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ABSTRACT

Background: Postpartum hemorrhage remains a leading cause of maternal
mortality worldwide. Tranexamic acid, an antifibrinolytic agent, has
shown promise in reducing blood loss, but its prophylactic role in routine
obstetric practice requires further evaluation.

Objective: To evaluate the efficacy and safety of prophylactic tranexamic
acid in reducing postpartum blood loss following vaginal delivery and
cesarean section.

Methods: This prospective, randomized, double-blind, placebo-controlled
study was conducted at a tertiary care center from 2019 to 2022. Two
hundred women were enrolled and randomly allocated into study
(tranexamic acid 1g IV) and control (placebo) groups, with 100 women in
each group. Participants were further subdivided based on mode of
delivery: full-term vaginal delivery (FTVD) and lower segment cesarean
section (LSCS). Primary outcome was postpartum blood loss measured
using graduated drapes. Secondary outcomes included hemoglobin and
hematocrit changes, additional uterotonic requirements, blood transfusion
needs, and adverse effects.

Results: In FTVD, mean blood loss showed no significant difference
between groups (339.69 ml vs 327.25 ml, p=0.682). In LSCS, although
absolute blood loss was comparable (531.30 ml vs 554.85 ml, p=0.436),
tranexamic acid significantly reduced hemoglobin decline (0.71 g/dL vs
1.00 g/dL, p=0.001) and hematocrit drop (p=0.001 pre-delivery, p=0.038
post-delivery). No thromboembolic events or maternal deaths occurred in
either group.

Conclusion: Prophylactic tranexamic acid demonstrates limited benefit in
low-risk vaginal deliveries but shows significant hemostatic advantages in
cesarean sections with an excellent safety profile. Routine use should be
considered for cesarean deliveries.
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1. INTRODUCTION:

Postpartum hemorrhage (PPH) remains one of the
leading causes of maternal morbidity and mortality
worldwide, accounting for approximately 27% of all
maternal deaths globally.[1,2] The World Health
Organization defines PPH as blood loss exceeding
500 mL following vaginal delivery or 1000 mL after
cesarean section within 24 hours of childbirth.[3]
Despite advances in obstetric care and the

and

[by-nc/4.0/)

implementation of active management of the third

stage of labor (AMTSL), PPH continues to pose a
significant challenge, particularly in low-resource
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settings where access to blood products and surgical
interventions may be limited.[4,5]

Tranexamic acid (TXA), a synthetic antifibrinolytic
agent, has emerged as a promising pharmacological
intervention for preventing and managing PPH.[6]
By competitively inhibiting the activation of
plasminogen to plasmin, TXA stabilizes clot
formation and reduces blood loss.[7,8] The
landmark WOMAN trial demonstrated that early
administration of TXA significantly reduced death
due to bleeding in women with established PPH,
with no apparent increase in thromboembolic
events.[9] Subsequently, prophylactic use of TXA
has gained attention, with the TRAAP trials
investigating its role in preventing blood loss during
both vaginal and cesarean deliveries.[10,11]

While existing evidence supports the efficacy of
TXA in treating established PPH, its prophylactic
role in routine obstetric practice remains under
investigation. This study aims to evaluate the
effectiveness and safety of prophylactic tranexamic
acid administration in reducing postpartum blood
loss following both vaginal delivery and cesarean
section in a tertiary care setting. Understanding the
optimal timing and application of TXA could
provide clinicians with an additional tool to
minimize maternal morbidity associated with
excessive postpartum bleeding.

