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Impact of Helicobacter pylori infection on diabetes:
A cross-sectional investigation in Northern Iran
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ABSTRACT

Article info: Globally, Helicobacter pylori represents one of the leading chronic infections, and is suspected
ﬁﬁﬁgx‘; 15 May 0% to contribute to extra-digestive diseases, notably diabetes mellitus (DM). Despite growing
interest, data from Middle Eastern populations are limited. This study was conducted to
determine the occurrence of diabetes and explore its relationship with H. pylori infection. This
analytical cross-sectional study included 383 patients with histologically confirmed H. pylori
Keywords: infection admitted to a tertiary care center in the North of Iran, between March 2021 and March
Helicobacter pylori 2023. Demographic records, diabetes status, fasting blood glucose (FBS), and gastritis severity
g:s;:::::vemy were extracted from medical archives. Diabetes was defined using international diagnostic
FBS criteria. Among the 383 patients, 90 (23.5%) had diabetes. Diabetic patients were significantly
Diabetes older than non-diabetics (63.5 £+ 10.8 vs. 56.3 + 17.8 years, p<0.001), and diabetes prevalence
increased with age, reaching 36.7% in patients >70 years. FBS was markedly higher in diabetic
patients compared with non-diabetics (173.8 + 48.5 vs. 100.6 + 14.4 mg/dL, p<0.001). No
significant association was observed between diabetes and gender (p=0.059) or gastritis severity
(p=0.692). Duration of diabetes did not differ significantly across gastritis grades (p=0.352).
Nearly one-quarter of patients with H. pylori infection in Northern Iran had diabetes, with older
age and higher FBS significantly associated with its presence. Our analysis did not reveal a
significant link between diabetes and the histological severity of gastritis. These results
underscore the necessity for prospective research to elucidate the causal mechanisms linking H.
pylori infection and diabetes.
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1. Introduction

Globally, Helicobacter pylori represents one of the
leading chronic infections, particularly common in
developing countries [1,2]. Beyond its established
gastrointestinal consequences, emerging research
suggests potential systemic effects, notably an influence
on metabolic disorders such as diabetes mellitus (DM)
[3.4].

Several biological mechanisms may explain these
associations. Chronic infection by H. pylori stimulates
systemic inflammation, with elevated cytokines,
including C-reactive protein, tumor necrosis factor-a,
and interleukin-1p, which may disrupt insulin signaling
and promote insulin resistance [5,6]. Additionally,
gastric infection can alter secretion of key hormones
such as ghrelin, leptin, gastrin, and somatostatin,
thereby influencing insulin secretion and glucose
metabolism [7]. Studies in human subjects have also
documented impaired insulin secretion and elevated
insulin resistance indices among individuals with H.
pylori infection [8]. DM represents a serious and
growing public health challenge, particularly in Iran.
Giving to published data, the pooled prevalence of type
2 diabetes (T2D) among Iranian adults over 25 years has
reached approximately 10.8 % (95 % CI: 9.05-12.20 %)
between 1996 and 2023, with a notable rise from 7.08
% in the late 1990s to over 13.40 % in recent years [9].
At a population level, in Iranian adults aged 35-70
years, diabetes affected 15.0 % (95 % CI: 12.6—-17.3 %)
and prediabetes 25.4 % (95 % CI: 18.6-32.1 %) of the
population; alarmingly, only 41.2 % of those receiving
treatment achieved glycemic control [10]. Taken
together, these trends underscore the significant and
growing strategies to safeguard population health.

Despite the growing data on the connection between
H. pylori infection and DM [11-13], still, some studies
have reported conflicting findings [14,15]. Moreover,
data specific to Middle Eastern populations, particularly
Northern Iran, are scarce. The city of Rasht, located in
Guilan province, exhibits relatively high endemicity of
H. pylori [16,17]. Therefore, this study was conducted
to determine the occurrence of diabetes and explore its
relationship with H. pylori infection.

2. Materials and Methods

2.1 Study design and setting

This analytical cross-sectional study was directed at
Razi Hospital, Rasht, Northern Iran, over a two-year
period from March 2021 to March 2023. The study
population included hospitalized patients with
histologically confirmed H. pylori infection, diagnosed
according to the Sydney classification system.

