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Abstract 

Objective: To evaluate the efficacy of tranexamic acid for prevention of post-
partum haemorrhage among women undergoing cesarean section who were 
at high risk of postpartum hemorrhage. Materials and Method: This was a 
double blind randomized controlled trial conducted at the Alex Ekwueme 
Federal University Teaching Hospital Abakaliki from January 2016 to De-
cember 2017. One hundred and sixty-eight parturients at high risk of postpar-
tum haemorrhage who underwent caesarean section were randomly assigned 
to receive either tranexamic acid or placebo prior to skin incision. Results: 
The result of the study showed that the need for additional uterotonic was 
higher in women in the placebo arm when compared with women in the tra-
nexamic arm of the study (7.4% versus 33.3%, respectively). The incidence of 
primary post-partum hemorrhage (blood loss > 1000 ml) was significantly lower 
in the tranexamic acid group compared to placebo group (11.9% versus 50%, 
respectively, P-value < 0.0001). Conclusion: Intravenous tranexamic acid given 
prior to skin incision at caesarean section reduced the need for additional 
uterotonics and incidence of primary postpartum among high risk women. 
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1. Introduction 

Postpartum hemorrhage (PPH) is among the leading causes of maternal mor-
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bidity and mortality worldwide [1]. 
It is reported that PPH accounts for nearly 25% of maternal deaths and ap-

proximately 12% survivors after PPH suffers from severe postpartum anemia [2] 
[3]. Although there has been a remarkable improvement in the prevention of 
PPH in recent years, deaths due to PPH remain relatively common in developing 
countries like Nigeria [4] [5]. 

The majority of maternal deaths and complications attributable to postpartum 
haemorrhage could be prevented or minimized with timely access to medica-
tions and emergency care [5]-[18]. The incidence of PPH according to a recent 
study is 1.2% [8]. Although the majority of women who experience postpartum 
haemorrhage complications have no identifiable clinical or historical risk fac-
tors, some high risk factors such as grand multiparity and multiple gestation are 
associated with an increased risk of bleeding after birth [5]-[13]. Up to 75% of 
PPH cases are caused by uterine atony [12]. However, the cases of mortality due 
to obstetric haemorrhage are mainly related to other causes of PPH [15]. Uterine 
atony was found only in 6.4% of cases of maternal death related to obstetric 
haemorrhage [16]. Other conditions such as abruption, placenta praevia, rup-
tured uterus, retained placenta, morbidly adherent placenta, vaginal and cervical 
trauma, inverted uterus, bleeding during and after caesarean section (CS) are the 
cause of the vast majority of maternal deaths [17] [18] [19] [20]. Considerable 
efforts to assure wide-spread access to uterotonics have been successful and the 
majority of women receive prophylactic uterotonics during childbirth [18]. Cur-
rent methods used to prevent PPH include active management of the third stage 
of labour, uterotonics and prostaglandins [20]. Wide use of active management 
of labour is supported by a Cochrane review that showed reduced incidence of 
PPH greater than 1000 mL with this intervention [14]. However, the issue of 
maternal death due to PPH remains unresolved in low-resource settings like Ni-
geria despite widespread use of uterotonics. Attempts to address the problem 
need to go beyond the use of uterotonic drugs.  

Tranexamic acid is an effective agent for the reduction of blood loss, which 
has been widely used in various areas of medicine [6]-[20]. It has been used to 
decrease blood loss for many years in cases of haemorrhage, and is reported to 
reduce intraoperative and postoperative blood loss [18]. 

The recent report of World Maternal Antifibrinolytic (WOMAN) trial showed 
that tranexamic acid reduces death due to bleeding from 1.9% to 1.5% in women 
with postpartum haemorrhage with no adverse effects [12]. Prophylactic use of 
tranexamic acid rather than waiting for a diagnosis of PPH is supported by evi-
dence from the Clinical Randomization of an Anti-fibrinolytic in Significant 
Haemorrhage (CRASH-2) study which found that tranexamic acid was more ef-
fective the earlier it was administered in decreasing death due to bleeding in 
trauma patients [18]. Additionally, tranexamic acid has been shown to reduce 
bleeding during cesarean delivery as well as the need for additional uterotonic 
agents [19]. However, most studies have been performed in women with low risk 
for PPH and have not focused on assessing the effects of tranexamic acid in 
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high-risk women.   
This study aims to compare the effects of tranexamic acid with high dose 

oxytocin infusion in women at high risk of PPH following caesarean section. 

