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Abstract
AIM: To compare outcomes of patients with non-
variceal upper gastrointestinal bleeding (NVUGIB) taking 
aspirin for primary prophylaxis to those not taking it.

METHODS: Patients not known to have any vascular 
disease (coronary artery or cerebrovascular disease) 
who were admitted to the American University of Beirut 
Medical Center between 1993 and 2010 with NVUGIB 
were included. The frequencies of in-hospital mortality, 
re-bleeding, severe bleeding, need for surgery or 
embolization, and of a composite outcome defined as 
the occurrence of any of the 4 bleeding related adverse 
outcomes were compared between patients receiving 
aspirin and those on no antithrombotics. We also 
compared frequency of in hospital complications and 
length of hospital stay between the two groups.

RESULTS: Of 357 eligible patients, 94 were on aspirin 
and 263 patients were on no antithrombotics (control 
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group). Patients in the aspirin group were older, the 
mean age was 58 years in controls and 67 years in the 
aspirin group (P  < 0.001). Patients in the aspirin group 
had significantly more co-morbidities, including diabetes 
mellitus and hypertension [25 (27%) vs  31 (112%) and 
44 (47%) vs  74 (28%) respectively, (P  = 0.001)], as 
well as dyslipidemia [21 (22%) vs  16 (6%), P  < 0.0001). 
Smoking was more frequent in the aspirin group [34 
(41%) vs  60 (27%), P  = 0.02)]. The frequencies of 
endoscopic therapy and surgery were similar in both 
groups. Patients who were on aspirin had lower in-
hospital mortality rates (2.1% vs  13.7%, P  = 0.002), 
shorter hospital stay (4.9 d vs  7 d, P  = 0.01), and fewer 
composite outcomes (10.6% vs  24%, P  = 0.01). The 
frequencies of in-hospital complications and re-bleeding 
were similar in the two groups.

CONCLUSION: Patients who present with NVUGIB 
while receiving aspirin for primary prophylaxis had fewer 
adverse outcomes. Thus aspirin may have a protective 
effect beyond its cardiovascular benefits.

Key words: Aspirin; Morbidity; Mortality; Non-variceal 
upper gastrointestinal bleeding; Outcomes
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Core tip: Aspirin is known to increase the risk of upper 
gastrointestinal bleeding (UGIB), and it is customary to 
stop aspirin in patients presenting with gastrointestinal 
bleeding. Some studies have shown that being on aspirin 
is associated with better outcome in those patients. 
Our study compared clinical outcomes in patients who 
presented with non-variceal UGIB while taking aspirin for 
primary prophylaxis only to those of patients not taking 
aspirin. We found that patients taking aspirin had lower 
mortality and shorter hospital stay than patients not 
taking aspirin.

Souk KM, Tamim HM, Abu Daya HA, Rockey DC, Barada KA. 
Aspirin use for primary prophylaxis: Adverse outcomes in non-
variceal upper gastrointestinal bleeding. World J Gastrointest 
Surg 2016; 8(7): 501-507  Available from: URL: http://www.
wjgnet.com/1948-9366/full/v8/i7/501.htm  DOI: http://dx.doi.
org/10.4240/wjgs.v8.i7.501

INTRODUCTION
Aspirin is being used widely in primary and secondary 
prevention of cardiovascular diseases, and it is taken by 
more than 25%-33% of people older than 65 years[1]. 
In addition, both individual studies and meta-analysis 
of trials of anti-platelet therapy indicate that aspirin 
and other anti-platelet drugs reduce the risk of serious 
vascular events by approximately 25%[2].

Despite its cardiovascular protection, aspirin is 
associated with a 2 fold increase in risk of upper gastr

ointestinal bleeding (UGIB)[3]. However, most studies 
suggest that aspirin decreases mortality and hospital 
stay in patients with non-variceal upper gastrointestinal 
bleeding (NVUGIB)[4,5], while some report no significant 
effect[6].

