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Abstract 
Objective: To assess the efficacy of intravenous tranexamic acid and etham-
sylate in reducing blood loss during and after elective lower segment cesarean 
delivery in patients at high risk for postpartum hemorrhage. Methods: A 
double-blind, randomized placebo-controlled study was undertaken of 
women undergoing elective lower-segment cesarean delivery of a full-term 
pregnancy at high risk for postpartum hemorrhage at Ain Sham University 
Maternity Hospital in Cairo, Egypt, between January 2019 and October 2019. 
Patients were randomly assigned (1:1) using computer-generated random 
numbers to receive either 1 g tranexamic acid and 1 gm ethamsylate or 5% 
glucose (placebo) just after delivery of the fetus. Prophylactic oxytocin was 
administered to all women. Preoperative and postoperative complete blood 
count, hematocrit values, and maternal weight were used to calculate the es-
timated blood loss (EBL) during the cesarean, which was the primary out-
come. Results: Analyses included 32 women in each group. Our results 
showed that tranexamic acid and ethamsylate significantly reduced bleeding 
during and after cesarean delivery. The study group’s total blood loss (149.22 
± 54.74 ml) was significantly less than the control group (353.75 ± 115.56 ml) 
(p < 0.001). In our study, postoperative hemoglobin and hematocrit were sig-
nificantly higher in the study group than the control group (p < 0.001); Re-
duction in hemoglobin and hematocrit were significantly less in the study 
group than the control group (p < 0.001). Conclusion: The use of tranexamic 
acid and ethamsylate during cesarean delivery can significantly reduce blood 
loss during and after cesarean delivery. 
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1. Background 

Worldwide 15% of deliveries are done by cesarean [1]. Although cesarean deli-
very is planned to be a lifesaving procedure, diminishing both maternal and fetal 
morbidity and mortality [2], blood loss during cesarean is double that of vaginal 
delivery [3]. Postpartum hemorrhage (PPH) remains the main cause of maternal 
mortality and accounts for about one-fourth of all maternal deaths worldwide. 
Its risk factors include previous PPH, multiple pregnancies, polyhydramnios, 
and macrosomia [4]. Most of these could be avoided through the use of prophy-
lactic uterotonics by timely and appropriate management [5]. Therefore, medi-
cations such as oxytocin, ergometrine, prostaglandin F2α, and misoprostol 
(prostaglandin E1) are commonly used to minimize intraoperative and post-
operative blood loss during cesarean delivery [6] [7]. In addition to this en-
hancement of chemical hemostasis, a complementary biochemical hemostatic 
effect might be expected from the complementary use of prohemostatic drugs as 
tranexamic acid or ethamsylate [8]. 

Tranexamic acid (TXA) is a synthetic derivative of the amino acid lysine that 
exerts its antifibrinolytic action through the reversible block of the lysine bind-
ing sites on plasminogen molecules. Intravenous administration of TXA has 
been routinely used for treating and preventing bleeding with good results [9]. 
During delivery, when the placenta separates from the uterine wall, sequential 
physiologic and hemostatic changes occur and decrease bleeding, including 
strong myometrial contraction, increased platelet activation, and a massive re-
lease of coagulant factors; at the same time, however, fibrinolytic activity in-
creases [10]. While oxytocin administration facilitates the first mechanism, tra-
nexamic acid administration might be able to counter the latter and thus en-
hances the hemostatic process [11]. Prophylactic TXA given before cesarean skin 
incision in women undergoing cesarean delivery, significantly decreases blood 
loss, including postpartum hemorrhage and severe postpartum hemorrhage, in 
addition to the standard prophylactic oxytocin given after delivery of the neo-
nate [12]. So prophylactic TXA administration is effective and safe for postpar-
tum hemorrhage prevention [13]. 

Ethamsylate is a synthetic hemostatic drug indicated in cases of capillary 
bleeding. It exerts a hemostatic effect by acting on the first step of hemostasis by 
improving platelet adhesiveness and restoring capillary resistance. It decreases 
bleeding time and enhances platelet aggregation. It reduces capillary bleeding 
when platelets are adequate. The drug exerts antihyaluronidase action and im-
proves capillary wall stability. It inhibits PGI-2 synthesis and correct abnormal 
platelet function. Side effects include rash, headache, nausea, and fall in blood 
pressure only after intravenous administration [14]. 
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The aim of the present study was to evaluate the efficacy and safety of intra-
venous tranexamic acid and ethamsylate in reducing blood loss during and after 
elective lower segment cesarean delivery in patients at high risk for postpartum 
hemorrhage. 

