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Original Article

ABSTRACT
BACKGROUND:
To evaluate the effects of Helicobacter pylori (HP) eradication on liver function tests 
(LFT) and fat content (LFC) in non-diabetic non-alcoholic steatohepatitis (NASH).

METHODS: 
This randomized clinical trial included dyspeptic HP infected non-diabetic NASH 
participants. The intervention arm received HP eradication treatment, while the control 
arm did not get any HP treatment. In the meantime, the standard management of NASH 
was performed in both trial arms. Mean alterations in LFT were the primary outcome 
and the secondary outcomes included the mean changes in LFC and serum metabolic 
profile. The trial follow-up period was 5 years. 

RESULTS:
40 participants (female: 20), with a mean age of 41.58 (± 12.31) years, were enrolled in 
the study. The HP eradication arm included 20 participants (female: 11) with a mean 
age of 40.25 (± 10.59) years, and the control arm consisted of 20 individuals (female: 9) 
with a mean age of 42.90 (± 13.97) years. The tests of within-subjects effects showed 
a significant decrease in mean serum alanine aminotransferase (ALT; P = 0.007), 
triglyceride (TG; P = 0.04), cholesterol (P = 0.004), and fasting blood sugar (FBS; 
P < 0.001), and an increase in high-density lipoprotein (HDL; P = 0.04) in both research 
groups during the study period. The tests of between-subjects effects demonstrated a 
more significant decrement of FBS in HP eradicated patients than the controls (P = 0.02). 
The reduction in waist circumference, aspartate aminotransferase (AST), ALT, alkaline 
phosphatase, triglyceride, cholesterol, low-density lipoprotein, insulin, and LFC were 
more prominent in the intervention group than the controls; however, these differences 
were not statistically significant.

CONCLUSION:
 Adding HP eradication treatment to standard NASH treatment showed more therapeutic 
effect thanthe standard NASH treatment protocol alone regarding the decrement of FBS 
in participants with dyspeptic non-diabetic NASH. Considering the non-statistically 
significant improvement in other metabolic indices and LFT in this trial, further studies 
are recommended.
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INTRODUCTION
Non-alcoholic steatohepatitis (NASH) has been the 
leading cause of chronic hepatitis, end-stage liver disease, 
and liver transplantation in recent years.1 The burden of 
disease is growing due to the pandemic of insulin resistance 
(IR) and metabolic syndrome (MS). Handling the disease 
complications (such as cardiovascular accidents and 
cirrhosis) enfaces a great cost for the health care system. 
A thoughtful approach is to identify and modulate the risk 
factors involved in the development of steatohepatitis 
from simple fatty change. The precise mechanisms for 
this evolution are not clear. However, environmental 
factors that increase in visceral fat and IR (including diet 
and bowel microbiome) and genetic backgrounds (that 
regulate the liver inflammatory responses) are proposed 
to play a role in the pathogenesis.2,3

Helicobacter pylori (HP) is a known pathogen in the 
gut microbiome. Theoretically, it can damage the gut 
epithelial barrier and facilitate the entrance of bacterial 
endotoxins and other hepatotoxic substances to the liver 
via the portal vein. To define its possible role in NASH 
establishment, we performed a literature review. A cross-
sectional study described the association between active 
HP infection and NASH in morbidly obese patients.4 In 
parallel with the result of the mentioned observation, a 
meta-analysis concluded the positive association between 
HP infection and the risk of NASH.5 On the other hand, 
our previous short-term trial in patients with dyspeptic 
NASH showed no correlation between HP eradication and 
liver function tests and metabolic indices.6 Meanwhile, a 
cross-sectional study from Guatemala found no overall 
relationship between HP seropositivity and NASH.7 
Therefore, we encountered controversial results regarding 
the relationship between HP and NASH. Heterogeneity in 
study groups, in view of HP infection phase, the amount 
of gastric acid output, and degree of IR, would explain the 
controversial results of published studies. We decided to 
evaluate the long-term effect of HP eradication on liver 
function, metabolic indices, and liver fat content (LFC) in 
a homogenous group of patients with NASH regarding HP 
infection and metabolic status.

MATERIALS AND METHODS
Study design 
The protocol of this parallel, open-label randomized 

clinical trial was registered in “ClinicalTrials.gov” 
platform (NCT01654549). The Ethics Committee of 
Tehran University of Medical Sciences reviewed and 
approved the protocol (registration number: IR.TUMS.
DDRI.REC.1397.004). All the participants filled out 
written informed consent at the entrance to the project.