We recently reported that being on aspirin on pre
sentation confers protection against mortality and 
morbidity in peptic disease related-UGIB[7], and in 
patients with NVUGIB overall[8]. We also reported that 
in-hospital mortality from cardiovascular causes in 
patients taking aspirin was similar to controls. Hence, 
it is not clear if the protective effect of aspirin is due to 
its known cardiovascular benefits. This study aims to 
determine if the protective effect of aspirin in NVUGIB 
persists in patients with no known cardiovascular or 
cerebrovascular disease. This is done by comparing 
clinical outcomes in patients presenting with NVUGIB 
while receiving aspirin as primary prophylaxis to those 
who are not taking it.

MATERIALS AND METHODS
This was a retrospective cohort study of patients ad
mitted to American University of Beirut Medical Center 
(AUBMC) with NVUGIB between 1993 and 2010. 
AUBMC is a tertiary referral medical center that provides 
health care for around 1.5 million people in Lebanon.

The study was approved by the Institutional Review 
Board of AUBMC (IM.KB.09).

Inclusion and exclusion criteria
In this study we included all patients who were admitted 
with hematemesis, coffee ground vomiting, and/or 
melena in the presence of an identified source of UGIB 
site on upper gastrointestinal endoscopy[7]. We also 
considered patients with hematochezia to have UGIB 
if upper endoscopy showed a source of bleeding and 
colonoscopy was negative. For patients who didn’t have 
endoscopy, we classified patients as having UGIB if they 
had coffee ground emesis, hematemesis or melena.

We excluded all patients who presented with melena 
and/or hematochezia who had a colonic source of 
bleeding. Patients who met the criteria of UGIB from 
esophageal/gastric varices and those who had occult 
gastrointestinal or small bowel bleeding were excluded.

We also excluded all patients with documented 
history of coronary artery disease, cerebrovascular 
accident/transient ischemic attack (TIA), peripheral 
vascular disease, and those on any non-aspirin anti-
platelets or anticoagulants.

Data collection
Medical records of patients with signs and symptoms of 
UGIB were reviewed, using the ICD-9/ICD-10 coding 
system (codes for the following symptoms: UGIB, 
melena, hematochezia, hematemesis, coffee ground 
emesis). The data was collected from charts using a 
standardized data collection form. During chart review, 
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we extracted the following information: Patient’s age, 
sex, comorbid conditions (hypertension, diabetes melli
tus, renal insufficiency, dyslipidemia, active systemic 
or gastrointestinal cancer, congestive heart failure, 
valvular heart disease, atrial fibrillation and deep vein 
thrombosis); mode of clinical presentation; duration of 
bleeding; vital signs and initial blood studies obtained 
upon arrival to the emergency room including complete 
blood count, international normalized ratio (INR), and 
prothrombin time; management in the emergency 
room and the hospital including blood transfusion. 
We also recorded findings on diagnostic upper gast
rointestinal endoscopy and the source of bleeding; 
type of therapeutic endoscopic procedure undertaken 
whenever applicable; angiography and embolization, 
surgical treatment and in hospital mortality. The 
frequency of the following outcomes were determined: 
In-hospital mortality, need for surgery, severe bleeding 
(hypotension with a systolic blood pressure < 90 
mmHg on admission, tachycardia with heart rate > 
119 beat/min, or transfusion of more than 3 units 
of packed red blood cells), re-bleeding (re-bleeding 
after 24 h from the initial endoscopic evaluation) 
and therapy (recurrence of bleeding within 1 mo 
from discharge was also considered rebleeding), in-
hospital complications including myocardial infarction, 
angina, deep vein thrombosis, pulmonary embolism, 
stroke, TIA, pneumonia, urinary tract infection, skin 
infections, sepsis, acute respiratory distress syndrome, 

renal failure, need for mechanical ventilation, and 
disseminated intravascular coagulopathy; duration of 
hospitalization, need for blood transfusion, and number 
of blood units transfused were also recorded. The 
primary outcome was in-hospital mortality. The secon
dary outcomes included re-bleeding, severe bleeding, 
need for surgery or embolization, and the occurrence 
of any bleeding related composite outcome defined 
as the occurrence of any of the following: In hospital 
mortality, re-bleeding, severe bleeding, need for 
surgery or embolization[7]. We also compared in hospital 
complications and length of hospital stay. We divided 
the patients into two main groups: Those who were on 
aspirin upon presentation, and those who were not. We 
compared all the characteristics and outcomes listed 
above between the two groups.

