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INTRODUCTION 

Though labour is a physiological process, worldwide about 

5,30,000 women die from causes related to pregnancy and 

childbirth.1 Postpartum hemorrhage (PPH) follows 6 to 

10% of all births and accounts for 25% to 33% of obstetric 

deaths every year.1 PPH is commonly defined as blood loss 

of ≥500 ml after vaginal delivery, or ≥1000 ml after 

cesarean section. But these thresholds does not take into 

account of the pre-existing health status, and blood loss of 

as little as 200 ml can be life-threatening for a woman with 

severe anemia or cardiac disease.2 According to the 

national family health survey-III, undertaken in 2005-

2006, more than half of women in India (55%) have 

anemia, including 39 % with mild anemia, 15 % with 

moderate anemia and 2% with severe anemia.3 Despite 

intense efforts to prevent anemia, many women labour 

with low hemoglobin (Hb) levels. Anemia is a cause and 

consequence of PPH. Women with moderate anemia have 

a 50% increased risk and those with severe anemia have a 

tenfold increased risk of PPH.2 Approximately 1% of 

women with spontaneous vaginal deliveries require 

transfusion.4 Severe morbidity due to PPH interferes with 

breastfeeding and bonding. Few develop post-traumatic 
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stress disorder.5 To control bleeding, some women may 

need surgery like exploratory laparotomy, uterine artery 

ligation, brace sutures and at times hysterectomy, thereby 

removing the possibility of having more children. So there 

is an immense need to find an effective way to reduce 

postpartum blood loss, especially in anemic women.  

