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A B S T R A C T

Background: Gastrointestinal bleeding (GIB) is burdened by high mortality rate that increases with aging. Elderly
patients may be exposed to multiple risk factors for GIB. We aimed at defining the impact of GIB in elderly
patients.
Methods: Since 2008, samples of elderly patients (age ≥ 65 years) with multimorbidity admitted to 101 internal
medicine wards across Italy have been prospectively enrolled and followed-up (REPOSI registry). Diagnoses of
GIB, length of stay (LOS), mortality rate, and possible risk factors, including drugs, index of comorbidity
(Cumulative Illness Rating Scale [CIRS]), polypharmacy, and chronic diseases were assessed. Adjusted multi-
variate logistic regression models were computed.
Results: 3872 patients were included (mean age 79 ± 7.5 years, F:M ratio 1.1:1). GIB was reported in 120
patients (mean age 79.6 ± 7.3 years, F:M 0.9:1), with a crude prevalence of 3.1%. Upper GIB occurred in 72
patients (mean age 79.3 ± 7.6 years, F:M 0.8:1), lower GIB in 51 patients (mean age 79.4 ± 7.1 years, F:M
0.9:1), and both upper/lower GIB in 3 patients. Hemorrhagic gastritis/duodenitis and colonic diverticular dis-
ease were the most common causes. The LOS of patients with GIB was 11.7 ± 8.1 days, with a 3.3% in-hospital
and a 9.4% 3-month mortality rates. Liver cirrhosis (OR 5.64; CI 2.51–12.65), non-ASA antiplatelet agents (OR
2.70; CI 1.23–5.90), and CIRS index of comorbidity > 3 (OR 2.41; CI 1.16–4.98) were associated with GIB
(p < 0.05).
Conclusions: A high index of comorbidity is associated with high odds of GIB in elderly patients. The use of non-
ASA antiplatelet agents should be discussed in patients with multimorbidity.

1. Introduction

Gastrointestinal bleeding (GIB) is among the top ten reasons of
gastroenterology referrals [1]. Roughly 250,000 patients are admitted
to hospital for upper GIB in the US, with 20,000 deaths per year [2],
whereas lower GIB yields an annual incidence rate as high as 20/
100000 and represents a relevant cause of hospitalization [3–4]. GIB
represents a major clinical challenge in elderly patients and despite the
improvement of medical, endoscopic, and surgical treatments, still is
burdened by high mortality and disability rates that increase with

increasing age [5–7]. The clinical picture of elderly patients with GIB is
usually characterized by paucity of symptoms, unspecific complaints,
and iron deficiency anemia due to chronic blood loss, and thus may
differ from that of younger individuals [7,8]. Additionally, some risk
factors for GIB are more common in elderly patients, in particular the
use of antiplatelet agents, which are commonly prescribed for the
prevention of cardiovascular disease in up to 66% of people aged 75
and over [5,9,10]. Other relevant risk factors in the elderly include the
use of anticoagulants (heparin, warfarin, and direct oral anticoagulants
[DOACs]), nonsteroidal anti-inflammatory drugs (NSAIDs), selective
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serotonin reuptake inhibitors (SSRIs), personal history of peptic ulcer
disease, and colonic diverticular disease [4,7,11–15]. Multimorbidity,
that is the co-occurrence of at least two diseases within a person [16],
increases with aging and could be associated with an increased risk of
GIB [7,8], but no clear evidence has ever confirmed this assumption.
Moreover, chronic diseases tend to add up over time, generating mul-
timorbidity, with consequent polypharmacy and high risk of drug in-
teractions, making it even more difficult to predict the risk of GIB in
these patients. Finally, mortality rates of GIB are higher in patients with
at least an associated organ dysfunction [7].

Aim of this registry-based study was to describe the prevalence,
causes, and mortality rate of GIB and to define potential risk factors in a
large cohort of elderly patients consecutively admitted to 101 internal
medicine wards across Italy.