Statistical analysis
Data management and analysis were carried out using 
the Statistical Analysis Software (SAS, version 9.1). 
Descriptive analyses were carried out by calculating the 
numbers and percent for categorical variables, and the 
mean and standard deviation SD for the continuous 
ones. Bivariate analyses were performed using the χ 2 
test or the independent student t-test, as appropriate.

To control for the effect of potentially confounding 
variables, multivariable analyses were carried out while 
controlling for different risk factors. For categorical 
outcomes multivariate logistic regression analyses were 
carried out where the OR, 95%CI, and P-value were 
reported. On the other hand, for continuous variables 
multivariate linear regression was carried out where 
the β-coefficient, 95%CI, and P-value were reported. 
Variables included in the regression model were those 
of either statistical or clinical significance. A P value < 
0.05 indicates statistical significance.

RESULTS
Subjects
A total of 1175 patients were admitted with acute 
gastrointestinal bleeding between 1993 and 2010. 
Out of the 1175 patients, 717 patients had NVUGIB, 
of which 357 were included in this study. A total of 94 
patients were on aspirin only and 263 patients were on 
no antithrombotics (control group, Figure 1).

Demographics and clinical characteristics
The mean age was 58 years in controls and 67 years in 
the aspirin group (P < 0.001). Most patients were males. 
Patients on aspirin were more likely to have diabetes 
mellitus and hypertension [25 (27%) vs 31 (112%) and 
44 (47%) vs 74 (28%) respectively, (P = 0.001)], as 
well as dyslipidemia [21 (22%) vs 16 (6%), P < 0.0001]. 
Smoking was more frequent in the aspirin group [34 
(41%) vs 60 (27%), P = 0.02] (Table 1).

Controls had a higher prevalence of cancer (20.9% 
vs 6.4%, P < 0.001) and were more likely to have 
a history of peptic ulcer disease. The use of PPI was 
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n  = 717

n  = 427

n  = 357

n  = 263 patients taking 
no antithrombotics

n  = 94 patients 
taking aspirin only

248 patients were excluded 
for having CAD, 13 for having 
PVD, and 29 for having CVA

70 patients were excluded 
for taking other drugs 
as Clopidogrel (n  = 
15), Coumadin (n  = 

28), Heparin (n  = 24), 
Ticlopedine (n  = 1) and 
Dypiradamole (n  = 2)

Figure 1  The flow and inclusion/exclusion criteria of patients with non-
variceal upper gastrointestinal bleeding in the study. CAD: Coronary artery 
disease; PVD: Peripheral vascular disease; CVA: Cerebrovascular accident.
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Because the prevalence of cancer was higher in the 
control group, we did a multivariate analysis in which 
cancer was considered a covariate rather than one 
of the comorbidities. The protective effect of aspirin 
against in hospital mortality remained unchanged.

As there were some patients who did not have 
endoscopy, a multivariate analysis was done on patients 
who had endoscopy. Regarding the mortality, it was 
significantly lower with aspirin group vs non aspirin OR: 
0.68, 95%CI: 0.63-0.74; but this difference was not 
seen with severe bleeding OR = 1.03, 95%CI: 0.69-1.52 
and rebleeding OR = 1.51, 95%CI: 0.67-3.39. 

DISCUSSION
Our study suggests that patients without known 
vascular disease who present with NVUGIB while taking 
aspirin appear to have better outcomes than patients 
not taking any antithrombotics. Specifically, these 
patients had lower mortality and morbidity, and shorter 
hospital stay than patients not on antithrombotics. 

It is known that patients who have more than one 
risk factor for developing vascular events are more 
likely to use aspirin as primary prophylaxis[9]. In this 

higher in controls [29 (11%) vs 4 (4%), P = 0.05] (Table 
1). Controls also had a higher INR than patients on 
aspirin (Table 2).

Presentation and endoscopic findings
Upon presentation, patients in the aspirin group had 
more syncope and melena, but less hematemesis than 
controls [21.3% vs 12.5%, P = 0.04, 51 (54.3%) vs 
109 (41.4%), P = 0.03 and 18.1% vs 28.9%, P = 
0.04, respectively]. Upper gastrointestinal endoscopy 
was done on 83% of patients in the aspirin group and 
71.5% of patients in the control group. The prevalence 
of peptic lesions found at endoscopy was higher in 
the aspirin group, including gastric ulcers (28.7% vs 
15.2%, P = 0.004), erosive duodenitis (16% vs 5.3%, 
P = 0.001), and erosive gastritis (40.4% vs 12.9%, P < 
0.0001) (Table 2). 

