
Indexed and abstracted in Science Citation Index Expanded and in Journal Citation Reports/Science Edition

Bratisl Med J 2016; 117 (9)

521 – 524

DOI: 10.4149/BLL_2016_103

CLINICAL STUDY

Prevalence of Helicobacter pylori infection and its association 
with lipid profi les
Sun Y1, Fu D2, Wang YK1, Liu M1, Liu XD1

Department of Nuclear Medicine, Huashan Hospital, Fudan University, Shanghai, China. 
xingdliu@yahoo.com

ABSTRACT
  OBJECTIVE: To evaluate the prevalence of Helicobacter pylori (H. pylori, HP) infection in subjects receiving 
routine physical examination and its associations with age, sex, body mass index (BMI) and lipid profi les. 
MATERIALS AND METHODS: Clinical information of 22,103 individuals who took routine physical examina-
tions, including that on age, gender, height, weight, triglyceride, total cholesterol, high-density lipoprotein (HDL) 
cholesterol, low-density lipoprotein (LDL) cholesterol and data of HP infection were collected and analyzed. 
RESULTS: H. pylori infection rate in 22,103 subjects taking routine physical examination was 44.5 %. M  ore 
men tended to be infected with H. pylori than women (45.9 % vs 42.8 %; p < 0.01). The highest positive rate 
group was in the age group of 30–39 years (46.8 %) and the lowest rate was in the age group younger than 30 
years (40.5 %). The obese had higher infection rate than the non-obese (p < 0.01). Mann–Whitney U test was 
used to explore the relationships between lipid profi les and H. pylori infection. There were signifi cant associa-
tions among HDL, triglyceride and HP infection (p < 0.01). However, signifi cant differences were not confi rmed 
between cholesterol, LDL and H. pylori infection.
CONCLUSION: H. pylori infection was common among subjects receiving physical examination in Shanghai 
and it was most signifi cantly associated with HDL and triglyceride, indicating that H. pylori might be a new car-
diovascular risk factor (Tab. 3, Ref. 23). Text in PDF www.elis.sk.
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Introduction 

H. pylori is regarded as a causative agent of digestive disor-
ders such as chronic gastritis, peptic ulcer, gastric malignancies, 
and particularly gastric cancer (GC) and ga  stric mucosa-associated 
lymphoid tissue (MALT) lymphoma (1). It is classifi ed as class 
I carcinogen by the International Agency for Research on Can-
cer. In the world, about one half or more people are infected with 
Helicobacter pylori (2). Moreover, most people infected with H. 
pylori are asymptomatic throughout their life (3–5). Although 
most subjects who received physical examination have no clini-
cal symptoms of digestive disorders, they may be infected with 
H. pylori. Therefore it is important to investigate whether physical 
examination enhances infection with H. pylori or not. 

Researchers reported that the prevalence of infection with H. 
pylori in obese subjects tends to be higher compared with the non-

obese (6, 7). But there were also some studies that showed no signif-
icant associations between BMI and H. pylori infection (8, 9). Thus 
the information regarding weight and height of patients was also col-
lected to evaluate whether BMI was associated with HP infection.

A number of studies have demonstrated that H. pylori infec-
tion was signifi cantly related to triglyceride, total cholesterol, LDL 
cholesterol and HDL cholesterol (9–11). But the results are not 
consistent between different studies. LDL cholesterol was signifi -
cantly elevated in the subjects with H. pylori infection compared 
to those without H. pylori infection. There were no associations 
among other lipid profi les and H. pylori infection (9). However, 
another study showed that an H. pylori-positive group had lower 
HDL cholesterol than the H. pylori-negative group. Signifi cant 
differences between the two groups were not found in other lipid 
profi les including triglyceride, total cholesterol and LDL cho-
lesterol (12). So, the association between HP infection and lipid 
profi les still remains c  ontroversial.

Therefore, the aim of our study was to investigate the preva-
lence of H. pylori infection in subjects receiving physical exami-
nation and to fi nd out whether there were signifi cant associations 
between BMI, lipid profi les and H. pylori infection.

Materials and methods

Subjects
Retrospective study was conducted using the data of subjects 

who took physical examinations at the health examination center 
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in Huashan Hospital Affi liated to Fudan University in Shanghai, 
China. We collected information on all individuals who were sus-
pected for H. pylori infection from July 2013 to December 2014. 
A total of 22,103 individuals were included in this study. People 
who received medication therapy such as PPI or antibiotics dur-
ing the past month were excluded. 

This study was approved by the ethic committee of Huashan 
Hospital Affi liated to Fudan University. 

Information of the subjects
The basic and laboratory information including sex, age, 

height, weight and values for triglyceride, total cholesterol, LDL 
cholesterol and HDL cholesterol were collected. Body mass in-
dex (BMI) was calculated as weight (kilograms) / height (meters) 
squared. According to BMI, three groups were formed: under-
weight (BMI < 18.5 kg/m2), normal (18.5 ≤ BMI < 25 kg/m2) and 
overweight (BMI ≥ 25 kg/m2). The age (14–99 years) was sepa-
rated into fi ve groups: < 30, 30–39, 40–49, 50–59 and ≥ 60 years.