It is essential to prevent PPH in all women, as most of them 

have low-risk pregnancies with no identifiable risk 

factors.6 As placental expulsion is a critical window for 

PPH prevention, various interventions during this stage 

have been proposed. One involving the mechanical 

mechanism is the Active management of the third stage of 

labour by mechanical interventions like preventive 

administration of uterotonic agents immediately after baby 

delivery, early cord clamping and cutting, controlled cord 

traction, and, at times uterine massage.7 But the 

administration of uterotonics, and in particular oxytocin, 

after delivery is the only intervention that is effective in 

preventing PPH.7,8 In addition to this mechanical 

enhancement, a complementary biochemical hemostatic 

effect can be expected from the use of prohemostatic drugs 

like tranexamic acid (TXA).9  

The plasma fibrinogen level decreases during the third 

stage of labour and the level of fibrin degradation products 

in the serum increases 1 hour after child birth and remains 

raised in the early puerperium.10,11 A close relationship had 

been observed between reduced fibrinogen levels and PPH 

outcomes.12 Hence, antifibrinolytics will be effective in 

reducing blood loss by interacting with the fibrinolytic 

mechanism.11,13 TXA exerts its effect by blocking lysine 

binding sites on plasminogen molecules and thereby 

inhibits fibrinolysis.14 Results from previous trials have 

revealed that TXA in planned surgery reduces the risk of 

blood transfusion, mean transfused volume, and need for 

re-operation due to bleeding, without increasing 

thrombotic events.15,16  

The clinical randomisation of an antifibrinolytic in 

significant haemorrhage (CRASH-2 trial) had 

demonstrated that the TXA reduces mortality in bleeding 

trauma patients.17 Significant reduction in the mean 

menstrual blood loss have been reported in menorrhagic 

women treated with TXA.18 This efficacy of TXA in 

menorrhagia lead to the suggestion that it can reduce 

uterine blood loss, even of low volume, and in a 

nonsurgical context. Recently, many randomized 

controlled trials (RCT) and meta-analyses had suggested 

that TXA reduces blood loss during both cesarean and 

vaginal delivery and also reduce bleeding-related mortality 

among women with PPH, especially when the drug was 

administered shortly after delivery.19-23 

As TXA inhibits fibrinolysis, it carries a potential risk of 

thrombosis. Moreover pregnancy also carries a higher risk 

of venous thromboembolism, especially during the 

puerperium.24 The World Maternal Antifibrinolytic 

(WOMAN) trial and the tranexamic acid for preventing 

postpartum haemorrhage following a vaginal delivery 

(TRAAP) trial had assessed the effects of TXA in pregnant 

women and concluded that TXA significantly reduced 

bleeding with no major adverse effects.21,23 TXA has been 

shown to be safe for clinical use during pregnancy and 

breastfeeding and no adverse events in breastfed babies 

were found in studies.19,23,25,26  

Many studies had suggested that TXA is a promising drug 

for the prevention of PPH after vaginal delivery and 

possibly for the reduction of maternal morbidity related to 

PPH.14,20,22,27 Accordingly, the European society of 

anaesthesiology recommends administration of TXA in 

the case of peripartum and postpartum hemorrhage in 

order to reduce the extent of blood loss, the duration of 

bleeding and the need for allogeneic blood products 

(Evidence 1B).28 The updated World Health Organization 

(WHO) recommendation, 2017, recommends early use of 

intravenous TXA within 3 hours of birth in addition to 

standard care in all cases of clinically diagnosed PPH, 

regardless of whether the bleeding is due to genital tract 

trauma or other causes and this reduces death due to 

bleeding, with no adverse maternal effects.29  

Therefore, an attempt was made to translate this positive 

response of TXA in our Indian women, by administering 

TXA 15 mg/kg along with oxytocin, immediately 

following vaginal delivery. The primary objective of the 

study was to analyze the efficacy of TXA in reducing 

blood loss and the secondary objective was to assess its 

safety and the impact of intervention on the occurrence of 

PPH and transfusion requirements.  

METHODS 

This randomized, double blinded, placebo controlled study 

was conducted in 200 pregnant women scheduled for 

vaginal delivery in our hospital from June 2018 to 

December 2019. Using sealed envelope technique, they 

were randomly assigned into two groups: group T (n=100) 

and group P (n=100), who along with oxytocin, received 

tranexamic acid or placebo immediately after delivery.  

The eligible participants were full term pregnant women 

(gestational age ≥37 weeks) aged 18 years or more, primi 

or second gravida, with singleton pregnancy with cephalic 

presentation scheduled for vaginal delivery with either 

spontaneous onset or induced labour. The exclusion 

criteria were hemoglobin ˂8 gm%, uterine scar, severe 

preeclampsia, macrosomia, polyhydromnios, intrauterine 

fetal death, abnormal placentation, previous history of 

PPH, history of thrombosis or epilepsy, history of medical 

problems involving the heart, liver, kidney and brain, 

uterine fibroids. Also patients with known hemostatic 

abnormalities or on anticoagulant therapy, allergy to TXA 

were also excluded from the study. The written informed 

consent was obtained from all the patients after explaining 

the purpose of study. 

Detailed history and examination were carried out for all 

the patients. Heart rate, blood pressure and antenatal 
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investigations, especially hemoglobin (Hb%) and 

hematocrit values performed in the last trimester were 

recorded. Once the investigator considered that vaginal 

delivery was likely (≥4 cm of cervical dilation), 

randomization and drug preparation was performed by an 

independent person not related to the study. Both the 

patients and the investigators were not aware of the group 

allocation. Labour was monitored carefully using a 

partogram and augmentation was done whenever required. 

The patients requiring instrumental or operative delivery 

were subsequently excluded from the study. For other 

patients in both the groups, immediately after the delivery 

of anterior shoulder, 10 units of oxytocin in 500 ml of 5% 

dextrose was started intravenously and given over 30 

minutes. After cord clamping, group T patients received 

15 mg/kg tranexamic acid (100 mg/ml solution) made to 

20 ml with normal saline and Group P patients received 20 

ml of normal saline intravenously over 5 minutes. An 

under-buttock disposable drape with graduated plastic 

collection bag was placed for a minimum of 30 min or until 

active bleeding ceased. The practical feasibility of the use 

of such a bag was demonstrated in the TRACOR trial.7 

The placenta was delivered by controlled cord traction and 

rapid suturing of the episiotomy was done. The amount of 

blood collected was measured. The mops, gauzes, pads, 

drapes used upto 24 hours post-delivery were weighed by 

electronic scale (with 1 g deviation range) before and after 

blood soaking. Difference in weight was noted. One mg 

weight was taken as equivalent to 1 ml of blood 

(gravimetric method).  

