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Abstract
Introduction: Coagulopathy may be the result of hyperfibrinolysis and could exac-
erbate bleeding following childbirth. Timely recognition of hyperfibrinolysis during 
the earliest stages of postpartum hemorrhage could identify women at risk of more 
severe blood loss who may benefit from targeted anti- fibrinolytic therapy. Rotational 
thromboelastometry (ROTEM®) is a point- of- care test that could detect hyperfibrinol-
ysis. The aim of this study was to evaluate whether early assessment of hyperfibrinol-
ysis by ROTEM during postpartum hemorrhage could predict progression to severe 
postpartum hemorrhage.
Material and methods: During a prospective cohort study in the Netherlands among 
women with postpartum hemorrhage (total blood loss at least 1000 ml within 24 h 
after childbirth) ROTEM measurements were performed following 800– 1500 ml of 
blood loss. Hyperfibrinolysis was defined as an enzymatic fibrinolysis index (ROTEM 
EXTEM maximum clot lysis [ML] minus the ROTEM APTEM ML) above 15%. Severe 
postpartum hemorrhage was defined as a composite end point of total blood loss 
greater than 2000 ml, transfusion of four or more units of packed cells, and/or need 
for an invasive intervention. The predictive value of hyperfibrinolysis for progres-
sion to severe postpartum hemorrhage was assessed by area under the receiver op-
erating curve (AUC) and positive and negative predictive values. Trial registration: 
ClinicalTrials.gov (NCT02149472).
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1  |  INTRODUC TION

Postpartum hemorrhage (PPH) is the leading cause of maternal 
mortality and responsible for one in five maternal deaths world-
wide.1 Although the maternal mortality ratio due to PPH is low in 
high- income countries, PPH remains a life- threatening condition 
associated with substantial maternal morbidity and psychosocial 
sequelae.2

PPH most commonly has a primary obstetric cause, but can 
be aggravated by hemostatic impairment.3 Presence of coagu-
lopathy in the course of PPH is associated with maternal mor-
bidity and is an important predictor for massive transfusion.3 
Hyperfibrinolysis is a key component of coagulopathy and refers 
to a disproportionately increased breakdown of fibrin clots, as-
sociated with excessive bleeding.4 Research into the maternal 
coagulation profile has illustrated increased fibrinolytic activity 
shortly after birth.5,6 This suggests that hyperfibrinolysis may 
contribute to hemostatic impairment and excessive blood loss 
following childbirth. Clot breakdown can be countered by anti- 
fibrinolytic therapy with tranexamic acid (TXA). Multiple national 
guidelines recommend administration of TXA to all women when 
blood loss exceeds 500 ml after childbirth.7– 9 However, it is not 
yet clear which women would benefit specifically from the ad-
ministration of TXA.

We hypothesized that recognition of hyperfibrinolysis by a point- 
of- care test early during the course of PPH could potentially identify 
women at risk of progression to severe PPH, and— in this manner— may 
help to identify women who will benefit from targeted anti- fibrinolytic 
therapy with TXA. Detecting hyperfibrinolysis has traditionally been 
a clinical challenge, but viscoelastometric testing using dynamic ro-
tational thromboelastometry (ROTEM®; Tem International GmbH, 
Munich, Germany) enables rapid identification of (ongoing) hyperfibri-
nolysis.4,10 ROTEM is a point- of- care test using whole blood providing 

a qualitative assessment of a woman's coagulation status, which can be 
used to diagnose various forms of coagulopathy. The aim of this study 
was to evaluate the predictive value of hyperfibrinolysis for progres-
sion to severe PPH, when determined by a point- of- care test (ROTEM) 
after 800– 1500 ml of blood loss following childbirth.