2.2 Study population and sample size

Medical records archived at Razi Hospital were
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reviewed using convenience sampling. Based on a
previous report by Moosazadeh et al. estimating the
prevalence of H. pylori infection in Iran at 54% [18],
and using a standard sample size calculation formula
with a 95% confidence level, the minimum sample size
required was 382 patients. All eligible cases within the
defined period were included in the study.

2.3 Eligibility criteria

Inclusion criteria were: (1) age >18 years; (2)
hospitalization = between  study  periods;  (3)
histopathological confirmation of H. pylori infection;
and (4) availability of complete medical records
containing demographic, laboratory and clinical data.
Exclusion criteria were: (1) absence of histological
confirmation of H. pylori; (2) incomplete key clinical or
laboratory data (e.g., missing fasting blood glucose
(FBS), or severity of infection; (3) end-stage renal
disease (GFR <30 mL/min/1.73 m?); (4) comorbid
chronic or malignant diseases significantly affecting
glucose metabolism; and (5) prior antibiotic therapy
before hospitalization that could alter H. pylori
detection or severity.

2.4 Data collection

After approval from the Ethics Committee of Guilan
University of Medical Sciences
(IR.GUMS.REC.1401.553), patient files were accessed.
A structured checklist was used to extract data including
age, sex, duration of diabetes, FBS, and histological
severity of H. pylori infection (mild, moderate, severe).
Diabetes was defined according to international
diagnostic criteria: HbAlc >6.5%, FBS >126 mg/dL, 2-
hour plasma glucose >200 mg/dL during an oral glucose
tolerance test, or random plasma glucose >200 mg/dL
with classic hyperglycemia symptoms or hyperglycemic
Crisis.

2.5 Statistical assessment

Data were analyzed using SPSS version 22 (IBM
Corp., Armonk, NY, USA). Continuous variables are
reported as mean + standard deviation (SD), while
categorical variables are presented as frequencies and
percentages. Associations between categorical variables
were assessed using the chi-square test, and differences
in continuous variables were evaluated with the
independent t-test. A p-value of less than 0.05 was
considered statistically significant.

3. Results

Overall, 383 patients with H. pylori infection
confirmed by histology were included in the analysis.
Of these, 90 patients (23.5%) were diagnosed with
diabetes mellitus, while 293 (76.5%) had no history of
diabetes. The mean age of the study population was 58.0
+ 16.7 years, ranging from 19 to 89 years. The majority
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of patients were aged >60 years (51.3%). Female 4. Discussion

patients represented 56.4% (n=216), while males ) ) )
accounted for 43.6% (n=167). The mean FBS level was In this two-year crgss-sec.:tlonal study conducted in
117.8 £40.9 mg/dL. Regarding gastritis severity, 59.3% Northern Iran, we investigated the prevalence of
(n=227) had mild inflammation, 33.7% (n=129) diabetes mellitus among patients with histologically
moderate, and 7.0% (n=27) severe inflammation (Table confirmed H. pylori infection and evaluated its
D). association with demographic and clinical variables.

These observations could contribute to clarifying how
H. pylori infection might influence metabolic
dysregulation in this geographic and ethnic context. We
found that 23.5% of patients with H. pylori infection had
diabetes, with a significantly higher prevalence in older
individuals. Diabetes was strongly associated with
elevated FBS levels but not with gender or histological

Patients with diabetes were significantly older
compared with non-diabetic patients (63.5 £ 10.8 vs.
56.3 + 17.8 years; p<0.001). Diabetes prevalence
increased with advancing age, from 2.2% in patients
<40 years to 36.7% among those >70 years. Gender
distribution showed no statistically significant
difference between diabetic and non-diabetic groups

(p=0.059). The mean FBS was markedly higher in severity of gastritis. Although the mean duration of
diabetic patients compared with non-diabetics (173.8 + diabetes differed numerically across gastritis grades,
48.5vs. 100.6 + 14.4 mg/dL; p<0.001) (Table 2). this association was not statistically significant.

No statistically significant association was observed Our findings are in line with several previous studies
between diabetes and histological severity of gastritis suggesting a positive association between H. pylori

(p=0.692). Similarly, mean FBS values did not differ infection and diabetes mellitus. Zhou et al. reported in a
significantly across the three grades of gastritis meta-analysis of 41 studies that the odds of H. pylori

(p=0.407). The mean duration of diabetes varied infection were significantly higher among individuals
numerically by histological grad, but the difference was with type 2 diabetes (OR 1.76; 95% CI 1.40-2.21)
not statistically significant (p = 0.352) (Table 3). compared to non-diabetic controls [11].

