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ABSTRACT

Background: Peptic ulcers are among the most
common causes of upper gastrointestinal (Gl) bleeding
in children. The standard care for Gl bleeding is
endoscopy for diagnostic and therapeutic purposes.
We aimed to assess the effect of topical tranexamic
acid (TXA) via endoscopic procedures in children with
Gl bleeding caused by bleeding ulcers. Procedure:
In this randomised controlled trial, 120 children were
evaluated by diagnostic procedures for Gl bleeding,
of which 63 (30 girls, 33 boys) aged 1-month to 15
years were recruited. The patients were randomly
divided into case and control groups. In the case group,
TXA was administered directly under endoscopic
therapy. In the control group, epinephrine (1/10,000)
was submucosally injected to the four quadrants of
ulcer margins as the routine endoscopic therapy.
In both groups, the patients received supportive
medical therapy with intravenous fluids and proton
pump inhibitor drugs. Results: The mean + standard
deviation age of the children was 5 + 2.03 years.
Rebleeding occurred in 15 (11.4%) and 21 (9.8%)
patients in the case and control groups, respectively
(P = 0.50). The frequency of blood transfusion
episodes (P = 0.06) and duration of hospital stay
(P = 0.07) were not statistically different between
the groups. Conclusion: Using topical TXA via
endoscopic procedures may be effective in cases of
Gl bleedings caused by active bleeding ulcers. In order
to establish this therapeutic effect, a large number of
clinical studies are needed.
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INTRODUCTION

Gastrointestinal (GI) bleeding in children is a common
problem mainly attributed to peptic ulcers, erosive
gastritis, and oesophageal varices.!"?! Therapeutic
endoscopy may produce haemostasis and prevent
rebleeding. Different types of treatments are available
such as injection therapy (epinephrine injection),
electrocautery, heater probes, and mechanical
therapy (such as clips). Although many methods,
including drug therapy, sclerotherapy, and surgical
procedures have been used to treat GI bleeding in
recent years, they are not universally effective in
reversing the condition in affected patients with
bleeding peptic ulcers. The reason lies behind the
fact that currently no effective medication can be
used to stop bleeding from gastric and duodenal
ulcers. Impaired haemostasis plays an important role
in the pathogenesis of GI bleeding.*®! On the other
hand, in cases of severe GI bleeding, we need to clean
the field and find time to locate the bleeding spot.
Therefore, an effective pharmacological approach
would be of certain value. Tranexamic acid (TXA) is
a useful drug for the treatment of bleeding induced
by both systemic and local fibrinolysis. TXA is an
antifibrinolytic agent competitively inhibiting the
activation of plasminogen to plasmin. This drug is
routinely administered perorally or intravenously and
about 80-90% is excreted in the urine via glomerular
filtration.
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We hypothesize that using topical TXA via endoscopic
procedures might be an effective approach for controlling
GI haemorrhage induced by active bleeding ulcers. We
aimed to evaluate the effect of topical TXA in achieving
initial haemostasis and decreasing the rate of further
bleeding compared with current therapeutic measures.

PROCEDURE

In this randomised controlled trial, 120 children were
evaluated by diagnostic procedures for GI bleeding, of
which 63 (30 girls, 33 boys) aged 1-month to 15 years
were recruited at the Children’s Hospital in Tabriz,
Northwest of Iran. Figure 1 shows the CONSORT flow
diagram for patient allocation. The protocol of the study
was approved by local Ethics Committee and written
informed consent was obtained from all parents.

We included children <18 years of age with a diagnosis
of bleeding gastric or duodenal ulcer on endoscopy. The
exclusion criteria were contraindication for endoscopy,
being hospitalised for another illness, coagulopathy,
altered post-surgical anatomy of the stomach or
duodenum, presence of intrahepatic portosystemic
shunt, being treated by other endoscopic or surgical
modalities within 14 days prior to the intended
application of TXA, having hemodynamic instability
and haemoglobin drop of more than 2 g/dl in 2 h.

