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Abstract
Objectives  To determine the efficacy of tranexamic acid in decreasing blood loss in elective/emergency LSCS.
Materials and Methods  A prospective randomised case control study was done in 200 pregnant women undergoing elective/
emergency LSCS in the Department of Obstetrics and Gynaecology, at a tertiary care teaching hospital in Mysuru, from 
December 2018 to September 2019. Women in the age group of 18–35 years were included in the study. Those with anaemia 
(Hb < 10 gm%), hypertension in pregnancy, bleeding diathesis, GDM on insulin, polyhydramnios, oligohydramnios, cardiac 
and chronic liver disorders were excluded from the study. Two hundred women undergoing emergency/elective LSCS were 
divided into case (group 1) or control (group 2) groups using a computer-generated random number table. Tranexamic acid 
(10 mg/Kg) was given in 100 ml Normal Saline 10 mins prior to skin incision to women in the first group, along with routine 
care (10 Units of Oxytocin IM soon after extraction of the baby). Routine care, as per institutional protocol, was followed in 
the second group. The primary outcome was to estimate the intraoperative blood loss. Blood loss was measured by weighing 
pads, mops, drapes before and after surgery and blood in the suction container after surgery. Two separate suction catheters 
and containers were used, in order to minimise mixing of blood and amniotic fluid. Total blood loss was calculated as the 
difference in the weight of the pads, mops and drapes before and after surgery and the sum of the amount of blood in suction 
container. The difference between the pre-operative and post-operative haemoglobin and haematocrit was compared. The 
pre-operative, intra-operative and post-operative hemodynamics were also compared.
Results  Statistical analysis was done using MS Excel and R-3.5.1 software. Unpaired and paired t test were used. In our study, 
there was a significant decrease in intraoperative bleeding in women receiving tranexamic acid. Women in the control group 
had a significant fall in the postoperative hemoglobin when compared to women who received tranexamic acid. Also, women 
who received tranexamic acid did not develop any significant hemodynamic changes during or immediately after the surgery.
Conclusion  Tranexamic acid can be safely used as a prophylactic agent to reduce bleeding during elective and emergency 
LSCS.

Keywords  Tranexamic acid · Elective/emergency LSCS · Blood loss · Haemoglobin

Introduction

Obstetric haemorrhage, especially post-partum haemorrhage, 
is, perhaps one of the most common causes of maternal mor-
tality and severe morbidity like anaemia, need for blood 
transfusion, prolonged hospital stay and puerperal sepsis [1]. 
The average blood loss during LSCS is around 800–1000 ml 
and in normal delivery, it is around 500 ml. Lower segment 
Caesarean section is the most common surgery performed 
in obstetrics. Intraoperative blood loss during LSCS causes 
significant reduction in haemoglobin postoperatively and 
the need for blood transfusions or intravenous iron therapy 
was found to be more during postoperative care. Various 
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uterotonic drugs like oxytocin, methyl ergometrine, prosta-
gladin E1 and Prostaglandin F2 alpha have been successfully 
used for prophylaxis and management of post-partum haemor-
rhage during and after caesarean section [2]. Tranexamic acid 
is a potent inhibitor of fibrinolysis, and was first reported by 
OKAMOTO. It is an analogue of lysine [1]. It inhibits con-
version of plasminogen to plasmin by plasminogen activators 
and thus prevents lysis of formed clot, by blocking the lysine 
binding locus of plasminogen. It starts acting rapidly, within 
5–15 min and lasts for a maximum of 3 h. Tranexamic acid is 
widely used in the first line management of heavy menstrual 
bleeding. Tranexamic acid, administered intravenously, has 
been used for many years to reduce blood loss during and 
after surgery, for various procedures such coronary artery 
bypass, spine surgery, surgeries of the oral cavity, liver trans-
plantation, total hip or knee arthroplasty and procedures of 
the genito-urinary tract [3]. It has shown to be very useful to 
reduce the requirement of blood transfusion in these surgeries. 
Therefore, this study was done, in order to determine whether 
tranexamic acid administered intravenously, as a prophylac-
tic measure, can decrease blood loss during lower segment 
caesarean section.