Patient enrolment protocol: This project was performed 

in the outpatient gastroenterology clinic of a tertiary 

referral hospital from April 2012 to September 2017. All 

participants between 18 to 45 years with dyspepsia, positive 

HP serology (IgG), persistent serum aminotransferase 

levels elevation (more than 40 IU/L), and the evidence 

of fatty liver in abdominal ultrasound were included. The 

following subjects were excluded from the study: known 

cases of chronic hepatitis (alcoholic, viral, autoimmune, 

Wilson disease, and hemochromatosis), hepatotoxic 

medications, intravenous drug abuse, diabetes mellitus, 

congestive heart failure, chronic kidney disease, chronic 

obstructive pulmonary disease, cirrhosis, any known 

cancer except for skin cancer, upper gastrointestinal 

symptoms and alarm signs, peptic ulcer disease, and 

previous HP eradication. A biomedical statistician, 

who was unaware of the treatment protocol, generated 

a random allocation sequence using Microsoft Excel 

2007 (Microsoft Corporation, Redmond, WA, USA). He 

assigned the enrolled patients, either to the intervention or 

control arms, based on the mentioned computer-generated 

block randomization table using 1:1 allocation. 

Trial arms: This trial was composed of two “intervention” 

and “control” arms. The intervention group consisted 

of 20 HP positive dyspeptic NASH participants, who 

underwent successful HP eradication, confirmed by a urea 

breath test. The control group included 20 HP positive 

dyspeptic NASH participants without HP eradication. All 

participants in both trial arms were treated based on the 

standard NASH treatment guideline.8

HP eradication protocol: HP eradication in the 

intervention arm was performed by quadruple therapy 
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using omeprazole (20 mg twice daily), amoxicillin (1 gram 

twice daily), bismuth subcitrate (240 mg twice daily), and 

clarithromycin (500 mg twice daily) for two weeks.6 We 

asked the patients to take back the used packages and empty 

bottles of medications to evaluate their compliance while 

using the medications. A gastroenterologist followed the 

patients every week to check for possible side effects or 

complications during the eradication phase.

Outcome measures: The primary outcome measures 

were the changes of serum aspartate aminotransferase 

(AST), alanine aminotransferase (ALT), and alkaline 

phosphatase (ALP) levels, from baseline up to five years 

follow-up visits. Secondary outcome measures were the 

alterations of metabolic profiles and LFC during the trial 

period. The investigator registered the values of outcome 

measures every 3 months.

Study Measurements
Trans-abdominal ultrasound (Hitachi EUB 405 apparatus 
equipped with a convex 3.5 MHz probe) was used to 
diagnose fatty liver in this research. The radiologist 
compared the echogenicity of the right kidney (that is 
voiding of fat) with the right liver lobe in sagittal view. 
The criteria used for the diagnosis and staging of fatty liver 
were described in our previous published explorations.9,10 

All the laboratory measurements, including serum AST, 
ALT, ALP, fasting blood sugar (FBS), triglyceride (TG), 
cholesterol (CHOL), low-density lipoprotein (LDL), 
and high-density lipoprotein (HDL) were made based 
on the instructions provided by the kits’ manufacturers. 
These investigations were performed in the standard 
environment of the hospital medical laboratory. To clarify 
the measurement details [including waist circumference 
(WC) and body mass index (BMI)] and the standard 
reporting units, we refer the respect readers to visit our 
previous studies.6,9 The estimation of LFC was done by 
“liver fat score”. It seems to be a valid and reliable formula 
for the detection of liver fat amounts. This formula is 
constructed by the variables including serum AST, ALT, 
insulin values, and metabolic and diabetes mellitus status. 
Please refer to our past publications to find more details, 
in view of the applied formula.6,10

Sample size calculation
To calculate the sample size, the statistical power analysis 
method was used. Applying two-sided significant level 
(α) of 0.05 and the power of 90% (β = 0.1), a total sample 
size of 40 individuals was appropriate to identify 1% 
inter-group difference in ALT. 