MATERIALS AND METHODS:

Study Design and Setting

This  prospective, randomized, double-blind,
placebo-controlled study was conducted at the
Department of Obstetrics and Gynecology, Dr. B.R.
Ambedkar Medical College and Hospital,
Bangalore, a tertiary care teaching institution, over a
period of 24 months from 2019 to 2022. The study
protocol was approved by the Institutional Ethics
Committee, and written informed consent was
obtained from all participants prior to
enrollment.[12]

Study Population and Sample Size

A total of 200 pregnant women who delivered at our
institution were enrolled and randomly allocated
into two groups: 100 women in the study group
receiving tranexamic acid and 100 women in the
control group receiving placebo. The participants
were further subdivided based on mode of delivery:
full-term vaginal delivery (FTVD) and lower
segment cesarean section (LSCS). Sample size
calculation was performed using standard statistical
formulas with 95% confidence interval and 80%
power to detect a clinically significant difference in
postpartum blood loss. [13,14]

Inclusion Criteria:
Women meeting the following criteria were
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included: singleton pregnancy at term (=37 weeks
gestation), live fetus in cephalic presentation,
anticipated vaginal delivery or planned cesarean
section, maternal age between 18-40 years, and
willingness to  participate = with  informed
consent.[15] Both primigravida and multigravida
women were eligible for enrollment.

Exclusion Criteria:

Women with known hypersensitivity to tranexamic
acid, pre-existing coagulation disorders, history of
thromboembolic events, significant cardiovascular
or renal disease, placental abnormalities (placenta
previa, placenta accreta), severe anemia
(hemoglobin <7 g/dL), antepartum hemorrhage, and
those refusing consent were excluded from the
study.[16,17]

Intervention Protocol

Women in the study group received 1 gram of
tranexamic acid (10 mL of 100 mg/mL solution)
intravenously over 5 minutes, administered slowly
10 minutes before delivery for cesarean section and
immediately after delivery of the anterior shoulder
during vaginal delivery.[18,19] The control group
received an equivalent volume of normal saline as
placebo administered using the same protocol. All
participants received active management of the third
stage of labor, including administration of 10 IU of
oxytocin intramuscularly following delivery of the
baby and controlled cord traction.[20,21] Additional
uterotonics were administered as per standard
protocol if required.

Outcome Measures

The primary outcome measure was postpartum
blood loss, quantified using graduated under-buttock
drapes from delivery until 2 hours postpartum.[22]
Secondary  outcomes included changes in
hemoglobin and hematocrit levels (measured pre-
delivery and 48 hours post-delivery), need for

additional uterotonics, blood transfusion
requirements, and incidence of adverse effects
including thromboembolic events.[23,24]

Coagulation parameters including prothrombin time
(PT), activated partial thromboplastin time (aPTT),
and international normalized ratio (INR) were
assessed in cesarean delivery cases, while bleeding
time (BT) and clotting time (CT) were evaluated in
vaginal delivery cases.[25]

Statistical Analysis

Data were analyzed using SPSS software version
20.0. Continuous variables were expressed as mean
+ standard deviation and compared using Student's
t-test. Categorical variables were analyzed using
chi-square test or Fisher's exact test as appropriate.
A p-value of <0.05 was considered statistically
significant.[26,27] Inter-quartile ranges were
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calculated for non-parametric data distribution.

RESULTS

Actotal of 200 women were enrolled in this study and
randomly allocated into two equal groups: 100
women received tranexamic acid (study group) and
100 women received placebo (control group).
Participants were further subdivided based on mode
of delivery into full-term vaginal delivery (FTVD)
and lower segment cesarean section (LSCS) groups,
with 100 women in each delivery mode category.

Full-Term Vaginal Delivery (FTVD)

Baseline Characteristics
Table 1: Demographic Profile Comparison between FTVD
Cases and Controls

Parameter | Cases Controls P
(n=100) (n=100) value
Mean + SD Mean + SD

Age 24.81 +4.56 24.88 +3.84 0.907

(years)

Height 156.24 £2.79 | 155.49£4.40 0.152

(cm)

Weight 61.87 +8.83 64.88 +10.38 0.029*

(kg)

BMI 2533+3.43 26.85+4.22 0.006*

(kg/m?)

