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INTRODUCTION 

Postpartum hemorrhage (PPH) remains a major cause of 

maternal morbidity and mortality worldwide. According to 

the World Health Organization (WHO), PPH accounts for 

approximately 25% of all maternal deaths globally, 

making it the single most common cause of maternal 

mortality in low- and middle-income countries.1,2  

Cesarean section (CS) is one of the most frequently 

performed obstetric surgeries and is associated with 

greater blood loss compared to vaginal delivery. The 

definition of PPH in the context of cesarean delivery has 

been updated to encompass blood loss of 1000 ml or more 

during or following the procedure.3,4 

Hemostasis during CS depends on uterine contraction 

combined with the coagulation cascade. Any disruption of 

either mechanism may lead to excessive bleeding, 

necessitating blood transfusion, uterotonic agents, or, in 

severe cases, hysterectomy.5 The physiological 

fibrinolytic activation that occurs during pregnancy and 

peaks at delivery further contributes to blood loss. The 

placental site, following delivery, releases tissue 
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ABSTRACT 

Background: Postpartum hemorrhage remains one of the leading causes of maternal morbidity and mortality 

worldwide. Cesarean section is associated with significantly greater blood loss compared to vaginal delivery. 

Tranexamic acid (TXA), a synthetic antifibrinolytic agent, has shown promise in reducing perioperative bleeding by 

inhibiting plasminogen activation and preventing fibrin degradation. The objectives were to evaluate the efficacy of 

tranexamic acid in reducing intraoperative and postoperative blood loss during cesarean section, to assess postoperative 

hemoglobin drop, and to determine the need for blood transfusion. 

Methods: A prospective randomized controlled study was conducted over three months in the Department of Obstetrics 

and Gynecology. Sixty women undergoing cesarean section were randomized into two groups of 30 each. Group A 

received 1 g intravenous TXA 10 minutes prior to skin incision, while group B received normal saline. Blood loss was 

estimated by suction bottle volume, sponge weight, and postoperative drain output. Hemoglobin was measured 

preoperatively and 24 hours postoperatively. 

Results: The mean intraoperative blood loss was significantly lower in the TXA group (420 ml) compared to the control 

group (610 ml) (p<0.001). Postoperative hemoglobin drops and need for blood transfusion were also significantly 

reduced in group A. The incidence of postpartum hemorrhage was lower in the TXA group. 

Conclusion: Prophylactic administration of tranexamic acid significantly reduces blood loss during cesarean section 

and is safe and well tolerated. It may be considered a valuable intervention in obstetric practice to prevent postpartum 

hemorrhage. 
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plasminogen activator, promoting fibrinolysis and 

potentially exacerbating hemorrhage.8 

Tranexamic acid (TXA) is a synthetic lysine analogue 

antifibrinolytic agent that competitively inhibits the 

activation of plasminogen to plasmin, thereby preventing 

fibrin degradation and stabilizing the clot.9 TXA has been 

widely used in cardiac, orthopedic, and trauma surgery to 

reduce surgical blood loss. Its application in obstetrics, 

particularly during CS, has gained considerable interest 

over the past two decades.10-12 

The landmark WOMAN trial demonstrated that early 

administration of tranexamic acid significantly reduced 

mortality due to bleeding among women with PPH.13,14 

Subsequent randomized controlled trials and meta-

analyses have confirmed the efficacy of prophylactic TXA 

in reducing intraoperative blood loss, decreasing 

hemoglobin drop, and lowering the requirement for blood 

transfusion in women undergoing CS.15,17 

Despite these encouraging findings, routine prophylactic 

use of TXA during CS is not yet universally adopted, and 

data from Indian obstetric settings remain limited. This 

study was therefore undertaken to evaluate the role of TXA 

in prevention of blood loss during CS at a tertiary care 

institution. 

Aim and objectives 

The aim of the study was to evaluate the role of TXA in 

preventing blood loss during CS. 

