
 

 

 

                                                                                                                         November 2026 · Volume 15 · Issue 11    Page 4362 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology 
Khodaskar SP et al. Int J Reprod Contracept Obstet Gynecol. 2026 Nov;15(11):4362-4366 
www.ijrcog.org pISSN 2320-1770 | eISSN 2320-1789 

Original Research Article 

A comparative study of efficacy of tranexamic acid in reducing blood 

loss during and after cesarean section: a randomised control study 

 Shivani Prashant Khodaskar*, Nilofer I. Yelulkar, Meena N. Satia, Vijaya R. Badhwar 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Caesarean section remains one of the most common 

abdominal surgeries for women globally. Despite 

advances in anesthesia and surgical techniques that have 

made modern caesarean sections safer than in previous 

eras, they continue to be associated with intraoperative and 

postoperative complications, including bleeding, 

infection, and longer hospital stays compared to vaginal 

deliveries.1 

Postpartum hemorrhage (PPH) is responsible for 

approximately 35% of global maternal mortality. The 

Millennium Development Goal 3 aimed to reduce 

maternal mortality by 75% by 2015, while Sustainable 

Development Goal Target 3.1 seeks to reduce the global 

maternal mortality ratio to less than 70 per 100,000 live 

births by 2030.2-4 Primary and secondary post-partum 

hemorrhage represent significant complications of 

caesarean births that can affect both mother and infant, 

potentially increasing maternal mortality and morbidity. 
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ABSTRACT 

Background: Excessive bleeding during and after cesarean section is a major cause of maternal morbidity. TXA acid 

has been proposed as an effective intervention to reduce blood loss, but evidence from randomized trials is limited. This 

study aimed to evaluate the efficacy and safety of TXA acid in decreasing intraoperative and postpartum hemorrhage 

following cesarean delivery. 
Methods: This prospective, randomized, controlled trial enrolled 120 women undergoing cesarean section at a tertiary 

care hospital. Participants were randomly assigned to receive either intravenous tranexamic acid (15 mg/kg in 100 ml 

Ringer’s lactate solution, n=60) or placebo (plain Ringer’s lactate, n=60) after cord clamping. The primary outcome 

was total blood loss from placental delivery until 2 hours postpartum. Secondary outcomes included change in 

hemoglobin levels, blood pressure, and adverse events.  
Results: The tranexamic acid group had significantly lower intraoperative blood loss (421.9±27.9 ml compared to 

controls (845.9±256.6), p<0.001). Postpartum blood loss from end of surgery to 2 hours was also lower with tranexamic 

acid (30.8±3.7 ml versus 41.28±3.6 ml, p<0.001). Number of mops and drapes soaked were also less in the interventional 

group compared to control. Postoperative hemoglobin remained stable in the tranexamic acid group but dropped in 

controls (p<0.001). No significant differences in adverse events were observed between groups. 
Conclusions: Prophylactic administration of TXA acid significantly reduced intraoperative and postpartum blood loss 

following cesarean section while maintaining postoperative hemoglobin levels, without increasing adverse effects. 

These findings support the use of tranexamic acid as an effective adjunct for hemorrhage prevention in cesarean 

deliveries. 
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Tranexamic acid (TXA), a synthetic derivative of the 

amino acid lysine, has antifibrinolytic properties as it can 

reversibly inhibit plasminogen molecules' lysine binding 

sites.5 It provides an effective means of supporting 

hemostasis by blocking the enzymatic action of plasmin on 

fibrin. The fibrinolytic system is activated during placental 

delivery and remains active for 6-10 hours postpartum, 

which can lead to increased bleeding. In this study, we 

examined the efficacy of tranexamic acid in reducing 

blood loss during and after caesarean section procedures, 

with the goal of decreasing maternal mortality following 

caesarean sections through minimizing both intraoperative 

and postoperative bleeding.  

METHODS 

This prospective, randomized controlled trial was 

conducted in the department of obstetrics and gynecology 

at D. Y. Patil Medical College, Hospital and Research 

Center, Nerul, Navi Mumbai over December 2023 to 

November 2025. The study included 120 women 

undergoing caesarean section (both elective and 

emergency cases) who were randomly assigned to one of 

two groups: the intervention group (n=60) received 

tranexamic acid 15 mg/kg in 100ml Ringer’s lactate 

solution administered over 10-15 minutes before skin 

incision, while the control group (n=60) received plain 

Ringer’s lactate solution. Both groups received 10 units of 

oxytocin intramuscularly after delivery of the baby. 