In hospital medical and endoscopic management
The percentage of patients transfused with blood was 
similar in both groups, 70.2% in aspirin vs 61.2% in 
control (P = 0.12); and the average was 4 units of 
packed red blood cells per transfused patient. In both 
groups, the frequencies of endoscopic therapy and 
surgery were similar (Table 2).

Outcomes
After adjusting for age and comorbidities (congestive 
heart failure, systemic cancer, diabetes mellitus, chronic 
renal failure), patients on aspirin were less likely to die 
in-hospital (OR = 0.15, 95%CI: 0.03-0.64, P = 0.002), 
less likely to experience the composite outcome (OR 
= 0.42, 95%CI: 0.20-0.89, P = 0.01), and tended to 
have a shorter hospital stay (4.9 d vs 7 d, P = 0.01) 
compared to controls. However, they had similar rates 
of in-hospital complications, re-bleeding and severe 
bleeding (Table 3). 
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Group No anti-
thrombotics
n  = 263

Aspirin
n  = 94

P value

Age mean (SD) 58.4 (19.1) 66.8 (13.1) < 0.001
Male gender  169 (64.3)    71 (75.5)  0.05
Smoking    60 (27.0)    34 (41.0)  0.02
Diabetes mellitus    31 (11.8)    25 (26.6)    0.001
Hypertension    74 (28.1)    44 (46.8)    0.001
Dyslipidemia  16 (6.1)    21 (22.3)   < 0.0001
Cancer    55 (20.9)    6 (6.4)    0.001
NSAIDS    47 (17.9)    16 (17.0)  0.85
PPI    29 (11.0)    4 (4.3)  0.05
History of peptic ulcer 
disease

   69 (26.2)    13 (13.8)  0.01

Table 1  Clinical characteristics of patients with non-variceal 
upper gastrointestinal bleeding in both groups  n  (%)

P < 0.05 is considered significant. NVUGIB: Non-variceal upper 
gastrointestinal bleeding; Aspirin: Aspirin only; No anti-thrombotics: 
Including clopidogrel, coumadin, heparin, ticlopedine and dypiradamole; 
SD: Standard deviation; NSAIDS: Non steroidal anti-inflammatory drug; 
PPI: Proton pump inhibitor.

Group No anti-
thrombotics
n  = 263

Aspirin
n  = 94

P value

Melena    109 (41.4)      51 (54.3) 0.03
Hematemesis      76 (28.9)      17 (18.1) 0.04
Hematemesis + Melena      46 (17.5)        16 (17.05) 0.92
Hematochezia      8 (3.0)      2 (2.1) 0.48
Syncope      33 (12.5)      20 (21.3) 0.04
Hgb, g/L, mean (SD)   9.2 (2.8)   9.1 (2.4) 0.80
Hct, (%), mean (SD) 27.4 (8.2) 27.0 (7.1) 0.70
INR, mean (SD)   1.2 (0.7)   1.0 (0.2)  0.003
Gastric ulcers      40 (15.2)      27 (28.7)  0.004
Duodenal ulcers      65 (24.7)      31 (33.0) 0.12
Erosive esophagitis      31 (11.8)      10 (10.6) 0.76
Erosive gastritis      34 (12.9)      38 (40.4)  < 0.0001
Erosive duodenitis    14 (5.3)      15 (16.0)  0.001
Mallory Weiss    18 (6.8)      4 (4.3) 0.37
Hiatal Hernia    24 (9.1)      11 (11.7) 0.47
AVM    11 (4.2)      3 (3.2) 0.47
Cancer      6 (2.3)      0 (0.0) 0.16
Transfusion-unit   4.7 (5.5)   4.0 (3.8) 0.25
Mean (SD)
Transfusion %    161 (61.2)      66 (70.2) 0.12
Thermal coagulation    25 (9.5)      14 (14.9) 0.15
Hemostatic clips      2 (0.8)      0 (0.0) 0.54
Argon-plasma coagulation      4 (1.5)      2 (2.1) 0.50
Angiography-embolization      1 (0.4)      0 (0.0) 0.74
Surgery    21 (8.0)      5 (5.3) 0.39