Materials and Methods

A randomised case control study was undertaken in 200 
pregnant women undergoing elective or emergency LSCS in 
the Department of Obstetrics and Gynaecology, at a tertiary 
teaching hospital in Mysore, from December 2018–Septem-
ber 2019. Sample size was calculated using the formula as 
{2 × SD2 × (Zα2 + Zβ2)2}/{M2 − M1}2. Reference for sam-
ple size calculation was based on a prospective randomised 
controlled trial, conducted by Dhivya et al., in Coimbatore, 
India. Power of study was set at 80% and two sided confidence 
interval at 95%. Taking these into account, the minimum num-
ber of women needed to produce statistically significant figure 
was 58 in each group; hence a total of 120 subjects were cho-
sen for the study. As we were able to operate more number of 
cases during the time period available, we extended the study 
to 100 patients in each group. Institutional Ethical Commit-
tee approval was taken. The patients were randomised using a 
computer-generated random number table, as cases (group 1) 
and controls (group 2), respectively. Women in the age group of 
18–35 years were included in the study. Women with hyperten-
sion in pregnancy, antepartum haemorrhage, cardiovascular dis-
eases, diabetes on insulin, moderate to severe anaemia, bleed-
ing and clotting disorders, chronic liver disorders, detection of 
postpartum haemorrhage on table, polyhydramnios and oligo-
hydramnios were excluded from the study. A detailed history 
was taken from the subjects and routine physical examination 
was done. Informed written consent was taken from eligible 
patients before enrolling them in the study. Tranexamic acid 

10 mg/kg was given in 100 ml Normal saline 10 mins prior to 
skin incision, in the first group, along with the usual uterotonics, 
that is 10 units of Oxytocin intramuscular, immediately after 
extraction of the fetus. The women in the second group were 
administered 10 units of Oxytocin intramuscular, soon after 
delivery of the baby, as per institutional protocol. We used two 
separate suction catheters and two suction containers, in order 
to minimize mixing of blood and amniotic fluid during surgery. 
The first suction was disconnected immediately after extraction 
of the baby. The amount of blood collected in the second suc-
tion container was measured. Although some amount of mixing 
of amniotic fluid did occur, an attempt was made to reduce it 
as much as possible. The amount of blood loss was measured 
using the Gravimetric method. All the mops and drapes used 
during the surgery, as well as the perineal sheet used on the 
operating table were weighed using an electronic weighing 
scale, prior to, and after the surgery. The sum of blood absorbed 
by the soaked mops and drapes (difference in the weight of the 
mops and drapes) before and after surgery; blood absorbed by 
the perineal sheet intra operatively, and during toileting of the 
vagina (wet weight–dry weight) and the volume of blood in 
the second suction bottle was used to calculate the blood loss. 
One milligram weight was considered equivalent to one mil-
liliter of blood. The gravimetric method of determining blood 
loss remains the most practical method, although it gives an 
approximate estimate of blood loss. Haemoglobin and hema-
tocrit estimation were done 24 h after the surgery for all the 
patients to compare with the preoperative value. Hemodynamic 
parameters, such as the pulse rate and blood pressure during 
pre-operative period, intraoperative and immediate post-oper-
ative period were also compared in both groups.

Statistical Analysis

1.	 The data were analysed using MS Excel and R-3.5.1 
software.

2.	 All the tests of significance were carried out at 5% level 
of significance.

3.	 The statistical methods used were:

a.	 Frequency distribution and percentage
b.	 Descriptive Statistics (minimum, maximum, mean, 

standard deviation)
c.	 Independent sample t-test
d.	 Paired t-test for comparative variables

Results

Our patients were in the age group of 18–35 years, with 
the youngest being 19 years in the case group as well as 
in the control group, and the oldest was 32 years in the 
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case and 35 years in the control group. Women beyond 
34 weeks of gestation were included in the study, and the 
mean gestational age was 268 days in the case group and 
269 days in the control group, respectively. A total of 47% 
women were Primigravidas, in both the case and control 
groups, with no significant difference between the two 
groups. The highest order pregnancy seen was Gravida 
4, with previous two lower segment caesarean sections. 
10.5% of cases and 22% of controls were operated as 
elective caesarean, the rest were emergencies. 41.5% of 
women underwent repeat caesarean in view of previous 
one caesarean and 2% had undergone previous two cae-
sarean sections. 32% were operated in view of cephalo 
pelvic disproportion, 11% in view of persistent fetal brad-
ycardia, 5.5% for malpresentations, and others for failed 
induction, secondary cervical dystocia, contracted pelvis 
and maternal request. There was no significant difference 

in the indications for caesarean section between the two 
groups. The average amount of blood loss was 590 ml in 
the case group, ranging from 300 to 1280 ml. The con-
trol group had an average blood loss of 696.6 ml, and it 
ranged from 400 to 1160 ml (Fig. 1). The difference in 
blood was found to be statistically significant, with the 
case group having significantly less intra operative bleed-
ing as compared to women in the control group. Before 
applying the parametric tests we have checked for the 
assumptions-normality, independence and randomness. 
As sample size is large, we have proceeded with para-
metric test, as the interpretation of the hypothesis does 
not vary, whether we apply parametric or nonparametric 
test. The average difference between haemoglobin in the 
pre-operative and post-operative period was 0.85 gm% in 
the cases and 1.16 gm% among the controls, respectively. 
Average haemoglobin before surgery was 11.5 gm% in 

