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OBJECTIVE: We aimed to determine the effect of
antithrombotics on in-hospital mortality and morbid-
ity in patients with peptic ulcer disease-related upper
gastrointestinal bleeding (PUD-related UGIB).

METHODS: The study cohort was retrospectively
selected from a tertiary center database of patients
with PUD-related UGIB, defined as bleeding due to
gastric or duodenal ulcers, or erosive duodenitis,
gastritis or esophagitis. Outcomes were compared
among patient groups based on their antithrombotic
medications before admission. Patients on no anti-
thrombotics served as controls. The composite adverse
outcomes, in-hospital mortality, rebleeding and/or
need for surgery were measured. Severe bleeding and
in-hospital complications were also recorded.

RESULTS: Of 398 patients with PUD-related UGIB,
44.5% were on aspirin or anticoagulants only. The
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composite adverse outcome was most common in
patients taking anticoagulants only (40.5%), interme-
diate in controls (23.1%) and least in those taking
aspirin only (12.1%). On multivariate analysis,
patients taking aspirin alone had a significantly lower
risk of adverse outcome events (odds ratio [OR] 0.4,
95% CI 0.2-0.8) and a shorter length of hospital stay
(regression coefficient = -3.4, 95% CI [-6.6, —0.6]). In
contrast, taking anticoagulants was associated with a
greater risk of adverse outcome events (OR 2.3, 95%
Cl 1.0-5.3), severe bleeding (OR 2.6, 95% CI 1.2-5.8)
and in-hospital complications (OR 2.9, 95% CI 1.3~
6.6).

CONCLUSIONS: Patients with PUB-related UGIB
while taking aspirin had fewer adverse outcomes com-
pared with those taking anticoagulants. Aspirin may
have beneficial effects in this population.

anticoagulant, gastrointestinal hemorrhage, morbidity, peptic ulcer hemorrhage, platelet aggre-
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INTRODUCTION

Upper gastrointestinal bleeding (UGIB) is associated
with high morbidity and mortality." In the USA the
annual estimated hospitalization nationwide due to
peptic ulcer disease (PUD) ranged from 156 108 to
222 601, with a decreasing trend from 1993 to 2006.2
Up to two-thirds of UGIB admissions are due to PUD.?
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Despite the development of treatment modalities, the
30-day mortality in patients suffering from UGIB was
reported to be 8.9% in the UK,* 6.2% in Hong Kong
SAR, China and 8.5% in the USA.>¢

Antiplatelet agents and anticoagulants are increasingly
applied in the clinic setting for the treatment and
prophylaxis of cardiovascular diseases, especially in
elderly populations.” Monotherapy with antiplatelet
agents or anticoagulants is associated with an increas-
ing risk of UGIB® and aspirin has been verified to play
an important role in the pathogenesis of PUD. There-
fore, it is common practice to discontinue these medi-
cations in patients with UGIB for days, even weeks,
during and after bleeding episode.’ Although the con-
tinuation of low-dose aspirin will increase the risk of
rebleeding, it has been reported to be able to reduce
the all-cause mortality rate (1.3% vs 12.9% compared
with placebo) in a small sample of patients.'

Current evidence on the efficacy of aspirin or antico-
agulants on the clinical outcomes of patients with
UGIB is controversial, as some authors'®'* have
reported that aspirin decreases the mortality of
patients while others''*!*> have suggested these drugs
have no effects. Similarly, conflicting results on the
effects of anticoagulants such as warfarin have been
reported.'*'#1%°!8 These drugs have been reported to
increase the patients’ mortality significantly'® or
having no influence on the disease course of UGIB,
except that they are associated with the patients’ pro-
longed hospital stay.'®

In this study we aimed to determine the impact of
aspirin and anticoagulants on the clinical outcomes
of patients who were admitted to hospital and hos-
pitalized due to PUD-related UGIB, and to investi-
gate the etiology of death in patients who had a fatal
outcome.