STUDY DESIGN

The patients were randomly divided into two groups
using computer-generated random numbers. In the
case group, TXA was administered directly under
endoscopic therapy for bleeding ulcers; 10 mL of serum

_—— Assessed for eligibility (n=120 )

Excluded (n=57 )
« Not meeting inclusion cntena (n=54 )
* + Declined to prepare informed written
consent (n=3 )

Randomized (n= 63 )

;

Case Group Allocated tointervention (n= 33
+Received allocated intervention (n= 33 )
« Did not receive allocated intervention (n= 0 )

{  Allocation l

Control Group Allocated to intervention(n=30 )
+Received allocated intervention (n= 30)

+Did not recerve allocated intervention (n=0)

|

Follow-Up

Lost to follow-up (n=0)

Discontinued intervention (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n=0)

Analysed (n=33 )
« Excluded from analysis (n=0 )

Figure 1: Patient flow diagram
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«Excluded from analysis (give reasons) (n=0 )

10 ‘ January-March 2016 / Vol 13 / Issue 1

African Journal of Paediatric Surgery



Rafeey, et al.: Tranexamic acid for peptic ulcer

saline with 5 mL (1 vial containing 500 mg) of TXA was
directly applied to the surface of ulcer. In the control
group, the same amount of serum saline with 1/10000
epinephrine was injected submucosally to the four
quadrants of ulcer margins. In both groups, the patients
received supportive medical therapy with intravenous
fluids and Pantoprazole. Endoscopy was performed
within 24 h after admission. Patients younger than
18 years with high risk ulcers (defined as active bleeding
[Forrest IA, IB], non-bleeding visible vessel [NBVYV,
Forrest ITA] or adherent clots [Forrest IIB]) were enrolled.
The patients with high risk peptic ulcer (Forrest IA-IIB)
were managed endoscopically by injecting 10 mL of
epinephrine (diluted 1:10000) around the ulcer crater to
stop bleeding.””! The patients were monitored for supine
and sitting vital signs (blood pressure [BP], pulse rate
[PR]), intravenous fluid intake, blood transfusion, and
urine output. Haemoglobin level was checked every 2 h
for the initial 6 h of admission, then every 8 h. Blood
transfusion was performed if haemoglobin was lower
than 8 g/dl or the patient was in a shock state.

The primary outcome was the evidence of clinically
recurrent bleeding confirmed by repeated upper GI
endoscopy or surgery within first 2 days after index
endoscopy. The second endoscopy was performed for
the patients who underwent endoscopic treatment. A
repeated endoscopic evaluation was again scheduled for
cases who presented with significant haemoglobin drop
or clinically apparent GI bleeding (such as haemostasis
or melena) within 8 weeks of the first endoscopic
evaluation (the follow-up period).

Upon endoscopy, proper haemostasis was defined if
bleeding had stopped and if bleeding vessels were
compressed. Clots covering ulcer hollows were elevated
by means of irrigation through a “cheese-wiring” with
a mini-snare during the first and second endoscopy.
Clots overlying ulcers were lifted, and the base of the
ulcer was examined. Endoscopic therapy was applied on
bleeding arteries. Surgical intervention was indicated
if the bleeding could not be controlled by endoscopic
methods.

Bleeding was considered as recurrent if any of the
following parameters occurred: Reappearance of
hematemesis or melena after stabilisation, unstable vital
sign (BP =90, PR =120), a decrease in haemoglobin
level of more than 2 g/dL and a decrease in the
haematocrit level (>6% within 24 h after a transfusion),
resulting in a haemoglobin level of 10 g/dL or less.
Patients suspected to have rebleeding were evaluated
by repeated endoscopy. Recurrent bleeding was

confirmed if the ulcer was actively bleeding (spurting
or oozing haemorrhage) or if there was fresh blood in
the stomach and a clot covering the ulcer base. In such
cases, endoscopic therapy with epinephrine injection
and electrocoagulation was done to stop bleeding.

Statistical analyses

Data were analysed using SPSS software, version 18
(SPSS Inc., Chicago, IL, USA). The results are expressed
as percentage values of frequency or mean =+ standard
deviation (SD). The comparison of differences was
performed using the Mann-Whitney U-test, Chi-square
test, or Fisher’s exact tests as appropriated. P < 0.05 was
considered as statistically significant.

Ethics

The local ethics committee approved the study and
informed consent was obtained from all parents. Iranian
Registry of Clinical Trials (IRCT) registration code was
IRCT201306105330N6.

RESULTS

One hundred and twenty children were evaluated by
diagnostic endoscopy due to GI bleeding. Endoscopic
evidence of peptic ulcer disease was found in 66
(55%) children; ulcer in bulb in 20 (16.7%) patients
and 30.33% of the patients had peptic ulcer disease.
Post-bulbar duodenal erosion/ulcer was diagnosed in
7 (5.8 %) children. Thirty-nine (32.5%) patients had a
gastric ulcer.