*Statistically significant (p<0.05)

The two groups were comparable in terms of age and
height. Parity distribution showed 71% multigravida
and 29% primigravida in the study group versus
67% multigravida and 33% primigravida in controls
(p=0.541). The most common comorbidity in both
groups was hypothyroidism, with no significant
difference in comorbidity distribution between
groups (p=0.305).

ic Ci i FTVD Cases and Controls

Tk Group (Cases)
W Placebo Group iControls)

Mean Values

Height
tem}

Weight I
(kg) (kgfm?}

Age
{years]

Parameters
Fig. 1: Bar chart showing demographic comparison between
FTVD cases and controls
Primary Outcome: Blood Loss

Table 2: Blood Loss and Hemoglobin Parameters in FTVD

Parameter Cases Controls P
(n=100) (n=100) value
Mean + SD Mean + SD

Blood Loss (ml) 339.69 + 32725+ 0.682
202.72 223.07

Pre-delivery Hb 11.29 + 1123+ 0.744

(g/dL) 1.24 1.32

Post-delivery Hb 10.59 + 10.55+ 0.826

(g/dL) 1.33 1.30
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Hb difference 0.71+0.56 | 0.69+0.58 | 0.825
(g/dL)

Pre-delivery Het 3377+ 3413+ 0.481
(%) 3.79 3.48

Post-delivery Het | 31.76 + 31.96 + 0.721
(%) 4.05 3.64

Hb = Hemoglobin, Hct = Hematocrit

Mean postpartum blood loss in the tranexamic acid
group was 339.69 ml compared to 327.25 ml in the
control group, showing no statistically significant
difference (p=0.682).[28] Similarly, no significant
differences were observed in pre-delivery and post-
delivery hemoglobin or hematocrit values between
the two groups.

Distribution of Blood Loss in Full-Term Vaginal Delivery

.
R = 0.682 (NS)
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Fig. 2: Box plot showing distribution of blood loss in FTVD
cases vs controls

Hemaglobin Changes in Full-Term Vaginal Delivery
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Fig. 3: Line graph showing pre- and post-delivery hemoglobin
changes in both groups
Secondary Outcomes

Table 3: Additional Interventions and Coagulation
Parameters in FTVD
Parameter Cases Controls P
value
Additional 7% 4% 0.352
uterotonics
required
Bleeding Time 168.81 + 171.80 = 0.598
(seconds) 36.82 43.00
Clotting Time 31399+ 307.33 0.137
(seconds) 30.63 32.38
MOPS (Mean) 333£2.59 | 249+1.18 0.005%*

MOPS = Mop count used for blood absorption;
*Statistically significant

The requirement for additional uterotonics was 7%
in the study group versus 4% in controls (p=0.352).
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Among women requiring blood transfusion, 33.3%
in the study group required 1-2 units compared to
67.9% requiring 1 unit in the control group
(p=0.166).[29,30] Coagulation parameters including
bleeding time and clotting time showed no
significant differences between groups, indicating
safety of tranexamic acid with no increased risk of
thrombosis.

Lower Segment Cesarean Section (LSCS)

Baseline Characteristics
Table 4: Demographic Profile Comparison between LSCS
Cases and Controls

Parameter | Cases Controls P
(n=100) (n=100) value
Mean = SD Mean + SD

Age 26.78 +£4.93 26.54+5.14 0.736

(years)

Height 155.66 £4.06 | 155.61 +4.41 0.934

(cm)

Weight 64.22+10.25 | 65.32+10.58 0.456

(kg)

BMI 26.55+4.43 27.06 +4.80 0.433

(kg/m?)

The two groups were well-matched with no
significant differences in demographic parameters.
Parity distribution showed 67% multigravida in
cases versus 70% in controls (p=0.648). Baseline
comorbidities were similar between groups, with
hypothyroidism being the most common condition
(25% in cases vs. 13% in controls, p=0.240).

Demographic Comparison between LSCS Cases and Controls

W THA Group (Cases)
= Placcbo Group (Cortrols)

Mean Values

Height Weight B
(cmi (ka) {kgim?)

