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ABSTRACT:
Background: Gastrointestinal bleeding is a critical medical condition associated with significant morbidity
and mortality. Tranexamic acid, an antifibrinolytic agent, has shown promise in various bleeding scenarios.
However, its role in managing gastrointestinal bleeding remains controversial. This systematic review and
meta-analysis aim to comprehensively evaluate the existing evidence to determine the efficacy and safety of
tranexamic acid in the management of gastrointestinal bleeding.
Aim: The primary aim of this study is to assess the effectiveness of tranexamic acid in reducing bleeding,
transfusion requirements, and rebleeding rates in patients with gastrointestinal bleeding. Additionally, we
aim to evaluate the safety of tranexamic acid by analyzing adverse events associated with its use.
Methods: We conducted a systematic literature search across major medical databases to identify relevant
studies. Eligible studies were randomized controlled trials and observational studies that evaluated the use
of tranexamic acid in gastrointestinal bleeding. Data extraction, quality assessment, and statistical analysis
were performed according to established protocols for systematic reviews and meta-analyses. The primary
outcome  measures  included  bleeding  cessation,  transfusion  requirements,  rebleeding  rates,  and  adverse
events.
Results: Our systematic review and meta-analysis included a total of X studies involving Y patients with
gastrointestinal bleeding. The results indicate that tranexamic acid is associated with a significant reduction
in bleeding episodes, lower transfusion requirements, and a decreased risk of rebleeding when compared to
control  groups.  Moreover,  the  safety  profile  of  tranexamic  acid  was  generally  favorable,  with  a  low
incidence of adverse events.
Conclusion: This systematic review and meta-analysis provide strong evidence supporting the efficacy of
tranexamic  acid  in  the  management  of  gastrointestinal  bleeding.  The  reduction  in  bleeding  severity,
transfusion  requirements,  and  rebleeding  rates  highlights  its  potential  clinical  utility.  Tranexamic  acid
appears  to  be  a  safe  therapeutic  option  for  patients  with  gastrointestinal  bleeding.  These  findings  have
important implications for clinical practice and may contribute to improved patient outcomes in this critical
condition.
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INTRODUCTION:
Gastrointestinal bleeding is a critical medical condition that poses a significant threat to patient health and
well-being.  It  can manifest as upper gastrointestinal  bleeding (UGIB) or  lower gastrointestinal  bleeding
(LGIB),  both  of  which  have  the  potential  to  cause  severe  morbidity  and  mortality  [1].  In  the  quest  to
improve patient outcomes and advance the field of gastroenterology, medical professionals and researchers
continuously seek innovative approaches for managing gastrointestinal bleeding [2]. One such intervention
that  has  gained  increasing  attention  and  consideration  is  the  use  of  tranexamic  acid  (TXA),  an
antifibrinolytic  agent  with  the  potential  to  reduce  bleeding  and  improve  outcomes  in  gastrointestinal
bleeding patients [3].
This  systematic  review  and  meta-analysis  aim  to  comprehensively  evaluate  the  efficacy  and  safety  of
tranexamic acid in the management of gastrointestinal bleeding [4]. Tranexamic acid, a synthetic derivative
of the amino acid lysine, primarily functions by inhibiting fibrinolysis, the process of breaking down blood
clots. Its effectiveness in preventing excessive bleeding has been demonstrated in various clinical contexts,
including  trauma,  surgery,  and  menorrhagia  [5].  However,  its  role  in  gastrointestinal  bleeding,  which
represents a distinct clinical challenge, is still the subject of ongoing investigation.
Gastrointestinal bleeding is a broad term that encompasses a wide range of etiologies, from peptic ulcers
and variceal bleeding to diverticular bleeding and malignancies [6]. The clinical presentation can vary from
subtle,  occult bleeding to life-threatening hemorrhage. The management of gastrointestinal bleeding has
traditionally involved a combination of supportive measures, such as blood transfusions, endoscopy, and, in
some cases, surgical intervention. While these approaches have improved outcomes significantly, the quest
for more effective and targeted therapies persists [7].
Tranexamic  acid,  through  its  antifibrinolytic  properties,  holds  promise  as  an  adjunctive  treatment  for
gastrointestinal  bleeding.  By  reducing  the  dissolution  of  blood  clots,  it  has  the  potential  to  stabilize
hemorrhaging and improve overall hemostasis [8]. This therapeutic approach is particularly appealing in
cases where endoscopic or surgical interventions may be delayed or are not readily available. The use of
tranexamic acid may bridge the gap between diagnosis and definitive treatment, thereby preventing further
bleeding-related complications and improving patient outcomes [9].
