
BACKGROUND

Caesarean section rates are on increasing trend around the world 
and are as high as 25 0% in many areas of the world1). Annually about 
530 000 maternal deaths occur worldwide due to pregnancy and child-
birth. Obstetric bleeding which often happens after the delivery is one of 
the chief reasons for maternal mortality2). Maternal mortality and mor-
bidity due to caesarean delivery is higher than vaginal delivery. One of 
the major complications include primary and secondary haemorrhage. 

Postpartum hemorrhage (PPH) is one of the major causes of death 
in women who deliver after 20 weeks of gestation3). It is important to 
reduce amount of bleeding during lower segment caesarean section so 
as to reduce maternal morbidity due to bleeding. To control bleeding 
after CS, some medications such as oxytocin, prostaglandins (E1, E2, 
and F2α), and methylergonovine have been used4). 

Treatment of PPH relies primarily on uterotonics, but early use of 
tranexamic acid (TXA) has become part of several recommended algo-
rithms5). However, the role of IV tranexamic acid has not been effective-
ly evaluated in reducing blood loss during caesarean section, hence the 
need for this study.

METHODS

This prospective randomized case control study was carried out in 
Department of Obstetrics & Gynaecology, SGT Medical College, 

Hospital and Research Institute, Budhera, Gurugram, Haryana for 18 
months on 150 patients planned for caesarean delivery.

Patients with singleton pregnancy and gestational age ≥ 35 weeks 
were included in the study. Exclusion criteria were patients with severe 
anaemia (Hb < 7 gm%), placenta previa or abruption of placenta, poly-
hydraminios or oligohydraminios, severe preeclamsia and eclampsia, 
weight less than 50 kgs and more than 70 kgs, allergy to tranexamic 
acid, renal insufficiency (S. Creatinine > 1.5 mg/dl), congenital and 
acquired coagulopathy or any history of thromboembolic episodes or 
history of chronic diseases like diabetes mellitus, hypertension, cardio-
vascular disorder or pulmonary disorder.

After obtaining informed consent from the subjects, women were 
randomized into 2 groups- Group I and Group II, for two arm study with 
75 subjects in each group. Preoperative haemoglobin was estimated in 
both the groups. 1 gram dose was chosen for this study. Tranexemic acid 
was not given to Group 1 while Group 2 were given TXA injection pre-
pared by diluting 1 gram (10 ml) TXA in 100ml of normal saline. TXA 
was given as intravenous infusion (over 10 minutes), at least 15 minutes 
prior to skin incision. After delivery of the neonate, routine care was 
given to both the groups i.e., 10 units of oxytocin was added to RL fluid 
and was allowed to flow at rate of 75 to 100 ml/hour for three hours 
after surgery. The blood loss was measured following placental delivery 
till the end of the surgery by gravimetric method. At the end of the 
study, the collected data was analyzed.
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RESULTS

In this study, majority of women belonged to 21-30 years age group 
in both study and control group. Tranexamic acid was found to effective 
in reducing blood loss in study group. Mean blood loss in present study 
was 529.77 ml in control group and 411.05 ml in TXA group with p 
value of < 0.05.

There was significant difference seen in fall in haemoglobin (gm/dl) 
between group I and II with p value < 0.05. Mean fall in haemoglobin 
(gm/dl) in group I was 1.37 ± 0.4 which was significantly higher as 
compared to group II (0.98 ± 0.45).

Mean percentage fall in haemoglobin (gm/dl) (Figure 1) in control 
group was 12.19 ± 3.64 which was significantly higher as compared to 
TXA group (8.93 ± 4.25) with p value of < 0.0001.

Significant difference was seen in post-op hematocrit (%) (Figure 2) 
between group I and II with p value < 0.05. Mean ± SD of post-op 
hematocrit (%) in group II was 33.28 ± 2.57 which was significantly 
higher as compared to group I (31.39 ± 2.59). Also there was significant 
difference in percentage fall in hematocrit (%) between group I and II 
with p value < 0.05. Mean ± SD of percentage fall in hematocrit(%) in 
group I was 10.74 ± 2.96 which was significantly higher as compared to 
group II (6.18 ± 3.89). 

Blood loss > 1000 ml was seen in 5.33% of patients in control 
group (group I) and 2.67% of patients in TXA group (group II) but this 
difference was not statistically significant. However, significant differ-
ence was seen in the distribution of blood loss (> 500 mL) (Figure 3) 
between group I and II with p value < 0.05. Blood loss was > 500 ml in 
50.67% of patients in control group (group I) which was significantly 
higher as compared to TXA group (group II) (5.33%).

TXA use was found to be effective and safe in prevention of PPH 
after LSCS and only minor side effects were seen. Vomiting & diarrhea 
were present in 4% and 9.33% patients respectively in TXA group but 
didn't require any additional treatment. Also, there were no thromboem-
bolic event occurred during the postpartum period.

DISCUSSION

Delayed diagnosis and poor management of PPH are associated 
with increased morbidity and mortality. It is one of the leading causes of 
death in women who deliver after 20 weeks of gestation. During placen-
tal delivery, fibrinogen & fibrin are rapidly degraded, whereas plasmin-
ogen activators & fibrin degradation products (FDP) increase due to 
activation of fibrinolytic system. More bleeding can result due to this 
activation of fibrinolytic cascade which can last up to six to ten hours 
postpartum. 