Objectives of the study were to compare intraoperative 

blood loss in women receiving TXA versus those not 

receiving it, to assess postoperative blood loss in both 

groups, to evaluate the fall in hemoglobin levels following 

CS in both groups, and to assess the requirement for blood 

transfusion in both groups.  

METHODS 

Study design 

The study was a prospective randomized controlled study. 

Study setting 

The study was conducted at Department of Obstetrics and 

Gynecology, KBNT Teaching and General Hospital 

Kalaburagi. 

Study duration 

The study took for three months. 

Sample size 

A total of 60 patients undergoing CS were enrolled. 

Sample size calculation 

The sample size was calculated using the formula for 

comparison of two means: 

𝑛 = 2𝜎²(𝑍𝛼/2 + 𝑍𝛽)²/ 𝑑² 

Where: σ=standard deviation=200 ml, d=expected 

difference between group means=132 ml (TXA mean=391 

ml; control mean=523 ml), Zα/2=1.96 (95% confidence 

level), and Zβ=0.84 (80% power). 

Calculated n≈36 per group. Considering feasibility and 

study duration of three months, the final sample size was 

set at 30 patients per group (total n=60), based on values 

derived from the reference study by Gungorduk et al.5 

Grouping 

Group A (study group) 

30 patients; received 1 g intravenous tranexamic acid 

diluted in 100 ml normal saline, administered over 10 

minutes, 10 minutes before skin incision. 

Group B (control group) 

30 patients; received 100 ml normal saline infusion at the 

same time point. 

Randomization was performed using a computer-

generated random number table. The study was conducted 

under double-blind conditions with both the patient and the 

operating surgeon blinded to the group allocation. 

Inclusion criteria 

Women with singleton pregnancy, term pregnancy (≥37 

weeks of gestation) undergoing elective or emergency CS 

age between 18–35 years after taking written informed 

consent were included. 

Exclusion criteria 

Women history of thromboembolic disease (deep vein 

thrombosis, pulmonary embolism), Placenta previa or 

suspected morbidly adherent placenta, known coagulation 

disorders or anticoagulant therapy, severe renal disease 

(serum creatinine >1.5 mg/dl), known allergy or 

hypersensitivity to TXA and patients with preoperative 

hemoglobin <8 g/dl were excluded from study. 

Measurement of blood loss 

Intraoperative blood loss was estimated by: volume of 

blood collected in the suction bottle (after subtraction of 

amniotic fluid), and weight of soaked surgical sponges and 

mops (1 ml blood≈1 g weight gain). 
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Postoperative blood loss was measured during the first 24 

hours by: vaginal blood loss via lochia, and drain output 

(where applicable). 

Outcome measures 

Primary outcome involves total intraoperative blood loss 

(ml). 

Secondary outcomes involved postoperative blood loss 

(ml), hemoglobin drop (g/dl) — difference between 

preoperative Hb and Hb at 24 hours postoperatively, need 

for blood transfusion, and incidence of postpartum 

hemorrhage (blood loss ≥1000 ml). 

Statistical analysis 

Data were entered and analyzed using statistical package 

for the social sciences (SPSS) version 22.0. Continuous 

variables were expressed as mean±standard deviation (SD) 

and compared using independent samples t-test. 

Categorical variables were expressed as frequency and 

percentage and compared using Chi-square test or Fisher's 

exact test as appropriate. A p<0.05 was considered 

statistically significant.  

RESULTS 

A total of 60 women were enrolled in the study, with 30 in 

each group. Both groups were comparable at baseline with 

respect to age, gestational age, gravidity, and indication for 

CS (p>0.05 for all parameters) (Table 1). 

There was no statistically significant difference between 

the two groups in any of the baseline parameters, 

confirming successful randomization (Table 1). 

Primary outcome: intraoperative blood loss 

The mean intraoperative blood loss in group A (TXA) was 

420.3±58.6 ml, which was significantly lower than in 

group B (control) at 610.7±72.4 ml (p<0.001). The 

proportion of patients with blood loss ≥500 ml and those 

meeting criteria for postpartum hemorrhage (≥1000 ml) 

were both significantly lower in the TXA group (Table 2). 

