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diabetes mellitus [5]. Helicobacter pylori Infection triggers 
severe in�ammatory response in the stomach, followed by 
a  chronic in�ltration of  mononuclear  cel ls  [6]. 
Nevertheless, the occurrence of Helicobacter pylori is 
associated with low-grade in�ammation and induces 
molecular mimicry mechanisms. It interrupts the 
absorption process of drugs and nutrients, potentially 
affecting the emergence and evolution of several ailments 
including T2DM [7]. The association between T2DM and 
Helicobacter pylori in this population has been discussed in 
the previous investigations [8, 9]. Whereas, others show no 
variation between Helicobacter pylori infection and T2DM 
[10]. It is evident that diabetic patients may be more 
susceptible to infections due to impaired immunity, 
reduced gut motility, altered glucose metabolism, and 
frequent hospital visits [11].  Further, the infection by 
Helicobacter pylori in the intestinal mucosa causes 

T2DM is speci�cally a metabolic disorder resulting from 
high concentration of blood sugar levels because of 
inadequate amounts of insulin and insulin sensitivity [1]. 
Over the period of 2016 to 2022, there has been a signi�cant 
increase in diabetes prevalence in Pakistani adults, 
escalating from 11.7% to 26.7% which makes up about 33 
million cases. It ranks Pakistan third worldwide in 
prevalence after China and India [2]. Helicobacter pylori, 
commonly referred to as Helicobacter pylori, is a gram-
negative bacterium, associated with a variety of gastric 
conditions that range from simple gastritis, through peptic 
ulcers to malignant gastric disorders [3]. It is a prevalent 
human bacterial pathogen, especially in low-resource 
countries and is identi�ed as a global health problem [4]. 
The presence of Helicobacter pylori-induced infection in 
the intestinal tract can interfere with the lipid and glucose 
absorption, processes that are already disrupted in 
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Type 2 diabetes mellitus occurs due to high blood glucose levels owing to insulin resistance or 

insu�ciency. The uncontrolled glycemic levels could impact gastrointestinal in�ammation 

indicating a potential link between T2DM and Helicobacter pylori infection. Objective: To study 

the risk factors and prevalence related to Helicobacter pylori in T2DM and non-diabetic mellitus 

patients in Hyderabad Pakistan. Methods: A case-control study with a cross-sectional design 

was done by including 146 participants from Hyderabad, divided into two groups, one with type 2 

diabetes mellitus and the other healthy individuals. A 5 mL blood sample was taken to analyze 

HbA1C levels and Helicobacter pylori infection. A questionnaire was used to collect other 

demographic and clinical information. The signi�cance of differences in the data were 

evaluated using t-test and chi-square. Results: Out of 146 participants, Helicobacter pylori was 

detected in 39.7% (29) of diabetic patients and 45.2% (33) of non-diabetic participants with no 

statistical signi�cance (p-value > 0.05). Helicobacter pylori positive diabetic patients had higher 

BMI values and were found to be obese as compared to Non-DM Helicobacter pylori positive 

participants. In Helicobacter pylori positive non-diabetic patients, it was found statistically 

signi�cant differences (p-value <0.05) among fast food consumption. Diabetic patients on 

prolonged use of medications were found to have signi�cant incidence of Helicobacter pylori as 

compared to non-diabetics. Conclusions: This study revealed that Helicobacter pylori infection 

was signi�cantly higher in non-diabetic control group than in diabetic patients.
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in�ammation and may interfere with the secretion of 
gastrin, somatostatin, ghrelin, leptin that may raise the 
instance of diabetes [12]. Furthermore, some research 
studies suggest that obesity might be linked to a higher 
likelihood of Helicobacter pylori colonization, potentially 
due to decreased stomach movement [10]. More than 58% 
of people in Pakistan are infected with Helicobacter pylori, 
and it is common for these individuals to be asymptomatic 
[13]. Research studies suggest a correlation among 
diabetes and Helicobacter pylori infection, as diabetic 
individuals demonstrate a higher incidence of Helicobacter 
pylori infection contrary to non-diabetic individuals [14]. 
The last case control study in the Hyderabad region 
conducted in the year 2010 explained the positive 
correlation of Helicobacter pylori with the type 2 diabetes 
[8]. 
This research aimed to compare the pervasiveness of 
Helicobacter pylori infection among individuals with T2DM 
and non-diabetic in the Hyderabad region and examine 
potential risk factors and dietary habits.