Statistical analysis 
Quantitative variables were reported as mean ± standard 
deviation (SD). Kolmogorov-Smirnov test was used to 
assess the normal distribution of the continuous variables. 
A two-sample t-test was applied to compare the mean 
values of continuous variables (age, follow-up duration, 
and systolic blood pressure) between the trial arms. To 
evaluate the categorical variables (sex, ultrasound fatty 
liver grades, smoking status, hypertension, metabolic 
syndrome, and dyslipidemia) between the study groups, 
Chi-square test was used. “Mixed Repeated Measure 
ANOVA” model was used to compare the changes in 
the mean outcome variables in each trial arm during the 
study period (the tests of within-subjects effects). The 
mentioned model defined the differences in alterations in 
the mean outcome variables between the trial arms (the 
tests of between-subjects effects). The statistical analysis 
was performed using IBM SPSS Statistics v23 (IBM, 
Armonk, NY). The two-sided P values less than 0.05 
showed a significant probability of diversity between the 
dependent and independent variables. 

RESULTS
A total number of 166 participants suspected of having 
NASH were evaluated. The run-in period started in 
April 2012 and was completed in September 2012. The 
following participants (n = 126) were excluded: those 
who refused to participate in the study (n = 5), and those 
with alcoholic hepatitis (n = 15), viral hepatitis (n = 9), 
auto-immune hepatitis (n = 3), Wilson’s disease (n = 0), 
hemochromatosis (n = 0), hepatotoxic medications use 
(n = 6), congestive heart failure (n = 1), chronic kidney 
disease (n = 14), chronic obstructive pulmonary disease 
(n = 4), cirrhosis (n = 3), intravenous drug abuse (n = 16), 
diabetes mellitus (n = 17), any known cancer except for 
skin cancer (n = 1), family history of upper gastrointestinal 
cancers (n = 2), significant weight loss (n = 1), anemia 
(n = 3), gastrointestinal bleeding (n = 7), vomiting (n = 1), 
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peptic ulcer disease (n = 6), and previous HP eradication 
(n = 12). Finally, 40 participants, with a mean age of 
41.58 (± 12.31) years, were enrolled in the study (Figure 
1). The mean follow-up time in the trial was 61.25 
(± 1.19) months. The baseline characteristic of the studied 
population according to the trial arms is demonstrated in 
table 1. There were no statistically significant differences 
regarding age, sex, ultrasound grading of fatty liver, 
smoking status, dyslipidemia, metabolic syndrome, 
hypertension, and systolic blood pressure between trial 
arms at baseline. No side effects of the medications were 
found in the study. Pill counts in the follow-up visits 
contemplated reasonable compliance to therapy, with 
a mean consumption of 92% of expected tablets (range 
from 88 to 97), leading to an eradication rate of 100% in 
the intervention arm.

The laboratory measurements and LFC values according 
to trial arms during the project are provided in table 2. 
The tests of “within-subjects effects” showed a significant 
decrease in mean serum ALT (P = 0.007), TG (P = 0.04), 
cholesterol (P = 0.004), and FBS (P < 0.001) and an 
increase in HDL (P = 0.04) in both HP eradicated and the 
control arms from baseline to the end of the follow-up time 
(table 2). The mean changes of other variables, including 
the WC (P = 0.53), BMI (P = 0.54), AST (P = 0.17), ALP 
(P = 0.76), LDL (P = 0.15), insulin (P = 0.41), and LFC 
(P = 0.16] were not significant in trial arms during the 
study period (table 2). 

The tests of “between-subjects effects” demonstrated 
that the decrement of FBS was more prominent in 
HP eradicated participants than the controls (P = 0.02; 
Figure 1). The reduction in WC, AST, ALT, ALP, TG, 
cholesterol, LDL, insulin, and LFC were more prominent 
in the intervention group than the controls, although not 
statistically significant (all P > 0.05; Figure 1).

DISCUSSION
The main finding in this trial was an enhanced improvement 
of FBS and potential extra improvement in liver function 
tests, metabolic indices, and LFC in HP eradicated than 
the control arm during the 5 years of follow-up. 

The decrease in serum levels of AST, ALT, and ALP 
was higher in HP treatment group than the controls in 
this study, although not statistically significant, which 

could be attributed to relative small sample size, and 
therefore our study power. In fact, the improvement 
in LFT following HP eradication is in accordance with 
the recent meta-analysis that suggested the association 
between HP infection and fatty liver disease.11 The role of 
HP in the development of liver cell inflammation has been 
described.12 One possible mechanism is the HP induction 
of gut mucosal permeability and the resultant entrance of 
bacterial endotoxins and similar immunogenic agents to 
the liver.4 Meanwhile, an animal model proposed that the 
damage to the intestine mucosal barrier results in NASH.13 
On the other hand, some studies showed no association 
between HP and NASH.14,15 The discrepancy seen in the 
current pieces of evidence may stem from several reasons. 
First, serum aminotransferase levels fluctuate in the course 
of NASH, thus, measuring these markers at a single time 
point might not reliably predict the inflammatory status of 
the disease.16,17 Second, variations in the HP pathogenic 
genes, including Cag A. and Vac A. may play a role. In 
fact, these virulence genes are related to severe gastritis.18 
Additionally, Cag A. virulence factor has been reported 
to change the gut microbiota and permeability.19 Thus, the 
variation in the presence of HP virulence is proposed to 
affect the severity of NASH.14

