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Abstract
Introduction: Helicobacter pylori infection is accepted as the leading cause
of chronic gastritis, ulcer disease and gastric cancer, with an important impact on health care burden, especially in countries with a high prevalence of
infection. The aim of the study was to investigate the influence of H. pylori
infection, medication, associated medical conditions or social habits on endoscopic ulcer occurrence in the compensated type 2 diabetic population.
Material and methods: Two hundred and sixty type 2 diabetic patients investigated on endoscopy (57 patients with peptic ulcer and 203 controls) with
a complete set of biopsies, demographic and medical data were enrolled.
Results: On univariate regression analysis, H. pylori infection (42.1% vs.
35.5%, p = 0.359) or a history of peptic ulcer (61.4% vs. 61.6%, p = 0.981)
was not a predictor for ulcer on endoscopy in the diabetic population, and
heartburn was more frequent in diabetics without ulcer (21.2% vs. 8.8%,
p = 0.033). Anemia was the best predictor for ulcer on endoscopy in both
diabetics with (p < 0.001, OR = 4.77, 95% CI: 2.02–11.28) and without
(p = 0.027, OR = 2.76, 95% CI: 1.10–6.91) chronic proton pump inhibitor
(PPI) therapy. In diabetic patients on PPI more than 1 month anticoagulants
– acenocoumarol or low-weight molecular heparin (p = 0.038, OR = 2.37,
95% CI: 1.04–5.40), low-dose aspirin 75–125 mg/day (p = 0.029, OR = 2.61,
95% CI: 1.08–6.28) and alcohol consumption (p = 0.015, OR = 2.70, 95% CI:
1.19–6.13) were predictors for ulcer on endoscopy.
Conclusions: In diabetic patients, anemia is the most important predictor for
ulcer on endoscopy, but not H. pylori or digestive symptoms, while low-dose
aspirin or anticoagulant therapy and alcohol consumption are the most important predictors for ulcer in diabetics on chronic proton pump inhibitor therapy.
Key words: Helicobacter pylori, anticoagulant, aspirin, proton pump
inhibitors, alcohol.

Introduction
Helicobacter pylori infection is accepted as the leading cause of chronic
gastritis, ulcer disease and gastric cancer, with an important impact on
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health care burden, especially in countries with
a high prevalence of infection [1]. Extra-gastric
manifestation of the infection was extensively
studied during the last years including the possible relationship with metabolic syndrome and
insulin resistance [2]. On the other hand, type 2
diabetes mellitus (DM) is also a major public health
problem worldwide [3], with an increasing prevalence due to increasing prevalence of the risk
factors (unbalanced diet, obesity, sedentary lifestyle and socio-economic status) [4]. Furthermore,
the pathogenesis of type 2 DM is not fully understood, as the genetic background [5] or systemic
inflammatory response [6, 7] may contribute to
the pathogenesis of the disease. The multifactorial
pathogenesis of type 2 DM makes the acceptance
of a positive etiologic association between H. pylori
infection and diabetes difficult [7].
The positive association between H. pylori infection and type 2 DM [8–10] could be explained by
the complex interplay that seems to be mediated
by low grade systemic inflammation [11, 12], insulin resistance [13–15] or changes in hormone secretion [7, 16]. The results of studies investigating
acid related diseases in diabetic patients have been
conflicting. There are published data showing no
significant differences in the risk of mucosal damage among diabetic and non-diabetic patients [17],
or a mild association with peptic ulcer in diabetic
patients [10], as well as increased risk for gastric
bleeding in diabetic patients in comparison withnon diabetic patients after adjustment for other risk
factors [18]. The prescription of gastroprotective
therapy, usually the proton pump inhibitors (PPIs),
is the recommended management in patients with
increased risk for upper digestive bleeding [19],
including diabetic patients on antithrombotic therapies. The complex relationships between H. pylori infection and efficacy or safety of PPI therapy
have not being extensively investigated in diabetic
patients. There are not also very many endoscopic
studies investigating clinical and pathological factors that can influence the mucosal lesion occurrence in patients with controlled type 2 DM.
The aim of the present study was to investigate
the influence of H. pylori infection and histological features of gastric mucosa, medical associated
conditions, as well as gastro-toxic and gastro-protective therapy consumption in ulcer occurrence
in compensated type 2 diabetic patients, irrespective of the digestive symptoms.