Secondary outcomes 

The mean postoperative blood loss and mean hemoglobin 

drop were significantly lower in the tranexamic acid group 

compared to the control group (p<0.001 for both 

parameters) (Table 3). 

The requirement for blood transfusion was significantly 

lower in the TXA group (6.7% versus 26.7%, p=0.039). 

Similarly, the need for additional uterotonics and the 

incidence of postpartum hemorrhage were significantly 

reduced in women who received prophylactic TXA (Table 

4). 

Side effects 

No serious adverse events, including thromboembolic 

events, were recorded in either group. Minor adverse 

effects such as nausea, vomiting, and headache occurred at 

comparable and low rates in both groups (p>0.05), 

confirming the safety profile of tranexamic acid (Table 5). 

Table 1: Demographic and clinical characteristics of study groups. 

Parameter Group A (TXA, n=30) (%) Group B (control, n=30) (%) P value 

Mean age (years) 26.4±3.8 27.1±4.1 0.47 

Mean gestational age (weeks) 38.2±1.0 38.4±1.1 0.51 

Primigravida 17 (56.7) 16 (53.3) 0.79 

Multigravida 13 (43.3) 14 (46.7) 0.79 

Mean preoperative Hb (g/dl) 11.2±0.9 11.0±1.0 0.42 

Elective CS 20 (66.7) 19 (63.3) 0.78 

Emergency CS 10 (33.3) 11 (36.7)  0.78 

Table 2: Comparison of intraoperative blood loss. 

Parameter Group A (TXA, n=30) (%) Group B (control, n=30) (%) P value 

Mean intraoperative blood loss (ml) 420.3±58.6 610.7±72.4 <0.001 

Blood loss ≥500 ml 6 (20.0) 19 (63.3) <0.001 

Blood loss ≥1000 ml (PPH) 2 (6.7) 9 (30.0) 0.018 

Table 3: Comparison of postoperative blood loss and hemoglobin parameters. 

Parameter Group A (TXA, n=30) Group B (control, n=30) P value 

Mean postoperative blood loss (ml) 95.4±22.1 148.6±35.8 <0.001 

Mean preoperative Hb (g/dl) 11.2±0.9 11.0±1.0 0.42 

Continued. 
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Parameter Group A (TXA, n=30) Group B (control, n=30) P value 

Mean postoperative Hb at 24 h (g/dl) 10.4±0.8 9.5±1.1 <0.001 

Mean Hb drop (g/dl) 0.8±0.3 1.5±0.5 <0.001 

Table 4: Comparison of blood transfusion requirement and PPH incidence. 

Parameter Group A (TXA, n=30) (%) Group B (control, n=30) (%) P value 

Blood transfusion required 2 (6.7) 8 (26.7) 0.039 

Additional uterotonics required 4 (13.3) 11 (36.7) 0.036 

Incidence of PPH 2 (6.7) 9 (30.0) 0.018 

Table 5: Adverse effects in both groups. 

Adverse effect Group A (TXA, n=30) (%) Group B (control, n=30) (%) P value 

Nausea/vomiting 3 (10.0) 2 (6.7) 0.640 

Headache 1 (3.3) 1 (3.3) 1.000 

Thrombotic events 0 (0) 0 (0) - 

Any adverse event 4 (13.3) 3 (10.0) 0.688 
 

DISCUSSION 

The present study evaluated the role of prophylactic 

intravenous TXA in reducing blood loss during CS. The 

administration of 1 g IV TXA ten minutes prior to skin 

incision resulted in a statistically significant reduction in 

intraoperative blood loss, postoperative blood loss, 

hemoglobin drop, blood transfusion requirement, and 

incidence of PPH. 