Fig. 1   Comparison of Intra 
operative Blood Loss
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Fig. 2   Comparison of Pre-op 
and post-op Haemoglobin
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case group and 11.98 gm% among the controls. Women 
in the case group had a mean post-operative haemoglobin 
of 10.8%, whereas, among the controls it was found to be 
11.01gm%. The mean difference in haemoglobin between 
the cases and controls was found to be statistically sig-
nificant (Fig. 2; Table 1). We found a similar significant 
difference in the hematocrit also, between the two groups. 
There was no significant difference in the pulse rate and 
blood pressure between the cases and control during the 
intraoperative and immediate post-operative period, sug-
gesting that tranexamic acid is not associated with sig-
nificant hemodynamic changes when administered as an 
infusion.

Discussion

Tranexamic acid acts by competitively blocking the lysine 
binding site of plasminogen. It thus prevents the lysis of 
the formed clot. The action of tranexamic acid starts within 
5–15 min and lasts for up to 3 h. Tranexamic acid was dis-
covered by Utako Okomoto in 1950s as an outcome of her 
research during the Sino Japanese war [1]. However, oral 
TXA was listed as an anti-fibrinolytic agent in the early 
nineties. Intravenous use of tranexamic acid to reduce blood 
loss during surgery was approved by the US Food and Drug 
Administration in 2010. There is sufficient evidence which 
shows that intraoperative administration of tranexamic acid 
decreases the need for blood transfusion during various sur-
geries, especially in trauma and transplant surgery.

Despite the strong evidence favouring intraoperative use 
of tranexamic acid, a slightly higher risk of thrombo-embolic 
events has been reported, which may outweigh the benefits 
of reduced blood use. Recent evidence from the CRASH-2 
(Clinical Randomization of an Antifibrinolytic in Significant 
Haemorrhage) trial of tranexamic acid in bleeding trauma 
patients showed a statistically significant reduction in mor-
tality with no increase in thromboembolic effects [4]. The 
CRASH-2 trial was a multicentric, randomized controlled 

trial, done in predominately low-to moderate income coun-
tries proposed that a single dose of 1 g of tranexamic acid 
in trauma patients with heavy bleeding, should be followed 
by a 1 g infusion over eight hours. The main outcome of the 
study was to study the overall mortality rates, which were 
lower (14.5%) in patients who received tranexamic acid vs 
the control group (16%). The mortality due to bleeding was 
also found to be significantly lower (T 4.9% versus P 5.7%) 
[5].

Shantakumari et al. conducted a randomized controlled 
trial on a group of 100 women who underwent elective 
LSCS. One gram of tranexamic acid was administered via 
the intravenous route to one group, and intraoperative and 
post-operative blood loss measured [6]. Their findings con-
cur with our results, showing that tranexamic acid signifi-
cantly decreases blood loss. Hemoglobin and hematocrit 
measured 24 h after surgery were also significantly higher 
in the study population, which again is reflected in our study.

Similarly, Abdel-Aleem M. et al. studied 740 women 
undergoing elective caesarean section and concluded that 
tranexamic acid given before incision decreases intraoper-
ative and post-operative blood loss [7]. Xu and colleagues 
conducted a randomized, double-blind, case-controlled 
study on 174 primigravida undergoing LSCS. One group 
was given tranexamic acid in the dose of 10 mg/kg prior 
to incision, and the other was a control group. They deter-
mined that tranexamic acid significantly reduces blood 
loss in the intraoperative and immediate post-operative 
period [8].

The Military Application of Tranexamic Acid for 
Trauma Emergency Resuscitation (MATTERs) trial has 
addressed various other aspects by evaluating patients 
with combat related injuries, all of whom required sur-
gery, had a specific requirement of an anti-fibrinolytic and 
at least one unit of packed cell transfusion. The results of 
this trial established with undoubted certainty, the role 
of tranexamic acid in decreasing mortality and reducing 
the need for blood transfusion in patients with penetrating 
trauma [9].