The decrement of FBS was more significant in 
HP eradicated participants than the controls in this 
investigation. This outcome is in parallel with the 
previous studies, which showed glycemic improvement 
after HP eradication in participants with diabetes mellitus 
type 2.20,21 Our current trial revealed that the improvement 
in metabolic indices, including lipid profile, insulin, 
and LFC was more evident in HP eradicated than the 
control arm. This is in line with the observed positive 
relationship between HP and metabolic syndrome.22 Some 
studies concluded that HP eradication was associated 
with the significant normalization of lipid profile, IR, 
proinflammatory cytokines, and LFC.23-26 On the opposite 
side, reports exist that described HP eradication had no 
effects on the metabolic and inflammatory profiles in 
NASH.27,28 In regards to the relation between HP and 
NASH, the variations in race and genetic factors that are 
involved in regulating the lipid metabolism and hepatocyte 
inflammatory responses, dietary patterns, and the cultural 
variations of studied samples need to be considered.29
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Fig. 1: The laboratory measurements and liver fat content values in trial arms during the study period (tests of between-subjects effects).
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The current trial showed that WC and BMI reduction 
was more prominent in HP eradicated subjects than the 
controls. This observation is comparable to the finding of 
a recent meta-analysis, which described the association 
between HP and overweight/obesity.30 Contrary to this 

review, another review indicated a reverse relationship 
between HP infection and obesity.31 We believe the 
controversy between the above-mentioned studies might 
be in part due to the method used for HP detection, and 
limitations to match the studied samples, in view of the 

Fig.1: Continued.
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Table 1: The baseline characteristics of the studied population according to trial arms

Variables Intervention arm
(n = 20)

Control arm
(n = 20) P 

Age 40.25 ± 10.59 42.90 ± 13.97 0.61

Sex (n, %)

Male 9 (45.0) 11 (55.0) 0.75

Female 11 (55.0) 9 (45.0)

Follow-up duration (months) 61.30 ± 1.08 61.20 ± 1.32 0.80

Ultrasound grading of fatty liver (n, %)

grade 1 16 (80.0) 16 (80.0) 0.76

grade 2 1 (5.0) 2 (10.0)

grade 3 3 (15.0) 2 (10.0)

Smoking (n, %) 7 (35.0) 9 (45.0) 0.75

Dyslipidemia (n, %) 17 (85.0) 13 (65.0) 0.27

Metabolic syndrome (n, %) 13 (65.0) 12 (60.0) 1

Hypertension (n, %) 5 (25.0) 7 (35.0) 0.73

Systolic blood pressure

Baseline (mmHg) 144.3 ± 4.7 142.5 ± 4.4 0.73

At 6 months (mmHg) 131.5 ± 7.5 134.5 ± 9.9 0.29

At 5 years (mmHg) 125.5 ± 6.9 131.5 ± 5.9 0.005**
Values are presented as mean ± standard deviation unless specified as number (%).
** P < 0.01

variables that control the bodyweight, such as ethnicity, 
smoking, and socioeconomic status. A study proposed 
that ethnicity influences the effect of obesity in the 
development of NASH.32 In spite of the lower frequency of 
obesity in Asian populations, IR and NASH prevalences 
are considerable in Asia, suggesting that ethnic diversities 
in central obesity and visceral fat content could contribute 
to the variations in the findings of the mentioned study.

The result of our trial showed a significant decrease 
in serum ALT, TG, cholesterol, FBS, and an increase 
in HDL in both trial arms during the study period. This 
finding is in parallel with the previous systematic review 
results, showing the decrease in aminotransferases and 
serum metabolic profile in NASH by applying exercise 
without significant weight changes.33 These earlier studies 
suggested that exercise would balance the IR, decrease 
the entrance of fatty acids to the liver, increase fatty acid 
oxidation, and reduce liver cell damage. 

