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The association between antithrombotics (ATs) and the risk of gastrointestinal 
bleeding is well known; however, data regarding the influence of ATs on outcomes 
are scarce. The goals of this study are: (i) to assess the impact of prior AT therapy 
on in-hospital and 6-month outcomes and (ii) to determine the re-initiation rate of 
the ATs after a bleeding event. All patients with upper gastrointestinal bleeding 
(UGB) who underwent urgent gastroscopy in three centres from 1 January 2019 to 31 
December 2019 were retrospectively analysed. Propensity score matching (PSM) was 
used. Among 333 patients [60% males, mean age 69.2 (±17.3) years], 44% were 
receiving ATs. In multivariate logistic regression, no association between AT 
treatment and worse in-hospital outcomes was observed. Development of 
haemorrhagic shock led to worse survival [odds ratio (OR) 4.4, 95% confidence 
interval (CI) 1.9–10.2, P < 0.001; after PSM: OR 5.3, 95% CI 1.8–15.7, P = 0.003]. 
During 6-months follow-up, higher age (OR 1.0, 95% CI 1.0–1.1, P = 0.002), higher 
comorbidity (OR 1.4, 95% CI 1.2–1.7, P < 0.001), a history of cancer (OR 3.6, 95% CI 
1.6–8.1, P < 0.001) and a history of liver cirrhosis (OR 2.2, 95% CI 1.0–4.4, P = 0.029) 
were associated with higher mortality. After a bleeding episode, ATs were 
adequately re-initiated in 73.8%. Previous AT therapy does not worsen in-hospital 
outcomes in after UGB. Development of haemorrhagic shock predicted poor 
prognosis. Higher 6-month mortality was observed in older patients, patients with 
more comorbidities, with liver cirrhosis and cancer.
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Structured Graphical Abstract

Is previous antithrombotic treatment associated with worse in-hospital outcomes in 
patients with upper gastrointestinal bleeding?

What is the re-initiation rate of the antithrombotic treatment after a bleeding event?

Key questions

A retrospective analysis of 333 patients, propensi-
ty score matched groups.

No association between antithrombotic tre-
atment and worse prognosis
deaths in patients with haemorrhagic shock. 

Antithrombotic treatment in patients 
with lasting indication  
was re-initiated in 75%.
 
Figure 1:  Antithrombotic management during a follow-up

Prior antithrombotic therapy 
does not worsen in-hospital 
outcomes.

The re-initiation rate of an-
tithrombotics in the real clinical 
setting could be improved.

Take-home message

Introduction

Bleeding represents the most frequent adverse event of 
antithrombotic (AT) treatment with gastrointestinal 
bleeding being the commonest manifestation. The 
reported hospitalization rate of upper gastrointestinal 
bleeding (UGB) based on observational data from the 
United States in 2012 was 67 per 100 000 inhabitants,1

with a significant decrease over the last two decades. 
Nevertheless, it is still a common reason for 
hospitalization with a short-term all-cause mortality rate 
of 2–14%.1,2 UGB can occur spontaneously, without any 
AT medication. However, the association between AT 
therapy and UGB was well documented.3,4

The most common indications for ATs are cardiovascular 
disorders, in particular coronary artery disease (CAD), 
atrial fibrillation (AF), and thromboembolic disease. 
Coronary artery disease represents the main indication of 
antiplatelet therapy (single or dual regimen). Both 
regimens, dual antiplatelet therapy (DAPT) in patients 
with acute coronary syndromes or after percutaneous 
coronary interventions, or single antiplatelet therapy in 
chronic CAD patients have been documented to decrease 
the risk of acute coronary syndrome and improved 
prognosis.5–8 In patients with AF, oral anticoagulation (OAC) 
with vitamin K antagonist (VKA) or direct oral 
anticoagulants (DOACs) significantly reduces the risk of 
ischaemic stroke.9,10 However, both antiplatelet and 

anticoagulation treatment increases the risk of 
gastrointestinal bleeding, and often leads to withdrawal of 
AT treatment, both in the short term or in the long term. 
The discontinuation rate in ‘real-world clinical settings’ 
can even reach 40% per 1.1 years as reported by Yao 
et al.11 with the AT drugs withdrawal being associated with 
a significantly increased risk of ischaemic events. Of note, 
there are data suggesting that ischaemic strokes after 
discontinuation of AT therapy are associated with higher 
mortality.12 Since most bleeding events can be resolved 
using pharmacological or non-pharmacological treatments, 
withdrawal of AT drugs could affect a patient’s prognosis 
more negatively than the bleeding event itself.