2. Patients and methods

In 2008, the Italian Society of Internal Medicine (SIMI), in colla-
boration with the Istituto di Ricerche Farmacologiche Mario Negri
IRCCS and the IRCCS Ca’ Granda Maggiore Policlinico Hospital
Foundation, set up a prospective, independent, registry study named
REgistro POliterapie SIMI (REPOSI) with the aim of activating a net-
work of internal medicine and geriatric wards in order to recruit,
monitor, and study elderly patients with particular regard to multi-
morbidity and polytherapy. After the first run of data collection be-
tween January and December 2008, it continued every other year
(2010, 2012, 2014, 2016) and it is still ongoing. Overall, 101 Italian
internal medicine and geriatric wards were involved in the study.
Internal medicine wards in Italy are often subspecialized in different
medical fields, including cardiology, pneumology, hematology, gas-
troenterology, nephrology, and others. At least five random patients
with > 65 years old admitted to the ward were consecutively enrolled
during the one-week index periods, once every 3 months (for a total of
4 weeks per year). All the recruiting sites enrolled the required
minimum number of patients. The only inclusion criterium is an age
greater than, or equal to, 65. Participation in the research study was
voluntary and all patients were asked to give informed consent before
enrollment. The study was approved by all the local ethical committees
of each recruiting site of the REPOSI study.

All the details of data collection have already been described else-
where [17–20]. Briefly, the local treating physician completed a stan-
dardized web-based Case Report Form that included, among many
other variables: social and demographic data, admitting diagnosis,
medical therapy, disease burden according to the Cumulative Illness
Rating Scale (CIRS) [21], cognitive impairment assessed with the Short
Blessed Test (SBT) [22], any intercurrent clinical events during hospital
stay, length of stay (LOS), and outcome (in-hospital death, discharged,
discharged in nursing home, discharged in critical conditions). Patients
were followed-up three months after discharge with a telephone in-
terview in order to collect information on hospital re-admissions,
mortality, new medical treatments, and adverse events.

For the purpose of this study, we excluded patients enrolled in the
first run of data collection (2008), as many data were missing or in-
complete. We have identified all possible diagnoses of GIB, both as the
reason of admission to hospital or at discharge or as adverse clinical
events, according to the ninth revision of the International
Classification of Diseases (ICD-9), including esophageal varices and
ulcer, gastric, duodenal, and jejunal ulcer, acute and atrophic gastritis
with hemorrhage, other forms of gastritis and duodenitis with hemor-
rhage, unspecified hemorrhage of the gastrointestinal tract, small bowel
and colonic diverticular disease/diverticulitis with hemorrhage, rectal
and anal bleeding, and angiodysplasia of the gastrointestinal tract.
Other causes of GIB, including tumors of the gastrointestinal tract and
inflammatory bowel disease, were included only if associated with the
ICD-9 iron deficiency anemia due to blood loss or acute post-hemor-
rhagic anemia. Causes of GIB were divided into upper (hemorrhage

originating from the esophagus to the ligament of Treitz) vs lower (any
site distal to the ligament of Treitz) [23] and as the cause of admission
vs during hospital stay/at discharge. Due to the registry characteristics
and the ICD-9, a further, more refined distinction between mid (from
the ampulla of Vater to the terminal ileum) and lower (colonic only)
GIB, was not possible. For example, the ICD-9 “bowel angiodysplasia”
does not allow to distinguish between the small or the large bowel. The
primary aim of the study was the evaluation of the LOS and mortality
rate in patients with upper and lower GIB compared to the other pa-
tients enrolled in the registry. The secondary aim of the study was the
analysis of possible risk factors for GIB, including drugs (acetylsalicylic
acid [ASA], non-ASA antiplatelet agents, SSRIs, and proton pump in-
hibitors [PPIs]), sex, different age groups (65–74 vs 75–84 vs≥ 85 years
old), smoking, and alcohol consumption. Non-ASA antiplatelet agents
include either ticlopidine or clopidogrel. To note, PPIs are not a risk
factor for GIB per se, but they might have been prescribed because of an
underlying condition predisposing to upper GIB. We also specifically
looked at other possible variables, including the risk of GIB according to
CIRS index of comorbidity (score > 3 vs≤ 3), polypharmacy, presence
or absence of anemia, obesity (according to the body mass index
[BMI]), diabetes, chronic heart failure, essential hypertension, liver
cirrhosis, chronic obstructive pulmonary disease (COPD), and advanced
kidney disease (stage IV and V).

