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Abstract
Background and objective: The correlation between the eradication of Helicobacter pylori (HP) and non-alcoholic
fatty liver disease (NAFLD) is a controversial one. The aim of this study is to investigate the effect of Helicobacter pylori
treatment on liver function tests and lipid profiles and to compare its effects with exercise therapy and diet alone.
Method: This was a double-blind randomized clinical trial conducted at Qazvin University of Medical Sciences. One
hundred patients with NAFLD having a positive test for urea breath testing were randomly assigned into one of the
intervention and comparison groups. The diet and physical activity program were given to two groups of patients for
8 weeks, three sessions per week. In addition to the above therapy, the patients in the intervention group also received
HP treatment for 2weeks. The data corresponding to anthropometric and clinical features before and after the
intervention were collected in both groups and compared using appropriate statistical methods.
Results: After the treatment interventions, the variables of weight, BMI, blood glucose, triglyceride, AST, ALT, total
cholesterol, and LDL-C were significantly decreased in both groups (p < .05). In the between-group comparisons, only
ALT was significantly lower in the intervention group (HP) (p < .05).
Conclusion: Findings of this study showed that the eradication of Helicobacter pylori could significantly improve the
ALT index, but it had no additional effect on changes in metabolic indicators.
Trial registration: Registration number: IRCT2015042020951N2
Name of trial registry: The study of treatment of Helicobacter pylori in improvement of non-alcoholic fatty liver disease
The date of registration: 2015-05-12
Where the full trial protocol can be accessed: https://fa.irct.ir/trial/18489
Keywords: Non-alcoholic fatty liver disease, Helicobacter pylori, Alanine transaminase, Aspartate aminotransferases

Background
Non-alcoholic fatty liver disease (NAFLD) is a type of liver
injury caused by metabolic stress and hereditary sensitivity.
Generally, this disease is considered to be the liver manifestation of the metabolic syndrome [1, 2]. NAFLD includes
non-alcoholic fatty liver (NAFL), non-alcoholic steatohepatitis (NASH), and non-alcoholic steatohepatitis associated
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with hepatic cirrhosis and hepatocellular carcinoma. The
incidence of NAFLD complications is rapidly increasing in
the world [2, 3]; therefore, the economic and clinical burden of this disease is significant. Recently, except for the
known risk factors such as obesity, type 2 diabetes, hypertension, and dyslipidemia, the role of the pathogenesis of
Helicobacter pylori (HP) is also discussed in the disease and
may be associated with NAFLD [4, 5].
HP is a Gram-negative bacterium that is selectively placed
in the gastric mucosa. This bacterium is the cause of most
cases of gastric ulcers and leads to development of some
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gastro-intestinal cancers. However, this microbe does not
cause cancer in all people [6, 7]; nearly 15% of patients with
long-term infections might have one or more complications.
According to estimates, about 25–50% of people in the developed countries and 70–90% of people in the developing
countries are infected with this bacterium. The higher the
age, the greater the chance of infection would be [7–9].
Recently, the HP infection has been implicated in nondigestive diseases, cardiovascular diseases, type 2 diabetes,
and iron deficiency anemia [6, 10, 11]. In previous theories,
Taylor et al. pointed out these cases and said that the HP
species can cause damage to liver cells with the production
of liver toxins [12]. Recently, HP infection has been reported as one of the risk factors for the development of
non-alcoholic fatty liver disease [13]. However, recent findings have been focused on the correlation between HP infection and NAFLD, and their results are contradictory. On
the one hand, Polyzos et al. showed that the eradication of
HP infection might provide specific therapeutic approaches
to NAFLD treatment. On the other hand, Jamali et al. presented contradictory results [14].
This study aimed to evaluate the effect of HP eradication
on the liver function tests and lipid profiles and to compare
its effects with diet and exercise therapy. Given the relatively high prevalence of HP infection in Iranian patients
[15] and high prevalence of fatty liver [16], it could be significantly important to establish a correlation between the
two abovementioned factors and eradicate it in the fatty
liver treatment in Iran.