2. Material and Methods 

This was a prospective double-blind randomized controlled clinical trial study 
conducted at Ain Shams University Maternity Hospital, Cairo, Egypt from Jan-
uary 2019 to October 2019. It is registered under NCT02604719 on clinical-
trials.gov. 64 women at 38 - 40 weeks of gestation at high risk for postpartum 
hemorrhage (having one or more risk factors for PPH e.g. previous history of 
PPH, multiple pregnancy, obesity [BMI > 30], polyhydramnios [AFI > 25 cm], 
macrosomic baby [weight > 4.5 kg]) and planned for elective delivery by lower 
segment caesarean section were eligible for inclusion in the study (the indication 
was repeat cesarean delivery). Exclusion criteria included history of venous 
thrombosis (e.g. DVT) or arterial thrombosis (e.g. myocardial infarction or 
stroke), maternal medical disorders (e.g. cardiac, renal, and hepatic diseases, or 
coagulopathies), abnormal placentation (e.g. placenta previa, morbidly adherent 
placenta or abruptio placenta) or known allergy to tranexamic acid or ethamsylate. 

Sample size justification: Data from a recent Cochrane systematic review 
(Hofemyr, 2011) revealed that the risk of post-partum blood loss > 500 ml was 
12.38% (14/113) in women who received Tranexamic acid, in contrast to 29.72% 
(33/111) in women who did not. Calculation according to these values produced 
a minimal sample size of 32 cases per group. 

Institutional review and ethical board approval were obtained, and all partici-
pants provided informed written consent following a discussion on the nature of 
the study as well as the expected value, outcome, and possible adverse effects. 

On the day of their scheduled surgery, participants were randomly assigned in 
a 1:1 ratio to receive either intravenous tranexamic acid and ethamsylate or 
intravenous glucose (placebo) given just after delivery of the fetus during cesa-
rean delivery. Randomization was performed using computer-generated random 
numbers. Neither the surgeon nor the investigator was aware whether the pa-
tient received tranexamic acid and ethamsylate or placebo (double-blinded tech-
nique). Placebo was the same in size, color, and shape to the original drug. 

A full medical history was obtained from all participants. Obstetric ultrasono-
graphy and laboratory tests were performed, including prothrombin time, com-
plete blood count, and liver and kidney function tests. Maternal body weight and 
vital signs (heart rate, blood pressure) were checked 30 minutes before surgery. 

Patients assigned randomly into one of two groups: group 1 (the case group); 
consisted of 32 patients received 1 gm tranexamic acid (Kapron, Amoun, Egypt) 
and 1 gm ethamsylate (Dicynone, Memphis, Egypt) diluted in 20 ml of 5% glu-
cose given intravenous slowly in the 2 minutes after delivery of the fetus. Group 
2 (the control group), consisted of 32 patients, received a placebo (20 ml of 5% 
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glucose) in the 2 minutes after the delivery of the fetus. Following delivery, pa-
tients in both groups received the routine prophylaxis intravenous 10 IU Oxyto-
cin (Syntocinon, Novartis, Basel, Switzerland). Summation of blood loss by 
suckers, towels, and pads placed under women buttocks then weighting the to-
wels and pads to allow objective measurement of blood loss. Vital data (pulse 
and blood pressure) was monitored postoperatively, complete blood count test 
was performed 24 hours after delivery. 

Each patient in the study was tested for the following endpoints; operative 
blood loss (measured by suckers, towels, and pads placed under women buttocks 
just after delivery and weighting the pads and towels to allow objective mea-
surement of blood loss), the need for blood transfusion, pre- and post-operative 
hemoglobin and hematocrit (peripartum change) and if PPH occurs, measure-
ment of vaginal blood loss objectively. 

Upon discharge, patients who received tranexamic acid were given a brief 
orientation regarding symptoms and signs of a thromboembolic event and were 
instructed to contact the investigators if any occurred. All patients were ex-
amined for thromboembolic signs at the 1- and 4-week follow-up visits. 

Descriptive statistics for measured variables expressed as a range, mean and stan-
dard deviation (for metric data); range, median and inter-quartile range (for discrete 
data); and number and proportions (for categorical data). Data of both groups com-
pared using t-test (for quantitative parametric measures), Mann-Whitney’s U-test 
(for quantitative non-parametric measures) and chi-squared and Fischer’s Exact 
tests (for categorical measures). Pearson’s correlation coefficient (for metric va-
riables) and Spearman’s correlation coefficient (for rank variables) were used to 
estimate the association between variables. P < 0.05 was considered significant. 
Statistical analysis performed using Statistical Package for Social Sciences 
(SPSS®) for Windows® version 16.0. (SPSS Inc. Chicago, IL, USA). 

3. Results 

70 pregnant women were enrolled. Six women were excluded from the study; 3 
women with a history of venous thrombosis, 2 women had medical disorders 
(cardiac and hepatic diseases) and 1 woman had abnormal placentation (mor-
bidly adherent placenta). 64 women were included in the final analysis, divided 
randomly into two groups; 32 women in the study group (tranexamic acid and 
ethamsylate) and 32 women in the control group (placebo). 