M E T H O D S

This research was done among diabetic patients who were 
admitted at the Liaquat University of Medical Health and 
Sciences (LUMHS) Hospital Hyderabad during September 
2019 to January 2020. The study was started following 
ethical approval of the ethical committee at the Institute of 
Biochemistry, University of Sindh (Jamshoro) with a 
reference number IOB/371/2019. It was a case control study 
comprising of 146 patients from LUMHS, Civil Hospital 
Hyderabad. It was utilized that a probability sampling 
method with a simple random sampling strategy to gather 
samples at random from 69 men and 77 female patients 
admitted to LUMHS hospital with diabetes. Two groups 
were selected in this study, those with T2DM termed as 
cases and others without diabetes (healthy individuals) 
referred as controls. It was included those patients who 
provided consent, had type 2 diabetes since last 3 years, 
and were between 20 to 60 age group. Whereas, patients 
who did not provide consent and were on regular long-term 
Non-Steroidal Anti-In�ammatory Drugs (NSAIDs) were 
excluded from this study. All the participants of both 
groups were thoroughly told about the study and sampling 
procedure. In total, it was enrolled that 73 cases in T2DM 
group and 73 controls in Non-DM group who belonged to 
Hyderabad and its adjoining areas representing different 
socioeconomic and demographic backgrounds. Their 
demographic and clinical data were collected using a 
questionnaire. A 5 mL blood sample was withdrawn in 
EDTA-purple top vacutainers for both HbA1C test and 
Helicobacter pylori detection. The HbA1C test was 
performed to diagnose diabetes and values of HbA1C equal 
to or greater than 6.5% were considered indicative of 
diabetes. Patients with these values were classi�ed into 
T2DM group. Whereas in the healthy individuals group 
(Non-DM), it was also made sure that they were not pre-

diabetic or diabetic their HbA1C values were below 5.7%. 
Moreover, for Helicobacter pylori detection, the samples 
were centrifuged for at least 10 minutes at 3,000 rpm speed 
to obtain the serum. Helicobacter pylori was detected by 
the use of Helicobacter pylori antibody rapid test kit (Sun 
Diagnostics, USA) according to the manufacturer's 
instructions. The data were analyzed using Microsoft Excel 
2016 and Graph Pad Prism software. Version 8.0. Microsoft 
Excel was used primarily for the organization of initial 
demographic data, including age, gender, and other clinical 
information, along with generating graphs and tables. 
However, Graph Pad Prism was employed for t-test and chi 
square test calculations with 0.05 level of statistical 
signi�cance. The collected sample size was calculated 
using the Social Science Statistics online tool with an 85% 
con�dence level, 6% error margin, 50% population 
proportion, and a population size of 1 million.

146 participants were employed in this research with 73 

Individuals in each group. In the T2DM group, 45.2% were 

males and 54.8% were females while, in the non-diabetic 

group, there were 49.3 were males and 50.7% were 

females. The statistical data analysis shows no signi�cant 

difference between the genders of both groups (p-value > 

0.05). The participants were divided into three age groups, 

covering 21-30, 31-40, and 41-50 years. In the T2DM group, 

64.4% of patients were 41-50 years old. While, in Non-DM 

group, highest percentage (37%) was from same 41-50 age 

group. The participants belonged to mixed socioeconomic 

status majority belonged to Hyderabad City, and some were 

from the adjoining areas of Hyderabad. These detailed 

demographic properties were shown in the supplementary 

data table S1. As far as Helicobacter pylori infection was 

concerned, it was found out that the Non-DM group had a 

higher proportion of infected patients (45. 2%) compared 

to T2DM patients (39. 7%), but the difference was not 

statistically signi�cant (p<0. 05) (Figure 1). 
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Figure 1: Helicobacter pylori Incidence in T2DM and Non-DM 

Groups

All participating individuals had a physical assessment, 
which involved accessing their height, weight, and waist 
circumference. The mean weight and waist circumference 
of T2DM patients was found to be higher than that of non-
DM participants, resulting in a complex BMI for the T2DM 

2group (29.6 ± 5 kg/m ) compared to non-DM participants 
2(23.2 ± 3.6 kg/m ). Moreover, we found a higher BMI values in 