In our study, we focused on patients admitted for acute 
UGB. The goals of the present analysis were (i) to assess 
the prognostic significance of AT treatment in patients 
with acute UGB and (ii) to assess the rate of AT 
treatment re-initiation in patients with persistent 
indication for ATs after the bleeding event.

Methods

Study design
The study was a retrospective cohort study. It included all 
patients who underwent acute upper gastrointestinal 
endoscopy for acute UGB from 1 January 2019 to 31 
December 2019 in the Karlovy Vary Region (Karlovy Vary 
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and Cheb Regional Hospital) and in the University Hospital 
Kralovske Vinohrady (Prague). All three hospitals provide 
24/7 endoscopy cover for the surrounding regions (25 000 
and 30 000 inhabitants). The study was approved by the 
local institutional ethics committee.

Upper gastrointestinal bleeding was defined as clinical 
signs (i.e. haematemesis/coffee ground vomiting, 
melena, enterorrhagia) and/or a decrease in haemoglobin 
levels greater than 10 g/L within 24 h and the presence of 
a causative lesion confirmed by urgent gastroscopy. Only 
patients with emergency admission or bleeding events in 
patients already hospitalised for another reason were 
included in the analysis; outpatient treatments were 
excluded. Other excluded patients were those with no 
signs of bleeding on endoscopy and individuals undergoing 
endoscopy for anaemia but lacking other signs (either 
clinical or laboratory) of acute UGB. Patients with lower 
gastrointestinal bleeding were also not included.

All-cause death (in hospital and within 6 months after 
the bleed) included deaths due to any cause and not 
only those related to gastrointestinal bleeding.

Demographic data, data from the bleeding event, 
concomitant therapy, laboratory findings (blood count, 
biochemistry, and coagulation parameters), and 
comorbidities were obtained from the electronic hospital 
database system. Regarding blood counts, the lowest 
value of haemoglobin concentration and haematocrit 
were collected. Regarding other important laboratory 
findings (such as renal and liver functions, coagulation 
parameters, and platelet count), the values obtained 
from the first analysis (usually before the endoscopy 
procedure) were used. The haemoglobin drop was 
calculated as the difference between the average 
haemoglobin concentration within 4 months prior to the 
index hospitalization (or the value obtained from the first 
analysis on admission) and the lowest haemoglobin 
concentration after the bleeding episode.

For the follow-up period (i.e. 6 months after bleeding 
events), data from the electronic database were used, 
patients with incomplete database records from the 
follow-up period were contacted via phone.

Other collected variables that need further explanation 
are: (i) shock was defined as hypotension (systolic blood 
pressure < 90 mmHg) requiring fluid resuscitation or the 
administration of vasoactive agents, (ii) heart failure was 
defined as heart failure with a reduced ejection fraction <  
40%, and symptoms typical for heart failure, (iii) CAD was 
defined as angiographically documented obstructive 
coronary atherosclerosis or previous percutaneous coronary 
intervention, (iv) myocardial infarction was defined as 
angiographic evidence of coronary thrombus together with 
the elevation of cardiac troponin or a regional wall motion 
abnormality on echocardiography with corresponding ECG 
changes (Q waves), (v) malignancy was defined as cancer 
without complete remission, and (vi) peripheral arterial 
disease was defined as documented obstructive 
atherosclerosis or previous percutaneous transluminal 
angioplasty of arteries in following regions: carotid, 
vertebral, mesenterial, renal, upper and lower extremities.