There was no significant difference as regard patient characteristics (age, 
weight, BMI, and gestational age) between study and control groups [Table 1]. 

There was a significant difference between two groups as regards postopera-
tive examination (pulse, pads, drains) and need for blood transfusion. The study 
group’s total blood loss: (149.22 ± 54.74 ml) was significantly less than control 
group (353.75 ± 115.56 ml) (p < 0.001) [Table 2; Figure 1]. 

In our study postoperative hemoglobin was significantly higher in the study group 
than the control group (p < 0.001); Reduction in Hemoglobin was significantly  
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Table 1. Comparison between two groups as regards demographic data (age, BMI, and 
gestational age). 

 N Minimum Maximum Mean SD 

Age (years) 64 21.00 32.00 27.44 3.01 

BMI 64 22.20 36.20 27.74 3.70 

 N % 

Gestational age (weeks) 38 27 42.2 

 39 34 53.1 

 40 3 4.7 

 Total 64 100.0 

SD: standard deviation; BMI: body mass index. 
 

Table 2. Comparison between two groups regarding post-operative examination and in-
vestigations. 

 

Group 

t* P value Treatment (N = 32) Placebo (N = 32) 

Mean SD Mean SD 

Hb 10.81 0.81 9.33 0.65 8.06 <0.001 

Ht 32.42 2.43 28.10 1.98 7.79 <0.001 

Pulse 90.25 4.02 94.69 7.58 2.92 0.01 

Pads 149.22 54.74 353.75 115.56 9.05 <0.001 

 N % N % Chi Square test P value 

Drain 
yes 1 3.1% 4 12.5% 

1.95** 0.36 
no 31 96.9% 28 87.5% 

need for blood 
transfusion 

yes 0 .0% 3 9.4% 
3.15** 0.24 

no 32 100.0% 29 90.6% 

*Independent samples t-test; **Fisher exact. 
 

 
Figure 1. Comparison between two groups regarding post-operative blood loss. 
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less in the study group than control group (11 to 10.8 vs 10.7 to 9.3) (p < 0.001) 
[Table 3; Figure 2]. Also, postoperative hematocrit was significantly higher in 
study group than control group (p < 0.001): reduction in hematocrit was signifi-
cantly less in the study group than in control group (33.2 to 32.4 vs 32.2 to 28.1) 
(p < 0.001) [Table 4; Figure 3]. 

 
Table 3. Comparison between two groups regarding change in hemoglobin level (peri-
partum changes). 

Group Hb Mean Std. Error 
95% Confidence Interval 

F# P value 
Lower Bound Upper Bound 

Treatment Pre 11.066 0.133 10.801 11.331 70.66 <0.001 

Post 10.806 0.130 10.546 11.066   

Placebo Pre 10.772 0.133 10.507 11.037   

 Post 9.325 0.130 9.065 9.585   

#Repeated measures ANOVA test (Time * group); Hb: hemoglobin. 
 

 

Figure 2. Comparison between two groups regarding change in Hb level (peripartum 
changes). 

 
Table 4. Comparison between two groups regarding change in hematocrit level (peripar-
tum changes). 

Group Ht Mean Std. Error 
95% Confidence Interval 

F# P value 
Lower Bound Upper Bound 

Treatment Pre 33.197 0.387 32.423 33.970 57.95 <0.001 

Post 32.419 0.392 31.635 33.203   

Placebo Pre 32.222 0.387 31.448 32.995   

Post 28.100 0.392 27.316 28.884   

#Repeated measures ANOVA test (Time * group); Ht: hematocrit. 
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Figure 3. Comparison between two groups regarding change in Ht level (peripartum 
changes). 

4. Discussion 

The present study has demonstrated that intraoperative intravenous administra-
tion of tranexamic acid together with ethamsylate given just after delivery of the 
fetus is an effective method for reduction of blood loss during elective low-
er-segment cesarean delivery. Furthermore, tranexamic acid and ethamsylate 
reduce the need for ecbolic drugs during the postoperative period and reduces 
the postpartum blood loss in patients with high risk for postpartum hemorrhage. 
No adverse effects were reported. 