Method
The present research was a clinical trial with the preand post-test design, which was carried out at Velayat
Hospital, Qazvin University of Medical Sciences. The
statistical population of this research was the patients
who were investigated for evaluating high levels of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) (above 40 units per liter). From among the
patients visiting Velayat Hospital, Qazvin Province, 105
NAFLD patients who had a positive urea breath test
were selected randomly. Then, the participants were divided into two groups of intervention and comparison
with a one-to-one ratio using a computer block method.
This study was approved by the Ethics Committee of
Qazvin University of Medical Sciences, and the participation of individuals was subject to a written consent.
The inclusion criteria were the age of above 12 years
old, positive results for HP antibodies (in serological
tests), and evidence of fatty liver in ultrasonography. It
should be noted that the use of any therapeutic strategy
for HP and any factors affecting aminotransferase were
classified as the exclusion criteria.
The patients in both groups received lifestyle changes
as the standard treatment. The lifestyle changes in both
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groups included moderate to intense exercises such as
walking, running, swimming, and cycling for 45–60 min
at least 3 days per week in all the patients for 8 weeks.
Furthermore, the participants were asked to follow a certain diet. The diet included the reduced starchy, glucose,
and oil. A nutritionist who was unaware of the study
protocol implemented the treatment and examined the
daily calorie intake of people during the study period. In
addition to the above treatment, the intervention group
underwent a standard treatment of clarithromycin, amoxicillin, and omeprazole for 2 weeks in order to eradicate
the HP infection.
All the patients underwent anthropometric tests including height, weight, and body mass index (weight per
kg divided by height per m2). Weight and height were
measured in straight and upright postures while wearing
light underwear and no shoes. The waist circumference
of the participants was measured in cm in the intermediate region of the lower margin of the ribs and anterior
superior iliac crest. A radiologist who was unaware of
the clinical data of the patients and data allocation performed the liver ultrasound. The fatty liver was diagnosed
by echo with a 3.5-MHz probe. All the patients were examined by the physician, and the necessary tests (routine
fasting blood biochemistry) such as fasting blood glucose,
high-density lipoprotein (HDL) cholesterol, and lowdensity lipoprotein (LDL) cholesterol were carried out.
The blood pressure was measured periodically using a 2mmHg graded sphygmomanometer after 5 min of resting.
The blood samples were taken after 12 h of fasting, and
then, the blood tests were run. Fasting blood glucose was
measured by glucose oxidase method [17, 18], lipid profiles (total triglyceride and cholesterol), and HDL using
immunocolorimetric assay and LDL by Friedewald formula [19]. In order to measure ALT and AST, the enzymatic methods were used [20]. The laboratory researchers
were unaware of the intervention or allocation of the comparison group. All of the indicators were compared in the
base and post-intervention modes (1 month later).

Statistical analysis

In this research, the descriptive statistics was used to
show the central and dispersion indicators, and
Kolmogorov-Smirnov test was employed for evaluating the normality of the data distribution. A paired
t-test was used to assess the within-group difference
in the anthropometric and biochemical variables.
Additionally, to investigate the effect of the intervention on biochemical and demographic variables, the
independent t-test was used for difference in the
scores. All the statistical analyses were performed
using SPSS V.23, and a p value of < 0.05 was considered significant.
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Results
From 105 patients, 100 patients with the mean age of
37.63 ± 10.33 years old were included. Five patients were
excluded due to unwillingness to continue the study.
Table 1 shows the baseline characteristics of the participants in both groups. There was no significant difference
between the two groups in terms of age, sex, and fatty
liver level.
Table 2 shows anthropometric measurements between
the treatment groups. Regarding the within-group analysis,
both treatment groups were significantly improved in terms
of variables such as weight, BMI, and waist circumference
(p < .05). Between-group analysis regarding the variables of
weight, BMI, and waist circumference showed no significant difference between the two groups (p > .05).
Table 3 shows the comparison of laboratory parameters between the treatment groups. The within-group
analysis showed a significant reduction in the intervention and comparison groups regarding the variables of blood glucose, total cholesterol, triglyceride,
HDL, LDL, AST, and ALT (p < 0.05). In the intervention group, the between-group statistical analysis on
the ALT variable showed a significant reduction
(p < .05). No significant relationship was observed between the two groups in terms of other variables. In
this study, no adverse side-effects occurred following
the HP treatment. Moreover, there was no need to
reduce or stop the treatment dose.
Discussion
This study was designed to answer the uncertainties
regarding the effectiveness of HP treatment in nonalcoholic fatty liver patients. The results showed that
the ALT indicator was reduced more in the intervention group (HP treatment) than the comparison
group. This indicator is highly important in the liver
injury, so it can be argued that the eradication of
HP has a significant effect on the improvement of
patient’s fatty liver. These results were consistent
with Polyzos et al.’s findings. In a research, they
Table 1 Baseline characteristics of participants in two treatment
groups
p value

Variable

Intervention group

Comparison group

Age (year)

36.88 ± 11.50

38.38 ± 9.06

0.47

Male

23 (46%)

21 (42%)

0.68

Female

27 (54%)

29 (58%)

Grade 1

25 (50%)

29 (58%)

Grade 2

20 (40%)

17 (34%)

Grade 3

4 (8%)

5 (10%)