Table 1   Comparison of blood loss and hemodynamic parameters:

Parameter Case Control SD (case) SD (control) P value Conclusion

Mean blood loss 590.5 ml 696.2 ml 190.3923 148.1794 0.05 Significant
Difference in pre operative and Post operative Hemoglobin 0.851 1.119 0.5870 0.7757 0.006 Significant
Difference in pre operative and Post operative Hematocrit 2.1 2.907 0.623 0.785 0.005 Significant
Mean Intra operative Pulse rate 77.79 78.78 6.9388 6.2356 0.29 Not significant
Post operative pulse rate 76.09 76.86 6.0538 6.7868 0.39 Not significant
Intra operative Systolic Blood Pressure 108.92 107.52 6.2210 9.3706 0.21 Not significant
Post operative Systolic Blood Pressure 106.46 107.96 7.8668 6.7206 0.14 Not significant
Intra operative Diastolic Blood Pressure 69.9 69.96 5.0463 5.9729 0.93 Not significant
Post operative Diastolic Blood Pressure 68.34 69.24 6.0239 4.9545 0.24 Not significant
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Based on this evidence, that tranexamic acid significantly 
improves outcome in trauma patients, the WHO in 2012 rec-
ommended the use of tranexamic acid for the prophylaxis 
and management of post-partum haemorrhage. It was to be 
used only after three hours of delivery, when uterotonics fail 
to control bleeding or there is trauma to the genital tract [10].

Tranexamic acid has been used both prophylactically and 
for management of both atonic as well as traumatic postpar-
tum haemorrhage. Gungorduk et al. prophylactically admin-
istered tranexamic acid in 660 women who underwent elec-
tive Lower Segment Caesarean Section. According to them, 
the mean estimated blood loss and the need for additional 
uterotonics were significantly less as compared to women 
who did not receive tranexamic acid. They also observed 
a reduction in transfusion requirements [11]. They used an 
initial dose of 1 g slow IV bolus followed by another 1 gm 
four hours later.

Sentilhes et al. have reviewed various randomized con-
trolled trials, which look into the prevention and treatment 
of PPH with tranexamic acid use. They came to a conclusion 
that the benefits of tranexamic acid, used prophylactically, 
in both vaginal and caesarean delivery definitely overscores 
the side effects [12].

The World Maternal Antifibrinolytic Trial (WOMAN 
trial) is an International, randomized placebo-controlled 
trial which studied the effects of intravenous administra-
tion of tranexamic acid for the management of post-partum 
haemorrhage. It showed that early use of IV TXA (within 
3 h of delivery of baby and as soon as possible after onset of 
bleeding) significantly decreases mortality in women with 
post-partum haemorrhage, irrespective of its cause, and with 
no adverse maternal effects [13]. The WHO updated its rec-
ommendations in 2017, after the results of the WOMAN 
trial were published. As per the new recommendations, 
intravenous tranexamic acid is to be administered within 
three hours after birth and as soon as possible after the onset 
of post-partum haemorrhage, irrespective of the cause of 
bleeding [14].

Massimo Franchini et al. conducted a meta-analysis of 
18 randomized controlled trials, and they strongly recom-
mend the use of intravenous tranexamic acid for decreasing 
blood loss and need for blood transfusion in pregnant women 
undergoing caesarean section [15]. They have not reported 
any significant adverse effects with the use of tranexamic 
acid. In our study we found no thrombotic events, nor were 
there any major incidences of intraoperative hypotension 
associated with tranexamic acid.

Coming to the methods used to estimate intraoperative 
blood loss, Khadilkar et al. compared various methods such 
as gravimetric method, soaked mops and visual estima-
tion. They used plastic drapes, measuring jars, gravimetric 
method and a training module along with novel clot con-
version factor which was designed to validate the visual 

assessment of blood loss by healthcare professionals. They 
concluded that visual estimation was unreliable, but peri-
odic training of labour room staff minimised the errors and 
they recommended that clot conversion factor should be 
considered useful in quantitative assessment of blood loss 
[16]. Schorn [17] reviewed the various methods of estimat-
ing intrapartum blood loss, and concluded that gravimetric 
method, along with direct measurement is the most practical 
method, which is also used in our study.

Conclusion

Tranexamic acid can be used safely and effectively as a pro-
phylactic measure to reduce intraoperative blood loss during 
elective and emergency caesarean section, with no signifi-
cant adverse effects.
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