Amount of blood loss (ml)=(weight of soaked gauzes, pads 

and drapes – dry weight of gauzes, pads and 

drapes)+amount of blood collected in collection bag.  

The heart rate and blood pressure at 15, 30, 60, and 120 

minutes after delivery were recorded. Incidence of PPH as 

defined by blood loss ≥500 ml, the proportion of women 

receiving supplementary uterotonics were recorded. 

Repeat Hb% and hematocrit on day two after delivery was 

performed. The need for iron sucrose injection and blood 

transfusion were noted. Major side effects of TXA (such 

as thrombotic events or seizures) were monitored till 

discharge. Other minor adverse events like nausea, 

vomiting, diarrhoea, photopsia (sensation of seeing lights, 

sparks, or flashes of color), and allergy in the delivery 

room were also noted. Adverse neonatal outcome, if any 

were also recorded. All the collected data were tabulated 

and analysed. 

Statistical analysis 

Statistical analysis was performed using statistical package 

for social sciences (SPSS Inc., Chicago, Illinois, USA) 

version 23. Collected data were expressed as 

mean±standard deviation and percentages. Chi square test 

was used to compare categorical variables and student’s t-

test was used for numerical variables and p value <0.05 

was considered statistically significant.  

RESULTS 

Out of 100 participants in each group, 28 participants from 

group T and 29 participants from group P were excluded 

because of instrumental and operative delivery and one 

participant in group T voluntarily withdrawn, during the 

study. Finally, 71 participants in each group continued 

with the study. 

The demographic characteristics with regard to age and 

body mass index were comparable in both the groups. The 

mean age of participants in group T and group P were 

25.17 years and 25.38 years respectively. No significant 

difference were noted in pre-delivery Hb% and hematocrit 

values between both the groups. The duration of third stage 

of labour was also comparable (Table 1). 

Table 1: Patient characteristics. 

Characteristics Group T Group P 
P 

value 

Age (years)* 25.17±3.22 25.38±2.8 
0.34 

NS 

BMI (kg/m2)* 23.91±2.08 24.39±2.93 
0.13 

NS 

Stage 3 labour 

duration 

(min)* 

5.07±0.61 5.16±0.65 
0.2 

NS 

Pre delivery 

heart rate 

(beats per 

minute)* 

82.27±4.06 81.83±4.55 
0.27 

NS 

Pre delivery 

systolic blood 

pressure 

(mmHg)* 

120.37±6.90 119.86±8.17 
0.35 

NS 

Pre delivery 

diastolic blood 

pressure 

(mmHg)* 

80.24±6.54 78.99±6.55 
0.13 

NS 

Pre delivery 

hemoglobin 

(g/dl)* 

9.91±0.89 9.93±0.91 
0.46 

NS 

*Data as mean±standard deviation, NS – not significant 

The pre-delivery heart rate and blood pressure were 

comparable between both the groups (Table 1). There were 

statistically significant increase in heart rate following 

delivery, in both the groups. But the increase in group T 

was highly significant during first 15 minutes, after which 

time, increase in group P was significantly higher 

compared to group T (Figure 1).  

Both systolic and diastolic blood pressure, followed by an 

initial significant increase, dropped significantly in both 

the groups but the decrease was significantly higher in 

group P compared to group T (Figure 2 and 3).There was 

a significant drop in Hb% and hematocrit values in both 

group T (1.22 g%, 3.24%) and group P (1.57 g%, 4.62%) 
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following delivery. Comparing both the groups, the fall 

was significantly greater in group P (p<0.00001). 

Accordingly, estimated 24 hour blood loss was 

significantly higher by a mean blood volume of 86.99 ml 

in group P compared to group T (p<0.00001) (Table 2). 

Table 2: Blood indices and blood loss in both the groups. 