2.1. Statistical analysis

Data are reported as percentages for categorical variables and as
means for quantitative variables. Patients with at least a diagnosis of
GIB were compared to the whole cohort of patients in the REPOSI
registry without GIB. Sociodemographic characteristics were compared
using univariate analysis by means of Chi-squared tests for categorical
variables, and t-tests tests for continuous variables. After a preliminary
univariate analysis, the odds ratio (OR) for patients with GIB compared
to the whole cohort of REPOSI patient was analyzed using multivariate
logistic regression models adjusted for the chronic use of ASA, non-ASA
antiplatelet agents, PPIs, SSRIs, NSAIDs, and age classes (75–84, > 84),
smoking, alcohol abuse, BMI, CIRS index of comorbidity, diabetes,
chronic heart failure, anemia, liver cirrhosis, essential hypertension,
and COPD. An additional multivariate analysis including polypharmacy
(both as a continuous variable and as split variable; < 5 drugs, 5–9
drugs, ≥ 10 drugs) was computed. Analyses were done using JMP Pro
13 (SAS Institute Inc. Cary. NC. USA) and Stata 13.0 (Stata Corp LP,
College Station, Texas, USA). A p-value < .05 was considered as sta-
tistically significant.

3. Results

The flow-chart of the study is shown in Fig. 1. The REPOSI registry
includes 4486 patients whose data have been prospectively collected
over an 8-year time span (2010–2018). Of these patients, 3872 were
included in the final analysis. A diagnosis of GIB was reported in 120
patients (mean age 79.6 ± 7.3, F:M ratio 0.9:1), with a crude pre-
valence of 3.1%. Upper GIB occurred in 72 patients (mean age
79.3 ± 7.6, F:M ratio 0.8:1), lower GIB in 51 patients (mean age
79.4 ± 7.1, F:M ratio 0.9:1), and both upper/lower GIB in 3 patients.
Regarding upper GIB, in 41 patients (56.9%) this was the cause of ad-
mission to the ward, whereas in 66 patients (91.7%) this was reported
also during the hospital stay or at discharge. Regarding lower GIB, in 34
patients (66.7%) this was the cause of admission to the ward, whereas
in 37 patients (72.5%) this was also reported either during the hospital
stay or at discharge. Socio-demographic and other relevant clinical
characteristics of the whole cohort of patients are reported in Table 1,
whereas relevant pharmacological history is reported in Table 2.
Characteristics described in Table 1 did not differ among the different
age groups. All the causes of GIB are reported in Fig. 2. According to the
reported ICD-9 codes, none of the patients with GIB had a concurrent
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underlying medical condition predisposing to bleeding, including pla-
telets disorders, thrombocytopenia, and disorder of hemostasis, and
none suffered from active H. pylori infection. None of the patients with
GIB was taking heparin or DOACs at the time of admission. The pooled
LOS of patients with GIB was 11.7 ± 8.1 vs 11.8 ± 12.3 days of pa-
tients without GIB (p = 0.887). Fig. 3 shows the mean LOS according to
the site of GIB and according to the time of diagnosis (at admission vs
during hospital stay/at discharge). During the time of observation, re-
garding patients with GIB, 4/120 died in hospital (mortality rate 3.3%;
1 upper and 3 lower GIB), whereas 8/85 (excluding patients whose
follow-up is not available) died within the next three months after
discharge (mortality rate 9.4%; 7 upper and 1 lower GIB). On the
contrary, regarding patients without GIB, after excluding patients with
incomplete data, 169/3752 (4.5%) died in hospital, whereas 246/2606
(9.4%) within the next three months after discharge.