Table 1. Demographic, laboratory, and clinical characteristics of patients with Helicobacter pylori infection (n=383)

Variable Group Frequency Percent
Age (year) <40 59 15.4
40-49 51 13.33
50-59 76 19.84
60-69 97 25.23
>70 100 26.11
Mean + SD 58.01 +16.68
Gender Male 167 43.6
Female 216 56.4
Gastritis grade Mild inflammation 227 59.27
Moderate inflammation 129 33.68
Severe inflammation 27 7.05
FBS Mean £+ SD 117.83 +40.89
Duration of diabetes (year) Mean + SD 6.04+9.52

Table 2. Association of demographic, laboratory, and clinical variables with the occurrence of diabetes in patients with Helicobacter pylori infection

Variable S Non-diabetes Diabetes P value
Frequency Percent Frequency Percent
Age (year) <40 57 14.3 2 2.2
40-49 42 19.5 9 10.0
50-59 59 20.1 17 18.9 <0.001
60-69 64 21.8 33 322
>70 71 24.2 29 36.7
Mean = SD 56.32+17.79 63.51 £10.78 <0.001
Gender Male 173 59 43 47.8 0.059
Female 120 41 47 58.2 ’
Gastritis grade Mild inflammation 171 6.8 56 7.8
Moderate inflammation 102 34.8 27 30.0 0.692
Severe inflammation 20 58.4 7 62.2
FBS Mean = SD 100.62 £ 14.42 173.83 £48.47 <0.001

Table 3. Association of fasting blood glucose and duration of diabetes with the severity of gastritis in patients with Helicobacter pylori infection
Gastritis grade

Vel Cumug Mild inflammation Moderate inflammation Severe inflammation L& e
FBS Mean + SD 118.03 £41.83 115.53 £37.33 127.11 £49.17 0.407
Duration of diabetes (year) Mean £ SD 9.51+6.76 10.3+4.75 6.57 +£3.55 0.352
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Similarly, Wang et al. demonstrated that H. pylori
infection was associated not only with type 2 diabetes
but also with diabetic nephropathy [12]. More recent
evidence from cohort studies has also supported this
association. Chen et al., using Taiwanese cohort data,
observed that H. pylori infection significantly increased
the risk of incident type 2 diabetes and metabolic
syndrome [19].

Conversely, not all studies have reported consistent
results. Cai et al. found no significant overall association
between H. pylori infection and diabetes in a large
Chinese cohort, although a slight increase in risk was
noted among women [14]. Similarly, studies from
Korea, and Lebanon indicated that while H. pylori
infection was related with insulin resistance [15,20].
These discrepancies may be attributable to differences
in diagnostic methods, study designs, population
genetics, or environmental exposures.

The underlying mechanisms linking H. pylori
infection with diabetes remain under investigation.
Chronic infection, particularly H. pylori, can promote
insulin resistance by inducing systemic inflammation
and disrupting gastric hormone secretion involved in
glucose regulation [7]. While these mechanisms provide
biological plausibility, the lack of significant
association between diabetes and histological gastritis
severity in our study suggests that systemic effects may
be independent of local mucosal inflammation.

From a public health perspective, the coexistence of
H. pylori infection and diabetes is particularly
concerning in Iran, where both conditions are highly
prevalent. Recent national data indicate that the
prevalence of type 2 diabetes among Iranian adults
exceeds 10% and continues to rise [9]. Our finding of a
23.5% diabetes prevalence among H. pylori-infected
patients underscores the importance of considering
potential metabolic consequences in the management of
this infection.

The strengths of our study include the use of
histological confirmation for H. pylori infection and
application of standardized diagnostic criteria for
diabetes. Furthermore, we analyzed the relationship
between diabetes and the histological severity of
gastritis, which has been less frequently explored.
However, the study has limitations. Its cross-sectional
design precludes causal inference, and the use of
hospital-based sampling may limit generalizability.
Potential residual confounding, such as dictary habits,
socioeconomic status, and genetic predisposition, could
not be fully controlled.

Our findings suggest that diabetes mellitus is common
among patients with H. pylori infection in Northern Iran
and is strongly associated with older age and elevated
FBS. However, no significant association was observed
with histological gastritis severity. Future prospective
studies with larger and more diverse populations are
warranted to clarify the causal relationship and
underlying mechanisms between H. pylori infection and
diabetes.
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