMAXTIKON (QKYTOKINH,KAPBETOXINH,MEOEPTOTAMINH, MIXOMPOXTOAH)

3.XOPHIHXH TPANEEAMIKOY OZEOX (AMEXA KAI'OXI NEPA TQN TPIQN QPQN)

4 MONITORING ZQTIKQN THMEIQN.

POYPIIKOI XEIPIZMOI (AM®IXEIPH LYMMNIEXH MHTPAL, MAAAZEIX MHTPAX, MITAAONI
MIMIEZH AOPTHL)

AATONIOY, AITEIAKOX




Maveddnvio Zuvédplo
EAAnvwkis Exatpelas
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O®EAH MAPENEPTEIEL

Meion TNG AIoPEAYIAC PETA TOV TOKETO  EAQOCOCOVEC TTOPEVEQYEIES
NaLTIO,EUETOLKEPAAAAYIQ,AAAEQYIT

Méeicoon TOL TTOCOOTOL PETAYYICEWYV ApTnpEiakn BpouPwon

Meiwon TNG XPNoNGS UNTPOCLOTIACTIKWY DAEPBIKN OpouPwon

Meicdon TNG evOOPAERIAC xopnynong NePPIKN QVETTAPKEIQ, OEEIO CWANVAPIAKN

o16NPOoL VEKOWON,.

MEeioN TOL XPOVOL VOO NAEIAG YTTACUOI. (AVAOCTOAN LTTOSOXEWY ALCIVNG
oe¢ ovuvawelg oto KNE)




Oostetrical | Uterne | | Uerotonsopdocn, || Bmancel || Blynch || Beloon || Uerneartey lgator
infervention | massage ||  misoposto || compression || sulures || tamponace ||  orembolzato

sterecony

Hemostatic | Spefc factor replacement Tranekamc Flbnogen Recombinan
infervention i factr defency ) eplacemen Vi
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10uviou 2018
zevoboelo
Domotelxenia
volos, dflos

llllllll

http://www.txacentral.org



http://www.txacentral.org/
http://apps.who.int/iris/bitstream/handle/10665/259374/9789241550154-eng.pdf?sequence=1
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