Inclusion criteria were singleton term pregnancies 

undergoing caesarean section. Patients with allergies to 

tranexamic acid, severe medical conditions (cardiac, renal, 

or liver diseases), history of thromboembolic disorders, or 

pregnancy complications that increased PPH risk (such as 

preeclampsia, placenta previa, anemia with Hb<9 gm%, 

polyhydramnios, multiple pregnancy, fetal macrosomia, or 

prolonged labor) were excluded. 

Blood loss was measured by weighing soaked mops and 

drapes, measuring the volume in the suction bottle after 

placental delivery, and weighing pads used after 

completion of LSCS up to 2 hours postpartum. 

Hemoglobin levels were checked before surgery and on 

the third postoperative day. Vital signs and adverse events 

were monitored throughout the procedure and recovery 

period. 

Statistical analysis was performed using SPSS version 22. 

Data was presented as Mean±SD, and comparisons 

between groups were made using the unpaired t-test, 

Mann-Whitney U test, one-way ANOVA, or Chi-square 

test as appropriate, with p≤0.05 considered significant. 

RESULTS 

Demographic and baseline characteristics 

Table 1 shows the demographic and baseline 

characteristics of both study groups. The mean age, parity 

distribution, gestational age, indications for caesarean 

section, and duration of surgery were similar between the 

intervention and control groups, with no statistically 

significant differences (p>0.05). The majority of patients 

in both groups (approximately 80%) were between 21-30 

years of age, and most were primigravida (88.3% in the 

intervention group and 90% in the control group). 

 

Table 1: Demographic and baseline characteristics of study participants. 

Characteristics Interventional group (n=60) (%) Control group (n=60) (%) P value 

Age (years)   0.75 

<20 3 (5) 5 (8.3)  

21-30 48 (80) 47 (78.3)  

>30 9 (15) 8 (13.3)  

Parity   0.76 

Primigravida 53 (88.3) 54 (90)  

Multigravida 7 (11.7) 6 (10)  

Gestational age   0.84 

37-38 weeks 41 (68.3) 40 (66.7)  

39-40 weeks 19 (31.7) 20 (33.3)  

Type of LSCS   0.71 

Elective 32 (53.3) 30 (50)  

Emergency 28 (46.7) 30 (50)  

Indication for LSCS   0.98 

Fetal distress 21 (35) 21 (35)  

CPD 14 (23.4) 13 (20)  

Previous LSCS 12 (20) 11 (18.3)  

Failure to progress 7 (11.7) 8 (13.3)  

Breech presentation 6 (10) 7 (11.7)  

Duration of LSCS (minutes) 58.33±15.4 60±15.2 0.55 
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Table 2: Comparison of blood loss between groups. 

Parameter Interventional group (n=60) Control group (n=60) P value 

Number of soaked mops 2.5±0.49 4.6±0.72 <0.001 

Weight of soaked mops (kg) 0.064±0.009 0.43±0.31 <0.001 

Weight of soaked drapes (kg) 0.57±0.04 0.70±0.12 <0.001 

Suction volume (ml) 84.4±9.1 148.9±12.9 <0.001 

Weight of soaked pads (kg) 0.07±0.008 0.09±0.008 <0.001 

Blood loss from placental delivery to end of 

LSCS (ml) 
421.9±27.9 845.9±256.6 <0.001 

Blood loss at end of LSCS to 2 hours 

postpartum (ml) 
30.8±3.7 41.28±3.6 <0.001 

Blood loss measurements 

Table 2 demonstrates the significant difference in blood 

loss between the two groups. The mean blood loss from 

placental delivery to the end of caesarean section was 

significantly lower in the tranexamic acid group 

(421.9±27.9 ml) compared to the control group 

(845.9±256.6 ml) (p<0.001). Similarly, blood loss from 

the end of surgery to 2 hours postpartum was also 

significantly reduced in the intervention group (30.8±3.7 

ml versus 41.28±3.6 ml in the control group, p<0.001). 

The number of soaked mops was also significantly lower 

in the intervention group (2.5±0.49) compared to the 

control group (4.6±0.72) (p<0.001).  

Hemoglobin levels 

Table 3 shows the comparison of hemoglobin levels 

between groups. In the intervention group, the pre-

operative hemoglobin (10.7±0.69 gm/dl) and post-

operative day 3 hemoglobin (10.5±0.54 gm/dl) were not 

significantly different (p=0.07), indicating minimal blood 

loss. In contrast, the control group showed a significant 

drop from pre-operative (11.6±1.05 gm/dl) to post-

operative day 3 (10.59±0.89 gm/dl) hemoglobin levels 

(p<0.001). 