At multivariate analysis (Table 3), we found significant associations
with possible risk factors for GIB, namely liver cirrhosis (OR 5.64; IC
2.51–12.65, p = 0.001), anemia (OR 2.78; IC 1.29–5.98, p = 0.008),
ongoing therapy with non-ASA antiplatelet agents (OR 2.70; IC

1.23–5.90, p = 0.01), and CIRS index of comorbidity > 3 (OR 2.41; IC
1.16–4.98, p = .01). Demographic characteristics, such as sex and age,
did not show any correlation with GIB. Similarly, the use of warfarin
did not show any correlation with GIB, not even at univariate analysis.
Finally, in order to evaluate the effect of polypharmacy on GIB, an al-
ternative multivariate analysis including polypharmacy, after removing
CIRS index of comorbidity, was computed. Polypharmacy was not as-
sociated with GIB. In particular no statistical significance was seen for
all of the following: polypharmacy as a continuous variable (OR 1.03;
IC 0.89–1.18, p = 0.668), use of < 5 drugs (OR 1.27; IC 0.61–2.64,
p = 0.518), use of 5–9 drugs (OR 1.24; IC 0.59–2.61, p = 0.565), use
of > 10 drugs (OR 1.60; IC 0.41–6.27, p = 0.498).

4. Discussion

We herein described the prevalence, causes, and the in-hospital and
3-month mortality rates of upper and lower GIB occurring in a large
series of elderly patients admitted to internal medicine wards. We found
that 3.1% of patients had a diagnosis of GIB, with a mortality rate that
is similar to that seen in elderly patients with relevant chronic dis-
orders, namely chronic heart failure and ischemic heart disease, COPD,
chronic kidney failure, and type 2 diabetes mellitus, that were the most
common diagnoses found in the REPOSI registry. To our knowledge, we
also showed for the first time that a high CIRS index of comorbidity
(> 3) was independently associated with GIB, regardless of poly-
pharmacy.

The incidence of GIB increases with aging and accounts for 1% of
hospital admissions in people aged 80 years and over [24,25]. Aging per
se is a risk factor for GIB, regardless of other predisposing factors, as it
has been recently demonstrated in a large prospective study on people
who were not taking antiplatelet agents [26]. A prevalence of 3.1% is
rather high, given that this is not a gastroenterological or surgical set-
ting, and if we consider that most of the patients included in the registry
were admitted for either cardiovascular, pulmonary, or dysmetabolic
(e.g., decompensated diabetes mellitus, infections or sepsis) disorders,

Fig. 1. Flow-chart of the study. Patients were classified as having gastro-
intestinal bleeding according to the ninth revision of the International
Classification of Diseases (ICD-9).

Table 1
Relevant socio-demographic characteristics of patients with a diagnosis of
gastrointestinal bleeding compared to the other patients enrolled in the REPOSI
registry.

Variable Gastrointestinal
bleeding

REPOSI registry

Total number of patients 120 3752
Age (overall; mean ± SD) 79.6 ± 7.3 79.0 ± 7.5
65–74 (n, %) 31 (25.8) 1154 (29.8)
75–84 (n, %) 62 (51.7) 1739 (44.9)
> 84 (n, %) 27 (22.5) 979 (25.3)
Sex (F:M ratio) 0.9:1 1.1:1
BMI > 30 (n, %) 17 (15.5) 598 (15.9)
SBT normal (n, %) 45 (40.2) 1399 (37.3)
SBT moderate impairment (n, %) 25 (22.3) 599 (15.9)
SBT severe impairment (n, %) 42 (37.5) 1451 (38.7)
CIRS severity index (mean ± SD)a 3.4 ± 2.0 3.0 ± 1.8
Active smoking (n, %) 14 (11.8) 319 (8.5)
Current alcohol abuse (n, %) 25 (20.1) 586 (15.6)
Past alcohol abuse (n, %) 32 (26.7) 1025 (27.3)
Hospitalization within the previous

year (n, %)
27 (22.5) 1200 (31.9)