We believe that the major advantage of our research 
was the selection of a homogeneous group of participants 
with regard to IR status. Our previous trial on the effect 
of HP eradication in NASH included both diabetic and 
non-diabetic participants.6 The subgroup analysis in the 
mentioned study showed promising improvements in 
LFT and metabolic indices in pre-diabetic individuals. 
In order to include a homogeneous study sample, we 
excluded individuals with advanced IR status, and only 
non-diabetic individuals were enrolled in the current trial. 
The other strength of this study was the relative long-term 
follow-up duration, which allowed us to assess the effect 
of HP eradication on the improvement of metabolic and 
liver function indices over a longer period.

The lack of liver biopsy was a shortage in this trial. 
The other limitation was the lack of upper gastrointestinal 
endoscopy in the study samples to assess the severity 
of gastric inflammation. Although we excluded the 
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Table 2: The anthropometric and laboratory measurements and liver fat content in trial arms during the study period (tests of 
within-subjects effects)

Variables Timing Intervention group Control group Tests of within-subjects 
effects

P F

Body mass index
Baseline 31.75 ± 3.57 31.54 ± 4.71

0.54 0.376 months 31.52 ± 3.39 31.20 ± 4.67
5 years 28.76 ± 3.18 28.42 ± 4.50

Waist circumference
Baseline 100.85 ± 2.77 100.95 ± 2.96

0.53 0.396 months 100.80 ± 2.68 100.85 ± 2.79
5 years 99.45 ± 2.62 99.70 ± 2.77

Aspartate aminotransferase
Baseline 50.00 ± 14.55 51.85 ± 11.36

0.17 1.976 months 46.85 ± 13.79 46.75 ± 10.19
5 years 41.15 ± 10.30 44.82 ± 10.82

Alanine aminotransferase
Baseline 71.55 ± 27.05 74.70 ± 33.77

0.007* 5.356 months 65.45 ± 27.22 67.25 ± 26.96
5 years 36.15 ± 10.30 55.25 ± 20.07

Alkaline phosphatase
Baseline 179.45 ± 9.20 184.7 ± 9.20

0.76 0.906 months 174.55 ± 8.16 178.80 ± 8.16
5 years 168.000 ± 8.61 172.75 ± 8.61

Cholesterol
Baseline 185.75 ± 10.29 198.45 ± 10.29

0.004* 6.026 months 175.60 ± 10.17 190.65 ± 10.17
5 years 147.65 ± 10.23 173.85 ± 10.23

Triglyceride
Baseline 194.30 ± 17.75 163.10 ± 17.75

0.04* 3.306 months 168.40 ± 12.82 142.60 ± 12.82
5 years 115.95 ± 10.68 119.00 ± 10.68

Low-density lipoprotein
Baseline 104.45 ± 10.14 124.45 ± 10.14

0.15 2.136 months 99.65 ± 8.39 114.10 ± 8.39
5 years 85.00 ± 7.01 93.50 ± 7.01

High-density lipoprotein
Baseline 42.9 ± 6.71 40.75 ± 5.97

0.04* 1.806 months 44.79 ± 6.79 42.53 ± 8.71
5 years 46.60 ± 5.91 46.80 ± 6.87

Fasting blood glucose
Baseline 5.46 ± 0.1 5.59 ± 0.1

 < 0.001*** 25.886 months 5.43 ± 0.09 5.44 ± 0.09
5 years 4.45 ± 0.13 5.29 ± 0.13

Insulin
Baseline 20.4 ± 1.3 20.80 ± 1.30

0.41 0.696 months 19.80 ± 1.16 19.00 ± 1.16
5 years 15.90 ± 1.19 16.20 ± 1.19

Liver fat content
Baseline 5.68 ± 2.98 5.64 ± 3.56

0.16 2.056 months 5.46 ± 2.85 5.11 ± 3.05
5 years 4.46 ± 2.11 4.73 ± 2.91

Values are presented as mean ± standard deviation 
* P < 0.05, *** P < 0.001
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individuals with high risk for upper gastrointestinal 
malignancy, the selected participants in trial arms could 
be heterogeneous regarding the presence of peptic 
ulcer disease. Some pieces of evidence suggest that the 
production of more gastric acid in the early phase of 
HP infection is associated with duodenal ulcers and 
probable weight gain.34 The mentioned weight gain would 
predispose the individuals to IR. On the other hand, a 
decrease in gastric acid in atrophic gastritis in prolonged 
infection could cause gastric ulcer and concomitant 
anorexia and weight loss.35

While contemplating the role of HP in the progression 
of NASH, potential confounders, including those 
contributed to the severity of HP infection such as 
duration of HP infection, HP virulence factors, and 
endoscopic and histologic severity of gastritis, as well 
as individual characteristics such as ethnicity, sex, age, 
visceral adiposity, and presence of metabolic syndrome 
components should be addressed.36

CONCLUSION
This study suggests that HP eradication might have a 
positive effect on liver function tests, metabolic profiles, 
and LFC in dyspeptic non-diabetic NASH patients. 

