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Incidence and Mortality Related to Gastrointestinal Bleeding,
and the Effect of Tranexamic Acid on
Gastrointestinal Bleeding
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Abstract

Background: Gastrointestinal bleeding is a common and potentially
life-threatening condition. The incidence of gastrointestinal bleed-
ing has not decreased despite new prophylaxis and treatments. Ulcer
is still one of the most common etiologies for upper gastrointestinal
bleeding. It is routinely treated with proton pump inhibitors (PPIs)
and endoscopic interventions, sometimes endovascular procedures,
and rarely today, open surgery with suture to stop the bleeding. The
fibrinolytic tranexamic acid (TXA) has a role in bleeding treatment,
and is routinely used for example within trauma care, postpartum
bleeding and orthopedic surgery. The aim of this study is to assess
the incidence of gastrointestinal bleeding. A further aim was to in-
vestigate if TXA has any role in medical treatment of gastrointestinal
bleeding today.

Methods: We performed a retrospective cohort study with a review of
medical records, involving patients with clinical signs of gastrointes-
tinal bleeding and endoscopically verified ulcers between the years of
2010 and 2016 at the University Hospital of Linkoping, Sweden. The
cities of Motala and Linkoping have the primary acute admissions at
this Hospital.

Results: We found in total 1,331 patients with gastrointestinal bleed-
ing. The overall incidence for patients with gastrointestinal bleeding
was 98.6 (98.6/100,000 inhabitants and year). For those with endo-
scopically verified ulcer (386 patients), the incidence for peptic ul-
cer was 28.6/100,000/year. In the group with endoscopically verified
ulcer, 25 patients died, giving the 30-day mortality of 6.4%. TXA is
still used for treatment of bleeding ulcers. We had two groups, those
with and without TXA treatment. They were equal in age, gender and
comorbidity. Clinically we saw no major differences in respect to
hemodynamic stability. There were more patients with overt bleeding
symptoms in the TXA group. We also saw more patients in need of
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intensive care in the TXA group.

Conclusions: The incidence of gastrointestinal bleeding has not sig-
nificantly decreased during the last years. There was no significant
positive effect of TXA in patients with upper gastrointestinal bleeding
in this study. The difference between the two groups is probably more
a question of whom we treat with TXA (e.g., the patients in worse
condition or at higher risk) than a difference in drug effect. It is time
to quit with TXA treatment in all patients with gastrointestinal bleed-
ing, even those at intensive care unit (ICU).

Keywords: Incidence; Gastrointestinal bleeding; Melena; Gastros-
copy; Ulcer; Re-bleeding; Tranexamic acid; Mortality

Introduction

Patients with upper gastrointestinal bleeding (UGIB) are com-
mon at the emergency hospitals, almost all over the world.
There are morbidity, mortality and even big costs for the so-
ciety regarding these patients. Updated use of new anticoagu-
lants, in different combinations, aimed to prevent further car-
diovascular events, produce some of these bleeding occasions.
The UGIB patients sometimes suffer from severe comorbid-
ity, contributing to potential, acute life-threatening bleeding
complications. The bleeding may be occult, presenting with
fatigue, dizziness and other unspecific symptoms, or overt
with hematemesis, melena or hematochezia. A correctly used
scoring system often gives a good understanding on how to
handle your patient [1-3]. Some patients could go home from
the emergency department, and instead be offered a planned
follow-up examination in a few days [3]. The majority have
to stay at the hospital for acute care in some way, often gas-
troscopy within 24 h. Bleedings at admissions are of unknown
etiology and location. Some are from the upper part of the
gastrointestinal tract, others from the lower part. UGIB, e.g.,
bleeding from proximal of ligament Treitz, accounts for the
majority; and peptic ulcers in the stomach or duodenum are
still the most common cause of UGIB, at least, what we have
seen until today [3-5].

The overall incidence of gastrointestinal bleeding in a
study from the UK was 103/100,000/year, increasing with age,
where the mortality was found at 14% [6]. In another study
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from USA, the incidence was 61 - 78/100,000/year in gen-
eral, and for ulcer 21/100,000/year [7]. In a European study,
the incidence was 40 - 150/100,000/year in general, and for
duodenal and gastric ulcer 11 - 59/100,000/year [8]. In a study
from USA from 2018, the incidence was decreasing from 81 to
67/100,000/year [5]. Another study had an incidence for UGIB
at 84 - 160/100,000 and a mortality around 10% [9]. Peptic ul-
cer incidence per se in a study from 2012 was decreasing from
48.7 to 32.1/100,000/year [10].