Statistics
The collected data were analysed using SPSS Statistics 25 
(IBM Corporation, Armonk, NY, USA) software. The 

Chi-squared test was used to test differences of 
dichotomous categorical variables between groups. To 
assess the normal distribution of continuous variables, the 
Shapiro–Wilk test of normality was used. To compare 
continuous variables of two groups, the Whitney–Mann U 
test or the Student’s t-test was used. The effect of AT 
treatment and other independent variables on in-hospital 
and 6-month mortality was assessed using a multivariate 
logistic regression. Initially, a univariate logistic regression 
analysis was performed using various clinical variables. All 
variables showing a value P < 0.15 were included in the 
multivariate stepwise logistic regression. All tests were 
two-tailed and were performed at the 5% significance level.

To ensure comparable baseline characteristics, a propensity 
score matching (PSM) was performed (1:1 matching ratio, 
nearest-neighbour algorithm, caliper 0.2 times the standard 
deviation of the logit of propensity score13). The selected 
covariates used to calculate the propensity scores were 
gender, sex, coexisting diseases (diabetes mellitus, heart 
failure, chronic kidney disease, liver cirrhosis), and Charlson 
comorbidity index (CCI). Between the matched groups 
(antiplatelets vs. control, anticoagulants vs. control, 
antiplatelets vs. anticoagulants), in-hospital mortality and 
complications were compared.

Study population
Of the 388 screened patients who underwent an urgent 
gastroscopy, 55 were excluded from the study for 
reasons mentioned above (mainly for the absence of an 
endoscopically confirmed causative lesion), and 333 
patients entered the analysis.

The study population consisted predominantly of men 
(200/333, 60.0%). The observed mean age was 69.2 
(±17.3) years. Twenty-six (7.8%) patients had a history of 
gastrointestinal bleeding. In total, 145 (44%) patients were 
on AT therapy at the time of the gastrointestinal bleeding 
event. The CCI suggested a relatively high comorbidity 
burden [median 6, inter-quartile range (IQR): 4–8]. The 
baseline characteristics are detailed in Table 1; comparing 
patients with and without AT treatment, the latter group 
was older and, as expected, had higher prevalence of 
cardiovascular comorbidities. Chronic kidney disease was 
also more frequent among AT drug users. The higher 
prevalence of cancer in the group without AT treatment 
was borderline statistically significant. On the other hand, 
we observed no difference in diabetes mellitus.

Regarding AT treatment, the observed regimens were as 
follows: low-dose Aspirin in 61 (42%), VKA in 48 (33.5%), 
combined treatment (i.e. DAPT or anticoagulant plus 
antiplatelet) in 19 (13%), DOACs in 16 (11%), and low 
molecular weight heparin in 1 (0.5%).

Laboratory findings in AT users and non-users are 
summarised in Table 2. A significant difference was 
observed in coagulation parameters and in creatinine 
concentration (higher prevalence of chronic renal failure 
in patients with AT therapy).

Results

Short-term (in-hospital) outcomes and 
endoscopic findings
The overall hospital-mortality rate was 12.3%. In 12 
(29.2%) patients who died during hospitalization, the 
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bleeding was classified as a cause of death, the other died 
from different causes with nosocomial infections and 
multi-organ failure progression being the most prevalent 
ones.

Comparing the endoscopic findings, the most prevalent 
causative lesion was a peptic ulcer (46%), with gastric 
ulcers being more prevalent than duodenal ulcers. There 
were more variceal bleedings observed among patients 
without ATs (17.6 vs. 8.3%, P = 0.014).

Number of patients requiring blood transfusions did not 
differ comparing AT drug users and non-users (67.6 v.s. 

59.0%, P = 0.1). Eleven (3.3%) patients underwent urgent 
surgery. Haemorrhagic shock requiring the administration 
of vasoactive agents occurred in 53 (15.9%) patients.

