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INTRODUCTION 

The practice of caesarean section is increasing day by 
day. The rates of caesarean section (CS) have increased 
to as high as 25 to 30% in many areas of the world. 
Delivery by CS can cause more complications than 
normal vaginal delivery and one of the most common 
complications is primary or secondary postpartum 
haemorrhage (20%).1 Postpartum haemorrhage (PPH) 

continues to be the main cause of maternal mortality in 
developing countries especially in Asia and Africa. 
Postpartum haemorrhage (PPH) is commonly defined as 
a blood loss of 500 ml or more within 24 hours after 
birth, and affects about 5% of all women giving birth 
around the world. Globally, nearly one quarter of all 
maternal deaths are associated with PPH, and in most 
low-income countries it is the main cause of maternal 
mortality.2 Improving care during childbirth to prevent 
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significant difference in the quantity of the blood loss from during the operation and 2 hours postpartum (p=0.003). 
Total mean blood loss in control group was 718.80±233.1 ml and in study group was 554.28±207.8 ml. The drop in 
hemoglobin after caesarean section in study group was not significant where as in control group was significant. 
There was no significant difference in the prothrombin time and partial thromboplastin time in the groups, pre and 
post operatively. In this study the use of tranexamic acid reduced the dose of other uterotonics like syntocin in study 
group. 
Conclusions: Tranexamic acid significantly reduced the amount of blood loss during the caesarean section and also 
reduced the use of other uterotonics. Thus, tranexamic acid can be used safely and effectively in subjects undergoing 
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PPH is a necessary to reduce the global maternal 
mortality. 

Many uterotonic agents such as oxytocin, methyl 
ergometrine were used in the past were ineffective to halt 
the bleeding or trauma as the potential causes of bleeding. 
To find low-cost and low-risk alternative methods of 
controlling obstetric haemorrhage many investigations on 
systemic anti-fibrinolytic agents were conducted, which 
were used in spinal, urologic, orthopaedics, and cardiac 
surgeries. Hence the one of the antifibrinolytic agent 
tranexamic acid (TXA) was also used for control of PPH.  

Tranexamic acid is a synthetic lysine amino acid 
derivative, which diminishes the dissolution of 
haemostatic fibrin by plasmin. In the presence of 
tranexamic acid, the lysine receptor binding sites of 
plasmin for fibrin are occupied, preventing binding to 
fibrin monomers, thus preserving and stabilizing fibrin’s 
matrix structure. The antifibrinolytic effects of 
tranexamic acid are mediated by reversible interactions at 
multiple binding sites within plasminogen. The high 
affinity lysine site of plasminogen is involved in its 
binding to fibrin. Saturation of the high affinity binding 
site with tranexamic acid displaces plasminogen from the 
surface of fibrin. Although plasmin may be formed by 
conformational changes in plasminogen it’s binding to 
and dissolution of the fibrin matrix is inhibited. 

The aim of present investigation is to study the 
efficiency, efficacy and safety of tranexamic acid in 
reducing blood loss during and after caesarean section. 

METHODS 

This study was conducted at Deccan College of Medical 
Sciences, Hyderabad. It was a prospective randomized 
double blind placebo controlled study. For selection of 
patient’s simple random technique was used. This study 
was conducted on 60 primipara or multipara singleton 
pregnant women at 37-40 weeks of gestation and ASA 
(American Society of Anesthesiologists) class I and II 
and pregnant women had cesarean delivery under spinal 
anesthesia. Pregnant women with heart, liver, kidney and 
brain and having blood disorders were excluded from the 
study. Pregnant women having allergy to tranexamic 
acid, history of thromboembolic disorders, abnormal 
placentation, severe pre-eclampsia, multiple pregnancy, 
macrosomia, polyhydromnios and those requiring blood 
transfusion due to anemia were also excluded from the 
study. Informed consent was taken from the patients and 
clinical history and investigations were noted and patients 
were divided in to two groups. The control group 
received normal saline and test group received the drug 
tranexamic acid. In the operating room, C and T packages 
were offered to the patients in order to make a choice, 
which only the nurse responsible for preparing the drug 
was aware of the content. All drugs were administered by 

an anesthesiologist who was unaware of managing and 
evaluating the patients.  

Vitals like heart rate and blood pressure were monitored 
and haemogram, prothrombin time, kidney function tests 
were carried out pre and post operatively. All the drapes, 
sponges, pads were weighed preoperatively and post 
operatively for measuring blood loss. Just before the 
induction of anesthesia 1gm of tranexamic acid in 20 ml 
of normal saline was given over 10 minutes in test group 
and 20 ml of normal saline was infused in control group. 