The amount of morbidity and even mortality among pa-
tients with UGIB is high. Mortality related to UGIB is around
2-14%, increasing with age [4, 6-8].

The currently recommended medical treatment for bleed-
ing ulcer is proton pump inhibitors (PPIs) given with con-
tinuous infusion or intermittent injections, combined with
endoscopic intervention with injection therapy including epi-
nephrine and with at least one of contact thermal, mechanical
therapy, or injection of some sclerosing agents [3, 7, 9]. Theo-
retically, another medical treatment, tranexamic acid (TXA) is
appealing, but the evidence is debated [11].

It is shown that TXA administration intravenously can re-
duce maternal mortality from post-partum hemorrhage with-
out increasing the risk for thromboembolic events [12]. It is
also used within elective orthopedic, gynecology and urologic
surgery, decreasing perioperative bleeding and the need for
transfusions [13-15]. In the CRASH-2 study, a big multicenter
study involving 20,211 adult trauma patients with or at risk for
significant bleeding, also showed TXA’s effectiveness in re-
ducing mortality, if given early in the process, like other stud-
ies have shown [16-18].

Regarding UGIB, there are suggestions that the anti-
fibrinolytic effect of TXA may decrease the need for acute
endoscopy and convert it to daytime elective procedure with
subsequent less risk for aspiration and the possibility of us-
ing more experienced personal [19]. However, TXA has not
proved effect in reducing mortality rate and is not recommend-
ed routinely [20]. In 2011 TXA was removed from Swedish
national guidelines, Swedish Agency for Health Technology
Assessment and Assessment of Social Services (www.SBU.
se). However, we can still see that many doctors use TXA in
UGIB treatment. Perhaps some think there are uncertain find-
ings to refrain from the use of TXA in gastrointestinal bleeding
patients, especially when the patient is circulatory affected.

The aim of this study was to study the incidence and mor-
tality of gastrointestinal bleeding among adults. A further aim
was to investigate if TXA today have any role in medical treat-
ment of gastrointestinal bleeding in a cohort from a Swedish
University Hospital.

Materials and Methods

Ethics

This retrospective cohort study was performed during 2017 -
2019 in accordance with the ethical declaration from the up-
dated Helsinki Declaration. Information about each patient
was collected from medical records at the University Hospital
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of Linkoping in the county of Ostergotland, Sweden. The study
was performed with approval from the local ethical committee.

Study population

We selected diagnoses involving gastrointestinal bleeding
from International Statistical Classification of Diseases (ICD-
10), including UGIB, melena, hematemesis and hematochezia.
We used assistance from our care administrator, daily using the
ICD system. We gathered all patients that had been admitted at
the acute surgical ward at the University Hospital in Linkop-
ing, during the years of 2010 - 2016, given the diagnosis of
gastrointestinal bleeding.

The University Hospital in Linkoping serves the cities
of Motala and Linkoping, with 42,363 (inhabitants in Motala
was 41,955 in 2010, gradually increasing to 43,250 at the year
of 2016) and 149,053 (inhabitants in Linkoping was 146,422
in 2010, gradually increasing to 155,539 at the year of 2016)
inhabitants, respectively during the studied years. Statistics
come from the public statistics of Motala and Linkoping mu-
nicipality.

The University Hospital of Linkoping is the only hospital
for gastrointestinal bleedings from Motala and Linkoping, dur-
ing the study period all patients were admitted to the surgical
department.

Areview of the medical records was done, where we found
1,331 patients with signs of gastrointestinal bleeding at arrival.
Two patients without a valid social security number, 496 pa-
tients without an endoscopic examination (esophagogastrodu-
odenoscopy (EGD)), and 132 patients with other causes than
ulcer of UGIB, were excluded from the TXA part in this study
(Fig. 1). Normal gastroscopy was found in 314 patients.

Study protocol

Information about the patients were collected and registered in
a file and categorized with patient factors (gender, age, pulse,
blood pressure (BP), hemoglobin level, hematemesis, hema-
tochezia, melena and abdominal pain). Lastly, medical out-
come measured in re-bleeding events, hospital stay (in days),
days at the intensive care unit (ICU), 30-day mortality and
units of blood needed were registered.