According to the multivariate logistic regression, the 
only predictor associated with higher risk for in-hospital 
death, before and after PSM, was the occurrence of 
haemorrhagic shock [odds ratio (OR) 4.4, 95% confidence 
interval (CI) 1.9–10.2, P < 0.001; after PSM: OR 5.3, 95% 
CI 1.8–15.7, P = 0.003]. Of note, patients receiving AT 
treatment did not have a significantly higher risk of 
in-hospital death (OR 2.0, 95% CI 0.8–5.1, P = 0.1; after 
PSM: OR 1.8, 95% CI 0.6–5.7, P = 0.3). Higher 
comorbidities burden showed to be also significant 
predictor of in-hospital mortality in the analysis 
performed without PSM (OR 1.3, 95% CI 1.1–1.6, P =  
0.012); however, it lost statistical significance after PSM 
(OR 1.4, 95% CI 1.0–1.8, P = 0.3) which could have been 
caused by a reduction of the analysed cohort size during 
PSM. A history of cancer also narrowly missed statistical 
significance (after PSM: OR 3.0, 95% CI 0.9–10.4, P =  
0.08). Interestingly, a history of hypertension was 
associated with better in-hospital outcomes before and 
after PSM (OR 0.2, 95% CI 0.1–0.6, P = 0.001; after PSM: 
OR 0.3, 95% CI 0.8–0.9, P = 0.003). The impact of other 
independent variables on in-hospital mortality is shown 
in Table 3 (before PSM) and in Table 4 (after PSM).

To assess the impact of antiplatelet and anticoagulant 
drugs on in-hospital adverse events (death, shock, 
administration of blood transfusion, and the magnitude 
of the haemoglobin drop), we evaluated three pairs of 
propensity score-matched cohorts: antiplatelet drugs vs. 
no AT treatment, anticoagulants vs. no AT treatment, 
and antiplatelet vs. anticoagulants (Table 5). 
Significantly higher number of patients with 
anticoagulants needed blood transfusion compared with 
propensity score-matched cohort with antiplatelets (75% 
vs. 56%, P = 0.01), nevertheless this was not observed in 
comparison with the cohort without AT treatment.

Six-month outcomes and further 
antithrombotic management
The 6-month mortality rate was 31.6%. According to the 
multivariate logistic regression model, the independent 
predictors of worse outcomes were as follows: older age, 

Table 2 Laboratory findings by antithrombotics

Characteristic Antithrombotics P-value

Yes, n = 145 No, n = 188

Minimal Hb concentration (g/L) 84.72 ± 23.64 88.99 ± 25.69 0.12
Creatinine (µmol/L) 145.05 ± 142.50 112.50 ± 91.79 0.01
ALT (µkat/L) 0.51 ± 0.68 1.09 ± 4.80 0.15
AST (µkat/L) 0.67 ± 0.76 2.29 ± 12.98 0.14
Platelet count (×103) 247.93 ± 104.08 255.48 ± 141.35 0.59
INR 2.23 ± 2.60 1.27 ± 0.46 <0.001
aPTT (s) 30.25 ± 18.32 23.81 ± 11.20 <0.001

Student’s t-test. 
ALT, alanine transaminase; aPTT, activated partial thromboplastin time; AST, aspartate transaminase; Hb,  haemoglobin; INR, international normalised 

ratio.

Table 1 Baseline characteristics by antithrombotics

Characteristic Antithrombotics P-value

Yes, n =  
145

No, n = 188

Gender 0.8
Male 88 (60.6%) 112 (59.6%)
Female 57 (39.4%) 76 (40.4%)

Age, mean (years) 77.7 (±9.4) 62.6 (±17.3) <0.001
Body mass index, mean 

(kg/m2)
27.8 (±5.5) 25.0 (±5.0) <0.001

Coexisting disease
Arterial hypertension 125 (86.2%) 86 (45.7%) <0.001
Atrial fibrillation 72 (49.7%) 11 (5.9%) <0.001
Coronary artery 
disease