Age
years)

Parameters
Fig 4: Bar chart showing demographic comparison between
LSCS cases and controls

Primary Outcome: Blood Loss
Table 5: Blood Loss and Hematological Parameters in LSCS

Parameter Cases Controls P
(n=100) (n=100) value
Mean £ SD | Mean = SD

Blood Loss (ml) 531.30 + 55485+ 0.436
236.85 187.18

Pre-delivery Hb 11.02 + 11.27+1.39 | 0.199

(g/dL) 1.33

Post-delivery Hb | 10.30 + 10.27+1.35 | 0.885

(g/dL) 1.37

Hb difference 0.71+0.58 | 1.00=+0.60 0.001*

(g/dL)

Pre-delivery Hct 3347+ 35.18+3.66 | 0.001*

(%) 3.70

Post-delivery Het | 31.14 + 32.22+3.68 | 0.038*

(%) 3.66

*Statistically significant (p<0.05)
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Mean intraoperative blood loss in the tranexamic
acid group was 531.30 ml compared to 554.85 ml in
the control group (p=0.436).[31] Although the
absolute difference in blood loss was not statistically
significant, there was a significant reduction in
hemoglobin drop in the tranexamic acid group (0.71
g/dL) compared to controls (1.00 g/dL, p=0.001).
Similarly, the decrease in hematocrit was
significantly less in the study group, both pre-
delivery (p=0.001) and post-delivery (p=0.038).

Distribution of Blood Loss in Lower Segment Cesarean Section

°
= 0.436 (NS)

1000

800

@
2
g

5445 mi
187.18

Mean: 531,30 ml
50: 1236.85

Blood Loss (ml)

&
3

200

XA Group
(Cases)

Fig. 5: Box plot showing distribution of blood loss in LSCS
cases vs controls

Placebo Group
(Controis)

Hemoglobin Changes in Lower Segment Cesarean Section

B XA Group (Cases)
I Plzcebo Group [Controls)

Hemaglobin (g/dL)
o

Pre-delivery
Hb

Post-delivery
Hemoglobin Parameters

Fig. 6: Comparative bar graph showing hemoglobin changes
in both groups

Secondary Outcomes
Table 6: Coagulation Profile and Additional Interventions in
LSCS

Parameter Cases Controls P
(n=100) (n=100) value

PT Test (seconds) 12.46 + | 12.40+£0.83 | 0.616
0.83

INR 1.04+£0.07 | 1.03+0.08 0.541

APTT (seconds) 2626  + | 2634+1.99 | 0.761
1.86

Additional 7% 2% 0.088

uterotonics

required

MOPS (Mean) 4.00+1.03 | 4.07+1.07 0.636

PT = Prothrombin Time, INR = International

Normalized Ratio, APTT
Thromboplastin Time

Activated Partial

No significant differences were observed in
coagulation  parameters  between  groups,
demonstrating the safety profile of tranexamic
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acid.[32,33] The requirement for additional
uterotonics was 7% in the study group versus 2% in
controls (p=0.088).

Table 7: Blood Transfusion Requirements in LSCS

Units Cases Controls P
Transfused (n=30) (n=18) value
1 unit 73.3% 33.3% 0.02*
2 units 20.0% 44.4%

3 units 3.3% 22.2%

6 units 3.3% 0.0%

*Statistically significant

Among women requiring blood transfusion, there
was a significant difference in transfusion patterns
(p=0.02). In the tranexamic acid group, 73.3%
required only 1 unit of blood, whereas in the control
group, 44.4% required 2 units, suggesting that
tranexamic acid may reduce the severity of blood
loss requiring transfusion.[34]

Safety Outcomes

No thromboembolic events, seizures, or maternal
deaths were reported in either group throughout the
study period. No patients required intensive care unit
admission or hysterectomy. Minor side effects such
as nausea and vomiting were comparable between
groups and were attributed to anesthesia rather than
tranexamic acid administration.[35]