Material and methods
Patients and data
We conducted an observational study between
June 2014 and December 2016 in Internal Medicine Clinic III, Tirgu Mures, Romania. We enrolled
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patients admitted in the hospital and diagnosed
with type 2 diabetes and treated with oral antidiabetic drugs and/or insulin. During the study period,
a total of 1730 subjects were screened for inclusion criteria. Of these, 260 type 2 diabetes mellitus
patients investigated on upper digestive endoscopy irrespective of the presence of related upper
digestive symptoms were included. A structured
questionnaire containing data regarding medical
history, symptoms, and use of chronic daily therapy
was filled in individually. We also used the medical
records to check for the medical prescription and
co-morbidities. We inquired about and registered
the following chronic medical condition as co-morbidities: hypertension, coronary artery diseases
(CAD), heart failure (HF), cerebrovascular diseases
(CVD), chronic kidney diseases (CKD), osteoarthritis,
chronic liver diseases (fatty liver diseases, chronic
viral hepatitis) and respiratory diseases (asthma,
chronic obstructive respiratory disease) if they are
present in the medical records. Anemia was defined
according to the World Health Organization definition (hemoglobin < 13 mg/dl in men or < 12 mg/dl
in women). Patients with macrocytic anemia (mean
corpuscular volume > 96 fl) were excluded.
We also inquired about the presence of digestive symptoms (upper abdominal pain, heartburn,
nausea, regurgitation) and a history of peptic
ulcer (confirmed on previous radiology or endoscopic examination) using the questionnaire and
medical records.
We registered as drug exposure the use of potential gastrotoxic drugs or anticoagulants: non-steroidal anti-inflammatory drugs (NSAIDs; in regular
daily doses), low-dose aspirin (75–250 mg/day),
clopidogrel (75 mg/day), acenocoumarol (doses
for therapeutic international normalized ratio;
INR) and low-molecular-weight heparin (LMWH;
regular daily doses) within 2 weeks prior endoscopy. We excluded patients on non-vitamin K antagonist oral anticoagulants due to the low number
of cases [4]. We inquired about the consumption
of proton pump inhibitors (PPI – esomeprazole,
pantoprazole, omeprazole), 40–80 mg/day at least
within 4 weeks prior endoscopy, and patients
without compliance or starting the therapy within
the last month were excluded. The consumption
of H2 receptor blockers prior to endoscopy was
not present among our subjects.
We excluded patients with type-1 diabetes or
patients with poor metabolic control (glycosylated
hemoglobin – HbA1c up to 6.5%), or an INR outside
of the therapeutic range (2–3), patients with previous H. pylori eradication therapy, and patients
declining to provide informed consent. Patients
with a severe, end-stage medical condition, gastric cancer, esophageal varices, active bleeding, or
autoimmune gastritis were excluded.
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Endoscopy and histology
We recorded finding on upper digestive endoscopy. We defined as ulcers mucosal defects larger
than 5 mm and extending into the deeper layers
of the gastric or duodenal wall. The Los Angeles (LA)
classification system for esophagitis [20] was used
to described endoscopic mucosal lesions localized in
the lower esophagus, but patients were assigned as
having or not having esophagitis in our study.
At least four biopsy specimens from the gastric
mucosa (antrum and corpus, lesser and greater
curvature) were taken for routine histology. Biopsy specimens were fixed in formalin, embedded
in paraffin and examined with hematoxylin-eosin,
PAS-alcian blue and Giemsa staining. We considered H. pylori infection if it was identified in at
least one histochemical stain and H. pylori negative if it was absent from all biopsy sites. We used
immunohistochemistry study to rule out infection
in cases with active chronic gastritis or extensive
intestinal metaplasia, when no organisms were
identified using histochemical stains. The degrees
of mucosal chronic inflammation, activity, H. pylori
infection, glandular atrophy and intestinal metaplasia were classified into 4 grades according to
the Updated Sydney System. Prominent foveolar
hyperplasia, fibro-muscular replacement of the
lamina propria, and congestion of superficial mucosal capillaries were diagnosed as reactive gastropathy. We excluded patients with an incomplete
set of biopsies.
We considered as having biliary reflux patients
with presence of a large amount of bile in the upper gastric cavity, with a history of upper digestive
symptoms and histologic features of reactive gastropathy.