The patients were allocated randomly to case (n = 33)
and control (n = 30) groups. Three patients were
excluded from the analysis because they did not provide
written informed consent. Sixty-three patients with GI
bleeding were enrolled in this study (30 girls and 33
boys) with a mean + SD age of 5 + 2.03 years (range:
1-month to 15 years). In one patient, bleeding developed
during the 2 weeks after discharge during the follow-up.
He was treated again with TXA injection, and bleeding
did not reoccur up to 2 months of follow-up.

In the control group, rebleeding occurred in 21
patients, two of them occurred during the hospital
course and stopped with epinephrine injection and
the patients recovered uneventfully. In two children
bleeding did reoccur for up to 4 weeks. Surgical
intervention was done in one patient because bleeding
continued and endoscopic therapy failed. None of the
patients died in both groups. Rebleeding occurred in
15 and 21 patients in the case and control groups,
respectively (11.4% vs. 9.8%, P = 0.50). We found
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no significant difference between the two groups
with respect to the number of blood transfusions and
the duration of hospital stay (P = 0.06 and P = 0.07
respectively) [Table 1].

DISCUSSION

Based on the results obtained from this study, TXA (a
potent inhibitor of the fibrinolytic system) could be
used as a therapeutic drug to stop active GI bleeding.
The mechanism underlying its haemostatic effect is
the inhibition of plasminogen activation in body fluids
and tissues. Thus, it inhibits fibrinolysis and stabilizes
the clots by inhibiting the activation of plasminogen to
active plasmin; thereby increasing the tendency of blood
to coagulate.!®®! The clinical rationale for the use of
TXA is based on evidences that TXA could successfully
control bleeding at different tissues, correct impaired
haemostasis, and stop severe GI bleeding.

In the present study, the discrepancy between the rate
of recurrent bleeding was not statistically significant in
two groups. The number of blood transfusions and the
duration of hospital stay were lower in the case group,
although it was not statistically significant. There was
no death in both groups.

We empirically tested the drug in a small number of our
patients presenting with upper GI bleeding. In all cases
an actively bleeding ulcer was found during endoscopy;
the intravenous preparation of the drug was topically
applied through the endoscope to control bleeding
ulcer. TXA is used as a major therapeutic measure in
the management of menorrhagia and dysfunctional
uterine bleeding. The drug reduces post-operative blood
losses and transfusion needs in a number of surgical
procedures and reduces the rates of mortality and urgent
surgery in patients with severe GI bleeding.[*14

Table 1: The characteristics and outcome of patients in
two studied groups

Variables Groups P
TXA Control
(n=33) (n=230)
Active bleeding 6 9 0.27
Clot with underlying vessel 12 12 0.78
Clean base ulcer 5 9 0.21
Rebleeding 15 21 0.50
Emergency surgery 0 3 0.10
Death 0 0 —
Hospital stay (day) 5.76+1.62 6.5+1.54 0.07
Blood transfusion 9 15 0.06
Repeated endoscopy during hospital stay 0 6 0.009

TXA: Tranexamic acid

The topical use of TXA has been tested in parotid
surgery, open cardiac surgery, and haemophilia patients
undergoing surgical procedures in the oral cavity. TXA
is usually well tolerated, and side effects are uncommon.
Nausea and diarrhoea are the most common adverse
events when given perorally or intravenously. GI
disturbances, dizziness, and hypotension, may occur
after rapid intravenous infusion. Some studies revealed
that prolonged treatment may increase the risk of a
thrombotic complication, such as deep vein thrombosis.
TXA in a low concentration (1 mg/mL) does not have
any effect on platelet aggregation in vitro.'*'5-18l In
this study, we used TXA as a topical drug and did not
observe any complication. TXA decreases the activation
of plasminogen to plasmin competitively, while it is
also a non-competitive inhibitor of plasmin. Thus,
the drug may have some advantages over epinephrine
in clot stabilisation because of its pharmacologic
characteristics.

The role of topical TXA as an adjunctive treatment
for upper GI bleeding is not well established. It is
unclear whether this agent is capable of optimizing clot
formation and stability in the GI tract.

CONCLUSION

Given the good results we got in our sample patients,
we hypothesised that using topical TXA via endoscopic
procedures may be effective in cases of GI bleedings due
to active bleeding ulcers. The limitation of this study
was its small sample size. In order to establish this
hypothesis and set a clinical guideline, a large number
of clinical trials and multicentre studies are needed.
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