Sex

Fatty liver level
0.72

showed that treatment of HP infection was effective
in the improvement of fatty liver [21]. In contrast to
the present study, Jamali et al. in Tehran [14] and
Okushin et al. in Japan showed that the eradication
of HP had no positive effect on the fatty liver of the
patients [22]. Probably, one of the most important
factors involved in different results is the eradication
method of HP, duration of dietary intervention, nature of exercise, intensity and volume of aerobic exercise, and individual differences. In the present
study, contrary to Jamali et al. [14], the diet therapy
was considered for 8 weeks. Afterwards, in the intervention group, the eradication of HP was performed
for 2 weeks. This strategy could have led to different
results. Studies on this topic have shown that significant changes in serum aminotransferase level of the
patients with NASH followed by diet therapy require
interventions for more than 8 weeks [23]; this could
be a reasonable justification for differences between
studies.
Results of the present study demonstrated a significant decrease in body weight index, waist circumference, and BMI in two groups, while no significant
difference was found between two groups of intervention and comparison with regard to these indicators. One of the reasons for the improvement of
these indicators in both groups could be the calorie
intake restriction or aerobic exercises. Studies on
this field have shown that the most prevalent treatment for obesity and fatty liver is daily calorie restriction. Since weight loss through daily calorie
restriction is often limited and reversible, in addition
to calorie intervention, exercise was also given to
two therapy groups. Slancy et al. said that aerobic
exercises can lead to reduced abdominal and visceral
fat [24], so it is thought that simultaneous exercise
and diet can be effective in weight loss in both
groups.
In the present study, a significant decrease was seen in
the variables of triglyceride, total cholesterol, LDL, and
HDL in both groups, while no significant difference was
observed between the two groups. These findings were
consistent with the study by Park et al., who showed exercise could lead to a significant change in all lipid indicators [25].
Since no significant difference was seen between
the intervention and comparison groups, it can be
argued that exercise leads to significant changes in
lipid indicators in both groups.
A significant improvement was found in the blood
glucose index in both groups, whereas the difference
between the two groups was not considerable. Sigal
et al. also showed that exercise programs can considerably reduce blood glucose [26].
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Table 2 Comparison of anthropometric measurements between treatment groups during the study
Variable

Pre-test

Post-test

86.44 ± 10.78

82.52 ± 11.51

p value

Within-group p value

Weight (kg)
Intervention group

p < .001

0.24

Comparison group

83.04 ± 9.65

79.66 ± 10.17

p < .001

p value

0.1

0.19

……………

27.46 ± 4.79

26.40 ± 4.04

2

BMI (kg/m )
Intervention group

p = .012

0.52

Comparison group

26.32 ± 3.51

25.58 ± 2.82

p = .013

p value

0.17

0.243

……………

102.50 ± 6.27

100.2 ± 5.67

Waist circumference (cm)
Intervention group

p < .001

0.96

Comparison group

100.32 ± 8.22

98.04 ± 9.40

p < .001

p value

0.14

0.17

……………

One of the limitations of this study was that liver biopsy was not applied to determine histological response. In this study, the diagnosis of non-alcoholic
fatty liver was based on ultrasonography, while the
liver biopsy is the standard golden method for the
diagnosis of non-fatty liver.

Conclusions
Findings of this study showed that the eradication of
HP could considerably improve the ALT index. In the
case of changes in the metabolic indicators, the HP
had no additional effect. Since the lifestyle modification was applied in two groups, achieving an ideal

Table 3 Comparison of laboratory parameters between treatment groups during the study
Variable

Group

Pre-test

Post-test

Blood glucose (mg/dl)

Intervention group

112.56 ± 8.31

109.54 ± 8.69

Total cholesterol (mg/dl)

Triglyceride (mg/dl)

HDL (mg/dl)

LDL (mg/dl)

AST (mg/dl)

ALT (mg/dl)

Comparison group

112.9 ± 8.65

107.70 ± 10.81

Between-group p value

0.84

0.35

Intervention group

209.48 ± 14.42

180.68 ± 14.51

Comparison group

206.28 ± 6.61

180.12 ± 7.50

Between-group p value

0.157

0.809

Intervention group

148.22 ± 18.52

110.06 ± 19.35

Comparison group

145.98 ± 19.88

106 ± 13.96

Between-group p value

0.56

0.23

Intervention group

46.46 ± 4.01

48.98 ± 4.32

Comparison group

46.50 ± 6.90

49.58 ± 6.63

Between-group p value

0.97

0.59

Intervention group

133.94 ± 4.85

111.42 ± 6.37

Comparison group

132.52 ± 3.44

111.26 ± 10.67

Between-group p value

0.09

0.92

Intervention group

44.14 ± 16.67

37.72 ± 8.45

Comparison group

43.52 ± 11.52

41.06 ± 8.42

Between-group p value

0.83

0.051

Intervention group

64.02 ± 22.26

48.12 ± 11.52

Comparison group

59.60 ± 19.07

53.52 ± 14.02

Between-group p value

0.28

0.038

LDL low-density lipoprotein, HDL high-density lipoproteins, ALT alanine aminotransferase, AST aspartate aminotransferase

p value
0.23

Within-group p value
p = .005
p = .001

0.71

p < .001
p < .001

0.73

p < .001
p < .001

0.48

p < .001
p < .001

0.1

p < .001
p < .001

0.06

p = .026
p = .036

0.012

p < .001
p < .001
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body weight could result in the sustained biochemical
improvement. Given the limitations expressed in the
diagnosis of the disease, for future studies, it is recommended to use biopsy and magnetic resonance elastography (MRE) to diagnose and MRE to follow up.
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