Statistical analysis
Statistical analysis of data was performed
with the statistical environment R (v.3.4.0, Vienna, Austria). Continuous variables with Gaussian distribution were described using mean and
standard deviation as centrality indicators while
distributions of categorical variables were summarized by absolute and relative frequencies. Student’s t-test for independent samples was used
to assess the differences between means of demographic variables while statistical associations
between two categorical variables were evaluated
using the c2 or exact Fisher’s test or univariate logistic regression analysis.
An individual predictor was defined as a significant predictor when the 95% CI for crude OR did
not exceed the reference value (= 1).
For all bilateral statistical tests, statistical significance was considered when the p-value was
lower than 0.05.

Results
Description of the sample
A total of 260 patients with type 2 DM investigated on endoscopy, with a complete set of demographic, clinical and histological data were enrolled.
We divided patients into 2 subgroups according
to the presence of ulcer on endoscopy. The demographic and clinical variables are described in Table I. We did not find a significant difference in age
distribution between ulcer patients and controls
(Student t-test, t(258) = 1.59, p = 0.112), and gender distribution was similar (χ2 test, χ2(1) = 1.36,
p = 0.244) (Table I). The frequencies of peptic ulcer history, gastric surgery and H. pylori infection
were similar in ulcer and control groups (61.4% vs.
61.6%, p = 0.981, 7% vs. 5.9%, and p = 0.758, 42.1
vs. 35.5%, p = 0.359 respectively).
Considering the fact that in the present study
there were patients with concomitant protective
therapy with PPI, we analyzed the associations
between potential risk factors and gastric ulcer,
stratifying patients by PPI consumption (Table II).
Aspirin consumption and anticoagulant therapy (acenocoumarol or LMWH) were risk factors
for ulcer in diabetic patients with concomitant
PPI therapy (OR = 2.61, 95% CI: 1.08–6.28, and
OR = 2.37, 95% CI: 1.04–5.40, respectively). Anemia increased the risk for ulcer on endoscopy in
diabetic patients, 4.77 times in PPI consumers and
2.76 times in non-PPI consumers (Table II). Alcohol consumption was a predictor for ulcer in diabetic patients with PPI therapy with an OR of 2.7
(95% CI: 1.19–6.13). Among histologic features, reactive gastropathy in biopsy samples tended to be
a risk factor for ulcer in patients with gastroprotective PPI therapy (Table II).

Discussion
Studies investigating the association between
H. pylori infection and type 2 DM suggested their
possible mutual effect [21]. Some of them have
proved a high frequency of H. pylori infection in
diabetics [22–24], maybe due to the increase in
prevalence of infection with increasing age [1]
when usually type 2 DM occurs, and poor metabolic control in infected patients [25, 26]. Nonetheless, data regarding clinical aspects (comorbidities, drug consumption), histologic gastric
features and social habits in diabetic patients with
ulcer, in comparison with those without ulcer, are
not very abundant.
We investigated the risk factors for ulcers in
diabetic patients with good control of the disease,
in order to identify other lifestyle or clinical factors, apart from glycemic control, which influence
gastrointestinal complications, in order to prevent
bleeding or perforation. Patients with type 2 DM
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Table I. Distribution of demographic and clinical characteristics in all samples and subgroups
Factor

All patients
(N = 260)

Control subgroup
(n2 = 203)

Ulcer subgroup
(n1 = 57)

P-value*

Age [years], mean ± SD

65.4 ±9.3

65.9 ±8.9

63.7 ±10.2

0.112

Gender (male), n (%)

142 (54.6)

107 (52.7)

35 (61.4)

0.244

Hypertension

243 (93.5)

190 (93.6)

53 (93.0)

0.868

CAD

198 (76.2)

154 (75.9)

44 (77.2)

0.835

HF

198 (76.2)

150 (73.9)

48 (84.2)

0.106

CVD

24 (9.2)

15 (7.4)

9 (15.8)

0.053

CKD

127 (48.8)

97 (47.8)

30 (52.6)

0.518

Osteoarthritis

95 (36.5)

73 (36.0)

22 (38.6)

0.715

Liver diseases

168 (64.6)

129 (63.5)

39 (68.4)

0.496

Respiratory diseases

67 (25.8)

51 (25.1)

16 (28.1)

0.653

Reactive gastropathy

72 (27.7)

61 (30.0)

11 (19.3)

0.109

Chronic gastritis

177 (68.1)

133 (65.5)

44 (77.2)

0.095

GA/IM

104 (40.0)

83 (40.9)

21 (36.8)

0.582

Esophagitis

80 (30.8)

60 (29.6)

20 (35.1)

0.424

Upper abdominal pain

125 (48.1)

99 (48.8)

26 (45.6)

0.674

Heartburn

48 (18.5)