2  |  MATERIAL AND METHODS

2.1  |  Study aim, design and setting

This study was a secondary analysis of the Towards better prognostic 
and diagnostic strategies for hemostatic changes during Major Obstetric 
Hemorrhage (TeMpOH- 2) study.11,12 The TeMpOH- 2 study was a 
multicenter prospective cohort study in the Netherlands between 
February 2015 and April 2018. Pregnant women were recruited at 
outpatient clinics and maternity wards of three participating hospi-
tals: Leiden University Medical Center (university hospital), Erasmus 
Medical Centre (university hospital), and Isala Clinics Zwolle (non- 
university teaching hospital). Women of at least 18 years old and with 
a gestational age of 24 weeks onwards were included. Women were 
monitored for the occurrence of PPH (in the Netherlands defined 
as a total blood loss of 1000 ml or more within 24 h after childbirth) 
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Results: Of 390 women included, 82 (21%) had severe postpartum hemorrhage. Four 
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developed severe postpartum hemorrhage. The AUC for enzymatic fibrinolysis index 
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loss. The clinical predictive value of viscoelastometric point- of- care testing for hyper-
fibrinolysis for progression to severe postpartum hemorrhage during early postpar-
tum hemorrhage is limited.
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Thromboelastometric evidence of hyperfibrinolysis during 
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and followed until discharge. The Royal College of Obstetricians and 
Gynaecologists in the United Kingdom and the Dutch Society of 
Obstetrics and Gynaecology (NVOG) in the Netherlands recommend 
routine coagulation testing when blood loss exceeds 1000 ml.13,14 
However, in anticipation of PPH, in some women intravenous ac-
cess with simultaneous collection of blood for coagulation screening 
may already have been established before reaching this threshold. 
Therefore, when participants were likely to develop PPH, the clini-
cian in charge was instructed to draw at least one blood sample at 
between 800 and 1500 ml of blood loss for full blood count, stand-
ard coagulation parameters, and a full ROTEM analysis on a ROTEM 
Delta device (Tem International GmbH, Munich, Germany). All meas-
urements on the ROTEM Delta device were immediately conducted 
after blood sampling with a single- use reagent and in conformity 
with the recommendations of the producer of the device. In one 
hospital, ROTEM analyses were performed by clinical midwives and 
well- trained research nurses as the ROTEM device was located in a 
utility room equipped with laboratory supplies at the maternity ward. 
In the two other participating hospitals, the device was positioned 
in the laboratory and laboratory staff carried out ROTEM analyses. 
Test characteristics have been described previously.12 ROTEM re-
sults were intended to be blinded to the clinicians and women were 
treated according to the Dutch national guideline for the manage-
ment of PPH.11,13 When bleeding ceased before reaching the thresh-
old of 1000 ml blood loss, these specific samples were excluded from 
analysis. When multiple blood samples were drawn, the first sample 
above or closest to 1000 ml was selected for analysis, as advised 
by the Dutch and English national PPH management guidelines.13,14 
Participants with a known coagulation disorder or who used antico-
agulants were excluded from the analysis.

2.2  |  Data collection

Maternal and obstetric characteristics were obtained by trained re-
search nurses and collected from medical files available at the mater-
nity ward and operating theater. The following data were collected: 
maternal age, maternal body mass index, ethnicity (Caucasian or 
non- Caucasian), nulliparity or multiparity, multiple pregnancy, gesta-
tional age at time of birth, presence of HELLP (hemolysis elevated 
liver enzymes and low platelets) syndrome or pre- eclampsia, mode of 
birth (spontaneous vaginal birth, instrumental vaginal birth, planned 
cesarean section, secondary cesarean section), cause of PPH (uter-
ine atony, uterine rupture, placental pathology [placenta previa, re-
tained placenta, placental remnants, abnormally invasive placenta, 
and placental abruption], surgical trauma, and laceration of the birth 
canal), total amount of blood loss (measured by weighing gauzes or 
other soaked materials and by use of a collector bag and suction sys-
tem in the operating room), administration of clear fluids and blood 
products (crystalloids, colloids, packed red blood cells, fresh frozen 
plasma, and platelets), administration of uterotonics (oxytocin, sul-
prostone, ergometrine, misoprostol, and carbetocin), administration 
of non- uterotonics (TXA, fibrinogen concentrate, and recombinant 

factor VIIa), and invasive procedures to control bleeding (uterine bal-
loon tamponade, uterine artery ligation, uterine compression sutures, 
uterine artery embolization, and peripartum hysterectomy).