ACKNOWLEDGMENTS
This project was financially supported by the research funds 
(grant number: 35928-9111215076) provided by Tehran 
University of Medical Sciences (TUMS). The authors would like 
to show their appreciation to the staff of Sina Hospital Research 
Development Center for their technical support in preparing 
the draft. Finally, we would like to express our gratitude to Dr 
Neda Moslemi from TUMS, for critical review and editing of 
the manuscript.

AUTHORS’ CONTRIBUTIONS
Jamali R. and Jamali A. proposed the idea and designed the 
research. Jamali R. and Tefagh G. diagnosed NAFLD and 
enrolled participants. Jamali R., Tefagh G., and Ahmadi A. 
collected the data. Ahmadi A. and Jamali A. performed the 
statistical analysis and interpreted the data. Karbalai S., Jamali R. 
and Jamali A. prepared the draft. All authors read and approved 
the final manuscript.

ETHICAL APPROVAL
There is nothing to be declared.

CONFLICT OF INTEREST
The authors declare no conflict of interest related
to this work.

REFERENCES
1. Younossi ZM, Marchesini G, Pinto-Cortez H, Petta 

S. Epidemiology of Nonalcoholic Fatty Liver Disease 
and Nonalcoholic Steatohepatitis: Implications for 
Liver Transplantation. Transplantation 2019;103:22-7. 
doi:10.1097/TP.0000000000002484.

2. Iravani F, Hosseini N, Mojarrad M. Role of MicroRNAs 
in Pathophysiology of Non-alcoholic Fatty Liver Disease 
and Non-alcoholic Steatohepatitis. Middle East J Dig Di 
2018;10:213-9. doi: 10.15171/mejdd.2018.113. 

3. Li F, Ye J, Shao C, Zhong B. Compositional alterations of 
gut microbiota in nonalcoholic fatty liver disease patients: 
a systematic review and Meta-analysis. Lipids Health Dis 
2021;20:22. doi: 10.1186/s12944-021-01440-w.

4. Doulberis M, Srivastava S, Polyzos SA, Kountouras J, 
Papaefthymiou A, Klukowska-Rötzler J, et al. Active 
Helicobacter pylori Infection is Independently Associated 
with Nonalcoholic Steatohepatitis in Morbidly Obese 
Patients. J Clin Med 2020;9:933. doi:10.3390/jcm9040933. 

5. Zhou BG, Yang HJ, Xu W, Wang K, Guo P, Ai YW. 
Association between Helicobacter pylori infection and 
non-alcoholic fatty liver disease: A systematic review 
and meta-analysis of observational studies. Helicobacter 
2019;24:e12576. doi: 10.1111/hel.12576. 

6. Jamali R, Mofid A, Vahedi H, Farzaneh R, Dowlatshahi 
S. The effect of helicobacter pylori eradication on liver 
fat content in subjects with non-alcoholic Fatty liver 
disease: a randomized open-label clinical trial. Hepat Mon 
2013;13:e14679. doi:10.5812/hepatmon.14679. 

7. Alvarez CS, Florio AA, Butt J, Rivera-Andrade A, Kroker-
Lobos MF, Waterboer T, et al. Associations between 
Helicobacter pylori with non-alcoholic fatty liver disease 
and other metabolic conditions in Guatemala. Helicobacter 
2020;25: e12756. doi: 10.1111/hel.12756.

8. Aller R, Fernández-Rodríguez C, Lo Iacono O, Bañares 
R, Abad J, Carrión JA, et al. Consensus document. 
Management of non-alcoholic fatty liver disease (NAFLD). 
Clinical practice guideline. Gastroenterol Hepatol 
2018;41:328-49. doi: 10.1016/j.gastrohep.2017.12.003.

