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Effect of preoperative prophylactic il

intravenous tranexamic acid on perioperative
blood loss control in patients undergoing
cesarean delivery: a systematic review

and meta-analysis

Fan Yang', Han Wang? and Mengdie Shen?"

Abstract

Background Postpartum hemorrhage (PPH) is one of the important risk factors leading to maternal mortality and
intervention is essential. Oxytocin therapy is widely used clinically, but the effect is unsatisfactory. The efficacy of
tranexamic acid (TXA) in hemostasis is notable, whereas its use in preventing PPH warrants exploration.

Aims To evaluate the effect of prophylactic administration of TXA on perioperative blood loss in women undergoing
cesarean section by systematic review and meta-analysis of published studies.

Methods Bibliographic databases were screened from their inception to December 2022 to retrieve relevant studies.
Study outcomes including blood loss during cesarean section, 2-h postpartum blood loss, total blood loss (during
cesarean section and 2-h postpartum), and 6-h postpartum, as well as hemoglobin changes were extracted and
compared.

Results A total of 21 studies, nine randomized clinical trials and 12 cohort studies, involving 1896 patients given
TXA prophylactically and 1909 patients given placebo or no treatment, were analyzed. Compared with the control
group, the preoperative prophylactic intravenous administration of TXA significantly reduced the intraoperative (RCT:
P<0.00001, cohort studies: P<0.00001), 2-h postpartum (RCT: P=0.02, cohort studies: P<0.00001) and total blood
loss (RCT: P<0.00001, cohort studies: P=0.0002), and reduced the decline in hemoglobin (RCT: P<0.00001, cohort
studies: P=0.0001), but did not significantly affect blood loss at 6-h postpartum (P=0.05).

Conclusion Prophylactic intravenous TXA before cesarean section is helpful in preventing perioperative bleeding in
women.

Trial registration http://www.crd.york.ac.uk/PROSPERO, identifier: CRD 42022363450.
Keywords Tranexamic acid, Postpartum hemorrhage, Cesarean delivery

*Correspondence:

Mengdie Shen

s167725@zju.edu.cn

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12884-023-05753-9&domain=pdf
http://www.crd.york.ac.uk/PROSPERO

Yang et al. BMC Pregnancy and Childbirth (2023) 23:420

Introduction

Postpartum hemorrhage (PPH) is a serious complica-
tion during delivery as it can lead to maternal death
and severely impacts families and society. Worldwide,
approximately 530,000 women die from pregnancy
complications every year, of which less developed
countries account for the majority [1]. The incidence
rate of PPH in developed countries is also on the rise.
According to the American College of Obstetricians
and Gynecologists (ACOG) data [2], postpartum hem-
orrhage causes approximately 11% of maternal deaths
in the United States. Although there are some identifi-
able high-risk factors for PPH, many cases occur sud-
denly. There has been significant progress in medical
care around the world in the twenty-first century. The
current standard of care for PPH is postpartum admin-
istration of uterotonic agents, which promotes uterine
contraction and reduces vaginal bleeding in both vagi-
nal delivery and cesarean section [3]. However, high-
concentration uterotonic agents cannot be given prior
to delivery. Therefore, early intervention and alterna-
tive therapeutic options are essential for PPH to effec-
tively reduce the risk of death and improve maternal
outcomes.

Tranexamic acid (TXA) is a synthetic antifibrino-
lytic drug and inhibits the interaction between
fibrinolysin and fibrin to stabilize the fibrin matrix
[4]. It is effective in preventing bleeding complica-
tions and improving the clinical outcomes of patients
with trauma [5]. In the past decades, many studies [6,
7] have shown that TXA can effectively reduce surgi-
cal blood loss and blood transfusion requirements. In
2022, Devereaux et al. [8], conducted a trial in which
9535 patients undergoing noncardiac surgery were
randomized them to TXA or placebo. TXA adminis-
tered patients showed significantly lower incidence of
major organ bleeding, with no significant increase in
thrombosis related adverse outcomes. TXA was found
to be effective in reducing blood loss in multiple types
of surgery, including gynecological related procedures.
However, currently there are no clear recommenda-
tions for the preoperative application of TXA to pre-
vent intraoperative bleeding. Although the WOMAN
trial [9] showed that the administration of TXA was
effective in the treatment of PPH, reducing mortality
by 20-30%, recommendations for the application of
TXA to prevent PPH before the start of cesarean sec-
tion has not been developed. Therefore, in this study
we performed a meta-analysis of preventative TXA
administration on the effect of maternal blood loss by
cesarean section to generate addition evidence for the
use of this drug for PPH.
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Materials and methods