2.3  |  Assessment of hyperfibrinolysis

Different ways of measuring hyperfibrinolysis on the ROTEM de-
vice have been proposed.4,15 However, fibrinolysis is frequently de-
termined by comparing the maximum clot lysis (ML) of the ROTEM 
APTEM ML and EXTEM ML tests.14 Both tests are activated by tis-
sue factor in the presence (APTEM) and absence (EXTEM) of the 
anti- fibrinolytic agent aprotinin.16,17 Hyperfibrinolysis is often de-
fined as EXTEM ML greater than 15%.15 To correct EXTEM ML for 
mechanical clot retraction, the enzymatic fibrinolysis index (EFI) can 
be used. EFI is calculated by subtracting APTEM ML (%) from EXTEM 
ML (%).4,10 Therefore, in this study, hyperfibrinolysis was defined as 
an EFI greater than 15%.14

2.4  |  Main outcome measure

Severe PPH was defined as blood loss exceeding 2000 ml and/or 
need for transfusion of at least four units of packed red blood cells 
and/or need for an invasive procedure to control bleeding (i.e., uter-
ine balloon tamponade, uterine artery ligation, uterine compression 
sutures, uterine artery embolization, and peripartum hysterectomy) 
following childbirth. This definition was based on severe PPH- 
related core outcome sets of two Delphi studies.18,19

2.5  |  Statistical analyses

Statistical analyses were performed in SPSS Statistics 25 and StataSE 
16 software. Categorical data are presented as frequencies with 
percentages, and continuous data are presented as medians with 
interquartile ranges (IQR). Values of p were calculated by independ-
ent sample t test or chi- squared test. The predictive value of hyper-
fibrinolysis detected by an EFI greater than 15% was evaluated by 
calculating the positive and negative predictive value with 95% CI. 
The ability of the EFI to predict progression to severe PPH was stud-
ied by the area under the receiver operating characteristics curve 
(AUC) with 95% CI. To determine the optimal threshold for EFI to 
predict progression towards severe PPH, the maximum Youden's 
index was calculated. The Youden's index displays the performance 
of a diagnostic test and can be used to select the optimum cut- off 
point of a numeric result such as EFI.

2.6  |  Ethical approval

The study was approved by the ethics committee of the Leiden 
University Medical Center (P13.246; February 5, 2014) and by the 
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institutional review board of each participating hospital. Written 
informed consent was obtained from all women included in the 
study. The TeMpOH- 2 study was registered at ClinicalTrials.gov 
(NCT02149472).

3  |  RESULTS

During the 3- year inclusion period, 17 203 women of at least 
18 years old and with a gestational age of 24 weeks onwards 
gave birth in one of the three participating hospitals. Of these 
women, 390 had lost at least 1000 ml of blood following birth 
and had blood samples taken between 800 and 1500 ml of blood 
loss with valid APTEM (ML) and EXTEM (ML) measurements 

(Figure 1). Of all the 390 women included in this study, 82 (21%) 
women experienced severe PPH as defined by our composite pri-
mary outcome.

3.1  |  Baseline characteristics

Characteristics of women are presented in Table 1. Median age was 
32 years (IQR 29– 35 years) and median body mass index was 24 kg/
m2 (IQR 22– 28 kg/m2). The majority (78.2%) had given birth vaginally 
and had a median gestational age of 39 weeks (IQR 38– 40 weeks) at 
time of birth. The commonest causes of PPH were uterine atony and 
retained placental tissue in, respectively, 144 of 390 (36.9%) and 152 
of 390 (39.0%) women.

F I G U R E  1  Flowchart of study enrollment

71 women did not sign the informed consent 
45 women were excluded due to sampling errors 
1 woman did not par�cipate due to a language barrier

206 samples were taken above 1500 mL of blood loss (86 women)
48 samples were only  processed on a ROTEM-sigma device (27 women)
60 samples without valid APTEM or EXTEM measurements (55 women)
25 samples measured in the same bleeding range 800 to 1500 mL 

the sample above and closest to 1000 mL was used (0 woman)

15 631 Women had less than 1000 mL of blood loss

897 women were not asked to par�cipate due to logis�cal 
reasons or had not given consent

390 women (390 samples) gave wri�en informed consent, matched
the inclusion criteria, had total blood loss of at least 1000 mL and 

a sample drawn between 800 and 1500 mL of 
blood loss, with valid APTEM and EXTEM measurements

17 203 women of at least 18 years old and with a gesta�onal age of at least 24 weeks gave birth
in one of the par�cipa�ng hospitals during the inclusion period

1572 women with blood loss of 1000 mL or more

558 women (729 samples) gave wri�en informed consent, 
matched the inclusion criteria, had at least one valid 

sample taken and total blood loss* of at least 1000 mL 
*Samples between 800 and 1000 mL were considered only when total blood loss exceeded 1000 mL

675 women had consented to par�cipate in the study
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3.2  |  ROTEM measurements