56 (38.6%) 6 (3.2%) <0.001

Peripheral arterial 
disease

32 (22.0%) 6 (3.2%) <0.001

Chronic kidney 
disease

46 (31.7%) 19 (10.1%) <0.001

Heart failure 29 (20.0%) 9 (4.8%) <0.001
Diabetes mellitus 46 (31.7%) 45 (23.9%) 0.12
Liver cirrhosis 19 (13.1%) 48 (25.5%) 0.005
Cancer 11 (7.5%) 26 (13.8%) 0.07

History of event
Myocardial infarction 39 (26.9%) 4 (2.1%) <0.001
Ischemic stroke 19 (13.1%) 9 (4.8%) 0.03

CCI, mean 5.4 (±2.4) 6.3 (±1.8) 0.01

Pearson Chi-squared test, Student’s t-test, Mann–Whitney U test. 
CCI, Charlson comorbidity index.
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Table 3 In-hospital outcomes (multivariate logistic regression before propensity score matching)

Variable Death during hospitalization (n = 41) Survived (n = 292) Total (n = 333) Odds ratio (95% CI) P-value

Age, mean (years) 75.0 ± 14.1 68.4 ± 16.3 69.2 ± 16.2 1.0 (1.0–1.1) 0.8
CCI, mean 6.9 ± 2 5.6 ± 2 5.8 ± 2 1.3 (1.1–1.6) 0.012
RBC transfusion 36 (88%) 173 (60%) 209 (63%) 2.9 (1.1–8.6) 0.46
Hypertension 22 (53%) 189 (65%) 211 (64%) 0.2 (0.1–0.6) 0.001
Shock 17 (41%) 36 (12%) 53 (16%) 4.4 (1.9–10.2) <0.001
Antithrombotics 21 (51%) 124 (42%) 145 (43%) 2.0 (0.8–5.1) 0.1
Cancer 10 (24%) 27 (9%) 37 (11%) 2.1 (0.8–5.8) 0.14

CCI, Charlson comorbidity index; RBC, red blood cell.

Table 4 In-hospital outcomes (multivariate logistic regression, propensity score-matched cohort)

Variable Death during  
hospitalization (n = 24)

Survived  
(n = 164)

Total (n = 188) Odds ratio  
(95% CI)

P-value

Age, mean (years) 78.0 ± 1.6 74.7 ± 7 75.1 ± 0.7 1.0 (1.0–1.1) 0.1
CCI, mean 7.2 ± 2.0 6.1 ± 1.9 5.8 ± 2.0 1.4 (1.0–1.8) 0.3
RBC transfusion 21 (88%) 97 (59%) 118 (62%) 2.9 (1.1–8.6) 0.46
Hypertension 13 (54%) 119 (73%) 132 (70%) 0.3 (0.8–0.9) 0.03
Shock 11 (45%) 22 (13%) 53 (16%) 5.3 (1.8–15.7) 0.003
Antithrombotics 12 (50%) 82 (50%) 145 (43%) 1.8 (0.6–5.7) 0.3
Cancer 7 (29%) 15 (9%) 37 (11%) 3.0 (0.9–10.4) 0.08

CCI, Charlson comorbidity index; RBC, red blood cell.

Table 5 In-hospital complications and mortality of the study patients (propensity score-matched cohorts)

Outcome Odds ratio (95% CI) P-value

Antiplatelet n = 63 Control n = 63

Death 9 (14%) 7 (11%) 1.3 (0.5–3.8) 0.6
Shock 9 (14%) 14 (22%) 0.6 (0.2–1.5) 0.2
RBC transfusion 42 (67%) 37 (58%) 1.4 (0.7–2.9) 0.4
Hb drop, mean 27.3 ± 22.6 22.5 ± 19.3 NA 0.2

Anticoagulant n = 57 Control n = 57

Death 5 (9%) 7 (12%) 0.6 (0.2–2.3) 0.5
Shock 7 (12%) 10 (18%) 0.6 (0.2–1.9) 0.4
RBC transfusion 37 (65%) 33 (57%) 1.3 (0.6–2.8) 0.4
Hb drop, mean 30.4 ± 20.5 24.5 ± 20.9 NA 0.1