S. no. Characteristics Group T Group P P value 

1. Hemoglobin (g/dl)* 
Pre-delivery 9.91±0.89 9.93±0.91  0.46 NS 

48 hours post-delivery 8.69±0.94 8.36±1.01 0.024 S 

2. Hematocrit%* 
Pre-delivery 29.51±2.78 29.54±2.76 0.48 NS 

48 hours post-delivery 26.27±2.89 24.92±3.06 0.004 S 

3. Hemoglobin deficit (g/dl)* 1.22±0.33 1.57±0.35 ˂0.00001 S 

4. Hematocrit deficit%* 3.24±1.05 4.62±1.07 ˂0.00001 S 

5. Estimated blood loss (ml)* 311.24±70.41 398.23±89.53 ˂0.00001 S 

*Data as mean±standard deviation, S–significant, NS–not significant 

 

Figure 1: Comparison of heart rate between the 

groups. 

 

Figure 2: Comparison of systolic blood pressure 

between the groups. 

The incidence of PPH was 2.8% (2 cases) in group T and 

11.3% (8 cases) in group P and the difference was 

statistically significant. No significant difference was 

noted in the need for supplementary uterotonic agents 

(9.9% versus 15.5%). The proportion of patients receiving 

Iron sucrose injection were also similar. Though the 

incidence of blood transfusion was higher in group P 

(8.5%) when compared to group T (2.8%), it was not 

statistically significant (Table 3). 

Table 3: Other secondary outcomes. 

Outcomes 
Group T 

(%) 

Group P 

(%) 
P value 

Postpartum 

hemorrhage* 
2 (2.8) 8 (11.3) 0.049 S 

Additional 

uterotonics* 
7 (9.9) 11 (15.5) 0.31 NS 

Iron sucrose 

injection* 
41 (57.8) 43 (60.6) 0.73 NS 

Blood 

transfusion* 
2 (2.8) 6 (8.5) 0.15 NS 

*Data as number of patients (percentage), S-significant, NS-not 

significant 

None of the patients in both the groups developed any 

major adverse events, followed till discharge from the 

hospital.  

There was significantly increased incidence of nausea in 

group T but the incidence of vomiting and diarrhoea were 

comparable. No adverse maternal and fetal outcomes were 

noted (Table 4).  

Table 4: Incidence of adverse events. 

Adverse events 
Group 

T (%) 

Group 

P (%) 
P value 

Nausea* 
26 

(36.6) 
12 (6.9) 0.008 S 

Vomiting* 5 (7.04) 2 (2.8) 0.25 NS 

Diarrhea* 2 (2.8) 1 (1.4) 0.56 NS 

Allergy* 0 (0) 0 (0) - 

Thromboembolic 

phenomena* 
0 (0) 0 (0) - 

Seizures* 0 (0) 0 (0) - 

Visual 

disturbances* 
0 (0) 0 (0) - 

Adverse neonatal 

outcomes* 
0 (0) 0 (0) - 

*Data as number of patients (percentage), S-significant, NS-not 

significant 
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Figure 3: Comparison of diastolic blood pressure 

between the groups. 

DISCUSSION 

WHO defines PPH as blood loss of 500 ml or more. 

Though loss up to 500 ml at delivery is regarded as 

’physiological’, a healthy pregnant woman can cope with 

it without much health effects but in low-resource settings 

where anemia is prevalent, even a small amount of blood 

loss can affect an anemic woman adversely. Because of 

PPH, there is one maternal death every 6 min somewhere 

in the world.1 Anemia is a cause and consequence of 

postpartum bleeding. An international survey of 275,000 

women revealed that severe maternal outcomes following 

PPH were nearly three times more common in anemic 

women. Indian council for medical research (ICMR) 

district nutrition survey (1999-2000) had reported 

prevalence of anemia in pregnancy as 84.2% with 13.1% 

with severe anemia.30 So there is a desperate need for 

measures to reduce postpartum blood loss, especially in 

anemic women. This in turn by reducing bleeding related 

maternal morbidity, can contribute for the global 

commitment to the millennium development goal of 

reducing maternal deaths by three-quarters by the year 

2015, a commitment that requires a 5.5% reduction in the 

maternal mortality rate each year.  