2. Materials and Method 

This double blinded, randomized, controlled trial was conducted at the Alex 
Ekwueme Federal University Teaching Hospital Abakaliki, Southeast, Nigeria, 
from January 2016 to December 2017, after approval of the study by hospital 
ethical committee. Pregnant women who had at least one risk factor for PPH 
and who were to undergo elective or emergency cesarean delivery were eligible 
for inclusion in the study after obtaining informed consent. The risk factors 
considered were hypertensive disorders in pregnancy, augmentation of labour, 
failed induction of labour, chorioamnionitis, placenta praevia, abruptio placen-
tae, polyhydramnious, multiparity (>4), previous postpartum haemorrhage, coex-
isting fibroids, fetal macrosomia, obstructed labour, multiple gestation, and pre-
vious caesarean section. The exclusion criteria for the study were history of car-
diac, renal and liver diseases, bleeding disorders, history of any thrombogenic 
episodes, anticoagulant use and known allergy to tranexamic acid. 

One hundred and sixty-eight women participated in the study (Figure 1). All 
caesarean section were done either by the consultant obstetrician or Senior regi-
strar in Obstetrics and Gynaecology. Randomization was performed using 
computer-generated random numbers. At the beginning of the study, a contain-
er was filled with opaque envelopes, each containing one sheet of paper labelled 
with either a T or a P written on it with their code numbers. Eligible women 
were requested to randomly choose an envelope from the container. The selected 
envelope was opened by the anesthesiologist in charge of the case, who prepared 
the appropriate drug. Patients and obstetricians were masked to group alloca-
tion. According to group assignment, either 1 g (10 mL) tranexamic acid (500  
 

 
Figure 1. The figure shows the flow of patients through the study. 
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mg Cyclocapron per 5ml ampoule; stored in a dry container at 15˚C - 30˚C) di-
luted in 10 mL of 0.9% normal saline (group T) or 20 ml of 0.9% normal saline 
was slowly administered intravenously over a 5-minute period (group P), 10 
minutes before skin incision. As soon as the umbilical cord is clamped after de-
livery, all patients received an infusion of 40 IU oxytocin in 1 litre of normal sa-
line over 3 hours. Additional uterotonic drugs at any time during the surgery (in 
case of increased capillary ooze or unsatisfactory uterine tone towards the end of 
uterine closure) or within the first 24 h after delivery (in case of increased post-
operative vaginal bleeding, defined as a change of more than three fully soaked 
pads in any one hour) was administered. In case of increased bleeding, treatment 
according to the postpartum haemorrhage protocol was instituted. The require-
ment for additional uterotonics was recorded from the time of delivery for 24 h.  

The need for perioperative blood transfusion (after excessive perioperative 
bleeding or postoperative hemoglobin < 8 g/dl), total blood loss during surgery, 
postoperative hemoglobin at 48 h, or any adverse events in the mother were also 
noted. 

Calculated estimated blood loss (in litres) was derived by multiplying the cal-
culated maternal blood volume by the percent of blood lost. 

Calculated maternal blood volume (in litres) is calculated using Nadler for-
mula [21]: 

(0.3669 × H3) + (0.03219 × W) + 0.6041 

where H is height in meters and W is weight in kilograms. 

Percent of blood volume lost = {preoperative Hb – postoperative 
Hb}/preoperative Hb. 

where, Hb is Haemoglobin. 
On discharge, patients who received tranexamic acid were counselled on symp-

toms and signs of a thromboembolic event and were instructed to contact the 
investigators immediately if any occurred. All patients were examined for throm-
boembolic events at the 2- and 6-week follow-up visits. 

Demographic characteristics, risk factor(s) for postpartum haemorrhage, the 
indication(s) for cesarean delivery, and preoperative hematocrit levels within the 
24 h before delivery (in the absence of significant preoperative bleeding) were 
recorded in the data. Data sheets were completed for all assigned women before 
entering the information into a database. 

2.1. Outcome Measures 

Primary outcome measure was the need for additional uterotonics within 24 
hours of delivery while the secondary outcome measures were estimated blood 
loss, excessive blood loss (>1000 ml), and blood transfusion requirement. 