Abbreviations: BMI, body mass index; CIRS, Cumulative Illness Rating Scale;
SBT, Short Blessed Test; SD, standard deviation.

a CIRS severity index is the result of the mean of the scores attributed to all
disease categories excluding psychiatric illnesses.

Table 2
Antiplatelet agents, anticoagulants, and other commonly prescribed drugs in
patients with a diagnosis of gastrointestinal bleeding compared to the other
patients enrolled in the REPOSI registry.

Gastrointestinal bleeding REPOSI registry

Antiplatelet agents and anticoagulants
ASA (n, %) 33 (27.5) 1071 (28.5)
Non-ASA antiplatelet agents (n,

%)a
18 (15.0) 500 (13.3)

Double antiplatelet therapy (n, %) 7 (5.8) 106 (2.9)
Vitamin K antagonists (n, %) 14 (11.7) 511 (13.6)
DOACs (n, %) 0 (0) 42 (1.1)

Other commonly prescribed drugs
PPIs (n, %) 61 (50.8) 1815 (48.3)
High-ceiling diuretics (n, %) 38 (31.7) 1353 (36.0)
ACE inhibitors (n, %) 36 (30.0) 935 (24.9)
Beta blocking agents (n, %) 28 (23.3) 907 (24.2)
Statins (n, %) 22 (18.3) 924 (24.6)
Calcium channel blockers (n, %) 20 (16.7) 650 (17.3)
Potassium sparing diuretics (n, %) 16 (13.3) 451 (12.0)
Xantine oxidase inhibitors (n, %) 15 (12.5) 468 (12.5)
Sartans (n, %) 14 (11.7) 578 (15.4)
Thyroid hormones (n, %) 14 (11.7) 338 (9.0)
Metformin (n, %) 13 (10.8) 332 (8.8)
Benzodiazepines (n, %) 13 (10.8) 384 (10.2)
Nitrates (n, %) 8 (6.7) 441 (11.7)
SSRIs (n, %) 6 (5.0) 286 (7.6)
NSAIDs (n, %) 4 (3.3) 60 (1.6)

Abbreviations: ACE, angiotensin converting enzyme; ASA, acetylsalicylic acid;
DOAC, direct oral anticoagulant; NSAID, nonsteroidal anti-inflammatory drug;
PPI, proton pump inhibitor; SSRI, selective serotonin reuptake inhibitors.

a This includes ticlopidine and clopidogrel.
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that are commonly seen in the elderly patient [27]. Furthermore, GIB
was reported at the time of admission in approximately two thirds of
the bleeders, thus representing an evident comorbidity in these pa-
tients. Actually, the in-hospital and 3-month mortality rates of patients
with GIB (3.3% and 9.4%, respectively) did not statistically differ from
those without bleeding, and this is in keeping with previous findings
that reported a mortality rate of 5–10% for both upper and lower GIB
[25]. Starting from these premises, our results here seem to indicate

that GIB carries indeed a high risk of mortality, but what makes it
particularly threatening is the co-occurrence of multiple chronic dis-
orders, i.e., multimorbidity. Actually, the overall LOS did not differ
between the bleeding and the non-bleeding groups, and this corrobo-
rates the hypothesis that multimorbidity is the main responsible of this
finding. However, it is worth noticing that most of the previous studies
were conducted in a gastroenterological or surgical setting, that might
have included different patients in terms of comorbidities and bleeding

Fig. 2. Causes of gastrointestinal bleeding in the REPOSI registry. To note, in a few patients, more than one cause of GIB has been reported. Bowel angiodysplasia
includes both the small bowel (without the duodenum) and the colon. Abbreviations: GIB, gastrointestinal bleeding.