Statistical analysis

Incidence was calculated with number of patients with gas-
trointestinal bleeding related to inhabitants in Motala and
Linkoping, regarding to population in each included year, in
both Motala and Linkoping. Occurrence per 100,000/year was
used. Mortality was calculated in the same manner.
Background variables were calculated with mean and
median for each group. Patients treated with or without TXA
formed two groups, and were further analyzed with multivari-
ate analysis. Symptoms, previous medical problems and out-
comes including ICU stay were calculated and expressed as
percent in each group. Median value was calculated for the
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Figure 1. The study population. EGD: esophagogastroduodenoscopy; TXA: tranexamic acid; Gl: gastrointestinal.

number of days admitted in the surgical ward. In every analy-
sis P value < 0.05 was regarded as significant.

Results

In total, we found 1,331 patients presented at the emergency
ward with gastrointestinal bleeding during the study period.
The overall incidence for patients with gastrointestinal bleed-
ing was 98.6 (98.6/100,000 inhabitants and year). There were
386 patients with endoscopically verified ulcer, and the inci-
dence for peptic ulcer was 28.6/100,000/year in this study.
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Regarding 30-day mortality, 65 patients died in the gener-
al group with gastrointestinal bleeding. We had data from 905
patients, and there were data missing from 426 patients, giv-
ing 7.2%, 30-day mortality. In the group with endoscopically
verified ulcer, 25 patients died, giving 6.4%, 30-day mortality.
In this cohort (n = 1,331), we had 101 patients with an age >
90 years, 474 patients were > 80 years, 784 patients were > 70
years and 1,034 over the age of > 60 years.

There were in total 577 patients who were on anticoagu-
lants. We had data from 1,078 patients and data missing from
253 patients. In total, 387 patients had cardiovascular disease,
although there were no data about cardiovascular disease from
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Table 1. Physiologic Characteristics of Patients With Endoscopically Verified Ulcer Bleeding at Arrival to Hospital (Mean and Me-

dium Values)

Total TXA group Non-TXA group
Female, n (%) 153 (39.5) 51(36.7) 101 (41.1)
Male, n (%) 234 (60.5) 88 (63.3) 146 (58.9)
Mean age (range) 71.2 (14 -97) 72.3(23-97) 70.6 (14 - 93)
Mean pulse (range) 87 (43 - 140) 89 (47 - 143) 85 (43 - 140)

Mean BP (range)
Mean Hb (range)

127 (60 - 210)
101.3 (41 - 90)

Hematemesis, n (%) 123 (31.7)
Hematochezia, n (%) 63 (16.2)
Melena, n (%) 217 (56)
Abdominal pain, n (%) 84 (21.7)

122 (60 - 120)
93.8 (41 - 166)

130 (65 - 200)
105.5 (48 - 190)

58 (42) 65 (26)
30 (22) 33 (13)
97 (70) 120 (48)
17 (12) 67 (27)

TXA: tranexamic acid; BP: blood pressure.

253 patients, leaving 35.9% with cardiovascular disease.

In Table 1, we present the physiologic characteristics at
arrival to the hospital. There were more male than female pa-
tients in both the TXA and the non-TXA group. The mean age
did not differ between the groups. The median age was 72.3
and 70.6 years in the TXA group and the non-TXA group, re-
spectively. BP, hemoglobin levels or clinical symptoms like
hematemesis, hematochezia show little differences. Melena
and abdominal pain were more common in the non-TXA
group. There is some difference in the presentation of clinical
symptoms in the two groups. There were more patients with
more overt symptoms such as hematemesis, hematochezia and
melena in the TXA group compared to patients that were not
given TXA.

Regarding comorbidity and/or the use of anticoagulation
treatment in the TXA and non-TXA group, 34.8% of patients
in the TXA group had a history of cardiac disease and 50.7%
were treated with some kind of anticoagulation medication.
This is compared with 36.2% with cardiac problems in the
non-TXA group and 48.3% with anticoagulation treatment.

However, the clinical state in the matter of hemodynamic
stability showed less difference regarding BP. The median BP
was 120 mm Hg in the TXA group and 128 in the other group.
Median pulse was 85/min and 90/min, respectively, almost no
difference.

Table 2 shows patients’ data presented from the medical
outcome and specific observations during hospital stay. The
occurrence of re-bleeding, 30-day mortality, cardiovascular
disease and anticoagulants were more frequent in the non-
TXA group.

In Table 3, the multivariate analysis is presented for 828
possible patients from the general group with gastrointestinal
bleeding, with TXA as dependent variable. Pulse, hematem-
esis and hospital stay (days) are significant. All the other data
like BP, ICU care, re-bleeding and units of blood are not sig-
nificant. Except for hospital stay and units of blood, the physi-
ologic parameter after treatment gives no significant outcome.