The mean intraoperative blood loss in the TXA group was 

420.3 ml, compared to 610.7 ml in the control group - a 

reduction of approximately 31%. This finding is consistent 

with the results of Gungorduk et al, who reported a 

reduction of approximately 30% in intraoperative blood 

loss with prophylactic TXA during elective CS.5 Similarly, 

Gai et al demonstrated significant reduction in blood loss 

in the TXA group in a large-scale trial of 400 women.18 

The mechanism of action of tranexamic acid involves 

competitive inhibition of the lysine-binding sites on 

plasminogen, preventing its conversion to plasmin and 

thereby stabilizing fibrin clots.9 During cesarean delivery, 

the release of tissue plasminogen activator from the 

placental site promotes fibrinolysis and contributes to 

ongoing blood loss. TXA directly counteracts this 

mechanism, making its prophylactic use physiologically 

rational in this setting. 

The incidence of PPH (blood loss ≥1000 ml) was 6.7% in 

the TXA group, compared to 30.0% in the control group, 

a statistically significant difference (p=0.018). These 

figures align with those reported by Sentilhes et al in their 

large multicentric RCT, which demonstrated a significant 

reduction in PPH incidence following prophylactic TXA 

use.15  

Abdel-Aleem et al similarly observed reduced PPH rates 

and reduced need for additional uterotonics in the TXA 

group among 740 women.8 

The postoperative hemoglobin drop was significantly 

lower in the TXA group (0.8±0.3 g/dl versus 1.5±0.5 g/dl, 

p<0.001), a finding corroborated by Maged et al, who 

reported a significantly lower Hb drop in women receiving 

TXA after cesarean delivery.9 A smaller hemoglobin 

decline translates directly into a reduced risk of 

postoperative anemia, which has implications for maternal 

recovery, lactation, and the risk of infectious morbidity. 

The requirement for blood transfusion was significantly 

reduced in the TXA group (6.7% versus 26.7%, p=0.039). 

Blood transfusion in obstetric settings carries inherent 

risks including transfusion reactions, alloimmunization, 

and transmission of infections; its reduction is therefore a 

clinically meaningful outcome.16 The WOMAN trial, 

which involved over 20,000 women across 21 countries, 

confirmed that TXA significantly reduced deaths due to 

bleeding when administered within three hours of PPH 

onset, and proposed a preventive role for TXA prior to 

delivery.13 

TXA was well tolerated in this study. No thromboembolic 

events were recorded in either group, and minor adverse 

effects such as nausea and headache occurred at 

comparable rates in both groups (p>0.05). This is 

consistent with the safety data reported across multiple 

trials, including the large-scale WOMAN trial.13 Concerns 

regarding thromboembolic risk with TXA use appear to be 

unfounded at standard prophylactic doses in the obstetric 

population, as confirmed by a Cochrane systematic 

review.10 

Limitations 

A limitation of the present study is its relatively small 

sample size of 60 patients and a short study duration of 

three months. Longer follow-up studies with larger sample 

sizes would provide more robust data on both efficacy and 

long-term safety. Additionally, the study was conducted at 

a single centre, which may limit generalizability. 
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Nevertheless, the findings are consistent with international 

literature and support the growing evidence base for 

routine prophylactic TXA use during CS. 

CONCLUSION 

The present study concludes that prophylactic intravenous 

administration of TXA (1 g IV) given 10 minutes before 

skin incision significantly reduces intraoperative and 

postoperative blood loss during CS. Women who received 

TXA demonstrated: significantly lower mean 

intraoperative blood loss (420.3 ml versus 610.7 ml, 

p<0.001), significantly reduced postoperative blood loss, a 

smaller drop in postoperative hemoglobin levels, reduced 

need for blood transfusion, and lower incidence of PPH. 

TXA was found to be safe and well tolerated, with no 

serious adverse events or thromboembolic complications. 

Given its low cost, ease of administration, and established 

safety profile, prophylactic TXA can be recommended as 

a valuable adjunct to standard uterotonics in women 

undergoing CS to prevent PPH and reduce maternal 

morbidity. 
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