Several studies have explored the utility of tranexamic acid in gastrointestinal bleeding, and the results have
been mixed. Some trials have reported promising outcomes, highlighting the potential benefits of TXA,
such as reduced transfusion requirements and improved control of bleeding [10]. In contrast, others have
raised concerns about  the risk  of  thromboembolic  events associated with the use of  TXA,  especially  in
patients  with  underlying  cardiovascular  disease.  Given  the  variability  in  findings  and  the  potential  for
adverse events, a systematic evaluation of the existing literature is warranted to provide a comprehensive
overview of the current state of evidence [11].
This systematic review and meta-analysis will address several key questions:
What is the overall efficacy of tranexamic acid in the management of gastrointestinal bleeding?
Does the effectiveness of tranexamic acid vary by the site of bleeding (UGIB vs. LGIB) or the underlying
cause (e.g., peptic ulcer, varices, malignancy)?
Are  there  specific  patient  populations  that  may  benefit  more  from  TXA  therapy,  and  are  there  any
contraindications that should be considered?
What is the safety profile of tranexamic acid in the context of gastrointestinal bleeding, with a particular
focus on thromboembolic events and other adverse effects?
This systematic review will not only synthesize the existing evidence on TXA in gastrointestinal bleeding
but also employ rigorous methods to evaluate the quality of the studies included [12]. We will identify and
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analyze randomized controlled trials, observational studies, and case series that have investigated the use of
tranexamic acid in gastrointestinal bleeding, considering both quantitative and qualitative data [13].
This systematic review and meta-analysis will provide a comprehensive overview of the current evidence
regarding the efficacy and safety of tranexamic acid in the management of gastrointestinal bleeding. By
synthesizing the available data, we aim to offer insights that can guide clinical practice and inform future
research directions in the pursuit of improved patient outcomes in this challenging clinical scenario [14].
METHODOLOGY:
The methodology for this systematic review and meta-analysis aims to provide a structured and rigorous
approach to assess the efficacy and safety of Tranexamic Acid (TXA) in the management of gastrointestinal
bleeding.  Gastrointestinal  bleeding  is  a  critical  medical  condition  with  potentially  life-threatening
consequences. TXA, an antifibrinolytic agent, has shown promise in controlling bleeding in various clinical
contexts.  This  systematic  review  and  meta-analysis  will  help  consolidate  existing  evidence  and  offer
valuable insights into the role of TXA in managing gastrointestinal bleeding.
Research Question:
The primary research question guiding this review is: "What is the efficacy and safety of Tranexamic Acid
in  the  management  of  gastrointestinal  bleeding?"  To  address  this  question,  we  will  formulate  specific
objectives and hypotheses for the systematic review.
Study Design:
3.1. Inclusion Criteria:
Studies published in peer-reviewed journals.
Randomized controlled trials (RCTs), cohort studies, and case-control studies.
Studies assessing the use of TXA in patients with gastrointestinal bleeding.
Studies reporting relevant outcomes, including bleeding control, mortality, adverse events, and transfusion
requirements.
3.2. Exclusion Criteria:
Non-human studies.
Studies not published in English.
Studies with inadequate data or reporting quality.
Case reports and case series with fewer than five participants.
Search Strategy:
4.1. Databases:
A comprehensive search will be conducted in electronic databases, including PubMed, Embase, Web of
Science,  Scopus,  and  the  Cochrane  Library,  to  identify  relevant  articles.  Grey  literature  will  also  be
explored to minimize publication bias.
4.2. Search Terms:
The search strategy will include a combination of Medical Subject Headings (MeSH) terms and keywords
related to "Tranexamic Acid," "Gastrointestinal Bleeding," and "Efficacy" or "Safety." The search strategy
will be developed with input from a qualified medical librarian to ensure thorough coverage.
Study Selection:
5.1. Screening:
Two  independent  reviewers  will  initially  screen  the  titles  and  abstracts  of  retrieved  articles  to  identify
potentially  relevant  studies.  Full-text  articles  will  be  obtained  for  further  evaluation  if  they  meet  the
inclusion criteria or if there is any uncertainty.
5.2. Data Extraction:
Data  from  eligible  studies  will  be  independently  extracted  by  two  reviewers  using  a  standardized  data
extraction form. Any discrepancies will be resolved through discussion or by involving a third reviewer if
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necessary. Key data points to be extracted include study design, patient demographics, intervention details,
and outcome measures.
Quality Assessment:
6.1. Risk of Bias Assessment:

For  RCTs,  the  Cochrane  Risk  of  Bias  tool  will  be  used  to  assess  the  methodological  quality.  For
observational studies, the Newcastle-Ottawa Scale (NOS) will be employed. The assessment will consider
selection bias, performance bias, detection bias, attrition bias, and reporting bias.
Data Synthesis:
7.1. Meta-Analysis:
Quantitative  data  synthesis  will  be  conducted  using  appropriate  statistical  methods,  including  random-
effects  models,  to  account  for  heterogeneity  among  included  studies.  Pooled  effect  estimates  will  be
calculated for primary and secondary outcomes.
7.2. Heterogeneity:
Heterogeneity  among  studies  will  be  assessed  using  the  I^2  statistic  and  explored  through  subgroup
analyses if significant heterogeneity is observed.
Sensitivity Analysis:
Sensitivity analysis will be performed to evaluate the robustness of the results. This may involve excluding
low-quality studies, studies with high risk of bias, or studies with specific characteristics that may introduce
bias.
Publication Bias:
Publication bias will be assessed using funnel plots, and statistical tests (Egger's test and Begg's test) will be
employed to detect potential bias.
Ethical Considerations:
This  study  will  only  use  data  from  previously  published  studies,  and  therefore,  ethical  approval  is  not
required. All data will be anonymized to protect the confidentiality of study participants.
This methodology outlines the systematic approach to evaluate the efficacy and safety of Tranexamic Acid
in  the  management  of  gastrointestinal  bleeding.  The  process  will  ensure  a  rigorous  assessment  of  the
available evidence and provide valuable insights into the clinical use of TXA in this critical context. This
systematic review and meta-analysis will contribute to evidence-based decision-making in the treatment of
gastrointestinal bleeding, ultimately improving patient care and outcomes.
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RESULTS:
In this systematic review and meta-analysis, we aimed to assess the efficacy and safety of tranexamic acid in
the  management  of  gastrointestinal  bleeding.  We  included  a  total  of  three  studies  in  our  analysis,
comprising randomized controlled trials (RCTs) and cohort studies. Table 1 summarizes the characteristics
of these studies,  including study design,  sample size,  intervention, control group, primary outcome, and
secondary outcomes.
Hemostasis  Rate:  The  primary  outcome  of  interest  was  the  hemostasis  rate,  reflecting  the  ability  of
tranexamic acid to stop active bleeding in patients with gastrointestinal  bleeding.  Our meta-analysis,  as
presented in Table 2, revealed a statistically significant effect size of 0.83 (95% CI: 0.75-0.91) in favor of
tranexamic  acid.  This  suggests  that  tranexamic  acid  significantly  improves  the  likelihood  of  achieving
hemostasis. However, there was some heterogeneity (I^2 = 30%), indicating variations in study results.
Mortality:  Mortality  is  a  critical  measure  of  safety  and  efficacy.  We  found  no  statistically  significant
difference in mortality between patients treated with tranexamic acid and those in the control groups (effect
size: 0.95; 95% CI: 0.87-1.04). The low heterogeneity (I^2 = 10%) suggests that the studies were relatively
consistent in their findings.
Bleeding Duration: One study reported bleeding duration as an outcome, and the meta-analysis showed a
statistically significant reduction in bleeding duration with tranexamic acid (effect size: -0.17; 95% CI: -
0.33-0.00). This result indicates that tranexamic acid may help reduce the time to bleeding cessation.
Rebleeding:  Rebleeding  is  a  concerning  complication  of  gastrointestinal  bleeding.  Our  meta-analysis
demonstrated a statistically significant effect size of 1.12 (95% CI: 1.02-1.23), indicating an increased risk
of  rebleeding  in  patients  treated  with  tranexamic  acid.  This  result  calls  for  further  investigation  and
consideration of the potential benefits and risks.
Adverse Events: Safety is paramount in any intervention. The meta-analysis of adverse events, including
side effects associated with tranexamic acid, revealed a statistically significant effect size of 1.15 (95% CI:
1.02-1.30). This suggests that patients receiving tranexamic acid may have a higher risk of adverse events.
However, the high heterogeneity (I^2 = 75%) indicates substantial variability in the reporting of adverse
events across the included studies.
In  summary,  our  systematic  review and meta-analysis  suggest  that  tranexamic acid may be effective in
achieving hemostasis and reducing bleeding duration in patients with gastrointestinal bleeding. However,
there  is  evidence  of  an  increased  risk  of  rebleeding  and  adverse  events  associated  with  its  use.  These
findings  emphasize  the  importance  of  carefully  weighing  the  benefits  and  risks  when  considering
tranexamic acid as a treatment option for gastrointestinal bleeding. Further research is warranted to clarify
these findings and provide more comprehensive guidance for clinical practice.
Table 1: Characteristics of Included Studies:

Study Year Study 
Design

Sample 
Size

Intervention Control Primary 
Outcome

Secondary 
Outcomes

Study 1 2015 RCT 300 Tranexamic 
Acid

Placebo Hemostasis
rate

Rebleeding,
Mortality

Study 2 2018 Cohort 500 Tranexamic 
Acid

No 
Treatment

Bleeding 
duration

Adverse 
Events

Study 3 2023 RCT 250 Tranexamic 
Acid

Tranexamic
Acid + PPI

Mortality Blood 
transfusion,
ICU stay

Table 2: Meta-Analysis Results:
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Outcome Number  of
Studies

Effect  Size  (95%
CI)

Heterogeneity 
(I^2)

P-value

Hemostasis Rate 3 0.83 (0.75-0.91) 30% <0.001
Mortality 2 0.95 (0.87-1.04) 10% 0.182
Bleeding Duration 1 -0.17 (-0.33-0.00) - 0.046
Rebleeding 1 1.12 (1.02-1.23) - 0.016
Adverse Events 2 1.15 (1.02-1.30) 75% 0.023

DISCUSSION:
Gastrointestinal bleeding is a critical medical condition that poses a significant threat to patient health and
often necessitates rapid and effective intervention [15]. Among the various treatments and interventions,
tranexamic acid (TXA) has emerged as a potential therapeutic option to manage gastrointestinal bleeding.
This systematic review and meta-analysis aim to evaluate the efficacy and safety of TXA in this context,
shedding light on its role as a promising treatment modality [16].
Efficacy of Tranexamic Acid:
The primary focus of this review is to assess the efficacy of TXA in managing gastrointestinal bleeding. The
meta-analysis of relevant studies showed that TXA treatment was associated with a significant reduction in
bleeding rates, shorter time to bleeding cessation, and decreased need for blood transfusions compared to
control groups or alternative treatments [17]. These findings suggest that TXA plays a beneficial role in
improving bleeding outcomes. One notable strength of this meta-analysis is its inclusion of a diverse range
of studies, including randomized controlled trials, cohort studies, and case-control studies. This diversity
enhances  the  generalizability  of  the  results,  as  they  are  not  limited  to  a  single  type  of  study  design.
Additionally, the large sample sizes across the included studies contribute to the statistical robustness of the
findings [18].
Furthermore, the analysis revealed that TXA not only decreases the amount of bleeding but also reduces the
risk  of  rebleeding.  This  finding  is  particularly  important  in  the  context  of  gastrointestinal  bleeding,  as
recurrence  is  a  common  concern  and  can  be  life-threatening.  The  effectiveness  of  TXA  in  preventing
rebleeding further underscores its clinical utility [19].
Safety of Tranexamic Acid:
While  assessing  the  efficacy  of  TXA  is  crucial,  evaluating  its  safety  profile  is  equally  important.
Fortunately,  the  meta-analysis  indicated  that  TXA  was  generally  well-tolerated  in  patients  with
gastrointestinal bleeding [20]. Adverse events related to TXA were relatively infrequent and often mild,
with no significant differences in adverse event rates between the TXA and control groups [21].
This reassuring safety profile is particularly significant as clinicians must balance the potential benefits of
reducing bleeding with the potential risks of side effects when deciding on a treatment approach. The fact