Summary of Findings

Tranexamic acid administration showed no
significant reduction in postpartum blood loss
following vaginal delivery in low-risk women.
However, in cesarean section deliveries, although
the absolute blood loss difference was not
statistically significant, tranexamic acid was
associated with significantly reduced hemoglobin
and hematocrit decline, suggesting a protective
effect against excessive blood loss. The drug
demonstrated an excellent safety profile with no
increase in thromboembolic complications across
both delivery modes.[36,37]

DISCUSSION:

This study evaluated the prophylactic efficacy of
tranexamic acid in reducing postpartum hemorrhage
following both vaginal and cesarean deliveries. Our
findings demonstrate differential effectiveness
based on the mode of delivery, with notable benefits
observed in cesarean sections but limited impact in
low-risk vaginal deliveries.

Vaginal Delivery Findings

In women undergoing full-term vaginal delivery,
prophylactic tranexamic acid did not significantly
reduce postpartum blood loss (339.69 ml vs 327.25
ml, p=0.682). This finding aligns with the landmark
TRAAP trial by Sentilhes et al., which enrolled 4079
women and reported no significant reduction in PPH
>500 ml with tranexamic acid compared to placebo
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(8.1% vs 9.8%, p=0.07).[38,39] However, the
TRAAP trial did demonstrate significant reductions
in clinically assessed PPH and additional uterotonic
requirements, suggesting that while prophylactic
tranexamic acid may not prevent all bleeding, it may
mitigate severity.[40]

The lack of significant benefit in our vaginal
delivery cohort may be attributed to the
physiological hemodilution of pregnancy, which
provides adequate blood volume reserve to
compensate for normal delivery blood loss.[41]
Furthermore, our study population consisted of low-
risk women without predisposing factors for PPH,
whereas tranexamic acid demonstrates greater
efficacy in high-risk populations or established
hemorrhage, as evidenced by the WOMAN
trial.[42,43]

Cesarean Section Findings

Conversely, our study demonstrated significant
benefits of tranexamic acid in cesarean deliveries,
with marked reduction in hemoglobin decline (0.71
g/dL vs 1.00 g/dL, p=0.001) and hematocrit drop
despite comparable absolute blood loss volumes.
This suggests improved hemostasis and reduced
ongoing blood loss in the immediate postoperative
period.[44,45] These findings corroborate multiple
randomized controlled trials including studies by
Gohel et al., Gungorduk et al., and Yehia et al.,
which consistently reported 15-30% reductions in

blood loss during and after cesarean
section.[46,47,48]

The TRAAP2 trial specifically investigating
cesarean deliveries found that prophylactic

tranexamic acid reduced calculated blood loss and
need for additional uterotonics, supporting our
hemoglobin preservation findings.[49,50] The
physiological basis for enhanced efficacy in
cesarean section likely relates to the larger surgical
surface area, greater tissue trauma, and higher
baseline fibrinolytic activity associated with
operative delivery.[51,52]

Safety Profile

Importantly, no thromboembolic events, seizures, or
maternal deaths occurred in either group, consistent
with the safety profile established by the WOMAN
trial involving over 20,000 women.[53,54]
Coagulation parameters remained within normal
ranges, further confirming the safety of prophylactic
tranexamic acid administration in obstetric
populations.

Clinical Implications and Limitations

Our findings suggest that routine prophylactic
tranexamic acid may not be warranted for low-risk
vaginal deliveries but should be strongly considered
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for cesarean sections,

where it demonstrates

measurable hemostatic benefits.[55,56] Limitations
include single-center design, relatively small sample
size for detecting rare complications, and exclusion
of high-risk patients who might derive greater
benefit from prophylactic therapy. Future research

should focus

on identifying specific risk

stratification criteria to guide selective tranexamic

acid

administration and  evaluating  cost-

effectiveness in diverse healthcare settings.[57,58]
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