The multivariate analysis for the 378 endoscopically veri-
fied ulcer patients with dependent variable TXA is presented
in Table 4. Only hematemesis and hematochezia give a signifi-
cant value. All other parameters give no significant results in
this study. No physiologic parameter after treatment gives any
significant result.

Discussion

Gastrointestinal bleeding is a common and sometimes life-
threatening condition, fatal mainly due to cardiovascular co-
morbidity and an acute event developed by acute gastrointes-

Table 2. Medical Outcome and Specific Observations During Hospital Stay

Outcome Total TXA group Non-TXA group
Re-bleeding, n 24 8 (6%) 16 (6%)
Hospital stay (in days) 4.7 (0-37) 4.3(0-27) 4.9 (0-37)

ICU, n 40 24 (17%) 16 (6%)

30-day mortality 25 9 (6%) 17 (7%)

Units of blood, n (%) 162 105 (1 - 13, 76%) 57 (1 - 16, 23%)
Cardiovascular disease 145 52 (37%) 93 (38%)
Anticoagulants 189 73 (52%) 116 (47%)

TXA: tranexamic acid; ICU: intensive care unit.
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Table 3. Multivariate Analysis of All Endoscopically Examined (Dependent Variable: TXA, N = 828)

Independent variables Coefficient P value 95% confidence interval
Sex 0.059 0.077 -0.006, 0.125

Age 0.002 0.025 0.000, 0.004

Pulse 0.002 0.002 0.000, 0.004

BP 0.000 0.277 -0.001, 0.000
Hematemesis 0.115 0.001 0.044, 0.186

ICU care 0.022 0.253 -0.015, 0.060

Hospital stay (in days) -0.009 0.003 -0.016, -0.003
Re-bleeding 0.006 0.933 -0.147, 0.160

Units of blood 0.030 0.000 0.015, 0.045

TXA: tranexamic acid; BP: blood pressure; ICU: intensive care unit.

tinal bleeding. The mortality is increasing with age [6]. It is
crucial that every patient is given optimal treatment, just in
time. The knowledge and professional treatment is very im-
portant, because UGIB affects many people around the globe.

The treatment of UGIB is done primarily with endosco-
py. Medical therapy could be important too, parallel to other
therapies. This study gives some updated information about
the incidence of gastrointestinal bleeding and useful informa-
tion about TXA. Maybe it is time to stop the TXA treatment
now, for all patients, even those with unstable circulation at the
emergency wards and ICU. There are many important ques-
tions in this group. Regarding ethics, could we give a treat-
ment that has unsure evidence about today? We do not think
so. Even costs are a question, as the resources could be used
in a better way.

The aim of this study was to study the incidence of gastro-

intestinal bleeding and provide an overview of the use of TXA
in patients with gastrointestinal bleeding due to ulcers and to
compare groups to evaluate the effect of TXA treatment in a
cohort.

Previously incidence studies give an incidence with a
range of 40 - 150/100,000/year [5-10]. That range is quite
wide. Our study gives an overall incidence at 98.6/100,000/
year. There have not been big changes in the last years, as what
we can see [10].

The population gets older in the western world today, of-
ten surviving other diseases such as cancer and cardiovascular
events, which explains the occurrence of many patients with
comorbidity and high age [21].

The gastric mucosa changes get more sensitive over time,
and more frequently atrophic gastritis has been seen in higher
age group [22-25]. All together gives a sensitive situation for

Table 4. Multivariate Analysis, Ulcer Patients (Dependent Variable: TXA, N = 378)

Independent variable Coefficient P value 95% confidence interval
Sex 0.009 0.840 -0.0838, 0.103
Age 0.001 0.259 -0.0013, 0.004
Pulse 0.001 0.283 -0.0010, 0.003
BP -0.001 0.248 -0.0029, 0.000
Hematemesis 0.205 0.000 0.1017,0.309
Hematochezia 0.211 0.001 0.0853, 0.337
Melena 0.189 0.000 0.0873, 0.290
Abdominal pain -0.024 0.681 -0.139, 0.091
Hb 0.000 0.750 -0.002, 0.001
Cardiovascular disease -0.060 0.218 -0.157,0.036
PPI 0.286 0.000 0.185,0.388
Units of blood 0.010 0.383 -0.013, 0.035
Re-bleeding -0.122 0.204 -0.311, 0.066
Hospital stay days -0.005 0.306 -0.014, 0.004
ICU care 0.135 0.091 -0.021, 0.292
30-day mortality -0.055 0.552 -0.239, 0.128

TXA: tranexamic acid; BP: blood pressure; PPI: proton pump inhibitor; Hb: hemoglobin; ICU: intensive care unit.
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the UGIB patients in an acute phase.

