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introDuction

H. pylori infection may have an impact on cardiovascular 
conditions, insulin resistance, and metabolic syndrome 
potentially mediated by elevations in inflammatory markers 
such as C‑reactive protein (CRP) and Interlukin‑6 (IL‑6).[1] 
Elevated levels of  inflammatory cytokines may lead to 
phosphorylation of  serine residues on the insulin receptor 
substrate, which prevents its interaction with insulin 
receptors, inhibiting insulin action.[2] Mammalian stomach 
produces leptin and ghrelin, two hormones involved in 
energy homeostasis and whose interactions affect obesity, 
insulin sensitivity, and glucose homeostasis. Increasing 
evidence indicates that H. pylori is involved in the regulation 

of  these hormones.[3] The study was designed to study 
association of  H. pylori infection in type 2 diabetes.

materialS anD methoDS

This single point cross‑sectional case control study was 
conducted at a tertiary care hospital from April 2012 to 
August 2013. In this study, 80 patients (aged ≥18 years) 
who were diagnosed to have diabetes as per Americans 
with Disabilities Act (ADA; 2012) criteria were studied. 
Patients with type 1 diabetes, history of  intake of  
antibiotics, proton pump inhibitors, H2 receptor blockers, 
or antacids in last 4 weeks and with past and present 
evidence of  active gastrointestinal bleeding, jaundice, 
or post gastric surgery were excluded from the study. 
Microvascular complications viz neuropathy, retinopathy, 
and nephropathy and macrovascular complications viz 
coronary artery disease (CAD) and cerebrovascular 
accident (CVA) were assessed. Diabetic neuropathy was 
assessed using subjectively with monofilament test and 
vibration sense and objectively using nerve conduction 
velocity. Retinopathy was assessed for with indirect 
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A B S T R A C T
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ophthalmoscopy and nephropathy with urine protein and 
micral tests. Macrovascular complications were assessed 
with history of  CAD and CVA, electrocardiography (ECG) 
and head computrd tomography (CT). Written informed 
consent was taken and the study was approved by the 
Ethics Committee. The control group comprised of  age, 
sex, socioeconomic status, and education matched normal 
healthy volunteers. The exclusion criteria were the same as 
those for cases. Controls were screened for the absence of  
type 2 diabetes with fasting plasma glucose, oral glucose 
tolerance test (OGTT), and glycated hemoglobin (HBA1C). 
Diabetics and healthy volunteers were tested for H. pylori 
infection by rapid urease test, histopathological examination 
of  antral endoscopic biopsy specimens, and serology. Data 
was analyzed with the appropriate statistical methods. 
Chi‑square test and Two Sample Proportion Tests were 
used to calculate the P value using Decision Support 
System (DSS) calculator. Tests were considered significant 
if P values were less than 0.05.

reSultS

In the present study, out of  the 80 patients of  type 2 
diabetes, H. pylori infection was found in 62 (77.5%) while 
it was present in only 35 (58.3%) of  60 controls, which was 
found to be significant (x2 = 5.9, df  = 1, P = 0.02, power 
of  the study was 81.5%). Mean HbA1C among diabetics 
with H. pylori infection was significantly greater than 
H. pylori‑negative diabetics (8.2 ± 1.2% and 6.9 ± 0.8%, 
respectively, t value = 4.39 P = 0.0001) [Figure 1]. H. pylori 
positivity was maximum in groups that had higher HbA1C 
level as demonstrated in Table 1. The patients with H. pylori 
seropositivity had significantly high post prandial blood 
sugar (PPBS), serum triglycerides and serum low‑density 
lipoprotein (LDL) levels than those with negative H. pylori 
as depicted in Table 2.

H. pylori positivity is maximum in lower and upper lower 
classes of  socioeconomic status as compared from the 

upper class of  both diabetic and control subjects. It was 
92.8% in lower class and 87.5% in upper lower class for 
diabetic group [Table 3]. The difference was found to 
be significant (x2 = 10.2, df  = 4, P = 0.04). Similarly, 
the difference was significant in controls as well (88.8% 
in lower class and 76.9% upper lower class for controls, 
x2 = 10.3, df  = 4, P = 0.03). Mean duration of  type 2 
diabetes in H. pylori‑positive group was 4.2 ± 4 years and in 
H. pylori‑negative group was 2.8 ± 2.7 years which was found 
to be insignificant (t value = 1.4, df  = 78, P = 0.16) [Figure 2]. 