Table 2  Association between aspirin use and presentation/
management  n  (%)

P < 0.05 is considered significant. NVUGIB: Non-variceal upper 
gastrointestinal bleeding; Aspirin: Aspirin only; No anti-thrombotics: 
Including clopidogrel, coumadin, heparin, ticlopedine and dypiradamole; 
SD: Standard deviation; Hgb: Hemoglobin; Hct: Hematocrit; INR: 
International normalized ratio; AVM: Arteriovenous malformation; Surgery 
as any type of surgical procedure performed to control gastrointestinal 
bleeding. 
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study, patients on aspirin were older and had more co-
morbidity, yet they had lower mortality rates compared 
to controls. This occurred even though both groups 
had similar frequencies of therapeutic endoscopic 
procedures, arterial embolization and surgery making 
it unlikely that those contributed to the better outcome 
in the aspirin group. Thus, the contribution of this study 
is that aspirin’s beneficial effect in NVUGIB appears to 
extend to patients not known to have vascular disease.

It has been previously reported that patients with 
UGIB receiving or maintained on aspirin had improved 
outcomes. For example, in a randomized trial of aspirin 
vs placebo in patients who presented with peptic ulcer 
bleeding while taking aspirin, half of the deaths in the 
placebo group were due to non-cardiovascular causes, 
further suggesting that aspirin’s protective effect is 
not solely due to its cardiovascular benefits[10]. In two 
relatively large Italian prospective database studies, use 
of low dose aspirin upon presentation with UGIB was an 
independent predictor of better outcome including lower 
30-d mortality[11,12]. This was true for both outpatient 
and inpatient NVUGIB. Furthermore, in a large pan-
European retrospective cohort, it was reported that 
use of low or high dose aspirin was an independent 
predictor of lower 30 d mortality in NVUGIB[13]. Finally, 
in a retrospective cohort of 766 patients with UGIB due 
to peptic ulcers, it was reported that patients using 
aspirin upon presentation had a markedly decreased 
risk of fatal outcome (OR = 0.12, 95%CI: 0.012-0.67)[6]. 
Thus, the protective effect of aspirin seems to hold true 
for both low and high dose aspirin, and seems to cover 
patients with peptic ulcer related and non-peptic ulcer 
related NVUGIB. However, in the studies mentioned 
above, it was not clear whether control patients were 
taking other antithrombotics, and whether patients 
taking aspirin were using other antithrombotics con

comitantly. Furthermore, in none of them was a cause 
of death analysis undertaken to determine how aspirin 
exerted its protective effect. In contrast, three studies 
reported no effect of aspirin on mortality in patients 
with UGIB. In a prospective observational study of 392 
patients there was no effect of antiplatelet therapy 
(aspirin and/or clopidogrel) on re-bleeding, urgent 
surgery or mortality[14]. In another study, patients using 
aspirin/NSAIDs had similar mortality to those not using 
them. Finally, it was reported that aspirin users had 
lower 30-d mortality than controls among 7204 patients 
with peptic ulcer bleeding, but this was of borderline 
significance[5]. To our knowledge, there are no studies 
showing that aspirin increases mortality in NVUGIB. 

Controls in our study had a higher prevalence of 
systemic cancer. In order to determine if cancer could 
explain, in part, the high mortality in controls, we con
ducted two multivariate analyses, one in which the 
presence of cancer was included in the composite 
comorbidity score, and another one in which cancer was 
considered a covariate. The analysis revealed that the 
protective effect of aspirin against in-hospital mortality 
remained unchanged[8].