We performed this systematic review and meta-analysis
using predefined protocols and reported methods accord-
ing to the statement of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) [10].
This research protocol has been prospectively registered
and can be obtained online. (PROSPERO registration
number: CRD 42022363450).

Search strategy

Literature searches of the following databases: Medline,
PubMed, Web of Science, Embase, and the Cochrane
Library, were systematically performed from their incep-
tion to December 2022. The lists of included articles were
screened to determine potentially missed literatures and
relevant studies were screened as completely as possible.
We used the following MeSH (Medical Subject Headings)
terms alone or in combination for article retrieval: "post-
partum hemorrhage”, "tranexamic acid”" and "cesarean
section". The database search was performed on 28™ Sep-
tember 2022, and then updated on 26" December 2022.

Inclusion and exclusion criteria

Studies with the following criteria were included: (1)
patients: pregnant women who were scheduled to
undergo cesarean section; (2) interventions: TXA admin-
istered prior to the start of surgery. Comparator: placebo
or no treatment before the start of surgery. Oxytocin was
prescribed as prophylaxis for bleeding in both groups; (3)
Outcomes: the primary outcome was postpartum blood
loss, including intraoperative, 2-h postpartum, and total
(intraoperative and 2-h postpartum). Secondary out-
comes were hemoglobin changes, and 6-h postpartum
blood loss. Exclusion criteria: (1) patients who did not
undergo cesarean delivery; (2) patients who were not
treated with oxytocin; (3) deficiency of control groups
and information of the primary outcomes.

Study selection and data extraction

In this study, two independent researchers (FY and HW)
searched each database separately, screened articles
according to the titles and abstracts, excluded articles
unrelated to this study, and determined articles that con-
form to the criteria. Subsequently, the full texts of articles
that met the inclusion criteria were obtained, and infor-
mation relating to population, medications used, post-
partum blood loss, hemoglobin changes characteristics
were extracted. For articles where information was not
fully available, we tried to contact the original authors
and endeavored to compensate for missing informa-
tion. Any disagreements among the two study research-
ers were resolved with mutual discussion, or a third
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researcher (MS) was asked to assist with the screening
and evaluation.

Quality assessment

We used the Cochrane Collaboration’s tool [11] to evalu-
ate the risk of bias in randomized control trial (RCT)
studies and the Newcastle Ottawa scale (NOS) [12] was
employed to evaluate the cohort studies. The Cochrane
risk assessment tool is based on a point-by-point review
of each included study and assess seven types of biases:
random sequence generation (selection bias); allocation
concealment (selection bias); blinding of participants
and personnel (performance bias); blinding of outcome
assessment (detection bias); incomplete outcome data
(attrition bias); selective reporting (reporting bias); other
bias. Studies were classified as low, unclear, or high risk
for each bias category. The NOS is a quality assessment
tool used for observational studies. For cohort studies,
the quality levels of three areas: group comparability,
study group selection, and outcomes were assessed. High
quality studies are those that score five points or above
out of a total score of nine points. The assessment was
performed independently by two reviewers to ensure
accuracy. Any disagreements among the two study
researchers were resolved with mutual discussion, or a
third researcher was asked to assist with the screening
and evaluation.

Sensitivity analysis

We used the method of leave-one-out to perform sensi-
tivity analysis for RCT studies and cohort studies sepa-
rately. We examined whether the results substantially
changed by removing the data from one study each time
from the included studies for further analysis.