H. pylori positivity was maximum in diabetic retinopathy (DR) 
group (non‑proliferative diabetic retinopathy [NPDR] 

Figure 1: Mean HbA1C levels in H. pylori‑positive and ‑negative cases

Table 1: HbA1C levels among H. pylori‑positive 
and ‑negative cases
HbA1C 
%

H. Pylori‑positive 
cases (%)

H. Pylori‑negative 
cases

Total

≤7 11 (57.8) 8 19
7.1-8 26 (78.8) 7 33
>8 25 (89.3) 3 28

Table 2: H. pylori infection among type 2 diabetic 
patients in relation to some laboratory data
Laboratory 
data

Normal 
values

H. pylori 
positive

H. pylori 
negative

P value

FBS (mg/dl) <126 178.3±56.9 169.1±47.7 0.54
PPBS (mg/dl) <200 264.2±80.9 222±61.9 0.04
S. cholesterol 
(mg/dl)

<200 172.7±43.1 154.6±29.6 0.099

S. Triglycerides 
(mg/dl)

<150 130.9±43.4 106.7±13.2 0.023

HDL (mg/dl) <40 males
<50 females

55.7±22.8 64±25.3 0.19

LDL (mg/dl) <100 86.7±43.6 62.2±26.9 0.03
VLDL (mg/dl) <30 25.2±8.5 21.3±2.3 0.06
Microalbuminuria 
(µg/ml)

<30 165.8±150.3 133.2±142.6 0.4

FBS: Fasting blood sugar, PPBS: Postprandial blood sugar, HDL: High-density 
lipoprotein, LDL: Low-density lipoprotein, VLDL: Very low-density lipoprotein

Figure 2: Antral biopsy showing H. pylori ( Loeffler’s methylene blue, ×1000)
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and proliferative diabetic retinopathy [PDR]) as 
compared to patients without retinopathy, which was 
insignificant (P = 0.31). It was 86.9% in NPDR and 85.7% 
in PDR group. H. pylori positivity was insignificantly higher 
in diabetic nephropathy group (P = 0.29). Diabetic patients 
with DN had 85.7% H. pylori positivity while it was 74.5% 
in diabetic patients without DN.

H. pylori positivity was more among diabetic patients with 
macrovascular complication (Coronary artery disease [CAD] 
and Stroke) group which was insignificant (P = 0.31). 
Among diabetics, macrovascular complication group had 
90% H. pylori positivity while it was 75.5% in patients 
without macrovascular complication.

In the present study maximum patients were in the age 
group 51‑60 years (36.3%) and 41‑50 years (23.8%) while this 
fraction was 33.3% and 23.3%, respectively for the control 
population which was not found to be significant (P = 0.99) 
and showed approximately equal age‑wise distribution 
between cases and controls. Similarly, the mean ages in case 
and control groups were 55.6 ± 10.7 and 54.7 ± 11.1 years, 
respectively which was insignificant (P = 0.59). The gender 
distribution in the cases were male 65% and female 35% 
with M: F ratio 1.9 and in controls males 63.3% and female 
36.7% with M: F ratio 1.7, which was also found to be 
insignificant (P = 0.84). The socioeconomic status was also 
balanced between case and control group with insignificant 
differences (P = 0.99) [Table 3].

The difference in H. pylori seropositivity in relation to type 
of  therapy was statistically non‑significant (P = 0.6).

DiScuSSion

The present study found a higher prevalence of  H. pylori 
infection in diabetics as compared to non‑diabetics. H. pylori 
infection has been positively related to the prevalence of  
type 2 diabetes in most studies[4‑9], while some studies found 
no such association.[10‑12] In a recent prospective study done 

by Jeon et al., it was found that those who were seropositive 
for H. pylori at enrolment were 2.7 times more likely at any 
given time to develop type 2 diabetes than seronegative 
individuals (hazard ratio 2.69 [95% CI 1.10‑6.60]).[13] 
However, it is in contrast to a comparable prevalence of  
H. pylori infection in diabetics and non‑diabetics reported 
by other authors: 33% vs. 32%[10], 28.1% vs. 29.25%[14], 
37.3% vs. 35.2%[15], and 50.8% vs. 56.4%[16], respectively.