Detection method
H. pylori infection status was tested by 13C urea breath test 

(13C-UBT). So far 13C-UBT with high specifi city and high sensitiv-
ity has been regarded as the most reliable non-invasive method of 
detecting H. pylori (Maity et al, 2014). The kit for 13C-urea breath 
test including 75 mg 13C-urea powder was provided by Isodiagnos-
tika Corporation (Canada). And the test machine was the AP2003 
Mass    Spectro  meter. The critical   value of the delta over baseline 
(DOB) of the 13CO2 / 

12CO2 ratio was 3.5. When the DOB was 
equal or higher than 3.5, it was considered positive. 

Statistical analysis
The data was presented as mean ± standard deviation or per-

centages. The Chi-square test was used to see the percentages of H. 
pylori infection according to subgroups of age, sex and BMI. The 
signifi cant differences in mean values for lipid profi les between H. 
pylori-positive and negative subjects were calculated by Mann–
Whitney U test. All statistical analyses were performed using the 
Statistical Package for Social Science (version 18.0). The required 
signifi cance level for the tests was chosen at the p value < 0.05.

Results

Characteristics of the subjects
As described in Table1, 22,103 subjects were included in this 

study. Of them 11,582 (52.4 %) subjects were male and 10,521 
(47.6 %) subjects were female. The mean values for age and BMI 
were 46.1 ± 12.8 years and 23.8 ± 3.4 kg/ m2 respectively  . The to-
tal values for triglyceride, total cholesterol, LDL cholesterol and 
HDL cholesterol were 1.65±1.39 mmol/L, 5.07 ± 0.98 mmol/L, 
1.33 ± 0.36 mmol/L and 2.97 ± 0.79 mmol/L.

Correlations between age, sex, BMI and H. pylori infection
Age was divided into fi ve subgroups and BMI was divided into 

three subgroups as showed in Table 2. The total prevalence of the 
H. pylori infection was 44.5 %. Signifi cant differences were iden-

tifi ed in respect of sex, age and BMI between H. pylori-positive 
group and H. pylori-negative group (p < 0.01). Male had higher 
prevalence of H. pylori than female (p < 0.01). Based on age 
groups, the highest prevalence was 46.8 % in the 30–39-year-old 
group and the lowest prevalence was 40.5 % in the group young-
er than 30 years. The incidence of H. pylori infection decreased 
with age older than 30 years. The obese (BMI ≥ 25 kg/m2) had a 
higher rate of    HP infection than the non-obese; showed in Table 
2 (p < 0.01).

Associations between lipid profi les and H. pylori infection 
Mann–Whitney U test was used to fi nd whether H. pylori in-

fection was relevant to lipid profi les (Tab. 3). The results showed 
that there were signifi cant associations between triglyceride, HDL 
cholesterol and H. pylori infection (p < 0.01). The positive group 
had higher levels of triglyceride and lower levels of HDL cho-
lesterol than the negative group. However, the mean values for 

Total
n=22,103

Male            
n=11,582

Female
n=10,521

Age (years) 46.1±12.8 46.8±12.8 45.4±12.7
BMI (kg/m2) 23.8±3.4 24.9±3.2 22.6±3.2
Triglyceride  (mmol/L) 1.65±1.39 2.00±1.64 1.27±0.91
Cholesterol (mmol/L) 5.07±0.98 5.08±0.96 5.06±1.00
HDL cholesterol (mmol/L) 1.33±0.36 1.19±0.26 1.48±0.38
LDL cholesterol (mmol/L) 2.98±1.71 3.04±0.78 2.90±0.80
BMI – body mass index; HDL cholesterol – high-density lipoprotein cholesterol; 
LDL cholesterol –low-density lipoprotein cholesterol. Values are mean±standard 
error of the mean

Tab. 1. Characteristics of the subjects.

H. pylori-positive 
rate (%)

H. pylori-negative 
rate (%)

p

Sex Male 45.9 54.1 <0.01Female 42.8 57.2

Age groups 
(years)

< 30 40.5 59.5

<0.01
30–39 46.8 53.2
40–49 45.3 54.7
50–59 44.8 55.2
≥ 60 41.6 58.4

BMI groups 
(kg/m2)

< 18.5 42.6 57.4
<0.0118.5–24.9 42.7 57.3

≥ 25 47.9 52.1
Total 44.5 55.5
BMI – body mass index; p values by Chi-square test.

Tab. 2. Prevalence of H. pylori infection in different sex, age and BMI 
groups.

H. pylori-
positive group 

H. pylori-
negative group 

p

Triglyceride (mmol/L) 1.70±1.43 1.61±1.32 < 0.01
Cholesterol (mmol/L) 5.08±0.97 5 .06±0.98 0.324
HDL cholesterol (mmol/L) 1.31±0.32 1.35±0.38 < 0.01
LDL cholesterol (mmol/L) 2.99±0.80 2.96±0.79 0.059
HDL cholesterol – high-density lipoprotein cholesterol; LDL cholesterol – low-den-
sity lipoprotein cholesterol. Values are mean ± standard error of the mean; p values 
by Mann–Whitney U test.