9. Razavizade M, Jamali R, Arj A, Talari H. Serum parameters 
predict the severity of ultrasonographic findings in non-
alcoholic fatty liver disease. Hepatobiliary Pancreat Dis Int 
2012;11:513-20. doi: 10.1016/s1499-3872(12)60216-1.

10. Razavizade M, Jamali R, Arj A, Matini SM, Moraveji A, 
Taherkhani E. The effect of pioglitazone and metformin on 
liver function tests, insulin resistance, and liver fat content 
in non-alcoholic Fatty liver disease: a randomized double 



94 Helicobacter pylori and Non-alcoholic Steatohepatitis

Middle East J Dig Dis/ Vol. 14/ No. 1/ January 2022Middle East J Dig Dis/ Vol. 14/ No. 1/ January 2022

blinded clinical trial. Hepat Mon 2013; 13:e9270. doi: 
10.5812/hepatmon.9270.

11. Mantovani A, Turino T, Altomari A, Lonardo A, Zoppini 
G, Valenti L, et al. Association between Helicobacter pylori 
infection and risk of non-alcoholic fatty liver disease: 
An updated meta-analysis. Metabolism 2019; 96:56-65. 
doi:10.1016/j.metabol.2019.04.012. 

12. Taylor NS, Fox JG, Yan L. In-vitro hepatotoxic 
factor in Helicobacter hepaticus, H. pylori and other 
Helicobacter species. J Med Microbiol 1995;42:48-52. 
doi:10.1099/00222615-42-1-48.

13. Baffy G. Potential mechanisms linking gut microbiota 
and portal hypertension. Liver Int 2019;39:598-609. doi: 
10.1111/liv.13986.

14. Alvarez CS, Florio AA, Butt J, Rivera-Andrade A, Kroker-
Lobos MF, Waterboer T, et al. Associations between 
Helicobacter pylori with non-alcoholic fatty liver disease 
and other metabolic conditions in Guatemala. Helicobacter 
2020;25:e12756. doi: 10.1111/hel.12756.

15. Okushin K, Takahashi Y, Yamamichi N, Shimamoto T, 
Enooku K, Fujinaga H, et al. Helicobacter pylori infection 
is not associated with fatty liver disease including non-
alcoholic fatty liver disease: a large-scale cross-sectional 
study in Japan. BMC Gastroenterol 2015;15:25. doi: 
10.1186/s12876-015-0247-9.

16. Ipekci SH, Basaranoglu M, Sonsuz A. The fluctuation of 
serum levels of aminotransferase in patients with non-
alcoholic steatohepatitis. J Clin Gastroenterol 2003;36:371. 
doi: 10.1097/00004836-200304000-00021.

17. Ma X, Liu S, Zhang J, Dong M, Wang Y, Wang M, et al. 
Proportion of NAFLD patients with normal ALT value in 
overall NAFLD patients: a systematic review and meta-
analysis. BMC Gastroenterol 2020;20:10. doi: 10.1186/
s12876-020-1165-z. 

18. Kontizas E, Tastsoglou S, Karamitros T, Karayiannis Y, 
Kollia P, Hatzigeorgiou AG, et al. Impact of Helicobacter 
pylori Infection and Its Major Virulence Factor CagA on 
DNA Damage Repair. Microorganisms 2020;8:2007. 
doi:10.3390/microorganisms8122007.

19. Jones TA, Hernandez DZ, Wong ZC, Wandler AM, 
Guillemin K. The bacterial virulence factor CagA induces 
microbial dysbiosis that contributes to excessive epithelial 
cell proliferation in the Drosophila gut. PLoS Pathog 
2017;13:e1006631. doi:10.1371/journal.ppat.1006631.

20. Song X, Cai C, Jin Q, Chen X, Yu C. The efficacy of 
Helicobacter pylori eradication in diabetics and its effect on 
glycemic control: A systematic review and meta-analysis. 
Helicobacter 2021;26:e12781. doi: 10.1111/hel.12781. 

21. Cohen D, Muhsen K. Association between Helicobacter 
pylori colonization and glycated hemoglobin levels: is this 
another reason to eradicate H. pylori in adulthood? J Infect 

Dis 2012; 205:1183-5. doi:10.1093/infdis/jis110.
22. Lim SH, Kim N, Kwon JW, Kim SE, Baik GH, Lee JY, et al. 

Positive Association Between Helicobacter pylori Infection 
and Metabolic Syndrome in a Korean Population: A 
Multicenter Nationwide Study. Dig Dis Sci 2019;64:2219-
30. doi:10.1007/s10620-019-05544-3.