The results of the ROTEM APTEM and EXTEM measurements of 
women with severe PPH and non- severe PPH are presented in 
Table 2. Of all 390 women, four (1%) were identified as having 
hyperfibrinolysis (EFI >15%), of whom two (50%) developed se-
vere PPH. No differences were seen between women with and 
without hyperfibrinolysis. Median EXTEM ML was 3% (IQR 1%– 
5%), similar for severe and non- severe PPH. Six women (1.5%) had 
an EXTEM ML greater than 15%, of whom three (50%) experi-
enced severe PPH. Median APTEM ML were 3% (IQR 1%– 5%) and 
3% (IQR 1%– 4%) for women with severe and non- severe PPH, 
respectively. Median EFI was 0% (IQR −1% to 0%) for women 
with severe PPH and 0% (IQR −0.5% to 1%) for women with non- 
severe PPH.

3.3  |  Management of hemorrhage

All 390 women received a uterotonic agent. Thirty- four (8.7%) par-
ticipants received TXA before blood sampling, while 70 (17.9%) 
women eventually received TXA during the course of PPH. Among 
these 70 women, two (2.9%) were found to have had hyperfibrinoly-
sis at the time of blood sampling. Among the 34 women who received 
TXA before sampling, zero (0.0%) women were found to have had 
hyperfibrinolysis.

Colloids and crystalloids were infused in, respectively, 158 
(40.5%) and 339 (86.9%) participants; the median accumulated in-
fused volume of colloids and crystalloids at time of sampling was 
500 ml (IQR 0– 1000 ml). There were 24 women (6.2%) in need of 
an invasive intervention to control bleeding. In total, invasive inter-
ventions were performed in 27 women, including 16 (59%) uterine 

Severe PPH 
(n = 82)

Non- severe 
PPH (n = 308)

Total 
(n = 390) p value

Maternal age (years)a 32 (28– 36) 32 (29– 35) 32 (29– 35) 0.98

Gestational age (weeks)a 39 (38– 40) 40 (38– 41) 39 (38– 40) 0.32

Body mass index (kg/m2)a 25 (22– 29) 24 (22– 28) 24 (22– 28) 0.27

Ethnicity, Caucasian, n (%) 67 (81.7) 270 (87.7) 337 (86.4) 0.16

Multiparity, n (%) 44 (53.7) 152 (49.4) 196 (50.3) 0.49

Multiple pregnancy, n (%) 13 (15.9) 22 (7.1) 35 (9.0) 0.01

Pregnancy- related hypertensive 
disease, n (%)

10 (12.2) 26 (8.4) 36 (9.2) 0.30

Mode of birth, n (%) 0.83

Spontaneous vaginal birth 56 (68.3) 206 (66.9) 262 (67.2)

Instrumental vaginal birth 7 (8.5) 36 (11.7) 43 (11.0)

Planned cesarean section 9 (11) 40 (13.0) 49 (12.6)

Secondary cesarean section 10 (12.2) 26 (8.4) 36 (9.2)

Primary cause of PPH, n (%) 0.02

Uterine atony 30 (36.6) 114 (37.0) 144 (36.9)

Retained placenta or 
placental tissue

37 (45.1) 115 (37.3) 152 (39.0)

Abnormally invasive placenta 5 (6.1) 2 (0.6) 7 (1.8)

Placenta previa 1 (1.2) 5 (1.6) 6 (1.5)

Placental abruption 1 (1.2) 4 (1.3) 5 (1.3)

Laceration of the birth canal 6 (7.3) 32 (10.4) 38 (9.7)

Uterine rupture 0 (0) 4 (1.3) 4 (1.0)

Pre- existent clotting disorder 0 (0) 1 (0.3) 1 (0.3)

Surgical trauma 2 (2.4) 31 (10.1) 33 (8.5)

Total amount of blood loss (ml)a 2500 
(2200– 3000)

1300 
(1200– 1600)

1500 
(1200– 2000)

<0.001

Hemoglobin level (mmol/L)a 5.9 (5.0– 6.9) 6.4 (5.8– 7.0) 6.4 (5.6– 7.0) <0.001

ICU admission because of PPH, 
n (%)

4 (4.9) 0 (0) 4 (1.0) <0.001

Maternal mortality, n (%) 0 (0) 0 (0) 0 (0) – 

Abbreviations: ICU, intensive care unit; PPH, postpartum hemorrhage.
aReported as median (interquartile ranges).

TA B L E  1  Baseline characteristics
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balloon tamponades, five (19%) uterine compression sutures, four 
(15%) uterine artery embolizations, and two (7%) peripartum 
hysterectomies.