Statistical analysis

The Revman software (version 5.3.0, Copenhagen, Den-
mark) was used for meta-analysis. We tested the included
studies for heterogeneity by evaluating the I statistic.
P>0.1 and I” <50% are indicators of acceptable heteroge-
neity level and allows the use of a fixed-effect model. The
random-effect model was used when P<0.1 and > 50%.
The P value of the combined statistics was generated with
P<0.05 considered as statistically significant [13, 14]. For
continuous parameters (blood loss, hemoglobin change),
we calculated the mean difference (MD) between the two
groups.

Results

Through a systematic search, a total of 2067 studies
were screened. Based on titles and abstracts, 108 stud-
ies were selected for full-text review. Finally, 21 studies
(9 RCT; 12 cohort studies) including 1896 patients given
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TXA prophylactically and 1909 patients given placebo
or no treatment, met the inclusion criteria for this study
(Fig. 1).

Study characteristics

There were 2295 patients in the nine RCT studies, of
which 1140 patients received prophylactic TXA and
1155 received placebo or no treatment. In the TXA
group, eight studies used 1 g of TXA while one study
used 10 mg/kg. In the control group, seven studies used
placebo and two had no treatment. In the twelve cohort
studies there were a total of 1510 patients, of which 756
received prophylactic TXA and 754 were administered
placebo or no treatment. In the TXA group, nine studies
used 1 g of TXA, and three studies used 10 mg/kg. In the
control group, five studies used placebo while seven did
not use any treatments. Details of all 21 studies are sum-
marized in Tables 1, 2 and 3.

Risk of bias

The result of the quality assessment is presented in Fig. 2
and Table 4. The risk of bias assessment showed that the
overall quality of the nine RCTs included are reasonable.
The most common bias is detection bias (blinding of out-
come assessment). Only one RCT study clearly pointed
out that a blinding method was used for outcome assess-
ment, whereas the other trials did not describe the pro-
cess. This limitation is not easy to overcome in clinical
work. For performance bias, one study showed that there
was no blinding of participants and personnel, while
there is insufficient information in two studies to deter-
mine whether there are any such biases. The risk of bias
is low for selection bias (random sequence generation
and allocation concealment), attrition bias (incomplete
outcome data), reporting bias (selective reporting), and
other bias. All 12 cohort studies have NOS quality scores
of five and above, indicating that these studies are of high
quality and can be included in this meta-analysis.

Primary outcomes

Blood loss during cesarean section

There are 18 studies (seven RCTs and 11 cohort stud-
ies) with a total of 2752 patients, where 1377 were in the
TXA group and 1375 in the control group. The mean
intraoperative blood loss in the TXA group was less
than that of the control group. This reduction in blood
loss during operation with TXA administration is sig-
nificant in both the RCT studies (seven studies with 666
TXA patients and 666 controls; MD: -170.92 mL; 95%
CI: -215.28, -126.55; P<0.00001) and the cohort studies
(11 studies with 711 TXA patients and 709 controls; MD:
-115.51 mL; 95% CI: -166.74, -64.28; P<0.00001) (Fig. 3
and Table 5).
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Fig. 1 Study flow diagram. Records were identified through database searches and grey literature. A total of 108 articles met the criteria for full-text

review, and 21 of them were finally included in the meta-analysis

2-h postpartum blood loss

Thirteen studies (three RCTs and 10 cohort studies)
reported the 2-h postpartum blood loss for a total of 1630
patients (816 TXA and 814 controls). The TXA group
showed reduction of blood loss compared to control.
This trend remained significant when the RCT (three
studies with 150 TXA patients and 150 controls; MD:—
41.32 mL; 95% CI: -74.78, -7.87; P=0.02) and cohort
studies (10 studies with 666 TXA patients and 664 con-
trols; MD: -41.10 mL; 95% CI: -56.02, -26.18; P<0.00001)
were analyzed separately. (Fig. 3 and Table 5).

Total blood loss (during cesarean section plus 2-h
postpartum)

Total blood loss was reported in 10 studies (two RCTs
and eight cohort studies) for a total of 1740 patients
(874 TXA and 866 controls). The mean total blood loss
was lower in the TXA group compared to control. The
trend again remained significant when the RCT (two
studies with 403 TXA patients and 397 controls; MD:
-229.81 mL; 95% CI: -331.48, -128.14; P<0.00001) and

cohort studies (eight studies with 471 TXA patients and
469 controls; MD: -166.60 mL; 95% CI: -254.21, -78.98;
P=0.0002) were analyzed separately (Fig. 3 and Table 5).