Several previous studies have used tranexamic acid for the control of bleeding 
associated with cesarean delivery. In the study of Jianjun et al., the study group 
consisted of 88 women received tranexamic acid, whereas the control group 86 
women had not received. Tranexamic acid significantly reduced the quantity of 
blood from the end of cesarean section to 2 hours postpartum: (46.6 ± 42.7 ml) 
in the study group versus (84.7 ± 80.2 ml) in the control group (p < 0.01), It also 
significantly reduced the quantity of total blood from placental delivery to 2 
hours postpartum: (379.2 ± 160.1 ml) in the study group versus (441.7 ± 189.5 
ml) in the control group (p = 0.02). Mild, transient side effects occurred more 
often in the tranexamic acid group than in the control group [15]. In the study 
of Leila Sekhavat et al., the study group consisted of 45 women who received 
tranexamic acid, whereas the control group 45 women who did not receive. 
Tranexamic acid significantly reduced the quantity of blood from the end of ce-
sarean section to 2 hours postpartum: (28.02 ± 5.53 ml) in the study group ver-
sus (37.12 ± 8.97 ml) in the control group (p = 0.001). Hemoglobin 24 hours af-
ter cesarean section was significantly greater in the tranexamic group than the 
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control group (12.57 + 1.33 in the tranexamic group and 11.74 + 1.14 in the 
control group (p = 0.002). Tranexamic acid was not associated with any side ef-
fects or complications [16]. 

In 2011, the CRASH-2 trial [17] showed that early administration of tranex-
amic acid significantly decreases mortality in trauma patients with hemorrhage. 
As a result of this trial, the drug was included in the WHO Model List of Essen-
tial Medicines [18]. In obstetric and gynecologic practice, tranexamic acid is 
most commonly used in the management of pregnancy-associated bleeding 
(threatened abortion and placenta previa) and idiopathic menorrhagia [9]. Ran-
domized controlled studies have shown that tranexamic acid reduces blood loss 
during and after cesarean [19] [20], indicating that its use effectively prevents 
and treats bleeding. Nevertheless, these studies are limited and have small sam-
ple sizes compared with those assessing efficacy of tranexamic acid in blood loss 
reduction during other surgical interventions, also most of these studies were 
done on low risk patients for postpartum hemorrhage, in contrast to our study 
which was done on patients with high risk for postpartum hemorrhage. 

However, the place of tranexamic acid is still discussed, the results of the 
WOMAN (World Maternal Antifibrinolytic) trial recently published in the Lan-
cet journal, contribute to strengthening the place of tranexamic acid in postpar-
tum hemorrhage. The WOMAN trial aimed to assess the impact of early admin-
istration of tranexamic acid on death and hysterectomy in women experiencing 
postpartum hemorrhage. Between 2010 and 2016, 20,060 women with a clinical 
diagnosis of postpartum hemorrhage in 21 low and middle-income countries 
were included in this randomized double-blind placebo-controlled trial to intra-
venously receive either 1 g tranexamic acid (n = 10,051) or placebo (n = 10,009) 
in addition to standard care. A second dose of 1 g of tranexamic acid or placebo 
could be given if bleeding continued or restarted. Regarding the results, the 
WOMAN trial found that tranexamic acid decreased death due to bleeding [155 
(1.5%) vs 191 (1.9%)], especially in women given treatment within 3 hours of 
giving birth [89 (1.2%) vs 127 (1.7%), RR 0.69; 95% CI 0.52 - 0.91; p = 0.008]. 
Laparotomy for bleeding was also reduced [82 (0.8%) vs 127 (1.3%), RR 0.64; 
95% CI 0.49 - 0.85; p = 0.002] after caesarean section and vaginal delivery. The 
authors concluded: “tranexamic acid reduces death due to bleeding in women 
with postpartum hemorrhage with no adverse effects” [21]. ACOG also has re-
cently updated its practice bulletin on postpartum hemorrhage, based on the re-
sults of The WOMAN trial. The researchers concluded that “Tranexamic acid 
reduces death due to bleeding in women with post-partum hemorrhage with no 
adverse effects. When used as a treatment for postpartum hemorrhage, tranex-
amic acid should be given as soon as possible after bleeding onset.” 

In 2012, WHO recommended use of tranexamic acid 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 [22]. WHO has recently updated their 
guidelines for use of tranexamic acid for treatment of postpartum hemorrhage: 
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tranexamic acid should now be included in the treatment regimen for postpar-
tum hemorrhage along with other drugs, irrespective of the cause of hemorrhage 
[23]. 

No previous clinical trials investigated the role of ethamsylate in either proph-
ylaxis or treatment of postpartum hemorrhage. Our study was the first to use 
ethamsylate in obstetric practice giving it a pilot nature. A small number of pa-
tients are a point of weakness in our study. 

5. Conclusion 

Our results demonstrated that tranexamic acid and ethamsylate can be used 
safely to reduce bleeding during and after CS, and its use was not associated with 
any maternal and neonatal side effects. Tranexamic acid and ethamsylate appear 
to be a safe and effective option in the treatment of obstetric hemorrhage. In ad-
dition, the limited available evidence supports the need for a well-designed ade-
quately powered clinical trial to test their benefit as a prophylactic agent. 
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