Regarding ulcer patients and incidence studies, we can-
not find so many. We had an incidence of 28.6/100,000/year,
and previous studies showed an incidence at 32.1 [10]. These
findings are surprising. The background with Helicobacter py-
lori (H. pylori) eradication has been done for many years now,
prophylaxis is recommended when there is indication. One
question we cannot give an answer to is why it seems to be
the same incidence today as the last 10 - 20 years. Prophylaxis
with anticoagulants is important for patients with cardiovascu-
lar diseases. The question is how many gastrointestinal bleed-
ing occasions the anticoagulants produce; and if patients are
given correct bleeding prophylaxis when they need prophy-
laxis [26-28]. That answer is not for this study. The 30-day
mortality of 6.4% is in line with previous studies [9].

TXA is still used in clinical practice, although not rou-
tinely. It is maybe most used in situations with gastrointestinal
bleeding and unstable circulation. This is in line with previous
studies. TXA does not seem to have a significant, if any, posi-
tive effect on patients with gastrointestinal bleeding.

On an overview, the two groups with and without TXA
are fairly equal regarding age and comorbidity. Nor does
clinical presentation in means of hemodynamically stability
differ; however patients given TXA had more overt bleeding
symptoms such as hematemesis, which might be the answer to
which patient group is given the treatment when it is no longer
given routinely. Patients in a worse condition or at higher risk,
e.g., with an ongoing bleeding, are given all medical support
available including TXA for stabilization. More patients in the
TXA group were treated in the ICU. Since the time of ad-
ministration of TXA is not being considered, and all patients
taken to the ICU were taken directly from the emergency
room, the connection is not interpretable but probably also an
effect of the tendency to treat more weak and ill patients with
TXA. The most fragile and old patients are not evaluated in
this study, since they were not undergoing EGD, and hence
were excluded. The number of patients in this study could be
a strength. A weakness could maybe be the problem with the
definition of patients, in what specific occasion all medica-
tions are given.

Wauerth et al found that the hospitalization rate of UGIB in
the USA decreased significantly by 21% from 2002 to 2012,
from 81 to 67 cases per 100,000. We could not find in our
material the same decrease in hospitalization, when using scor-
ing instrument maybe another hospitalization number will be
found. The incidence in general for UGIB and for ulcer bleed-
ing was not changed, which is in line with our findings [5]. In
another study from USA Laine et al found ulcer incidence at
the same levels as this study [10].

The international multicenter randomized placebo-con-
trolled trial (HALT-IT) with 164 hospitals in 15 countries in-
cluding 12,009 patients concluded that TXA did not reduce
death from gastrointestinal bleeding. Further, they conclude
that TXA for the treatment of gastrointestinal bleeding outside
the context of a randomized trial should not be used [29]. This
is in line with our results from a randomized study.

In a review study with data from eight randomized trials
on TXA from 2014 Bennett et al found that TXA could have
some effect on mortality [30]. The evidences are not always
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clear.

In this study we cannot find any data that support treat-
ment of bleeding ulcers with TXA, even those at ICU. This is
new information. We have found that bleeding ulcer treatment
could have updated treatment without TXA. We can stop use
of TXA when we treat bleeding ulcers.

There might be limitations in this study. Some other pa-
tients were perhaps never hospitalized and therefore not in-
cluded. Some patients were excluded because no gastroscopy
was performed. Further limitations could be that we have no
data about malignancies and thromboembolism during treat-
ment with TXA. Some patients on anticoagulants could also
affect the outcome. Some data are missing. We do not present
any data from endoscopic or surgical complications.

This study is a single center cohort study. A multicenter
randomized study could possibly give another perspective and
outcome. The outcome could also be different if patients with
other reasons than bleeding ulcers were included, some pa-
tients without hospital stay, another sample size, prior research
and access to data could give other data.

The strength of this study is the sample size, valid data, all
included patients have had a gastroscopy, prior research about
TXA, access to data and that only one person collected data.

In conclusion, we found an incidence regarding gastro-
intestinal bleeding at the same level as previous studies both
in general and specific for patients with ulcer disease. No big
changes have taken place during the last 10 years, at least. The
30-day mortality of ulcer patients was 6.4%. Regarding TXA,
we cannot see any significant difference when using TXA in
this study. We do not need TXA for treatment for patients with
gastrointestinal bleeding in the future.
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