Helicobacter pylori -negative in both DM and non-DM 
participants and this was found to be statistically non-
signi�cant (p-value ˃ 0.05). Furthermore, these �ndings 
indicate a signi�cantly higher (43.8%) incidence of obesity 
among diabetic patients, with none of the non-diabetic 

patients being obese (with a statistical signi�cance (p-
value < 0.05). These results were shown in supplementary 
data, Table 2. In the present study, we examined the fast-
food intake, smoking, and betel nut chewing history among 
the participants. We found that fast food intake was higher 
(93.9%) in Helicobacter pylori positive non-diabetic 
participants than diabetic patients (58.6%). Additionally, 
smoking and betel nut chewing habits were also observed 
and we found no statistical signi�cance (p-value ˃ 0.05) in 
Non-DM Helicobacter pylori positive group vs DM 
Helicobacter pylori positive group (Table 2).
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Gender-wise data analysis shows that Helicobacter Pylori 
infection was higher in females (69% and 51%) both in case 
of diabetics as well as non-diabetics (as shown in table 1) 
with no statistical signi�cance. Age wise comparison 
reveals that Helicobacter Pylori infection was predominant 
in 41-50 age group in case of diabetic patients and 31-40 age 
group in case of non-diabetics with no statistical 
difference (Table 1). The diabetic patients enrolled in this 
research exhibited the mean HbA1C levels of 8.6 ± 1.9%. 
Conversely, the non-diabetic participants had normal 
HbA1C levels measuring at 5.11 ± 0.3.  Furthermore, The 
HbA1C levels of diabetic patients were compared between 
those who tested positive and negative for Helicobacter 
Pylori, with no signi�cant association found (Table 1).

Table 1: Age, Gender and HBA1C Association with Helicobacter 

Pylori Incidence in T2DM and Non-DM

Variables
p-

value

Male 9 (31%) 24 (54.5%) 16 (48.5%) 42.5% (17)

T2DM N (%) / Mean ± SD

Helicobacter
 Pylori

Positive

Helicobacter 
Pylori

Negative

Non-DM N (%) / Mean ± SD

Helicobacter
 Pylori

Positive

Helicobacter 
Pylori

Negative

Female 20 (69%) 20 (45.5%) 17 (51.5%) 57.5% (23)

21-30 2 (6.9%) 4 (9.1%) 7 (21.2%) 19 (47.5%)

31-40 11 (37.9%) 9 (20.5%) 14 (42.4%) 7 (17.5%)

41-50 16 (55.2%) 31 (70.4%) 12 (36.4%) 14 (35%)

Mean ± SD 8.3 ± 1.8 8.9 ± 2.0 5.2 ± 0.3 5.0 ± 0.3 0.89

0.17

0.21

                      HbA1C

Age

Gender

Table 2: Fast Food Consumption, Smoking and Betel Nut Chewing 

History in T2DM and Non-DM with and without Helicobacter pylori 

Infection

p-valueN (%)

Fast Food
Consumption 31 (93.9%)

2 (6.1%)

Helicobacter pylori Negative

38 (95%)

2 (5%)

Helicobacter pylori Positive

7 (77.8%)

2 (22.2%)

Helicobacter pylori Negative

2 (50%)

2 (50%)

Fast Food
Consumption

No Fast Food No Fast Food

Fast Food
Consumption

Fast Food
Consumption

No Fast Food No Fast Food

Smoking

Betel Nut Chewing

Smoking

Betel Nut Chewing

Smoking

Betel Nut Chewing

Smoking

Betel Nut Chewing

Helicobacter pylori  Positive

17 (58.6%)

12 (41.4%)

18 (40.9%)

26 (59.1%)

4 (66.7%)

2 (33.3%)

3 (75%)

1 (25%)

N (%)T2DM Non-DM

0.59

0.9

<0.001

<0.001

It was categorized patient responses into four (sedentary, 
active, somewhat active, and low active) groups to assess 
physical activity. These �ndings revealed that Helicobacter 
pylori positive diabetic patients led sedentary lifestyle than 
Helicobacter pylori negative. However, it did not �nd any 
signi�cant difference between Helicobacter pylori infected 
diabetic and non-diabetic patients' life styles (p-value > 
0.05). Further details were provided in supplementary data, 
Table 3. During this study, it was examined that the patients 
who were taking medicines for diabetes in DM group, and in 
non-DM group who used any medication in last 1 month. 
This study showed that DM patients had a higher 
prevalence of Helicobacter pylori infection who were on 
prolonged medication (p-value < 0.05). However, in non-DM 
group did not �nd any signi�cant difference (p-value > 0.05) 
(Table 3).
Table 3: Medication History in T2DM and non-DM Participants.