PATIENTS AND METHODS
Patients

Patients who were admitted to hospital and hospital-
ized in the Division of Gastroenterology and
Hepatology, American University of Beirut Medical
Center (Beirut, Lebanon) from 1993 to 2010 with
evidence of gross UGIB were identified using the Inter-
national Statistical Classification of Diseases and
Related Health Problems (ICD)-9/ICD-10 coding
system. UGIB was defined as having the symptoms
and signs of reported or witnessed hematemesis,
melena or hematochezia with an identified source of
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bleeding in the upper gastrointestinal tract by
esophagogastroduodenoscopy (EGD). PUD was con-
sidered to be present in those with gastric or duodenal
ulcers or esophageal, gastric or duodenal erosions. All
patients diagnosed with PUD-related UGIB during the
study period were recruited in the study. Exclusion
criteria were: (i) non-PUD-related UGIB; (ii) small
intestinal or lower gastrointestinal bleeding, defined
as hematochezia or melena with the bleeding source
identified by colonoscopy or small intestinal follow-
through, push enteroscopy, ileoscopy or computed
tomography examination of the abdomen and pelvis,
respectively, but in the absence of UGIB lesion on
EGD; and (iii) occult UGIB. The study was approved
by the Institutional Review Board.

Antithrombotic medications

A history of antithrombotic medications used at the
time of diagnosis was obtained by reviewing the
medical records of the patients as well as the notes
from the nurses and physicians that contained sec-
tions devoted to the patients’ intake of medications
at home. The patients were then divided into five
groups based on their drug intake before admission:
(i) those who had not taken any anticoagulants or
antiplatelet agents (group A); (ii) those taking anti-
coagulants (warfarin, heparin or low-molecular-
weight heparin) only (group B); (iii) those taking
aspirin only (group C); (iv) those taking any
antiplatelet agent except aspirin (clopidogrel,
ticlopidine or dipyridamole) with or without aspirin
(group D); and (v) those taking antiplatelet agents
combined with anticoagulants (group E).

Study variables

Patients’ characteristics including their individual vari-
ables such as age and gender, past medical history,
clinical manifestations, vital signs and blood test
results when they had been taken to the Emergency
Room, their management in the Emergency Room and
in hospital, diagnostic EGD findings, types of thera-
peutic endoscopic procedures, angiography and
embolization, if any, and surgical treatment, if any, as
well as their in-hospital mortality. The etiologies of
in-hospital mortality were documented and divided
into the following types: (i) cardiovascular/
thromboembolic events such as myocardial infarc-
tion, pulmonary embolus and stroke; (ii) a defined
focus of infection associated with septic shock; (iii)
death due to uncontrolled gastrointestinal bleeding or
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complications related to the inventions used to
control bleeding; (iv) systemic cancer; and (v) multi-
organ failure.

Definition of clinical outcomes

Primary or composite adverse outcomes were defined
as the occurrence of at least one of the following
factors: in-hospital mortality, need for surgery
(requiring any kinds of surgical procedures to control
bleeding) and rebleeding. Secondary outcomes were
defined as severe bleeding, in-hospital complications
and the length of hospital stay. The need for and
the amounts of blood transfusion given were
recorded. Rebleeding was defined as the recurrence
of hematemesis, coffee ground emesis or melena
24 h after the initial endoscopic evaluation or hemo-
static therapy and initial stabilization, accompanied
by either a change in vital signs or a decrease in
hemoglobin level by at least 20 g/L. Rebleeding
events during the same hospitalization or requiring
another hospitalization were combined upon the
retrieval of data in patients with ICD-9/10 codes of
UGIB. In the case of multiple admissions, only the
first admission was included and subsequent
re-admissions were considered as rebleeding epi-
sodes if they took place within one month of the
initial admission. Severe bleeding was defined based
on the following criteria: (i) hypotension: systolic
blood pressure < 90 mmHg at admission; (ii) tachy-
cardia: >119 beats/min at admission; or (iii) transfu-
sion of more than 750 mL packed red blood cells.
In-hospital complications included cardiovascular
or thromboembolic events (myocardial infarction,
angina, deep vein thrombosis, pulmonary embolism,
stroke and transient ischemic attack, etc.), infectious
complications including pneumonia, urinary tract
infection, skin infections, sepsis and other complica-
tions such as acute respiratory distress syndrome
(ARDS), renal failure, the need for mechanical ven-
tilation and disseminated intravascular coagulation.