TXA acts by blocking the lysine binding locus of the plasminogen 
& plasmin molecules which result in prevention of the binding of plas-
minogen & plasmin to the fibrin substrate. TXA also prevents conver-
sion of plasminogen to plasmin by plasminogen activators.

TXA when used as prophylactic injection, can result in decreasing 
blood loss during caesarean section and its impact in terms of having 
minimal blood loss intraoperatively and post operatively will result in 
decreasing maternal morbidity. However, the role of IV tranexamic acid 
has not been effectively evaluated in reducing blood loss during caesar-
ean section, hence the need for this study.

In the present study, tranexamic acid was found to be a promising 
drug for the prevention of PPH. Significant difference was seen in fall 
in haemoglobin (gm/dl) between group I and II with p value < 0.05. 
Mean fall in haemoglobin (gm/dl) in group I was 1.37 ± 0.4 which was 
significantly higher as compared to group II (0.98 ± 0.45). In study done 
by Bhatia SK, fall in hemoglobin (Hb) concentration in control group 
was 0.9 and in study group was 0.5 with P value of < 0.00.16). In anoth-
er study conducted by Roy I, fall in haemoglobin in study group was 
0.26 ± 0.22 and in control group was 0.99 ± 0.48 with p value < 0.057).

In our study, no significant difference was seen in pre-op hematocrit 
(%) between group I and II (p value > .05). Mean pre-op hematocrit (%) 
in group I was 35.17 ± 2.76 and group II was 35.47 ± 2.29. In study 
done by El-Sttar MM and others, the group receiving 1gm TXA had 
mean pre-op hematocrit of 39.07 ± 3.54 and non-TXA group had 39.10 
± 4.13 with p value of 0.9678).

In our study, significant difference was seen in post-op hematocrit 
(%) between group I and II. (p value < .05) Mean ± SD of post-op 
hematocrit (%) in TXA group (group II) was 33.28 ± 2.57 which was 
significantly higher as compared to control group (group I) (31.39 ± 
2.59). In study done by El-Sttar MM and others, the group receiving 1 
gm TXA had mean post-op haematocrit 35.47 ± 3.74 and non-TXA 
group had 30.91 ± 3.97 with p value of 0.0338). Also, there was signifi-
cant difference seen in percentage fall in hematocrit (%) between group 
I and II in our study with p value < 0.05. Mean percentage fall in hae-
matocrit (%) in control group (group I) was 10.74 ± 2.96 which was sig-
nificantly higher as compared to TXA group (group II) (6.18 ± 3.89).

Our study showed that tranexamic acid significantly reduces bleed-
ing in LSCS. Mean blood loss in present study was 529.77 ± 143.09 ml 
in control group (group I) and 411.05 ± 122.3 ml in TXA group (group 
II) with p value of < 0.0001. Significant difference was seen in blood 
loss and was higher in control group (group I) as compared to TXA 
group (group II). In study done by El-Sttar MM and others, the group 
receiving 1gm TXA had mean blood loss 501.28 ± 119.20 and non-TXA 
group had 647.43 ± 178.77 with p value of < 0.0018). Study conducted 

Figure 1: Comparison of percentage fall in hemoglobin (gm/dl) 
between group I and II Figure 2: Comparison of hematocrit (%) between group I and 

II

Figure 3: Comparison of blood loss (>500 mL) between group I 
and II
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by Roy I had a mean total blood loss of 559.68 ± 113.80 ml in mothers 
of the study group, while mothers in the control group had a mean total 
blood loss of 800.91 ± 200.26 ml. Thus, in the study group, there was 
total reduction in blood loss by approximately 30% (P < 0.05). In study 
conducted by Bhavana G. and others, there was mean blood loss of 
511.3 ± 164.456 ml in study group vs. 637.9 ± 429.77 ml in control 
group with p value < 0.059). Another study done by Bhatia SK, mean 
blood loss in study group was 367.02 ± 51.10 ml and in control group 
was 464.6 ± 66.75 ml with p value < 0.0017). In Goswami et al study, 
TXA in high doses was found to be effective in significantly reducing 
blood loss in anaemic patients undergoing caesarean section when used 
prophylactically10). The study conducted by Ifunanya et al showed that 
the use of TXA acid led to reduction in total blood loss during caesarean 
section in TXA group compared to control group (450 ± 125 ml versus 
820 ± 118 ml respectively with p < 0.0001, HS)11).

In this present study, blood loss > 1000 ml was seen in 5.33% of 
patients in control group (group I) and 2.67% of patients in TXA group 
(group II) but this difference was not statistically significant. Significant 
difference was seen in the distribution of blood loss (> 500 mL) 
between group I and II with p value < 0.05. Blood loss was > 500 ml in 
50.67% of patients in control group (group I) which was significantly 
higher as compared to TXA group (group II) (5.33%). In study done by 
Bhatia SK, blood loss of ≥ 500 ml was seen in 8% of patients in study 
group and 32 % patients of control group with p value < 0.057).

CONCLUSION

Tranexamic acid was found to be safe and effective in reducing 
blood loss after LSCS. In the present study, there was less drop in hae-
moglobin and haematocrit in tranexamic acid group. Tranexamic acid 
was not associated with any severe adverse drug reactions like thrombo-
sis and hence it can be safely used for prevention of PPH. It was con-
cluded that Tranexamic acid, plays a beneficial role in preventing PPH 
and maternal mortality. Further large studies are needed with more 
inclusive statistical populations and a larger sample size as postpartum 
hemorrhage is a disastrous reason for maternal mortality.
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