Fig. 3. Length of stay (LOS) according to the site and time of diagnosis of gastrointestinal bleeding (GIB). Notably, patients admitted with upper GIB had a
significantly lower LOS compared to the other patients enrolled in the REPOSI registry. Abbreviations: GIB, gastrointestinal bleeding.
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severity [7].
Regarding the causes of GIB, peptic ulcer disease, including he-

morrhagic gastritis, duodenitis, and gastroduodenal ulcers, was the
most common cause of upper GIB (69.3%), followed by esophageal
varices (21.3%). Our findings are substantially similar to those found in
previous, older studies [28–30], and directly reflect the higher in-
cidence of these conditions in the elderly. Again, colonic diverticular
disease was the main cause of lower GIB (49.0%), accordingly to the
high prevalence of this condition in elderly, which is estimated to be
50% among individuals older than 60 years, and even 65% over
85 years [31]. Angiodysplasia, which is usually a rare condition ac-
counting for approximately 4–7% of obscure or upper non-variceal GIB
and for an even lower percentage of lower GIB [32] was responsible for
11.4% of GIB cases in our cohort. Similarly to colonic diverticular
disease, the incidence of angiodysplasia progressively increases with
aging [32].

At multivariate analysis (Table 3), among the four statistically sig-
nificant risk factors for GIB, liver cirrhosis showed the strongest cor-
relation (OR 5.64). This finding is not novel, as the high risk of GIB in
cirrhotic patients is well established, including both variceal and non-
variceal bleeding [33,34]. The most important finding of our study is
that a CIRS index of comorbidity > 3 is an independent risk factor for
GIB (OR 2.41), even after adjustment for polypharmacy. Multi-
morbidity certainly increases with aging [35] and patients with mul-
timorbidity may receive suboptimal treatments or incongruous pre-
scriptions for many reasons, including a high fragmentation of care
[36], due to a lack of coordination among different specialist physi-
cians, and the lack of high-quality evidence, due to the frequent ex-
clusion of these patients from randomized clinical trial [37]. The sys-
tematic evaluation of CIRS could be useful for stratifying patients in
which additional risk factors for bleeding should be avoided or cor-
rected, whenever possible. Finally, multimorbidity and polypharmacy
are often found together, and polypharmacy could increase the risk of
drug interactions and adverse effects [38,39]. However, regarding GIB,
no association was found with polypharmacy, that could have

represented an important confounder, thus strengthening the hypoth-
esis that multimorbidity per se has a central role. Multimorbidity has a
complex and multifactorial etiology, and the fine mechanisms leading
to a higher risk of bleeding should be further investigated in these
patients.

Interestingly, patients taking low-dose ASA did not show a higher
risk of GIB (OR 0.68), while non-ASA antiplatelet agents carried an
increased risk (OR 2.70). A recent, large, prospective, population-based
cohort study showed that the use of low-dose ASA was associated with a
higher risk of upper GIB in those who were not on PPI therapy com-
pared to those who were [5]. In our study, almost all of the patients on
ASA were also taking a PPI at the time of admission, and this could
explain our findings. Moreover, a large meta-analysis of 50 randomized
trials exploring any bleeding complication in patients taking anti-
platelet drugs showed that the risk of GIB is very low for patients taking
low-dose ASA (1.1%), whereas it is higher with thienopyridines (in-
cluding ticlopidine and clopidogrel) and even quadrupled with glyco-
protein IIb/IIa inhibitors [40]. The concomitant use of PPIs with clo-
pidogrel has raised some concerns, as it is associated with a higher risk
of major adverse cardiovascular events, including myocardial infarction
and stroke [41]. Elderly patients treated with clopidogrel could there-
fore be at higher risk of GIB and cardiovascular events at the same time,
thus stressing the need for discussing therapy in these patients.