Secondary outcomes

6-h postpartum blood loss

The 6-h postpartum blood loss was only reported in
three RCT studies, which involved a total of 912 patients
(456 TXA and 456 controls). These studies showed that
the TXA group has a mean reduction of 41.52 mL (95%
CIL -83.52, 0.48) of blood loss compared to the control
group, but this was not statistically significant (P=0.05)
(Fig. 4 and Table 5).

Hemoglobin change

Ten studies (five RCTs and 5 cohort studies) documented
hemoglobin changes. A total of 2353 patients were
involved, with1169 in the TXA group and 1184 in the
control group. Compared with the control group, pro-
phylactic TXA reduced the hemoglobin. Significant dif-
ferences were also observed when the RCT (five studies
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Table 3 The general characteristics of included studies
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Randomized Controlled Trial (RCT)

Study

Age (years)?

Gestational age (weeks)?

BMI (kg/m?)?

Birth weight (g)?

Ali Movafegh [15]
H. Abdel-Aleem [16]

Mehmet B. Sentu'rk [17]
Anuradha Ghosh [18]

Haitham Torky [19]

Abd El-Naser Abd El-Gaber [20]
Forozan Milani [21]

Zahra Naeiji [22]

Amr H. Yehia [23]
Cohort Studies
Upasana Goswami [24]
Ming-ying Gai [25]
Tullika Singh [26]
A.V.Chandak [27]

Leila Sekhavat [28]
Irene Ray [29]

S.J. Dhivya Lakshmi [30]
Khing Rushulo [31]

P Malathi [32]

Samir Abd Allah Ali [33]
Ayman A. Soliman [34]
Noshina Shabir [35]

27.0+34/276+4.1
26.34+5.16/26.62 +5.05

30.20+6.83/29.22+6.93
25.94+3.78/26.04+3.39
30.7 +4.66/30.8 +4.37
27.14+4.986/26.77 +£4.942
29.33+5.59/31.2+553
27.16+4.64/27.89 +4.44

284+49/286+4.7

236+25/243+26
29.71+4.18/29.75 +4.01
25+1.46/30+1.24
243+26/236+25
262+4.7/27.1+4.1
25.00+4.71/25.88 +5.39
26.77 +2.807/26.82 +2.801
266+5.0/288+4.7
23.40+3.06/23.59+3.56
27.81+507/28.32+4.65
2146 +2.71/2146+2.71
26.01+4.69/26.79+5.39

38.9+04/39.0+06
39.32+1.15/3931+1.17

38.6240.779/38.72+0.671

38.32+1.124/3824+1.518
37.93+0.69/37.86+0.81
38.70+2.66/38.50+2.83

39.1+1.1/390+12

38.80+1.11/3867+1.03
39.1+1.24/393+1.28

38.92+1.38/39.02+142

38.19+0.7/38.22+ 1.1
39.34+0.47/39.28+0.45
3795+ 141/3897 £ 144

26.87 +6.19/27.17 +£5.83
32.88+2.76/33.59+3.22

29.34+2.11/2858+2.79

27.2+1.6/275+20

224+16/228+16

29.38+1.2/29.12+23

29.2443/29.55+3.08
29.01+223/2822+2.06

318847 +458.20/3199.18 +
44454

3207.40+459.70/3218.30 +
423.79

2 Values are given as mean + standard deviation, unless indicated otherwise

Data are presented as total number (number in the TXA versus number in the control group)

with 844 TXA patients and 859 controls; MD:—0.63 g/
dL; 95% CI: -0.82, -0.44; P<0.00001) and cohort stud-
ies (five studies with 325 TXA patients and 325 controls;
MD:—0.82 g/dL; 95% CI: -1.32, -0.32; P=0.0001) were
analyzed separately (Fig. 4 and Table 5).

Sensitivity analysis

A “leave-one-out” sensitivity analysis showed that our
results were robust and individual elimination of each of
the included studies did not cause any substantial varia-
tion in our findings.