The mechanism for the lower rate of bleeding 
related hospital complications and mortality is open to 
speculation. Aspirin is a non-steroidal anti-inflamma
tory drug with inhibitory effects on cyclo-oxygenases 
(COX). COX inhibition has vasoconstrictive and anti-
natriuretic effects, which are mediated by inhibition of 
prostaglandin E-2 and prostacyclin synthesis[15]. Aspirin 
has been reported to inhibit nitric oxide synthesis, which 
in turn inhibit vasodilatation[16]. By constricting the 
vessels in the gastrointestinal system, it may decrease 
the severity of NVUGIB. We recognize limitations in our 
study. Patients with risk factors for vascular disease were 
not excluded, and therefore some of our patients could 
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Group No anti-thrombotics
n  = 263

Aspirin
n  = 94

P value Crude 
OR (95%CI)

Adjusted 
OR (95%CI)

Mortality   36 (13.7)    2 (2.1)       0.002 0.14 (0.03-0.58) 0.15 (0.03-0.64)
Hospital stay (d)  7.0 (10.3) 4.9 (3.5)     0.01
Mean (SD)
Complications-Thrombo-embolic   3 (1.1)    3 (3.2)     0.19    2.86 (0.57- 14.41)   4.79 (0.77-29.96)
Complications-infection1   40 (15.2)    14 (14.9)     0.94 0.98 (0.50-1.89) 0.90 (0.45-1.81)
Complications-respiratory2 15 (5.7)    3 (3.2)     0.42 0.55 (0.15-1.93) 0.58 (0.15-2.19)
Complications-myocardial infarction   3 (1.1)    1 (1.1) 1 0.93 (0.10-9.07) 0.68 (0.07-6.79)
Complications-renal failure   30 (11.4)    9 (9.6)     0.63 0.82 (0.38-1.80) 0.68 (0.30-1.55)
Complications-DIC   7 (2.7)    0 (0.0)   0.2
All in hospital complications   79 (30.0)    26 (27.7)     0.66 0.89 (0.53-1.50) 0.76 (0.43-1.32)
Composite outcome3   63 (24.0)    10 (10.6)     0.01 0.38 (0.19-0.77) 0.42 (0.20-0.89)
Severe hemorrhage   97 (36.9)    37 (39.4)     0.67 1.11 (0.69-1.80) 1.18 (0.70-1.99)
Re-bleeding   5 (5.3)    27 (10.3)     0.15 0.49 (0.18-1.32) 0.42 (0.15-1.19)

Table 3  Multivariate analyses of the outcomes in aspirin users vs  non users

1Complications-infection composite: Including pneumonia, aspiration pneumonia, sepsis, urinary tract infection, skin infection; 2Complications-respiratory 
composite: Including ARDS and mechanical ventilation; 3Composite outcome include mortality, severe bleeding, re-bleeding, need for surgery or 
embolization. Severe hemorrhage was defined as BP < 90 mmHg, HR > 120 b/min, Hb < 7 g/dL on presentation, or transfusion of > 3 units of blood 
during hospitalization; rebleeding was defined as recurrence of hematemesis, coffee ground emesis, or melena occurring after 24 h from initial endoscopic 
evaluation and/or hemostatic therapy and initial stabilization, accompanied by either a decrease in hemoglobin concentration of at least 2 g/L or change 
in vital signs. P < 0.05 is considered significant. Aspirin: Aspirin only; No anti-thrombotics: Including clopidogrel, coumadin, heparin, ticlopedine and 
dypiradamole; OR: Odds ratio; DIC: Disseminated intravascular coagulation. 
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have occult or latent vascular disease where aspirin 
protects this population against in hospital complications 
and mortality. The study design is not prospective or a 
randomized controlled trial. It is a single institution study 
and the sample size was small, so the applicability of the 
findings to other populations requires further testing. 
We do not have long term follow up on our patients and 
not all patients had endoscopy. Furthermore, the Forrest 
classification of bleeding lesions was not documented on 
all patients, which is a limitation of our study. Finally, the 
control group had higher INR level which may increase 
the risk of adverse outcomes. However, our study has 
several strengths. First, this is the first study to examine 
the effect of aspirin use as primary prophylaxis on 
clinical outcomes in patients with NVUGIB. Second, data 
collection was performed using the ICD-9 codes resulting 
in the identification of all the potential cases of UGIB, 
after which each case was reviewed individually by using 
well developed criteria. Finally, the study was conducted 
in a tertiary care referral center where all diagnostic and 
therapeutic procedures are standardized.

In conclusion, aspirin used for primary prophylaxis 
has a protective effect against adverse outcomes 
in patients admitted with NVUGIB, and this benefit 
probably extends beyond its known cardio-protective 
effect. Further prospective and randomized controlled 
trials are needed to validate these findings.
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