2.2. Sample Size Calculation 

Sample size was calculated using data from Cochrane systematic review that 
showed the risk of post-partum blood loss > 400 mL was 14.44% in women who 
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received TXA, in contrast to 32.38% in women who did not, and EpiInfo version 
7.0, setting the power at 90%, the two-sided confidence level at 95% and 10% pa-
tients drop rate. Calculation according to these values, the number of women 
needed to produce a statistically acceptable figure was 84 in each group. There-
fore, one hundred and sixty-eight women (168) were recruited for the study. 

2.3. Statistical Analysis 

Data were collected, tabulated then statistically analysed using the Statistical 
Package for Social Sciences (SPSS) computer software version 22. Numerical va-
riables were presented as mean ± standard deviation (SD), while categorical va-
riables were presented as number and percentage. Chi-square test (X2) was used 
for comparison between groups as regard categorical variables. Student t-test 
was used for comparison between groups as regard continuous variables. A dif-
ference with a P value < 0.05 was considered statistically significant. 

3. Results 

The two studied groups were matched with no significant difference between the 
study and control groups regarding mean age, body mass index (BMI) and ges-
tational age (Table 1), risk factors for postpartum haemorrhage and indications 
for caesarean section (Table 2 and Table 3). 

There was no statistically significant difference between mean preoperative 
haemoglobin in both arms of the study but the 48 hour postoperative haemoglo-
bin was significantly higher in women given tranexamic acid (10.5 ± 1.6, P-value 
< 0.0001) when compared to placebo group (7.8 ± 1.2) (Table 4).  

Calculated blood loss was significantly lower in the tranexamic acid arm of the 
study (450 ± 125 ml, P-value < 0.0001) when compared those in the placebo arm 
of the study (820 ± 118 ml) (Table 4). 

The incidence of primary post-partum hemorrhage (blood loss > 1000 ml) 
was significantly lower in the tranexamic acid group compared to control group 
(11.9% versus 50%, respectively, P-value < 0.0001) (Table 4). Similarly there the 
need for additional uterotonic was higher in women in the placebo arm when 
compared with women in the tranexamic arm of the study (7.4% versus 33.3%, 
respectively, P-value < 0.0001) (Table 4). The need for blood transfusion was 
significantly lower in the tranexamic acid arm (6%) when compared with place-
bo arm of the study (14.3%) (Table 4).  

4. Discussion 

Postpartum haemorrhage (PPH) is a common and potentially life-threatening 
complication of delivery. Uterotonics after birth are the only intervention that 
has been shown to be effective for PPH prevention. However despite widespread 
use of uterotonics, death from postpartum haemorrhage remains an issue par-
ticularly in developing countries like Nigeria. Further advances in this field are 
important, especially the identification of safe, easy to use and cost-effective re-
gimens.  
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Table 1. Demographic comparison of two groups.  

Variable 
Tranexamic acid group  

(n = 84) 
Placebo group  

(n = 84) 
P-value 

Age (years) 
Parity 

BMI (kg/m2) 
Gestational age (years) 

28.2 ± 5.2 
2.0 ± 1.1 
25 ± 1.4 
38 ± 1.5 

28.6 ± 5.4 
1.8 ± 1.5 
25 ± 1.6 
38 ± 1.3 

0.51 
0.63 
0.22 
0.88 

 
Table 2. Risk factors for postpartum haemorrhage. 

Variables 
Tranexamic acid group 

n = 84 (%) 
Placebo group  

n = 84 (%) 
P-value 

Hypertension in pregnancy 
Induction of labour 

Oxytocin augmentation 
Chorioamnionitis 

Placenta previa 
Abruptio placentae 

Polyhydramnios 
Fibriods coexisting in pregnancy 

Multiparity (≥5) 
Fetal macrosomia 
Obstructed labour 

Previous postpartum haemorrhage 

10 (11.9) 
20 (23.8) 
15 (17.9) 
5 (5.95) 
6 (7.14) 
1 (1.2) 

0 
14 (16.7) 
28 (33.3) 
16 (19.1) 

4 (4.8) 
3 (3.6) 

12 (14.3) 
22 (26.2) 
18 (21.4) 
3 (3.6) 
4 (4.8) 

0 
1 (1.2) 

18 (21.4) 
22 (26.2) 
14 (16.7) 
2 (2.4) 
2 (2.4) 

0.82 
0.86 
0.70 
0.99 
0.74 
0.99 
0.99 
0.55 
0.39 
0.84 
0.98 
0.99 

 
Table 3. Indications for caesarean section. 