Discussion

Maternal mortality is an important concern in both
developed and developing countries, and PPH is a major
contributor. Especially in low-income countries, PPH is
the number one cause of maternal death. Current data
suggests that one woman dies from postpartum hemor-
rhage every seven minutes worldwide [36]. Thus, efforts
to reduce maternal mortality must include a focus on
the prevention of PPH. Since 2018, the World Health

Organization (WHO) [37] has recommended that
women undergoing delivery, whether by cesarean sec-
tion or vaginally, should be given uterotonic agents to
prevent the occurrence of PPH. However, PPH remains
a very common morbidity. At present, oxytocin is the
standard drug for the prevention of PPH in the clinic,
but it has a short half-life and requires continuous use
to sustainably contract the uterus. However, repeated
use can lead to receptor desensitization, which reduces
the effectiveness of oxytocin. Some patients may also
experience hypertension, water and sodium retention
and other adverse effects. A 2018 report noted that the
incidence of PPH remains high at 15% even with the
prophylactic use of oxytocin [38]. Previous studies [39]
also showed that women who delivered by cesarean
section have significantly higher blood loss than those
who delivered by the transvaginal method. Therefore,
to better prevent the occurrence of PPH in cesarean
section patients, there is a clinical preference to adopt a
combined medication regimen.
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Fig. 2 Risk of bias summary and graph showing authors'judgements about each risk of bias item for RCTs

Antifibrinolytics are common drugs for the preven-
tion and treatment of bleeding by competitively inhibit-
ing the binding of plasminogen to fibrin, thus affecting
the body’s endogenous hemostatic process, and reducing
excessive bleeding. TXA is one such drug that is more
commonly used in the clinics as it has good records of
reducing blood lost in different circumstances. A world-
wide study of 130,000 traumatic brain injury patients by
the CRASH-3 trial collaborators [40], showed that the
administration of TXA within three hours of head injury
significantly reduces the occurrence of intracranial hem-
orrhage and mortality. Similarly, a RCT study in 2016
[41] showed that prophylactic administration of TXA sig-
nificantly reduces the incidence of bleeding after benign
hysterectomy and reoperation for postoperative bleed-
ing. These studies demonstrate the potential of TXA to
reduce bleeding.

In this systematic review and meta-analysis, we
included randomized controlled trials and cohort stud-
ies on the effect of preoperative prophylactic use of

TXA on perioperative blood loss in cesarean sectioned
women, including hemoglobin changes and blood losses
intraoperatively, 2-h postpartum, total (during cesar-
ean section and 2-h postpartum) and 6-h postpartum.
We found that prophylactic use of TXA before cesar-
ean section significantly reduced the intraoperative
blood loss (RCT: -170.92 mL; 95% CI: -215.28, -126.55;
Cohort: -115.51 mL; 95% CI: -166.74, -64.28), 2-h post-
partum blood loss (RCT: -41.32 ml; 95% CI: -74.78, -7.87;
Cohort: -41.1 mL; 95% CI: -56.02, -26.18) and total blood
loss (RCT: -229.81 ml; 95% CI: -331.48, -128.14; Cohort:
-166.6 mL; 95% CI: -254.21, -78.98), and hemoglobin
change (RCT: -0.63 g/dL; 95% CI: -0.82, -0.44; Cohort:
-0.82 g/dL; 95% CI: -1.32, -0.32) compared with the con-
trol group. While the 6-h postoperative blood loss was
also reduced in the TXA group, it did not reach statistical
significance.

In recent years, the role of TXA in reducing PPH has
gradually been appreciated. He et al.[42] simulated
antithrombotic therapy in vitro by adding a thrombin
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Table 4 Results of quality assessment using the Newcastle-Ottawa Scale for cohort studies

Study Selection Comparability Outcome Quality
score

Representativeness Selection  Ascertainment of Demonstration Comparability Assessment of Was Adequacy

of the exposed of the non- exposure that outcome of  of cohorts on outcome follow-up of follow-up

cohort exposed interest was not the bias of long of cohorts

cohort present at start of the design or enough for
study analysis® outcomes
to occur