23. Abdel-Razik A, Mousa N, Shabana W, Refaey M, 
Elhelaly R, Elzehery R, et al. Helicobacter pylori and non-
alcoholic fatty liver disease: A new enigma? Helicobacter 
2018;23:e12537. doi: 10.1111/hel.12537.

24. Gen R, Demir M, Ataseven H. Effect of Helicobacter pylori 
eradication on insulin resistance, serum lipids and low-
grade inflammation. South Med J 2010;103:190-6. doi: 
10.1097/SMJ.0b013e3181cf373f. 

25. Kanbay M, Gür G, Yücel M, Yilmaz U, Boyacioğlu S. Does 
eradication of Helicobacter pylori infection help normalize 
serum lipid and CRP levels? Dig Dis Sci 2005;50:1228-31. 
doi: 10.1007/s10620-005-2764-9. 

26. Iwai N, Okuda T, Oka K, Hara T, Inada Y, Tsuji T, et al. 
Helicobacter pylori eradication increases the serum high 
density lipoprotein cholesterol level in the infected patients 
with chronic gastritis: A single-center observational study. 
PLoS One 2019;14:e0221349. doi: 10.1371/journal.
pone.0221349.

27. Park SH, Jeon WK, Kim SH, Kim HJ, Park DI, Cho YK, 
et al. Helicobacter pylori eradication has no effect on 
metabolic and inflammatory parameters. J Natl Med Assoc 
2005; 97:508-13.

28. Upala S, Sanguankeo A, Saleem SA, Jaruvongvanich 
V. Effects of Helicobacter pylori eradication on insulin 
resistance and metabolic parameters: a systematic 
review and meta-analysis. Eur J Gastroenterol Hepatol 
2017;29:153-9. doi: 10.1097/MEG.0000000000000774.

29. Okushin K, Tsutsumi T, Ikeuchi K, Kado A, Enooku K, 
Fujinaga H, et al. Helicobacter pylori infection and liver 
diseases: Epidemiology and insights into pathogenesis. 
World J Gastroenterol 2018;24:3617-25. doi:10.3748/wjg.
v24.i32.3617. 

30. Chen J, Ma J, Liu X, Duan S, Liang N, Yao S. The association 
between Helicobacter pylori infection with overweight/
obesity: A protocol for a systematic review and meta-
analysis of observational studies. Medicine (Baltimore) 
2020;99:e18703. doi: 10.1097/MD.0000000000018703.

31. Lender N, Talley NJ, Enck P, Haag S, Zipfel S, Morrison 
M, et al. Review article: Associations between Helicobacter 
pylori and obesity--an ecological study. Aliment Pharmacol 
Ther 2014;40:24-31. doi:10.1111/apt.12790. 

32. Choudhary NS, Duseja A. Genetic and epigenetic disease 
modifiers: non-alcoholic fatty liver disease (NAFLD) 
and alcoholic liver disease (ALD). Transl Gastroenterol 
Hepatol 2021;6:2. doi: 10.21037/tgh.2019.09.06.



Middle East J Dig Dis/ Vol. 14/ No. 1/ January 2022

95Jamali et al

Middle East J Dig Dis/ Vol. 14/ No. 1/ January 2022

33. Van der Windt DJ, Sud V, Zhang H, Tsung A, Huang H. 
The Effects of Physical Exercise on Fatty Liver Disease. 
Gene Expr 2018;18:89-101. doi:10.3727/10522161
7X15124844266408. 

34. Robinson K, Atherton JC. The Spectrum of Helicobacter-
Mediated Diseases. Annu Rev Pathol 2021;16:123-144. 
doi:10.1146/annurev-pathol-032520-024949. 

35. Chen TH, Cheng HT, Yeh CT. Epidemiology changes 

in peptic ulcer diseases 18 years apart explored from 
the genetic aspects of Helicobacter pylori. Transl Res 
2020:S1931-5244:30301-7. doi:10.1016/j.trsl.2020.12.006.

36. Daryani NE, Daryani NE, Alavian SM, Zare A, 
Fereshtehnejad SM, Keramati MR, et al. Non-alcoholic 
steatohepatitis and influence of age and gender on 
histopathologic findings. World J Gastroenterol 
2010;16:4169-75. doi:10.3748/wjg.v16.i33.4169. 

View publication stats

https://www.researchgate.net/publication/362521393