43 (21.2)

5 (8.8)

0.033

Regurgitation

15 (5.8)

11 (5.4)

4 (7.0)

0.747

Nausea

64 (24.6)

49 (24.1)

15 (26.3)

0.736

Comorbidities, n (%):

Histology, n (%):

Symptomatology, n (%):

*Estimated significance level obtained from Student t-test for independent samples or c2 test. CAD – cardiac ischemic diseases, HF – heart
failure, CVD – cerebrovascular diseases, CKD – chronic kidney disease, GA/IM – gastric atrophy/intestinal metaplasia.

usually have concomitant cardiovascular diseases
or they have several risk factors for cardiovascular
diseases that require complex therapies, including antithrombotic therapy that further increases the risk for bleeding. We performed the study
in a diabetic population in a country with a high
prevalence of H. pylori infection or gastric cancer, with a specific genetic background [27, 28]
or drug–H. pylori interaction [29], which can lead
to different findings than those obtained in other
populations [1].
Our results showed that diabetic patients with
PPI therapy and low-dose aspirin consumption or
anticoagulant therapy (acenocoumarol or LMWH)
had an increased risk for ulcer, suggesting that
patients with high bleeding risk are correctly identified before endoscopy. A cardiologist or general practitioner prescribed the PPI concomitant
with antithrombotic therapy if the risk factors
for bleeding were present (history of complicated
or non-complicated peptic ulcer diseases, com-
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bined antithrombotics, age), as the guidelines
recommend [19]. Based on our observations these
prescriptions are usually made without assessment of current H. pylori infection or patients’
co-morbidities and medical condition, such as
anemia. Even though the concerns related to
adverse events of long-term PPI (dementia, fractures, Clostridium infection, etc.) are not clearly
sustained by the current evidence, the diabetic
patients are exactly the subgroup of PPI consumers who need a careful evaluation due to possible
concomitant conditions (kidney diseases, diuretic
consumption, hospitalization, etc.) that can interfere with PPI side effects [30, 31]. Anemia seems
to be a good predictor for ulcer on endoscopy in
both PPI and no-PPI consumers, but prescribing
PPI in patients with anemia and gastrotoxic drug
consumption seems not to offer full protection
against ulcers, which continue to carry a potential
bleeding risk. Our previous work also showed the
lack of ability of PPI to prevent [32] endoscopic
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Table II. Analyses of candidate predictors of ulcer for patients with proton pump inhibitor (PPI) and without PPI,
respectively
Factors

Patients without PPI (n1 = 105)

Patients with PPI (n2 = 155)

COR (95% CI)

n (%)

P-value#

COR (95% CI)

0.859

1.09 (0.44–2.66)

88 (56.8)

0.029

2.61 (1.08–6.28)

21 (20.0)

0.910

0.94 (0.31–2.87)

42 (27.1)

0.038

2.37 (1.04–5.40)

7 (6.7)

0.809

1.23 (0.23–6.77)

39 (25.2)

0.195

0.51 (0.18–1.43)

NSAIDs

25 (23.8)

0.337

1.62 (0.60–4.37)

28 (18.1)

0.076

2.26 (0.90–5.65)

Helicobacter pylori

46 (43.8)

0.859

0.92 (0.38–2.26)

50 (32.3)

0.198

1.70 (0.76–3.82)

6 (5.7)

0.636

1.56 (0.27–9.07)

10 (6.5)

1.000

1.00 (0.20–4.96)

Ulcer history

41 (39.0)

0.694

1.20 (0.49–2.95)

119 (76.8)

0.924

1.05 (0.41–2.68)

Smoking

35 (33.3)

0.522

1.35 (0.54–3.39)

34 (21.9)

0.286

1.62 (0.67–-3.95)

Alcoholb consumption

41 (39.0)

0.392

1.48 (0.60–3.62)

43 (27.7)

0.015

2.70 (1.19–6.13)

Anemia

34 (32.4)

0.027

2.76 (1.10–6.91)

64 (41.3)

< 0.001

4.77 (2.02–11.28)

Biliary reflux

38 (36.2)

0.507

0.73 (0.28–1.88)

56 (36.1)

0.616

0.81 (0.35–1.86)

Reactive gastropathy

23 (21.9)

0.704

0.81 (0.27–2.44)

49 (31.6)

0.101

0.45 (0.17–1.19)

Chronic gastritis

74 (70.5)

0.738

1.18(0.44–3.19)

103 (66.5)