Upasana * * * * * * * 7
Goswami
[24]
Ming-ying % * * * * * * * 8
Gai [25]
Tullika * * *® * * * ¥* 7
Singh [26]
A.V.Chan- % * * * * * * 7
dak [27]
Leila * * * * * * * * 8
Sekhavat
[28]
IreneRay % * * * * * 6
[29]
SJ.Dhivya % * * * * * * 7
Lakshmi
[30]
Khing * * * * * * 6
Rushulo
[B31]
P Malathi % * * * * * * 7
32]
Samir Abd % * * * * * * 7
Allah Ali
[33]
AymanA. % * * * * * * 7
Soliman
[34]
Noshina * * * * * * * 7
Shabir

[35]

@ A maximum of 2 stars can be assigned in this category

inhibitor in the presence of low concentration of TXA
(0.4 mg/L), which increased the clot lysis time from 40 to
50 min. In the presence of FXa inhibitors, the dissolution
time increased from 25 to 50 min. However, when TXA
was administered at a higher dose of 9.5 mg/L, fibrinoly-
sis was abolished in both the thrombin and FXa inhibi-
tor groups. In support of this, an in vitro study from
1968 showed significant antifibrinolytic activity when
TXA was used at 10 mg/L or more [43]. Subsequently,
a metabolic study by Andersson et al. [44] showed that
in healthy adults, intravenous administration of 10 mg/
kg TXA achieved blood concentrations of approximately
18 pg/mL after 1 h, and declined to approximately 10 pg/
mL after 3 h and 5 pg/mL after 5 h. Thus, 55% of TXA
was already metabolized via the kidneys three hours after
administration, and 90% was metabolized after 24 h, giv-
ing TXA a half-life of approximately three hours. This
may explain the finding in our study that blood loss six

hours after prophylactic use of TXA was not significantly
different from that of the control group.

An in-depth research of cesarean deliveries by Gilliot
et al. [45] showed that 90% of patients given 1 g TXA
attained blood concentration of TXA >30 mg/L dur-
ing the first 15 min after administration. According to
the pharmacokinetic characteristics of TXA, preop-
erative prophylactic administration of TXA may play a
role before activation of the fibrinolytic system, thereby
reducing the occurrence of hemorrhage. TXA has
been used to treat severe PPH and save maternal lives
since 1972 [46]. The woman trial [9] in 2019 involving
20,021 women showed a significant reduction in the
incidence and mortality of maternal hemorrhage when
TXA was administered within three hours of delivery,
and highlighted the importance of early administration.
Despite these evidence for the benefit of TXA in PPH
and other circumstances where bleeding is a risk, there
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Blood loss during cesarean section

RCT Favours [TXA Group] Control Group Mean Difference Mean Difference
Study or Subgroup Mean __ SD_Total Mean _SD Total Weight IV, Random, 95% C1 V. Random, 95% C1
Ao Etaser Abd EXGaber 38768 9305 250 36079 10746 230 167K 17311 (19073, 153481 -

All Movafegh 2625 396 50 4047 944 50 16.1% -142.20 [-170. -] —
Ame H. Yehia 3695 198 106 G068 193 106 —_—
Anuradha Ghash 3678 3677 70 6278 915 70 -

Forozan Mian 5095 2087 30 6499 2341 30

Haltham Torky 59155 162.08 60 678.37 17149 60 . 6. . .

Zahra Nael 3911 674 100 5238 1534 100 157X -132.70 [-165.54, -99.86] —
Total @5% C1) 666 100.0% -170.92 [-215.28, -126.55] -

Heterogenehy: Taw* = 2081.18; ChP = 72.65, df = § (P < 0.00001); F = 92%

Test for overall effect: Z = 7.55 (¢ < 0.00001)

0 -100 100 200
Favours [TXA Group] Favours [Contral Group]