T2DM
p-

value
Helicobacter pylori

Positive N (%)

Medication Users

Non-Users

Non-DM

Helicobacter pylori
Negative N (%)

51.1% (22)

26.7% (8)

Helicobacter pylori
Positive

48.9% (21)

73.3% (22)

Helicobacter pylori
Negative

0.03

Medication Users

Non-Users

55.6% (10)

41.8% (23)

44.4% (8)

58.2% (32)
0.3

-
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D I S C U S S I O N

A study was conducted, it included eighty-four diabetes 

patients (41 males, 43 females) and 92 healthy controls. H. 

pylori status was assessed in serum samples by using 

ELISA test. Out of the 84 patients, 65 patients (77.4%) were 

H. pylori positive (+ve) and 19 (22.6%) were H. pylori negative 

(-ve), with the difference being statistically signi�cant. And 

it was found that diabetes is signi�cantly associated with 

the infection of H. pylori in the studied sample of Iraqi 

patients [14]. Other studies also reported similar results 

with no signi�cant link among T2DM and Helicobacter pylori 

infection [15, 16]. However, these results contradict those 

that report a positive relation between Helicobacter pylori 

infection and T2DM [17]. There was a signi�cant disparity in 

the prevalence of Helicobacter pylori between diabetic and 

non-diabetic individuals, and can be explained by 

methodological differences, study population and lifestyle 

changes [8]. The �ndings of the study showed a positive 

signi�cantly higher antibody titer for H. pylori infection (IgA 

> 250) in diabetic patients (50.7%) compared to controls 

(38.2%) (P < 0.001), thus it was concluded that H. pylori 

infections were signi�cantly higher in diabetic patients 

compared to controls [18]. According to the meta-analysis, 

it was hypothesized that Helicobacter pylori infection might 

have an association with type 2 diabetes [19]. Given the fact 

that genetic factors were widely con�rmed to affect 

diabetes development, thus, one must consider the role of 

family history to assess the strength of the relationship 

between Helicobacter pylori infection and diabetes. As per 

these results, age and gender did not depict any statistical 

association with Helicobacter pylori incidence. According 

to several investigations, elevated HbA1C concentrations 

were directly connected to Helicobacter pylori infection 

[20]. It was compared that mean HbA1C levels among 

Helicobacter pylori positive and Helicobacter pylori 

negative diabetic patients and no signi�cant association 

was reported. These results were similar to an earlier study 

that found no relationship between HbA1C levels and 

Helicobacter pylori infection [21]. In a study it was observed 

that the participants who were Hp-positive and ≥60 years 

old (OR = 9.16, 95% CI: 3.29–25.52), Hp-positive and obese 

(OR = 3.35, 95% CI: 1.57–7.14) or Hp-positive and 

hypertensive (OR = 6.10, 95% CI: 3.10–12.01) had a 

signi�cantly higher risk for T2DM than those who were Hp-

negative and ≤50 years old, Hp-negative and nonobese or 

Hp-negative and nonhypertensive. Hence it was concluded 

that Hp infection is associated with an increased risk of 

T2DM in the middle-aged and elderly Chinese population 

[22]. The positive association of BMI with Helicobacter 

pylori infection might be attributed to obesity. Metabolic 

disorders and obesity were correlated with T2DM and 

Helicobacter pylori infection individually, contributing to an 

increased risk of infection and insulin resistance [23]. 

These obser vations revealed that more cases of 

Helicobacter pylori infection were found in patients taking 

medicines in DM group compared to Non-DM group who 

took any medicines in last 1  month. This was in 

concordance with previous �ndings by other researchers 

who revealed that incidence of gastrointestinal side 

effects from metformin was higher in diabetic patients 

with Helicobacter pylori infection compared to those 

without the infection [24].
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C O N C L U S I O N S

Conclusively, it was found that Helicobacter pylori infection 
was higher in non-diabetic participants than in diabetic 
without any signi�cant difference. Higher BMI values in 
Helicobacter pylori-negative in both DM and Non-DM 
participants were noted with no statistical signi�cance. 
Whereas higher ratio of obese participants was seen in 
diabetic group with (p-value < 0.05). Non-diabetic 
Helicobacter pylori positive participants were consuming 
fast food more frequently compared to diabetic patients 
and this found to be statistically signi�cant factor 
contributing to infection (p-value < 0.05). It was also found a 
greater incidence of Helicobacter pylori infection in 
diabetic patients who were taking medicines which often 
cause gastrointestinal problems as side effects. It was 
recommended that diabetic patients regularly monitor 
their blood glucose levels, exercise regularly to prevent 
obesity and get tested for infectious diseases including 
Helicobacter pylori. 
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