Table 3: Comparison of hemoglobin levels between 

groups. 

Time Point 
Interventional 

group (n=60) 

Control 

Group (n=60) 

Pre-operative 

Hb (gm/dl) 
10.7±0.69 11.6±1.05 

Post-operative 

day 3 Hb (gm/dl) 
10.5±0.54 10.59±0.89 

P value 0.07 <0.001 

Table 4: Comparison of blood pressure between groups. 

Parameters Interventional group (n=60) Control group (n=60) P value 

Systolic BP (mmHg)    

Pre-operative 114.5±5.9 115.6±4.9 0.24 

Post-operative 114.6±5.03 111±5.7 <0.001 

Diastolic BP (mmHg)    

Pre-operative 74.33±4.9 74.1±4.9 0.85 

Post-operative 74.33±4.9 73.8±4.9 0.58 

 

 

Vital signs and adverse events 

Table 4 presents the comparison of blood pressure between 

groups. While pre-operative systolic blood pressure was 

similar between groups (p=0.24), post-operative systolic 

blood pressure was significantly higher in the intervention 

group (114.6±5.03 mmHg) compared to the control group 

(111±5.7 mmHg) (p<0.001). No significant differences 

were observed in diastolic blood pressure either pre-

operatively or post-operatively (p>0.05). Minor adverse 

effects like nausea and vomiting were observed in both 

groups, but there were no serious adverse events reported. 

DISCUSSION 

Our study demonstrated that prophylactic administration 

of tranexamic acid (15 mg/kg) significantly reduced blood 

loss during and after caesarean section. The mean 

intraoperative blood loss in the tranexamic acid group was 

421.9±27.9 ml compared to 845.9±256.6 ml in the control 

group, representing an approximately 50% reduction. This 
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finding aligns with the results reported by Gobbur et al, 

who found a 20% decrease in blood loss and an 18% 

reduction in postpartum hemorrhage incidence with 

tranexamic acid.6 Similarly, a comparable trial by Gai et al 

revealed a 30% decrease in blood loss and a 25.7% 

decrease in postpartum hemorrhage incidence.7 Our results 

also corroborate with the findings of Gohel et al, Sekhavat 

et al, Shanatakumari et al, and Abdel-Aleem M et al, all of 

whom reported significant reductions in blood loss with 

tranexamic acid use.8-11 

Importantly, our study found that postoperative 

hemoglobin levels remained relatively stable in the 

tranexamic acid group (10.7±0.69 gm/dl preoperatively vs. 

10.5±0.54 gm/dl on postoperative day-3), while there was 

a significant drop in the control group (11.6±1.05 gm/dl 

preoperatively vs. 10.59±0.89 gm/dl after postoperative 

day-3). This suggests that tranexamic acid not only 

reduces visible blood loss but also helps maintain 

hemoglobin levels, potentially reducing the need for blood 

transfusions. These findings are consistent with previous 

studies by Xu et al, Bhavana et al, and Gungorduk et al, 

who also observed smaller decreases in postoperative 

hemoglobin levels in tranexamic acid groups compared to 

control groups.12-14 

Regarding safety, we found no significant increase in 

adverse events with tranexamic acid use. While there was 

a statistically significant difference in postoperative 

systolic blood pressure between groups, this was not 

clinically significant and did not necessitate intervention. 

No thromboembolic complications were observed in either 

group. These safety findings align with the existing 

evidence supporting the favorable safety profile of 

tranexamic acid in obstetric populations as reported by 

multiple studies.8,15-18 However, our study has limitations, 

including a relatively small sample size that may have 

limited our ability to detect rare adverse events, and a short 

follow-up period of only 2 hours postpartum. Larger 

studies with longer follow-up periods are warranted to 

further evaluate the long-term safety and potential cost-

effectiveness of this intervention in obstetric practice. 

CONCLUSION 

This randomized controlled trial provides robust evidence 

that prophylactic administration of tranexamic acid 

significantly reduces blood loss during caesarean section 

and in the immediate postpartum period. The drug 

effectively maintained postoperative hemoglobin levels 

without increasing the risk of adverse events. 

Our findings support the inclusion of tranexamic acid in 

protocols for hemorrhage prevention during cesarean 

deliveries. The significant reduction in blood loss 

demonstrated in this study could potentially reduce 

maternal morbidity associated with postpartum 

hemorrhage and decrease the need for blood transfusions. 

Future research should focus on larger multi-center trials 

with longer follow-up periods to further evaluate the long-

term safety profile of tranexamic acid in obstetric patients 

and its potential cost-effectiveness in various healthcare 

settings. 
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