There are also significant limitations of  earlier studies. 
Foremost, pathogen infection was determined based on 
seropositivity to IgG antibodies. IgG antibodies reflect 
prior infection, but are not sensitive indicators of  current 
infection or the chronicity of  prior infections. Though 
their results were insignificant, it is possible that active 
pathogen infection, or chronic active infection, is associated 
with systemic inflammation and greater risk of  type 2 
diabetes. Notably, IgG antibodies were used to define 
infection in most studies, while some studies did not 
use IgG antibodies for assessing the relation between 
type 2 diabetes and H. pylori infection.[5,6,8] Regardless of  
the means by which pathogen infection was assessed, 
inferences from cross sectional data exploring the relation 
between pathogens and type 2 diabetes are tenuous, as the 
temporal direction of  the relationship is unclear. Cani et al., 
proposed that pathogen infection may lead to inflammation 
and type 2 diabetes.[17] An alternate theory by Butler et al., 
suggests that hyperglycaemia may impair host defences 
and predispose to infection.[18] Another hypothesis is that 
gastroduodenal conditions resulting from H. pylori infection 
could delay gastric emptying, which has been postulated 
to cause poor glucose control in insulin‑dependent 
children with longstanding diabetes. Possible predisposing 
conditions (e.g., gastroparesisdiabeticorum) and many other 
factors related to H. pylori colonization of  gastric mucosa 
in type 2 diabetes remain unknown.[15]

Among the three different methods namely biopsy of  the 
mucosa, the rapid urease test and the presence of  serum 
H pylori antibodies, different studies have used either 
one or any two of  these methods for studying H. pylori 
infection. However, in the present study, H pylori infection 
was investigated by all three methods, so the incidence of  
H pylori infection in type 2 diabetes patients in the present 
study may be more accurate.

In the present study, increased levels of  HbA1C were 
associated with H. pylori infection among type 2 diabetes 
group. As the glycemic control improved, the prevalence 
of  H. pylori decreased. Mean HbA1C among diabetics 
with H. pylori infection was significantly greater than 
H. pylori‑negative diabetics. It may be possible that a 
good glycemic control could hinder H. pylori colonization. 

Table 3: Socioeconomic status wise distribution of 
H. pylori infection among diabetic and non‑diabetic 
subjects
SES Diabetic Non‑diabetic

H. pylori 
positive (%)

Total H. pylori 
positive (%)

Total

Upper 2 (33.3) 6 1 (25) 4
Upper middle 11 (68.7) 16 4 (33.3) 12
Lower middle 22 (78.5) 28 12 (54.5) 22
Upper lower 14 (87.5) 16 10 (76.9) 13
Lower 13 (92.8) 14 8 (88.8) 9
Total 62 80 35 60

SES: Socioeconomic status
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H. pylori seropositivity, especially H. pylori cag A positivity, 
was positively associated (P < 0.01, NHANES III; P = 0.02, 
NHANES 1999‑2000) with HbA1C levels after excluding 
individuals with history of  type 2 diabetes and controlling 
for potential confounders.[19] In contrast tothese findings 
Gillum et al., found that H. pylori infection status was 
not significantly associated with HbA1C in men aged 
40‑70 years with or without history of  type 2 diabetes.[20] 
Candelli and co‑workers also found that H. pylori eradication 
in type 1 diabetes does not affect glycemic control in such 
patients as evidenced by HbA1C level and daily insulin 
requirement.[14]

Although the present study is a cross‑sectional study, 
reverse causation is not likely H. pylori is acquired almost 
exclusively in childhood[2], but there is no clear mechanism 
explaining how glucose intolerance which presents in 
later life would increase risk of  H. pylori colonization. 
The most plausible hypothesis is that H. pylori directly or 
indirectly increase levels of  HbA1C in adulthood. Infection 
with H. pylori was found to correlate with elevated levels 
of  CRP, IL‑6, and tumour necrosis factor‑α, which are 
markers of  inflammation implicated in insulin resistance 
and development of  type 2 diabetes.[2] The inflammation 
hypothesis, however, was not substantiated in present study, 
since we did not measure IL‑6 and CRP levels in H. pylori 
seropositive individuals or in those who had type 2 diabetes.

The present study provides evidences that H. pylori 
seropositivity was associated with atherogenic lipid profile 
among patients with type 2 diabetes. H. Pyloriin fection 
was associated with significant increase in triglyceride and 
LDL level and had insignificant effect on levels of  both 
high‑density lipoprotein (HDL) and total cholesterol. 
Sung and his co‑workers found that H. Pylori infection 
in healthy Korean adults was associated with atherogenic 
lipid profile (increase in total cholesterol, triglyceride, LDL 
cholesterol, and decrease in HDL cholesterol).[21] According 
to Kanbay et al., H. pylori infection affected lipid metabolism 
in a way that increased the risk of  atherosclerosis and has 
been regarded as an independent risk factor for coronary 
artery disease.[22] Dursen et al., found insignificant differences 
in lipid profile between H. pylori infected and non‑infected 
diabetics, thus affirming the metabolic neutrality of  H. pylori 
infection in terms of  serum lipids.[23] However, Moghimi 
et al., found that H. pylori eradication has been reported 
to modify some parameters of  lipids and homeostasis.[24]