Anticoagulant n = 70 Antiplatelet n = 70

Death 10 (14%) 7 (10%) 1.5 (0.5–4.1) 0.4
Shock 11 (16%) 11 (16%) 1.0 (0.4–2.4) 1.0
RBC transfusion 53 (75%) 39 (56%) 2.4 (1.2–5.1) 0.01
Hb drop, mean 30.7 ± 22.9 26.7 ± 21.9 NA 0.3

Pearson Chi-squared test, Student’s t-test. 
Hb, haemoglobin; RBC, red blood cell.
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higher comorbidity index, a history of cancer, and a history 
of liver cirrhosis (Table 6). A protective effect of 
hypertension, which was observed in the short-term 
outcome analysis, was preserved during the follow-up 
period (OR 0.4, 95% CI 0.2–0.8, P = 0.02). Patients with 
higher body mass index showed a trend towards lower 
mortality, which did not meet the level of statistical 
significance (OR 0.9, 95% CI 0.9 1.0, P = 0.053).

Long-term data were missing for 17 individuals (these 
were not further analysed). After the index 
hospitalization, the indication for AT therapy remained 
in 84/94 (89.4%) (Figure 1). The main reasons for 
continuation of AT treatment were AF in 39 (46.6%) 
patients and CAD in 23 (27.4%) patients. Of the 84 
patients with persistent indication for AT treatment and 
complete follow-up data, 49/84 (58.3%) individuals 
continued the same AT treatment as before the bleeding 
event; of those, 16 (32.7%) were treated with VKA, 23 
(46.9%) were treated with aspirin, 5 (10.2%) were on 
combined AT therapy, 4 (8.2%) used DOACs, and 1 (2.0%) 
clopidogrel. In another 13/84 (15.5%) patients, the 
antithrombotic treatment was adequately changed: in 5 
patients, acetylsalicylic acid (ASA) was replaced with 
clopidogrel, 3 patients were switched to apixaban from 
another OAC, in another 4 individuals a combined AT 
therapy was reduced, and in 1 patient rivaroxaban was 
switched to VKA. In 8/84 (9.5%) individuals, the 
treatment was inadequately deescalated: in 4 cases, low 
molecular weight heparin in sub-therapeutic doses was 
administrated instead of OAC and in 4 cases OAC was 
replaced by ASA. And 14/84 (16.7%) patients with a 
persistent indication for AT treatment completely 
discontinued AT medication (9×AF, 4×CAD, 1×carotid 
stenosis). Interestingly, only one of the patients with AF 

requiring anticoagulant therapy was referred for left 
atrial appendage closure. Of the patients who continued 
AT therapy after the bleeding event, no re-bleeding was 
observed. Similarly, no thrombotic events were observed 
in patients after discontinuation or reduction of AT 
therapy. One patient on VKA (which was not 
discontinued after the bleeding event) suffered a fatal 
ischaemic stroke.

Discussion

In our cohort, previous AT treatment was not associated 
with worse survival in patients after an acute UGB. The 
main predictor of poor in-hospital prognosis was the 
occurrence of haemorrhagic shock. In the long-term 
perspective, the predictors of poor outcomes were older 
age, higher comorbidity index, a history of cancer, and a 
history of liver cirrhosis. Adequate AT treatment was 
re-initiated in the 73.8% patients within 6 months.

The in-hospital mortality rate in our cohort (12.3%) is 
comparable to other observational studies (6–14%).14–17