3.4  |  Outcomes

Eighty- two (21%) women developed severe PPH, of whom 74 (90%) 
had blood loss over 2000 ml, 16 (20%) were in need of transfusion 
of at least four units of packed red blood cells, and 24 (29%) needed 
an invasive intervention to manage bleeding. Median total blood loss 
was 1500 mL (IQR 1200– 2000 ml). Maternal deaths did not occur in 
this study.

3.5  |  Predictive value

The AUC for the EFI to predict progression to severe PPH was 
0.47 (95% CI 0.40– 0.54) with a maximum Youden's index of 0.02, 
corresponding to an EFI of 3%. The positive and negative predic-
tive values of an EFI greater than 15% for progression to severe 
PPH were 50.0% (95% CI 6.8%– 93.2%) and 79.3% (95% CI 74.9%– 
83.2%), respectively. After exclusion of the 34 women receiving 
TXA before sampling, the AUC for progression to severe PPH was 
0.46 (95% CI 0.38– 0.53), with a maximum Youden's index of 0.03, 
corresponding to an EFI of 19%. The positive and negative pre-
dictive values of hyperfibrinolysis for progression to severe PPH 
were 50% (95% CI 6.76%– 93.2%) and 83% (95% CI 78.6%– 86.7%), 
respectively.

4  |  DISCUSSION

This multicenter prospective cohort study found that hyper-
fibrinolysis was rare during the early stages of PPH when de-
tected by rotational thromboelastometry. Hyperfibrinolysis 
did not discriminate women who developed severe PPH from 
those who did not, when routinely measured between 800 and 
1500 ml of blood loss following childbirth. Therefore, it remains 

questionable whether assessment of hyperfibrinolysis by rota-
tional thromboelastometry has the potential to guide individual-
ized treatment with TXA.

The main strength of this study was the prospective design and 
data collection of APTEM and EXTEM measurements in a large 
cohort of women within a specific range of blood loss during the 
onset of PPH. By using both EXTEM and APTEM measurements, 
the influence of clot retraction on assessment of hyperfibrinoly-
sis has been limited. EXTEM ML reflects the degree of fibrinolysis, 
but can also be affected by mechanical clot retraction.17 Therefore, 
in this study the APTEM test is used to calculate EFI and correct 
EXTEM ML for clot retraction. Considering that the APTEM test 
includes an anti- fibrinolytic agent, APTEM ML illustrates mainly 
clot retraction and exposes how EXTEM would appear without 
hyperfibrinolysis.17

Despite the large number of women in our cohort, it was chal-
lenging to obtain consent and execute trial procedures in women 
with acute, severe blood loss. This may have contributed to fewer 
women with blood loss of 1000 ml or more being enrolled in our 
study than expected. Additionally, fewer women with more severe 
blood loss may have been included, potentially causing underesti-
mation of women with possible hyperfibrinolysis and severe PPH. 
Furthermore, managing clinicians were intended to be blinded for 
APTEM and EXTEM measurements. However, it appeared that clini-
cians from the Erasmus Medical Center Rotterdam may occasionally 
have seen APTEM and EXTEM results. It remains unknown to what 
extent this has affected management of PPH. Also, administration of 
TXA before blood testing in 34 women may have contributed to an 
underestimation of the occurrence of hyperfibrinolysis. As there is 
no reference standard for the assessment of hyperfibrinolysis at this 
time, comparison with our ROTEM measurements is difficult and its 
incidence remains uncertain.15

This was the first study to assess the predictive value of hyper-
fibrinolysis detected on a ROTEM device between 800 and 1500 ml 
blood loss, for progression towards severe PPH. However, there 
have been previous attempts to determine the incidence of hyperfi-
brinolysis following childbirth using a ROTEM point- of- care test.20,21 
A Dutch multicenter trial aimed to establish reference ranges for 
thromboelastometric coagulation parameters in women within 

Severe PPH (n = 82) Non- severe PPH (n = 308) Total (n = 390)

Median 
(IQR) >15% Median (IQR) >15%

Median 
(IQR) >15%

APTEM ML 3% (1– 5) 3% (1– 4) 3% (1– 4)