Regarding anticoagulants, warfarin, when given within a normal
therapeutic range, was not associated with a higher risk of GIB in our
study, and this corroborates previous findings [42]. Unfortunately, the
small number of patients treated with DOACs and NSAIDs (Table 2) in
the REPOSI registry does not allow to draw any conclusion in this re-
gard, and the study certainly lacks of statistical power. However, in a
recently published study conducted on a large cohort of elderly patients
with atrial fibrillation, reduced-dose of DOACs (rivaroxaban and dabi-
gatran) seems to carry a lower risk of GIB compared to warfarin, with
comparable efficacy [43].

We are aware of the limitations of this study. First, the REPOSI
registry was not specifically set to evaluate GIB, and thus information
regarding specific treatments (e.g., medical, surgical, or endoscopic) is
not available. Furthermore, diagnoses of GIB are only based on ICD-9
codes that do not allow a more precise characterization (e.g., the dis-
tinction of causes of GIB from the small intestine only), and it is likely
that only a minority of patients with severe, acute, bleeding were ad-
mitted to an internal medicine ward. The heterogeneity of the different
enrolling wards may also be another limitation. Nonetheless, internal
medicine wards represent a one of a kind setting where elderly patients
with multimorbidity are commonly treated, and thus perfectly suit with
the aim of this study. Our data should be cautiously interpreted in the
light of this specific setting, that may indeed differ from others, and
larger, prospective studies are needed in order to confirm our findings.

5. Conclusions

We herein characterized GIB occurring in elderly patients, showing
that a high index of comorbidity, rather than the presence of a single
organ failure or polypharmacy, was associated with higher odds of GIB.
The use of antiplatelet agents in elderly patients should be carefully
evaluated, especially in those with multimorbidity.
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Table 3
Multivariate analysis for possible risk factors for gastrointestinal bleeding.

Variable Odds
ratio⁎

95% confidence
interval

p-value

ASA 0.68 0.29–1.59 0.38
Non-ASA antiplatelet agents 2.70 1.23–5.90 0.01
75–84 years old 1.49 0.66–3.30 0.32
> 84 years old 1.18 0.44–3.19 0.73
Active/previous smoking 1.70 0.63–4.58 0.28
Alcohol abuse 0.92 0.42–2.0 0.84
BMI > 30 0.60 0.20–1.76 0.35
PPIs 1.74 0.84–3.57 0.13
SSRIs 1.03 0.31–3.47 0.95
NSAIDs 1.93 0.24–15.16 0.53
CIRS index of comorbidity > 3 2.41 1.16–4.98 0.01
Anemia 2.78 1.29–5.98 0.008
Diabetes mellitus 0.37 0.08–1.60 0.18
Chronic heart failure 0.98 0.33–2.90 0.97
Liver cirrhosis 5.64 2.51–12.65 0.001
Hypertension 0.46 0.22–0.97 0.042
COPD 0.66 0.19–2.25 0.51

Abbreviations: ASA, acetylsalicylic acid; BMI, body mass index; CIRS,
Cumulative Illness Rating Scale; COPD, chronic obstructive pulmonary disease;
NSAID, nonsteroidal anti-inflammatory drug; PPI, proton pump inhibitor; SSRI,
selective serotonin reuptake inhibitors.
Significant ORs and p-values are shown in bold.

⁎ Other variables included in the analysis are as follow: sex; age < 75; years
of education; previous alcohol abuse; smoking (current, former, never smoker);
admission to hospital in the previous 12 months; mental impairment (according
to Short Blessed Test categories); use of warfarin; use of direct oral antic-
oagulants; double antiplatelet agents therapy; polypharmacy; chronic renal
failure (stages I-IV vs end stage renal disease).
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