Statistical analysis

Statistical analyses were performed using SAS 9.1 (SAS
Institute, Cary, NC, USA). Categorical variables were
expressed as numbers and percentages, and continu-
ous data were expressed as mean + standard deviation.
Bivariate analyses were performed using the y? test or
Student’s t-test, where appropriate.

To control for the effect of potentially confounding
variables multivariate analyses were carried out. For
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Gastrointestinal
bleeding (n = 1077)

Admissions excluded’

LGIB (n = 220) NV-UGIB (n = 717) (n = 140)

Non-PUD-related UGIB* (n = 319) PUD-related UGIB (n = 398)

Figure 1. Flowchart of patients’ enrollment and grouping
in patients with peptic ulcer disease (PUD)-related upper
gastrointestinal bleeding (UGIB). 'Esophageal variceal
bleeding (n=285), small intestinal bleeding (n=9) and
occult gastrointestinal bleeding (n = 46). +Causes of non-
PUD-related include Mallory-Weiss tear, arteriovenous mal-
formation, Dieulafoy’s lesion, malignancy and hiatal hernia.
LGIB, lower gastrointestinal bleeding; NV, non-variceal.

categorical outcomes (such as the composite adverse
outcomes), a multivariate logistic regression was per-
formed and the odds ratio (OR) and 95% confidence
interval (CI) were calculated. On the other hand, for
continuous outcomes (such as the length of hospital
stay), multivariate linear regression was carried out
where the B coefficient and 95% CI were recorded.
Variables included in the regression model were those
of either statistical or clinical significance. P <0.05
was considered statistically significant.

RESULTS
Characteristics of the patients

Altogether 1077 patients with acute gastrointestinal
bleeding were diagnosed and treated in our hospital
from 1993 to 2010. Of these patients, 679 were
excluded from the study for lower gastrointestinal
bleeding (n=220), esophageal wvariceal bleeding
(n=85), small intestinal bleeding (n =9), occult gas-
trointestinal bleeding (n=46) and non-PUD-related
UGIB (n=319). Finally, 398 patients aged 65.1 + 15.2
years were enrolled in the study (Fig. 1), with a sig-
nificant male predominance (male vs female: 73.9% vs
26.1%; Table 1). Patients with PUD-related UGIB in
the group A were significantly younger and had
less comorbidity than those taking antithrombotics
(P<0.01). The proportion of patients using proton
pump inhibitor (PPI) before presentation was similar
among the different groups (8% in group A vs 7.1% in
group C [P = 0.80] and 16.2% in group B [P = 0.10],
respectively). The frequency of patients having alcohol
intake was significantly lower in group B than in group
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Independent predictors of the composite adverse outcome, in-hospital complications, rebleeding and severe bleeding in patients with peptic ulcer

disease-related upper gastrointestinal bleeding using multivariable logistic regression analysis

Table 4.

Rebleeding
95% CI

Severe bleeding

In-hospital complications

Composite adverse outcomes

P value

95% CI P value OR 95% CI  Pvalue OR 95% CI P value OR

OR
0.4%*

0.9

0.01
0.80
0.07
0.06
0.14

0.9

0.2-0.8
0.6-1.4

0.4%%
1.0

2.1

0.70
0.20

0.70

0.9 0.6-1.5

15
20

0.

0.4-1.2

0.01
0.

0.2-0.8

Aspirin onlyt

Aspirin use

0.9-1.6

1.2
1.1

1.2 09-1.7 0.

69

0.6-14

Comorbiditiest

Ages§

0.9-4.6
0.9-3.9
0.8-4.6
0.7-1.6

0.7-1.9

0.001
0.

1.6-6.1
0.6-2.1

3.2%%
1.2

0.47
0.

0.6-2.5
0.8-3.2
1.0-5.3

0.6-14

1.3
1.7
2.3%

0.9

1.9
1.9
1.0
1.4

0.10
0.02

0.9-2.7

1.5
2.6*
1.3
1.0
1.3

60

14
04
70

Endoscopic therapy

1.2-5.8
0.9-1.9

0.007
0.

1.3-6.6
0.9-1.8

2.9%*
1.3
2.1%
1.0

0.