In the report by Paspatis et al.,18 case fatality during 
hospitalization was 5.6%; however, in the absence of any 
comorbidity, no death during hospitalization occurred in 
patients with UGB. Rockall et al.17 reported 11% 
mortality in cohort of patients admitted for acute UGB, 
and similarly, only 0.1% mortality rate was observed in 
patients under 60 years without any comorbidity. A large 
observational study by Åhsberg et al.19 showed using a 
logistic regression model, that a higher number of 
comorbidities is an independent risk factor of a fatal 
in-hospital outcome, which is in line with our results. 
Other factors contributing to the higher mortality are 
emergency admission, and bleeding in already 
hospitalised patients (33% mortality in in-patients 
bleedings reported by Rocall et al.).17 Based on our 
observations, higher risk of in-hospital death was 
present in patients who developed shock during 
hospitalization, which was also in full agreement with 
previously reported studies.20,21 Despite being 
hypothetically in higher risk, patients with previous AT 
therapy did not have worse in-hospital outcomes. In our 
view, AT treatment represents a removable precipitating 
factor. Theoretically, it can lead to earlier manifestation 
of a bleeding source or to manifestation of otherwise 
subclinical lesions. Moreover, AT withdrawal plays an 
important role as a treatment measure. Therefore, it 

Table 6 Six-month outcomes (multivariate logistic regression)

Variable Death (n = 100) Survived (n = 216) Total (n = 316) Odds ratio (95% CI) P-value

Age, mean 74.1 ± 15.1 66.9 ± 16.3 69.2 ± 16.2 1.0 (1.0–1.1) 0.002
CCI, mean 6.9 ± 1.9 5.4 ± 2.1 5.9 ± 2.2 1.4 (1.2–1.7) <0.001
BMI, mean (kg/m2) 25.3 ± 5.2 26.9 ± 5.1 26.4 ± 5.2 0.9 (0.9–1.0) 0.053
Hypertension 62 (62.0%) 141 (65.3%) 203 (60.2%) 0.4 (0.2–0.8) 0.019
Antithrombotics 43 (43.0%) 94 (43.5%) 137 (40.7%) 0.9 (0.5–1.7) 0.8
Cancer 24 (24.0%) 12 (5.6%) 36 (10.7%) 3.6 (1.6–8.1) 0.002
Liver cirrhosis 26 (26.0%) 41 (19.0%) 67 (19.9%) 2.2 (1.0–4.4) 0.029

BMI, body mass index; CCI, Charlson comorbidity index.

Figure 1 Antithrombotic management after the bleeding event.
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can be assumed that bleeders without AT medication are 
more fragile, or the causative lesion could be more severe.

Surprisingly, studies investigating the impact of AT 
treatment on the prognosis of patients with UGB not 
only failed to prove worse outcome of these patients but 
also showed lower short-term mortality in patients on 
ATs.15,16,22 Nevertheless, we did not observe a protective 
effect of AT treatment described by other authors.

The mortality rate during the 6-month follow-up was 
higher compared with other studies, primarily reflecting 
higher comorbidities burden in our cohort. Worse 
outcomes were associated with older age, higher 
comorbidity index, a history of cancer, and a history of 
liver cirrhosis. Blatchford et al.23 reported an annual 
population mortality in patients admitted due to acute 
UGB as 14%. Factors associated with higher one-year 
mortality were older age, pre-existing malignancy, and 
other severe comorbidities such as a history of hepatic 
or renal failure or a history of heart failure, and 
hypotension (shock) on admission, but not the use of ATs 
before the bleeding event, which is fully consistent with 
our findings.

Of note, in our cohort, antihypertensive drugs were 
associated with significantly better outcomes during the 
index hospitalization and during follow-up. The 
protective effect of previous antihypertensive treatment 
could be theoretically explained by renin–angiotensin– 
aldosterone system (RAAS) inhibition, as RAAS blocking 
agents play the key role in antihypertensive 
treatment.24 Afessa25 has shown that systemic 
inflammatory response syndrome occurs in 
approximately one-third of patients admitted for UGB. 
According to the data from experimental studies, 
angiotensin II provokes endothelial and microvascular 
dysfunction and poses pro-inflammatory activity.26,27

Although little research has been done on this topic, 
hypothetically RAAS inhibition could prevent 
haemodynamic adverse events by lowering angiotensin II 
plasma level concentrations. Nevertheless, in critically 
ill patients presenting with developed circulatory shock, 
we could not expect lower mortality after RAAS 
blockade due to elevated angiotensin I/II ratio as was 
reported by Bellomo et al.28