Tab. 3. Associations between mean values for lipid profi les and H. 
pylori infection.
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total cholestero  l and LDL cholesterol in the positive group were 
higher. Nevertheless, there were no signifi cant differences, when 
compared with those in the negative group.

Discussion

Our study showed that the prevalence of H. pylori infection 
was 44.5 % in subjects who took physical examinations at Huashan 
Hospital Affi liated to Fudan University in Shanghai. The positive 
rate of H. pylori infection was lower than in other cities in China. 
In Yangzhong, Beijing and Changsha, the prevalence was 63.41 %, 
46.8 %, and 47.2 %, respectively (3, 13, 14). Compared with other 
countries, the positive rate was also lower. In Korea, the prevalence 
of the asymptomatic healthy adults was 70.9 % (5). In Gondar and 
Northern Ireland, it was 65.7 % and 50.5 %, respectively (4, 15). 
The reason why the prevalence was lower in Shanghai may lie in 
the fact that Shanghai was regarded as a well-developed city, while 
China was considered to be a developing country. There were better 
conditions relating to hygiene, environmental sanitation and water 
safety, hence subjects had fewer opportunities to get infected with 
H. pylori. Although the prevalence in Shanghai was lower than in 
other cities, it was also common among subjects. H. pylori was 
regarded as Class I carcinogen and it was a pathogen of many dis-
eases such as chronic gastritis, peptic ulcer, gastric malignancies, 
etc. (1). People who were infected with H. pylori usually had not 
any symptoms in their whole life, so it was necessary to detect 
whether or not they have infection as early as possible. 

Our study found that the males had higher prevalence than fe-
males, which was also shown in previous studies (10, 12, 16). The 
difference between males and females might be due to different 
smoking habits, current exposures and physical contacts (15, 17). 
In our study, age was divided into fi ve groups. Among the fi ve age 
groups, the highest and lowest positive rates were 46.8 % in the 
age group of 30–39 years and 40.5 % in the age group younger 
than 30 years. Beyond 30–39 years, the positive rate decreased 
with increasing age. Previous studies showed that the prevalence 
of H. pylori was higher in the obese which was consistent with 
our results (6, 7, 18). The positive rate in the obese group was 47.9 
% which was obviously higher than in the non-obese group (p < 
0.01). This might be caused by the fact that in the obese, the innate 
and adaptive immunity can alter while the immunity deterioration 
is related to the grade of obesity. They have lower maturation of 
monocytes into macrophages and reduced polymorphonuclear 
bactericidal capacity (6). As a result, the obese get easier infected 
with H. pylori than the non-obese.

The associations between triglyceride, HDL cholesterol and H. 
pylori infection were clearly demonstrated in our study, which was 
showed also in another study (19). The mean value for triglyceride 
was signifi cantly higher in H. pylori-positive group than that in 
the negative group, while the level of HDL cholesterol was lower 
in H. pylori infection group. However, signifi cant associations be-
tween total cholesterol, LDL cholesterol and H. pylori infection 
were not confi rmed in our study. Although other studies showed 
there were signifi cant relationships between lipid profi les and H. 
pylori infection, the results were not consistent. Studies showed 

that H. pylori infection was related to LDL cholesterol but not to 
other three lipoproteins (8, 9). However, another study reported 
that the infected patients had higher triglyceride, total cholesterol, 
LDL cholesterol and lower HDL cholesterol (5). Although stud-
ies showed contradictory results, there was a general agreement 
in that H. pylori infection had an effect on the lipid profi les. Many 
studies had reported that triglyceride was independently associ-
ated with the risk of cardiovascular disease (20–22). Subjects 
with elevated level of plasma triglyceride have an increased car-
diovascular disease risk. HDL cholesterol was responsible for the 
removal of free cholesterol from blood vessels to the liver and it 
also possessed antioxidant and anti-infl ammatory properties (23). 
Decreased level of HDL was associated with an increase in the 
cardiovascular disease risk. Therefore, H. pylori may be a new 
cardiovascular disease risk factor through increasing the level of 
triglyceride and decreasing the level of the high-density lipopro-
tein cholesterol. But the mechanism by which H. pylori changed 
the levels of triglyceride and HDL is still not clear, and therefore 
needs further research.

In conclusion, this present study demonstrated that the infec-
tion of H. pylori was common among subjects receiving physical 
examination in Shanghai. Men and the obese were more likely to be 
infected with H. pylori than women and the non-obese. Individuals 
at the age of 30–39 years had the highest prevalence compared to 
other groups. There were signifi cant associations between triglyc-
eride, high-density lipoprotein cholesterol and H. pylori infection, 
indicating that H. pylori may be a new cardiovascular risk factor. 
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