Anticoagulants onlyt
Comorbiditiest

Age §

Anticoagulatn use

0.10
0.90
0.50

20

0.

0.5

0.6-3.2

0.5-1.9

0.04
0.

1.0-4.5
0.5-2.2

0.6-2.6 0.60
0.0

1.2

0.01

1.2-5.5

2.6%*

0.6-2.5

90

1.3-5.4 1

2.6%*

Endoscopic therapy

*P<0.05, **P<0.01.

tMultivariable analysis for aspirin use and AC use is performed with group A (those who were not taking any antithrombotics) as the control group. $Comorbidities include coro-

nary artery disease, congestive heart failure, cerebral vascular accident, systemic cancer, chronic renal failure and diabetes mellitus. §Age < 60 years vs >60 years.
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patients, three died from uncontrolled UGIB or the
interventions undertaken to control the bleeding,
whereas the remaining 13 (81.3%) died from non-
UGIB-related causes such as systemic malignancy
(n=4), multiorgan failure (n = 3), sepsis (n=2) and
cardiovascular and thromboembolic events (n=4).
Three patients died from myocardial infarction,
including the one patient who was taking aspirin only.

DISCUSSION

Acute gastrointestinal bleeding has been increasingly
reported to be related with the use of antithrom-
botics,”#'*?° and usually requires admission to hospi-
tal.?! Anticoagulants and aspirin may have an impact
on the management and clinical outcomes of patients
with UGIB."®?? In this study, 59.8% of our patients
with PUD-related UGIB were on antithrombotics and
35.2% were on aspirin only, which is in conformity
with the recent studies (14.3-57%)."'*'* We found
that patients taking aspirin only had a lower morbid-
ity and mortality and a shorter length of hospital stay
than those not taking any antithrombotic agents. In
contrast, those taking anticoagulants only had a
higher frequency of adverse outcomes.

According to our study, patients taking aspirin only
had fewer adverse outcomes, even though they were
elder than the overall population and had more
comorbidities than those were not treated with any
antithrombotics. Aging and comorbidities are known
predictors of mortality and adverse clinical out-
comes.*>” Furthermore, the protective effect of aspirin
may not be fully attributable to its known cardiovas-
cular benefits, because most deaths are due to
non-cardiovascular issues, as suggested by a placebo-
controlled study.’® It is customary to discontinue
aspirin in patients presenting with UGIB at our
institution and elsewhere.’

Similar protective effects of aspirin against UGIB-
related deaths have been reported in studies that
included both peptic and non-peptic ulcer patients.'!*?
However, it is not clear whether the controls in these
studies were taking other antithrombotics. Other
studies, however, have reported no significant associa-
tion between aspirin use and mortality"'* although
those taking non-steroidal anti-inflammatory drugs
were included.

Our study suggested that patients on aspirin who were
admitted due to UGIB were less likely to have
rebleeding, which might reflect an effect of aspirin
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discontinuation. However, this conclusion remains
conflicting, and one study®* even associated a low-
dose aspirin intake with longer length of hospital stay
and increased requirement of blood transfusion.

In contrast, patients treated with anticoagulants only
had a higher incidence of adverse outcomes including
severe hemorrhage and in-hospital complications, but
not in-hospital mortality, which was probably due to
the low mortality in our study. This is consistent with
the observations that anticoagulants increase require-
ments for blood transfusion and are associated with a
longer length of hospital stay.'"'>'*-'® Marmo et al.
showed that heparin, but not warfarin, increases mor-
tality risk."* Patients on heparin are usually hospital-
ized and develop in-hospital UGIB, which is a known
risk factor for worse outcomes." Our observation that
endoscopic therapy was predictive of adverse out-
comes in patients on anticoagulants probably reflects
the fact that these patients had stigmata of active or
recent bleeding, which is associated with adverse out-
comes or a higher rate of treatment failure in those
taking anticoagulants. However, due to the small
sample size on anticoagulants in our study, these
results should be taken cautiously.