EXTEM ML 3% (1– 5) 3 (3.7)a 3% (1– 5) 3 (1.0)a 3% (1– 5) 6 (1.5)a

EFIc 0% (−1 to 0) 2 (2.4)b 0% (−0.5 to 1) 2 (0.6)b 0% (−1 to 1) 4 (1.0)b

Abbreviations: EFI =EXTEM (ML) –  APTEM (ML). EFI, enzymatic fibrinolysis index; APTEM (ML), 
ROTEM® test activated by tissue factor in the presence of the anti- fibrinolytic agent aprotinin; 
EXTEM (ML), ROTEM® test activated by tissue factor in the absence of the anti- fibrinolytic agent 
aprotinin.
aNumber of participants with EXTEM ML >15%, reported as number of women with (%).
bNumber of participants with EFI >15%, reported as number of women with (%).
cHyperfibrinolysis is defined as EFI >15%.

TA B L E  2  Hemostatic parameters of 
women with PPH



    |  151TAHITU eT Al.

1 hour following childbirth.20 All women were included with un-
known outcome with regard to development of PPH.20 They found 
that hyperfibrinolysis (defined as only an EXTEM ML greater than 
15%) occurred in 8.6% of women.20 However, none of the women 
with thromboelastometric evidence of hyperfibrinolysis had blood 
loss exceeding 1000 ml, or needed blood transfusion, suggesting 
that hyperfibrinolysis did not lead to increased risk of more severe 
bleeding.20 Another study assessed ROTEM parameters of 167 
Nigerian women suffering from PPH.21 Hyperfibrinolysis (defined as 
only a EXTEM ML greater than 15%) occurred in 23.3% of women.21 
ROTEM tests were performed before women were randomized to 
receive TXA or placebo, meaning that ROTEM measurements were 
not affected by anti- fibrinolytic therapy. The median total blood 
loss was 1200 ml (IQR 1000– 2000 ml), similar to the 1500 ml (IQR 
1200– 2000 ml) blood loss in our cohort. In accordance with our 
findings, this study did not find a correlation between hyperfibri-
nolysis and estimated total blood loss (r = 0.01, p = 0.86), which 
the authors attributed to inaccuracies in measuring blood loss. Also, 
administration of TXA after sampling may have obscured a possible 
relation between hyperfibrinolysis and total blood loss.

Furthermore, it is noteworthy that the incidence of women with 
EXTEM ML greater than 15% following childbirth varies widely in 
the literature.20,21 These different incidences could reflect the het-
erogeneity among studies but may also be the result of inaccurate 
measurements of hyperfibrinolysis by viscoelastometric point of 
care testing. Therefore, further validation of hyperfibrinolysis mea-
surement on ROTEM devices in women suffering from PPH might 
be needed before ROTEM point- of- care testing for assessment of 
hyperfibrinolysis can be established in practice.

It can be debated whether the routine administration of 
TXA when blood loss exceeds 500 ml is appropriate, as it is not 
yet clear which specific women benefit from TXA.8,9 This policy 
was introduced in response to the results of the World Maternal 
Antifibrinolytic Trial (WOMAN- trial) and was implemented in 
the Netherlands after the TeMpOH- 2 study was conducted. The 
WOMAN- trial revealed that administration of TXA during the early 
stages of PPH reduced maternal death due to bleeding from 1.9% 
to 1.5% and reduced the need for laparotomy to control bleed-
ing in low-  and middle- income countries.22 However, as maternal 
deaths rarely occur in high- income countries, it is not yet clear to 
what extent women in high- resource settings may benefit from 
TXA. The efficacy of TXA in reducing blood loss was not studied 
in the WOMAN- trial, and no differences were found regarding 
the occurrence of maternal morbidity, the number of blood prod-
ucts transfused, and the need for uterine artery ligation and em-
bolization.6 Moreover, a nationwide retrospective cohort study 
in the Netherlands found that early administration of TXA had 
no significant effect on blood loss, when compared with no/late 
administration of TXA.23 Also, no significant difference on a com-
posite end point of maternal morbidity and mortality was found 
between early and no/late administration of TXA.23 Hence, the 
clinical relevance of administering TXA in high- income countries is 
questionable. However, considering its good safety profile and the 

low costs of TXA, low- threshold administration of TXA should be 
considered.6,21

5  |  CONCLUSION
Rotational thromboelastometric evidence of hyperfibrinolysis was 
found to be rare when evaluated after 800– 1500 ml of blood loss 
following childbirth. The assessment of hyperfibrinolysis by rota-
tional thromboelastometry during the onset of PPH lacks the abil-
ity to discriminate between women with and without progression 
to severe PPH.
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