Nearly 75% of patients continued an appropriate AT 
therapy after the bleeding event; of those, 27.4% were 
on VKA therapy and 11.3% used DOACs. The reason of 
more prevalent VKA treatment lies within the 
reimbursement guidelines, which were in force in 
2019. Nevertheless, the rate of gastrointestinal 
bleeding on VKA and on DOACs seems to be similar, or 
even higher for rivaroxaban or dabigatran, which was 
shown in a meta-analysis by Holster et al.29

Interestingly, only one of the AF patients was referred 
for left atrial appendage closure, which shows the 
underuse of this treatment modality in real clinical 
praxis. Antithrombotic treatment was withdrawn and 
not re-initiated in nearly 17% of patients. As was shown 
in a study by Broderick et al.,12 withdrawal of ATs 
within 60 days precedes an ischaemic stroke in 5% of 
patients. Similarly, in patients with a history of 
ischaemic heart disease, discontinuation of low-dose 
ASA leads to a 1.63 times higher risk of non-fatal 
myocardial infarction.30 Based on the limited data 
available in this field, restarting AT medication after a 

bleeding event probably improves outcomes of 
patients. A prospective observational trial by Sengupta 
et al.31 studied 197 patients on OAC with 
gastrointestinal bleeding (discontinued in 39%) showed 
a lower risk of thrombotic events after re-initiation of 
ATs with no significant difference in the rate of 
bleeding episodes within 90 days. Similarly, 
Chai-Adisaksopha et al.32 conclude in their 
meta-analysis of three studies: re-initiation of VKA led 
to fewer thromboembolic events [hazard ratio (HR) 
0.68, 95% CI 0.52–0.88, P < 0.004] and lower mortality 
(HR 0.76, 95% CI 0.66–0.8, P < 0.001), but it was nor 
associated with significantly higher re-bleeding rate. 
The optimal time to restart AT treatment has been 
poorly studied. To the best of our knowledge, the only 
data comes from a study by Qureshi et al.33 In this 
trial, anticoagulation (VKA) was re-initiated at various 
intervals after bleeding events [patients were divided 
into 5 groups: < 7 days (n = 62), 7–15 days (n = 51), 15– 
21 days (n = 58), 21–30 days (n = 53), and >30 days (n =  
429)]. The mortality rate was lower in each of the first 
four groups (patients who resumed VKA within 30 days 
after bleeding) compared with the 5th group (i.e. 
restarted VKA after 30 days) with P < 0.05 for each 
comparison. Overall re-initiation of VKA was associated 
with a lower risk of thrombotic events with no 
difference in bleeding events, which is consistent with 
the study by Sengupta et al. Considering the 
aforementioned results and the absence of evidence 
for any relationship between AT treatment before a 
bleeding episode and short-term mortality, the 
long-term withdrawal of AT treatment in almost 17% of 
patients in real clinical settings is an important issue.

Study limitations
Limitations include: (i) a relatively small sample size and 
missing follow-up data in 17 (5%) individuals, (ii) an 
absence of lower gastrointestinal bleedings that were 
not analysed in our study, (iii) a retrospective nature of 
the study, and (iv) an absence of sufficient medical 
documentation to analyse the causes of long-term 
mortality.

The advantages of our study are: (i) a detailed report of 
comorbidities, which seems to play an important role in 
the prognosis of patients with gastrointestinal bleeding, 
(ii) an analysis of AT management during the follow-up 
period, and (iii) an analysis of complete, non-selected 
cohort of patients referred to the participating centres 
from surrounding regions.

Conclusions

In our cohort of patients with UGB neither ATs in general 
nor anticoagulants were associated with higher 
short-term mortality. Worse in-hospital outcomes were 
observed in patients who developed a circulatory shock. 
Long-term mortality was higher in older patients, 
patients with more comorbidities, with liver cirrhosis 
and cancer. A history of hypertension showed to be a 
protective factor. In 17% of patients, AT treatment was 
not re-initiated despite it still being indicated. One of 
the patients with AF was referred for left atrial 
appendage closure.
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