In-hospital mortality in our study is within the
reported range; in fact, it decreased from 3.9% to 2.7%
from 1993 to 2006.>>'* Non-bleeding-related causes
accounted for most deaths, which is in accordance
with previous reports.>?* The number of patients who
died of acute renal failure in our study was much
higher than that reported elsewhere (62.5% [10/16] vs
4.2%), as it was considered in the previous study to be
an independent risk factor of death?* while we
regarded it as part of multi-organ failure or the conse-
quence of another major cause of death. Malignancies
accounted for 30.8% of the non-bleeding-related
deaths, which is in accordance with the previous
results, while cardiovascular causes (30.8%) are higher
than that reported (13-14%).°

We used rigorous criteria for the severe bleeding that
occurred in 40.7% of the patients, which has been
reported to be a risk factor for mortality.>?** Our
study, however, is the first to suggest that the intake of
anticoagulants is an independent predictor of severe
UGIB. The mechanism might be related to the
impairment of hemostasis, which needs further
investigation.

Rebleeding is a predictor of mortality that occurred in
16.6% of our patients, the rate of which is similar to

Journal of Digestive Diseases 2014; 15; 283-292

previously reported rates."'' We showed that the risk
of rebleeding was significantly decreased in patients
taking aspirin but increased in those taking anticoagu-
lants. Previous studies''""'*-'82¢ have suggested that the
risk of rebleeding is not affected by antithrombotics.
However, aspirin continuation seems to be associated
with its increased risk of rebleeding.'

Aspirin use was a predictor for short length of hospital
stay in our study, which is consistent with a better
overall outcome for those patients. This is different
from what has been reported, which might be due to
varied study designs'® or the patients included in the
study (both PUD and non-PUD-related UGIB)."”
Another study” suggested that patients having UGIB
with aspirin use had a longer length of hospital stay,
but the study included those with variceal bleeding.

Our study has a number of strengths. First, data col-
lection was performed using the ICD-9/10 codes that
resulted in the identification of all the potential gas-
trointestinal bleeding cases, after which each case
was reviewed individually using well-developed pre-
specified criteria. Furthermore, a comprehensive struc-
tured patient form for data collection was used.
Second, we had a relatively large sample size with a
homogenous cause of PUD-related UGIB. Third, we
included a group of patients who were not taking any
antiplatelet agents or anticoagulants. Moreover, this
was a comprehensive examination of the association
between aspirin or anticoagulant intake and a multi-
tude of adverse outcomes in these patients. We
recorded the etiologies of death in our patients in
order to understand better the association between
aspirin or anticoagulant use and patients’ death.
Finally, the study was conducted in a tertiary care refer-
ral center where all the diagnostic and therapeutic
procedures are standardized.

There are some limitations in our study. Given that
the study had a retrospective design and the fact that
anticoagulant intake prior to the symptom presenta-
tion depended mainly on the patients’ recall, there
might be a potential recall bias. However, we imple-
mented a rigorous history-taking system at our insti-
tution where data on medication intake was gathered
separately by the admitting physician as well as by
the admitting nurse, and then both data sheets were
compared for discrepancies. Moreover, these data
were gathered from patients and their family
members and compared to their most recent hospital
or clinic visits, as most of our patients are usually
regular attendants of our institutions. We also recog-
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nized that observed differences in clinical outcomes
might be due to a history of antithrombotic use or
their discontinuation upon admission. Another limi-
tation was the lack of complete data on Helicobacter
pylori infection and endoscopic stigmata of bleeding,
as these parameters were not recorded at the time of
data collection. Therefore, we are unable to report
the results at admission or during long-term follow-
up. Because our study included patients over a long
period of time, changes in clinical practice might
have influenced the outcomes. However, to assess
this temporal variation we divided the whole cohort
into three consecutive 6-year time periods and
repeated the same analysis; the results were similar
in each time frame (data not shown). Finally, this
study was performed at a single institution; therefore,
its applicability to other populations requires further
evaluation.

In conclusion, our study suggested that aspirin intake
might be associated with favorable clinical outcomes
in PUD-related UGIB, while anticoagulants seem to be
associated with worse outcomes. Further investiga-
tions are needed to validate these findings. Further-
more, if aspirin is found to improve outcomes in such
patients, clinicians should be informed whether and
when to resume aspirin in patients taking it for
primary prophylaxis.
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