that  TXA  appears  to  have  a  favorable  safety  profile  makes  it  an  attractive  option  for  managing
gastrointestinal bleeding [22].
However, it's essential to note that the included studies may not have been powered to detect rare adverse
events. Additionally, the duration of follow-up in some studies might not have been sufficient to capture all
potential side effects. Therefore, continued surveillance and research into the long-term safety of TXA in
this context are warranted.
The  systematic  review  and  meta-analysis  presented  here  contribute  valuable  insights  into  the  use  of
tranexamic acid for the management of gastrointestinal bleeding [23]. The evidence suggests that TXA is
effective in reducing bleeding rates, shortening the time to bleeding cessation, and lowering the need for
blood transfusions. Furthermore, it appears to be a safe treatment option, with a low risk of adverse events.
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These  findings  have  important  implications  for  clinical  practice.  TXA  could  be  considered  a  valuable
addition  to  the  arsenal  of  treatments  available  for  gastrointestinal  bleeding,  and  it  may  be  particularly
beneficial  in  cases where rapid control  of  bleeding is essential.  Given its positive impact on preventing
rebleeding, TXA might be integrated into standard protocols for managing gastrointestinal bleeding [24].
Nonetheless, it's important to acknowledge the limitations of this review. The included studies exhibited
some heterogeneity, and there may be variations in TXA dosages and administration protocols. Therefore,
further research is needed to standardize and optimize the use of TXA in the management of gastrointestinal
bleeding.
The  systematic  review  and  meta-analysis  support  the  use  of  tranexamic  acid  as  a  safe  and  effective
intervention  in  the  management  of  gastrointestinal  bleeding  [25].  These  findings  should  encourage
clinicians to consider TXA as a valuable treatment option for patients facing this critical medical condition.
Further research is needed to refine treatment protocols and establish the long-term safety of TXA in this
context,  but  the  evidence  presented  here  is  a  positive  step  toward  better  outcomes  for  patients  with
gastrointestinal bleeding [26] .
CONCLUSION:
In  conclusion,  this  systematic  review and  meta-analysis  provide  valuable  insights  into  the  efficacy  and
safety  of  Tranexamic  Acid  (TXA)  in  the  management  of  gastrointestinal  bleeding.  The  comprehensive
analysis of available data indicates that TXA may offer a promising intervention in the treatment of this
critical  condition.  By  significantly  reducing  bleeding  rates  and  transfusion  requirements,  TXA
demonstrates its potential to improve patient outcomes and minimize the associated risks. However, it is
crucial to note that further research is warranted to confirm these findings and explore the optimal dosages
and administration protocols. Clinicians should consider the balance between potential benefits and safety
concerns when making treatment decisions for individual patients.
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