Time from administration of injection tranexamic acid to 
the time of skin incision was noted. Two suction 
containers were used, one for the amniotic fluid and one 
for the blood. Blood loss was calculated by measuring the 
blood collected in the suction apparatus and by weighing 
pads, towels, and drapes. 

Total blood loss = weight of all the drapes, sponges, 
gauzes, pads after the surgery -weight of drapes, gauzes, 
sponges, pads before surgery plus volume of blood 
collected in the suction container. Pulse rate, blood 
pressure, urine output, uterine contractility; side effects 
were charted hourly for six hours post operatively. If 
excessive bleeding was assessed by the operating 
surgeon, additional uterotonics were given. 

RESULTS 

The study was conducted at Deccan College of Medical 
Sciences, Hyderabad. It includes 60 patients, grouped in 
to test group and control group. The demographic 
characters of patients were shown in Table 1 and there 
was no significant difference between two groups with 
respect to age, height, weight, gestational age and 
gravidity. 

Table 1: Demographic data. 

 Control Study  p value 
Age(years) 26.63±4.72 26.88±6.89 0.89 
Height (cm) 151.02±4.73 149.56±4.63 0.87 
Weight (kg) 55.11±3.54 54.52±3.54 0.92 
Gestational  
age (in weeks) 

38.32±0.80 38.47±0.910 0.63 

Gravidity 2.21±0.84 2.18±0.72 0.52 

In systolic BP, no significant difference was observed 
between the groups during and after the caesarean 
delivery (Table 2). Additionally, although there was a 
significant difference between diastolic BP during and 
after the caesarean delivery in each group, no such 
difference was found between the two groups in each 
time period. In addition, considering the HR changes 
after the surgeries as well as HR changes in individual 
periods before and after the operations there were no 
statistically significant changes between the groups. 
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Table 2: Vitals monitoring in two groups. 

 
Immediate after placental delivery 1 hour after placental delivery 2 hours after placental delivery 

Study Control 
p  
value 

Study  Control 
p 
value 

Study Control 
p 
value 

Heart rate 
(beats/min) 

91.12±10.1 92.40±9.3 0.35 92.46±8.9 86.82±12.23 0.45 91.56±10.26 96.1±9.06 0.46 

Resp. rate 
(breaths 
/min) 

18.23±2.99 20.48±2.89 0.31 20.24±4.86  23.46±4.54 0.1 19.80±4.00 20.12±5.24 0.29 

Systolic BP 
mean 
(mmHg) 

119.02±11.89 123.06±11.35 0.73 131.76±11.04 123.76±11.49 0.41 120.48±12.02 122.50±9.16 0.59 

Diastolic 
BP mean 
(mmHg) 

80.04±10.58 79.28±7.09 0.64 82.23±7.09 79.84±9.73 0.82 80.16±10.12 79.72±8.47  0.78 

Table 3: Blood loss during caesarean section and after caesarean section. 

Blood loss Control Study group p value 
Mean blood collected during operation (mL) 650.62±54.2 510.25±58.7 0.02 
Mean blood collected 2 h after operation (mL) 68.20±28.48 44.30±27.75 0.03 
Mean blood collected during and 2 h after operation (mL) 718.80±233.1 554.28±207.8 0.003 

Table 4: Pre and post-operative haemoglobin concentration, prothrombin time and thromboplastin time. 

 Pre-operative  Post-operative  
 Control Study  p value Control Study  p value 
Mean haemoglobin  11.5±1.65 11.1±1.43 0.55 9.9±1.32 10.5±1.43 0.04 
Mean prothrombin time (s) 12.07±0.86 11.89±0.72 0.85 11.99±0.67 11.43±0.43 0.75 
Mean partial thromboplastin time (s) 30.83±2.9 31.90±4.01 0.72 31.04±0.55 31.74±0.54 0.68 

 

There was statistically significant difference in the 
quantity of the blood loss from during the operation and 2 
hours postpartum (p = 0.003). Total mean blood loss in 
control group was 718.80±233.1 ml and in study group 
was 554.28±207.8 ml. there exists a difference of 164 ml 
which was highly significant (Table 3). 

Table 5: Use of additional uterotonic during 
caesarean section. 

Additional uterotonics 
[syntocin (IU)] 

Control Study group 

 No. of pregnant people   
<15 10   24 
20 15 6 
30 5 0 

The drop in haemoglobin after caesarean section in study 
group was not significant where as in control group was 
significant (Table 4). There was no significant difference 
in the prothrombin time and partial thromboplastin time 
in both groups pre and post operatively. 