The pathophysiology of PPH involves mechanical and 

clotting mechanism. For mechanical mechanism, 

prophylactic uterotonics in third stage of labor is used 

routinely. By using prohemostatic drugs like TXA, a 

biochemical hemostatic effect can be expected. Extended 

tissue damage during delivery can cause fibrinolysis and 

coagulopathy, leading to hemorrhage. TXA reduces the 

binding of plasminogen and tissue plasminogen activator 

to fibrin and thereby prevents bleeding by inhibiting the 

enzymatic breakdown of fibrin blood clots. For several 

decades, TXA has been used to reduce surgical bleeding in 

patients undergoing various types of surgery including 

orthopedic, cardiac, cranial, hepatic, ear, nose and throat 

and gynecological operations. A systematic review and 

meta-analysis of 129 trials that included 10,488 surgical 

patients found that TXA reduced the risk of blood 

transfusion by over one-third.15 CRASH-2 trial had studied 

the effects of TXA in bleeding trauma patients and 

concluded that TXA had significantly reduced death due 

to bleeding with no increase in vascular occlusive events.17 

The WOMAN trial had evaluated the effect of TXA in 

PPH and concluded that TXA had significantly reduced 

death due to bleeding with no increase in thromboembolic 

events or complications.23 The effect of tranexamic acid on 

coagulation (ETAC) study, a sub-study within the 

WOMAN trial, analysed the effects of TXA on fibrinolysis 

and coagulation during PPH and found that increased 

fibrinolysis is common in women with PPH and that 

fibrinolysis is reduced with TXA, as evident by lower D-

dimer levels.31 Ismail et al in their study, had found that 

the use of TXA following vaginal delivery increased the 

resistance in the intramyometrial and subendometrial 

blood vessels and thereby reduced postpartum blood loss. 

This effect may be secondary to its antifibrinolytic 

action.32 

TXA is a widely used drug with a good safety profile and 

there is no increased risk of adverse events.17,23,33 Because 

TXA is being given after cutting or clamping the umbilical 

cord, there will be no risk of placental transfer to the baby. 

TXA passes into breast milk in very low concentrations, 

approximately 100th of the concentration in maternal 

blood and an antifibrinolytic effect in the breast-fed infant, 

at this concentration is highly unlikely. No adverse events 

in breastfed babies were found in studies.23,25 Potential 

side-effects of TXA are Commonly: diarrhoea, vomiting 

and nausea, uncommonly: allergic dermatitis, very rarely: 

hypersensitivity reactions including anaphylaxis, 

convulsions, visual disturbances including impaired colour 

vision, hypotension (generally following an intravenous 

injection given too rapidly), arterial or venous 

thrombosis.26  

In randomised trials of antifibrinolytic agents in surgery, 

TXA dose regimens vary widely. Many studies on 

reducing postpartum blood loss have studied TXA at 

standard dose of 1 g.19,20,34 But the standard dose may be 

overdose for thin mothers and under dose for obese 

mothers. So we wanted to study the effect of TXA with a 

dose based on maternal body weight. Goswami et al had 

compared the efficacy of two different doses of TXA in 

their study on parturients and inferred that 15 mg/kg dose 

was more effective in reducing blood loss than 10 mg/kg 

dose, without increase in adverse effects.35 The same 15 

mg/kg dose had been employed in many other studies.36 

Time is of essence with regard to treating patients with 

life-threatening bleeding. Urgent treatment is important 

for two reasons. First, women with PPH bleed to death 

quickly. Second, TXA is most effective when given early. 

An individual patient data meta-analysis of the WOMAN 

and CRASH-2 trials revealed that there was a 10% 

reduction in survival benefit for every 15-min delay in 

treatment with TXA and no significant benefit was noted 

when there was a delay of more than 3 hours after the 

event.37 Hence in our study, TXA was administered in the 

dose of 15 mg/kg body weight, immediately after cord 

clamping. 

The demographic characteristics were comparable in both 

the groups. The mean age of patients in group T and group 

P were 25.17 years and 25.38 years respectively, in similar 
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to the studies by Ferrer et al and Roy et al.22,38 Both the 

groups had similar duration of third stage of labour. 

The pre-delivery heart rate and blood pressure were similar 

in both the groups. There was statistically significant 

increase in heart rate following delivery, in both the groups 

which corresponds to the stress and pain of labour and also 

blood loss. But the increase in group T was highly 

significant during first 15 minutes when compared to 

group P, corresponding to the timing of administration of 

TXA. After which time, increase in group P was 

significantly higher corresponding to the greater blood loss 

in that group compared to group T. With regard to blood 

pressure, initially there was significant increase in both the 

groups, corresponding to the stress and pain of labour. 