Cohort Favours [TXA Group] Control Group Mean Difference Mean Difference
Study orSubgroup __ Mean __ SD__ Total _Mean _SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
‘A V. Chandak 3088 43.6 50 349.18 4217 94X —40.38 [-57.15, -23.57] -
AymanA. Solman  286.82 47.42 50 40674 6056 50 04N -119.92 [-141.24, -98.60] —
rene Ray 499.75 1112 50 690.85 19841 50  B.3% -191.10 (-154
Khing Rushulo 330 18.4 7 24 30 i Sl( ~38.00 [-4 27.1 -
Ming-ying Gal 32226 148.15 91 35834 14807 89 -36.08 ( 19 36, 7.20] —
Nashina Shabir 50062 1112 50 696.85 19632 50 ux -196.23 |-258.77,-133.69] ————
lath! 375 69 100 410 799 100 904K  -35.00 [-55.60,-1431] —

S).Dhwa lakshml  347.17 1086 G0 517.72 150
Samir Abd Allah All 38655 104.98 100 507.76 152.14
Tullka Singh 202.25 29.244 100 3922 24.314

X -170.55 [-217.41, ~123.69] E—

60 8.8
100 01X -121.21[-157.44,
100 9.5% -189.95 [-197.40,
30

—usul —
82.50}

Upasana Goswami 37683 31961 30 527.17 88.666 9.2% -150.34 [-184.07, ~116.61] —_
Total (95% CI) 709 1000% -11551(-166.74, -64.28] g
Heterogeneny: Taw® = 7159.13; ChF = 740.95, df = 10 (P < 0.00001); ¥ = 99% TR
K -100 160 200
Test for overall effect: Z = 4.42 (P < 0.00001) Favours [TXA Group]Favours [Control Group]
o SEMD) o S50
{CiAbd El-Naser Abd EI-Gaber OTulika ghgh
Ommnga OKhing Rushulo
ey OA V. Crardak
20 » Nman A Sfmielathi
OHaitham Torky
g,
w » %’#Rp RO4Man an
FARRWE L nl
I OForazan Mian » ;
k [~
® w0
\ w . w
~100 [} 100 200 ~200 =100 [J 100 200
Blood loss during cesarcan section - RCT Blood loss during cesarcan section - cohort
2-hour postpartum blood loss
RCT Group Control Group Mean Difference Mean Difference
Study or Subgroup  Mean SD_Total Mean SD_Total Weight 1V, Random, 95% CI IV, Random, 95% CI
‘Al Movafegh 671 65 50 141 339 50 33.9% -73.00[-83.47,6433]  —=—
Anuradha Ghash  48.06 B.202 70 76.02 6209 70 34.8% -27.96 [-30.37, -25.55] =
Forazan Milani 423 2175 30 63.2 48.84 30 313X -20.90 [40.03,-1.77] —
Total (95% CI) 150 150 100.0% -41.32 [-74.78, -7.87]  —eeSER—
Heterogenehy: Tau* = 835.76; ChF = 84.28, df = 2 (P < 0.00001); F = 98% =T ="} % 00
Test for overall effect: = 2.42 (P = 0.02) Favours [TXA Group] Favours [Control Group)
Cohort “TXA Group Control Group Mean Difference Mean Difference
Study or Subgroup __ Mean SD_Total _Mean SD_Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
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Fig. 3 Forest plot diagram showing the effect of prophylactic TXA use before cesarean section on intraoperative blood loss, 2-h postpartum blood

loss and total blood loss
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Fig. 4 Forest plot diagram showing the effect of prophylactic TXA use before cesarean section on 6-h postpartum blood loss and hemoglobin
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is currently no consensus guideline for the prophylactic
use of TXA in cesarean section patients. In this study,
RCT and cohort studies, analyzed separately, showed
consistently that preoperative prophylactic intravenous
administration of TXA is beneficial in reducing intra-
and postoperative bleeding.

A study shows that patients who use TXA in hip and
knee arthroplasty have no increased risk of vascular
occlusion events [47]. Although there is research evi-
dence [48] shows that TXA can reduce blood transfu-
sion during surgery, there is still uncertainty whether
TXA is related to the increased risk of arterial and
venous thromboembolism, which limits its wide appli-
cation. Currently, the role of TXA in preventing bleed-
ing and the impact of thromboembolic events require
further attention, and high-quality studies with more
sample sizes are still needed for further in-depth
exploration.
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@] Confidence interval
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RR Relative risk
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