0.061

2.46 (0.94–6.44)

n (%)

P-value

LDA

59 (56.2)

Anticoagulants
Clopidogrel

Gastric surgery

a

#

Relative frequencies (%) were calculated related to n1 and n2. Results described in bold denoted statistical significance while italic
style denoted results with a tendency toward statistical signification (p ≤ 0.10). #Estimated significance level obtained from univariate
binomial logistic regression (Wald’s test). COR – crude odds ratios, LDA – low-dose aspirin (75–125 mg/day), NSAIDs – non-steroidal
anti-inflammatory drugs (regular doses). a> 5 cigarettes/day including quitters during the past 5 years. bconsumption of > 10 units/week.

lesions in patients with concomitant aspirin
and anticoagulant therapy. The current research
showed poor adherence of diabetic patients to antithrombotic therapy [33], concomitant protective
therapy being more prone to be ceased in these
cases. Stratifying the diabetics according to PPI
consumption allowed us to emphasize that simply
PPI prescription is probably not sufficient to prevent ulcers in diabetic patients on antithrombotic
therapy and raises the problem of the timing and
criteria for endoscopic survey in high-risk groups.
Apart from antithrombotic therapies, anti-inflammatory treatments in various associated medical conditions [34] also required gastrointestinal
preventive strategies, as they are more prone to
induced gastrointestinal mucosal lesions, more
frequent in diabetic patients [35]. As our study did
not investigate endoscopic lesions in the lower digestive tract, or the role of renal function impairment in anemia occurrence, we just can simply
emphasize the importance of endoscopic evaluation in anemic diabetic patients, in whom a multifactorial etiology of anemia could be present.
Diabetes was proved to be associated with
an increased risk for gastric cancers, as well as
with peptic ulcer in recent studies in comparison
with non-diabetes, the mechanism being mediated by H. pylori infection, hyperinsulinemia or reactive oxygen species, which causes DNA damage
[10, 36]. There was no association between ulcer

and current H. pylori infection in gastric biopsies
in our diabetic population, but there was a tendency toward statistical significance in the case
of chronic inactive gastritis, underlining the important effect of multifactorial inflammatory aggression in diabetic gastric mucosa. Other histologic features (premalignant lesions or reactive
gastropathy) were not associated with ulcer in our
diabetic population. The study performed among
diabetic patients, with a high frequency of H. pylori infection (> 60%), and the lower number
of cases did not allow us to elucidate the impact
of infection on peptic ulcer occurrence in comparison with non-diabetic patients, but questioned
the usefulness of H. pylori testing versus endoscopy in high risk patients.
The digestive symptoms did not reveal a significant association with ulcer, except for the negative
association between heartburn and ulcer, underlining, as previous research did [37], the poor and
confusing predictor role of symptoms for severe
endoscopic lesions. The impairment of esophageal motility as a manifestation of autonomic disorder in diabetes is thought to be the underlying
mechanism which increases the frequency of gastroesophageal reflux disease (GERD) in diabetics
[38, 39], and we might interpret our finding in this
context.
The role of alcohol consumption in direct mucosal damage, or gastric microbiome or function,
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is far from being elucidated [40, 41]. Our findings
indicated that alcohol consumption can predict
ulcer on endoscopy in diabetics on PPI therapy.
Despite the lack of dose-related study, our results
raise the problem of the “safe” amount of drinking that can influence the risk for gastrointestinal
ulcer in the diabetic population, as moderate consumption (10 units of alcohol/week) was proved
to have a possible cardiovascular protective effect
[42], but increase the risk of digestive cancer [43].
Our findings support the role of alcohol counseling in a special group of patients like diabetics,
as consequences of alcohol consumption, such
as cancers [44], possibly modulated by genetic
polymorphisms and enzyme expression in various
neoplasia [45, 46] or osteoporosis [47, 48], tend to
be more frequent.
The lower number of cases did not allow us to
clarify the role of studied parameters as independent risk factors for ulcer in diabetic patients, and to
completely rule out all possible confounding factors.
The results just revealed the influence of known risk
and etiologic factors for ulcer in the diabetic population that should be more carefully evaluated when
ulcer or bleeding risk is assessed.
In conclusion, in diabetic patients, anemia
is the most important predictor for ulcer on endoscopy, but not H. pylori or digestive symptoms,
while low-dose aspirin or anticoagulant therapy
and alcohol consumption are the most important
predictors for ulcer in diabetics on chronic proton
pump inhibitor therapy.
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