Followed by, there was a decrease in both the groups 

because of blood loss and the decrease was highly 

significant in group P because of greater blood loss in that 

group. Novikova et al, Sentilhes et al and Roy et al also 

had observed a similar trend in hemodynamics, in their 

study on TXA for prevention of blood loss after vaginal 

delivery.14,21,38  

There were a significant drop in Hb% and hematocrit 

values in both group T (1.22 g%, 3.24%) and group P (1.57 

g%, 4.62%). The fall was significantly greater in group P 

compared to group T. Similar observation were made by 

Li et al, Gungorduk et al, Saccone et al, Ismail et al, Roy 

et al and El-Garhy et al.19,20,27,32,38,39  Accordingly, the 

estimated 24 hour blood loss was significantly higher by a 

mean blood volume of 86.99 ml in group P (398.23 ml) 

compared to group T (311.24 ml). Saccone et al in their 

metaanalysis including 4671 participants, had evaluated 

TXA within 10 min after vaginal delivery and found a 

significantly lower blood loss with mean difference of 

84.74 ml.27 Ferrer et al had found that the use of TXA 

significantly reduced mean blood loss by 92 ml.22 

Gungorduk et al and Ismail et al had reported a reduction 

of mean blood loss by 88.4 ml and 99.5 ml in TXA treated 

group respectively.20,32 

Similar to the observation made by Gungorduk et al, 

Sentilhes et al and Mirghafourvand et al, the need for 

supplementary uterotonic agents in our study were similar 

in both the groups (9.9% versus 15.5%).20,34,40 The 

incidence of PPH was significantly lower in TXA treated 

group when compared to placebo group (2.8% versus 

11.3%). Saccone et al, in their metaanalysis found a 

significantly lower incidence of primary PPH in TXA 

treated group.27 Similar observation were also made by El-

Garhy et al and Mirghafourvand et al.39,40  Though the 

incidence of blood transfusion was higher in group P 

(8.5%) when compared to group T (2.8%), it was not 

statistically significant. CRASH-2 trial, WOMAN trial, 

Ismail et al and Sentilhes et al had found no statistically 

significant difference between the two groups in the 

incidence of blood transfusion.17,23,32,34 The proportion of 

patients receiving iron sucrose injection were also 

comparable.  

No major adverse effects like thromboembolic events and 

seizures were noted in both the groups until discharge from 

the hospital. The increased incidence of nausea was noted 

in TXA treated group and the incidence of vomiting and 

diarrhoea were similar in both the groups. No allergy to 

TXA was reported. No adverse maternal and fetal 

outcomes were noted. Sentilhes et al in their study found, 

that nausea and vomiting were significantly more frequent 

in the TXA group than in the placebo group, but were not 

severe and there were no significant incidence of 

thromboembolic events within 3 months after treatment.21 

Similar observations were made by Yang et al, Duclay-

Bouthors et al, Novikova et al and Esmail El-Garhy et 

al.9,13,14,39  

Limitations 

The major limitation was that our study is a small, single 

centre study with low risk participants. Large, multicentre 

study involving participants of all risks is needed to 

evaluate the actual efficacy of TXA. Secondly, the pre-

delivery Hb% and hematocrit measurements were 

performed in the last trimester as part of routine antenatal 

care, thereby lacked standardized timing. Thirdly, we 

lacked sufficient power to study the incidence of 

thromboembolic events. Finally, the duration of follow-up 

for adverse events were until discharge from hospital. But 

the risk of adverse events persists through 12 weeks after 

delivery. 

CONCLUSION 

The administration of TXA, along with oxytocin 

effectively reduces blood loss following vaginal delivery 

and also decreases the incidence of postpartum 

hemorrhage without any maternal and neonatal side 

effects. TXA may be safely recommended as standard 

adjunct to oxytocin for regular management of third stage 

of labour, especially in developing countries like India. 

Further extensive studies are needed to validate our 

findings. 
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