Study done by Sung and co‑workers had many 
limitations (subjects included were healthy, young, 
self‑selected, and of  relatively high socioeconomic status).[21] 
While in the present study, patients were aged ≥18 years 
and of  relatively lower socioeconomic status. Association 

of  H. Pylori infection with atherogenic lipid profile may be 
due to lipopolysaccharides present in this gram‑negative 
bacteria which stimulate the production of  many cytokines 
including TNF‑ α, which inhibit lipoprotein lipase activity 
leading to mobilization of  lipids from the tissues and 
elevated serum triglycerides and lower HDL cholesterol 
levels.[21]

In the present study, an inverse relationship between the 
prevalence of H. pylori infection and socioeconomic class was 
observed. Prevalence was higher in lower socioeconomic 
status. These findings are in concordance with Begue 
et al., who had reported higher prevalence of  H. pylori 
infection among low socioeconomic class.[25] This could 
well reflect the standard of  living among such subjects 
including hygiene, overcrowding, and water supply. Various 
studies have reported that poor hygiene, overcrowding, and 
insalubrity increase the isolation rates of  H. pylori.

The present study found insignificant relations 
between H. Pylori seropositivity and microvascular 
complications (degree of  retinopathy and nephropathy as 
indicated by level of  micro albuminuria) or prevalence of  
macrovascular complications (CAD and Stroke).

Tasi and Huang found insignificant association between 
H. Pylori infection and angiographically documented 
CAD.[26] Bielanski performed an epidemiological study 
in which no clear correlation between H. pylori infection 
and CAD could be found.[27] Biagi et al. found no positive 
association between seroprevalence of  H. pylori infection 
and CAD.[28] On the other hand, Mbenza et al. found 
that H. pylori infection might be one of  the risk factors 
for atherosclerosis thorough inflammation (fibrinogen) 
and modulation of  glucose and lipid profiles, which may 
be prevented by low antibiotics.[7] Gillum et al. revealed 
no consistent associations of  H. pylori infection with 
diabetes prevalence but it was associated with CAD 
prevalence.[20] Hadidy et al. found H. pylori seropositivity 
had no relation to the degree of  diabetic retinopathy and 
also no significant difference in prevalence of  H. Pylori 
infection among diabetic patients with no evidence of  
macrovascular complications and those with macrovascular 
complications.[29]

The differences between previous studies and the present 
study may be due to predominant effects of  cardiovascular 
risk factors in diabetic patients then direct effects of  
H. pylori infection. Another explanation is the role of  
toxigenic strains of  H. pylori infection (Cag A and Vac A 
strains) which were proved to be highly related to CAD 
and atherosclerotic plaque instability.[30] However, these 
toxigenic strains were not examined in the present study.
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One of  major strength of  this study is its matched case 
control design which is controlled for multiple factors, 
including age, sex, socioeconomic status, and education 
by design and analysis, thereby minimizing bias due to 
confounding. Cases were recruited on basis of  diabetic 
status measured by objective laboratory values which 
avoided selection biases. There were few limitations too. 
The cross‑sectional design of  this study limits the ability 
to assess causality. Due to the constraints of  a time bound 
study and because of  the stringent selection criteria, the 
sample size was small and hence the results are subjected 
to Type II error and they cannot be generalized. Also only 
a small percentage of  the population was seronegative for 
H. pylori which limited the power of  the study and increased 
the width of  our confidence intervals.

Prevalence of  H. pylori infection was significantly higher 
in type 2 diabetes as compared to controls. Diabetics 
with poor glycemic control had significantly increased 
prevalence of  H. pylori infection as denoted by increased 
HbA1C level in H. pylori‑positive diabetic group. Also H 
pylori infection was more common among people from 
lower socioeconomic strata. S. triglyceride and LDL levels 
were significantly higher in H. pylori‑positive as compared 
to H. pylori‑negative diabetics. We also concluded that 
H. Pylori infection is not related to duration of  diabetes 
and type of  therapy for diabetes and has no direct relation 
to microvascular (diabetic retinopathy and nephropathy) 
or macrovascular (CAD and Stroke) complications among 
diabetic patients. Larger prospective studies investigating 
the impact of  H. pylori infection on type 2 diabetes and 
corresponding mediating factors are warranted. If  the 
relationship between the two is established preventive 
measures may be implemented for this treatable disorder 
especially in high risk communities.
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