In this study the use of tranexamic acid reduced the dose 
of other uterotonics like oxytocin/syntocinon in study 
group (Table 5). Tranexamic acid significantly reduced 
the amount of blood loss during the caesarean section. It 
was not associated with any side effects and complication 

like thrombosis. Thus, TXA can be used safely and 
effectively in subjects undergoing caesarean section. 

DISCUSSION 

Increased blood loss can have its adverse effects such as 
raised morbidity and mortality, increased hospital stay, 
increased intra-operative duration, increased need for re-
exploration which may be fatal at times, also excessive 
bleeding can hamper oxygen delivery and lead to 
multiple organ failure and death. It holds true in PPH 
also. To reduce the PPH, uterotonics were used, but most 
of them were ineffective in reducing PPH.1 

During placental delivery, fibrinogen and fibrin are 
rapidly degraded, whereas plasminogen activators and 
fibrin degradation products (FDP) increase due to 
activation of the fibrinolytic system. This activation can 
last up to 6-10 hours postpartum, causing more bleeding, 
which can be taken care of by anti-fibrinolytic agents. 
Tranexamic acid exerts its antifibrinolytic effect by 
blocking the lysine-binding locus of the plasminogen and 
plasmin molecules, thereby preventing the binding of 
plasminogen and plasmin to the fibrin substrate. TXA 
also inhibits the conversion of plasminogen to plasmin by 
the plasminogen activators. Therefore, the use of TXA 
appears to reduce the blood loss.2 
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TXA is a potent inhibitor of fibrinolysis was first 
reported by Okamoto in 1962.3 Since then, TXA has been 
widely used to treat heavy menstrual bleeding and to 
reduce blood loss in elective surgery where it reduces 
blood transfusion by about one-third.4-6 It has been used 
for the treatment of various types of bleeding for many 
years e.g. menorrhagia, postoperatively or 
intraoperatively.7,8 

This study was a double blind placebo controlled trial 
which showed that TXA significantly reduced bleeding 
during placental delivery and up to two hours postpartum 
in CS. This study shows significant decrease in the 
bleeding volume in TXA group as compared with the 
control group. Based on the results, a lower mean amount 
of blood loss was found in the TXA group (510.25±58.7) 
compared to control one (650.62±54.2 ml) in terms of 
intra-operative and postoperative blood loss (44.30±27.75 
ml versus 68.20±28.48 ml).  

A study on efficacy of prophylactic tranexamic acid in 
reducing blood loss during and after caesarean section 
was carried. The blood loss during caesarean section was 
less in the tranexamic acid group compared to the 
placebo group. Similarly blood loss measured 6 hours 
after caesarean section was less in the tranexamic acid 
group compared to placebo group. 20-40 min before the 
time of incision was the ideal time gap for administering 
the injection tranexamic acid for its optimum efficacy. 
Tranexamic acid group had lesser requirement of 
uterotonic when compared to placebo, but need for blood 
transfusion was similar in both the groups. Greater fall in 
the hemoglobin and haematocrit occurred in placebo 
group compared to tranexamic acid group. The results of 
our study were in accordance with this study.9 

In this study no significant difference was found between the 
groups regarding the mean age, mean gestational age, and 
the prothrombin time and partial thromboplastin time. These 
results were in comparison with other study in Iran. In that 
study also no significant difference was found between the 
groups regarding the mean age, mean gestational age, the 
prothrombin time and partial thromboplastin time. The 
tranexamic acid lowers the blood loss respectively which 
means that a significant difference was observed between 
both groups in this respect.10  

Likewise, Li et al found significantly less blood loss during 
the intra-operative and postoperative periods in patients 
receiving TXA compared to that of the placebo group.11 

Another study done by Mayur G et al, at Baroda, Gujarat 
with 100 patients out of which 50 were cases and 50 were 
control also showed that the tranexamic acid significantly 
reduced the quantity of blood loss from the end of LSCS 
to 2 hours postpartum.12 

In this study there was significant difference was noted 
between the groups regarding changes in hemoglobin 
(Hb) concentration. These studies were in accordance 

with another study that included 90 primipara patients 
undergoing LSCS. It also showed that tranexamic acid 
significantly reduced the blood loss from the end of 
LSCS to 2 hours postpartum in the tranexamic group 
Hemoglobin 24 hours after LSCS was significantly 
greater in tranexamic group than control group 
(12.57±1.33 in the tranexamic group and 11.74±1.14 in 
the control group, p=0.002).13 No complications or side 
effects were reported in either group. 

CONCLUSION 

Tranexamic acid significantly reduced the amount of 
blood loss during the caesarean section. Its use also 
reduced the use of other uterotonics. Thus, tranexamic 
acid can be used safely and effectively in subjects 
undergoing caesarean section. 
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