Variables 
Tranexamic acid group 

n = 84 (%) 
Placebo group  

n = 84 (%) 
P-value 

Severe preeclampsia 
Fetal distress 

Lack of progress in labour 
Failed vaginal birth after caesarean 

Placenta previa 
Failed induction of labour 

Obstructed labour 
Fetal macrosomia 
Multiple gestation 

20 (23.4) 
6 (7.1) 

28 (33.3) 
4 (4.8) 
6 (7.1) 
5 (5.9) 
4 (4.8) 
9 (10.7) 
2 (2.4) 

24 (28.6) 
5 (5.9) 

27 (32.1) 
3 (3.6) 
5 (5.9) 
5 (5.9) 
3 (3.6) 
8 (9.5) 
4 (4.8) 

0.59 
0.99 
0.92 
0.99 
0.99 
0.74 
1.00 
0.79 
1.00 

 
Table 4. Surgical outcome. 

Variables 
Tranexamic acid group 

n = 84 (%) 
Placebo group  

n = 84 (%) 
P-value 

Preoperative haemoglobin (g/dl) 
Postoperative haemoglobin (g/dl) 

Calculated blood loss (ml) 
Blood loss > 1000 ml 
Required transfusion 

Additional uterotonics 

11.1 ± 2.4 
11 ± 1.6 

450 ± 125 
10 (11.9%) 

5 (6%) 
6 (7.1%) 

12 ± 2.6 
7.8 ± 1.2 

820 ± 118 
42 (50%) 

12 (14.3%) 
28 (33.3%0 

0.42 
<0.0001 
<0.0001 
<0.0001 

0.03 
<0.0001 

 
Studies have been done to ascertain whether tranexamic acid is effective and 

safe for preventing PPH after delivery in comparison to placebo or no treatment 
(with or without uterotonic co-treatment), or to uterotonic agents with variable 
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results. In spite of the various measures to prevent blood loss during and after 
caesarean section, post-partum hemorrhage continues to be the most common 
complication seen in almost 20% of the cases, leading to increased maternal 
morbidity and mortality [12].  

This study showed that the use of tranexamic acid led to reduction in total 
blood loss during caesarean section when compared with placebo (450 ± 125 ml 
versus 820 ± 118 ml, respectively). This is similar to the finding of a study done 
in Turkey which showed that mean estimated blood loss at 48 hours was signifi-
cantly lower among women treated with tranexamic acid than among those in 
the placebo group (499.9 ± 206.4 ml vs. 600.7 ± 215.7 ml, respectively) [18]. Stu-
dies in Egypt and India reported similar findings [19] [20]. 

Similarly this study showed that the incidence of primary postpartum hae-
morrhage (blood loss > 1000 ml) was lower in women that received tranexamic 
acid when compared with placebo. This finding correlates with the findings of 
studies in Turkey, Pakistan and India. 

The use of tranexamic acid prior to skin incision during caesarean section was 
associated with significant reduction on the need for additional uterotonics in 
this study. This was also similar to the findings of studies carried out in Egypt, 
Turkey and India [18] [19] [20]. However in this study more oxytocin was used 
in women who received tranexamic acid when compared with a study done in 
Turkey. This is because this study involved high risk women unlike a study in 
Turkey where low risk women were involved. 

Also in this study fewer women in tranexamic acid arm received blood trans-
fusion when compared with the placebo group (5 versus 12, respectively; P-value 
= 0.03). This result is similar to that studies done in Pakistan, Turkey and India 
[17] [18] [19] but contradict the finding of a study done in Egypt that showed no 
significant difference in blood transfusion among women that received tranex-
amic acid and those that were given placebo [20]. This difference may be due to 
differences in population of women used in this study which are women at high 
risk of postpartum haemorrhage. 

The major strength of this randomised, controlled study is its double blinded 
character. Centralized randomisation and strict data concealment were followed. 
Therefore, the results are at lower risk of bias. However, the study has some li-
mitations. Firstly, the design of this study was not powered to show decreases in 
maternal death or number of invasive procedures, which are the ultimate goals 
of maternity treatment. The second limitation is that the tranexamic acid-related 
risk of thrombosis could not be evaluated in this study. 

5. Conclusion 

In conclusion, this study further confirmed that tranexamic acid can be used 
safely to reduce blood loss during casearean section. Tranexamic acid adminis-
tration before skin incision during caesarean section was associated with signifi-
cant reduction in incidence of primary postpartum haemorrhage and the need 
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for additional uterotonics, improvement of postoperative hemoglobin, and re-
duction on the need for blood transfusion. 
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