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Abstract

Background: Helicobacter pylori (HP) infection is considered a risk factor of GIT diseases, e.g., gastric and duodenal
ulcers and gastric carcinomas. It is transmitted through feco/oral route and can be diagnosed by many methods,
e.g., stool antigen test (SAT). Metabolic syndrome (MET S) is considered a circle of metabolic derangements that
can cause some complications as ischemic changes and heart diseases. Metabolic syndrome may also cause
nonalcoholic fatty liver disease (NAFLD) resulting in liver fibrosis, cirrhosis, and HCC.

Results: The study included 300 subjects recruited from Obesity Clinic and Diabetes & Endocrinology Unit,
Specialized Medical Hospital, Mansoura University. Two hundred of metabolic syndrome patients were subdivided
into two groups according to the presence or absence of NAFLD, in addition to 100 subjects not having metabolic
syndrome and served as control group. We found that HP infection is more frequent in MET S with NAFLD patients
(73%) than in MET S without NAFLD (47%) with (P value < 0.001) emphasizing that HP infection increases the risk of

NAFLD development in patients with MET S.

especially in patients with hyperglycemia.

hyperglycemia, dyslipidemia, and upper body obesity.

NAFLD, and protect against marked fibrosis progression.

The study proved that HP infection is associated with increased degree of fibrosis significantly (P value < 0.001)
with progression to marked fibrosis which may complicate with NASH with over all predictive value of 75%

Conclusions: Our findings show that a circle of metabolic abnormalities seems to be attributed to HP infection in
MET S patients increasing the risk of fatty liver and progression to marked fibrosis especially with coexistent

Diagnosis and early eradication of HP infection will help in decreasing metabolic disturbances and possibility of

Keywords: Helicobacter pylori, Metabolic syndrome, Nonalcoholic fatty liver disease

Background

Helicobacter pylori (HP) infection was discovered in
1984 and considered as a possible risk factor for GIT
diseases, e.g., gastric and duodenal ulcers and gastric
malignancies. It is conveyed through feco/oral route [1].
Diagnosis of HP can be confirmed invasively through
endoscope by gastric biopsies or non-invasively through
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stool antigen test (SAT) which is considered the most
specific noninvasive method. Moreover, it is considered
as a group I human carcinogen predisposing for gastric
adenocarcinoma, as well as a risk factor for gastric
mucosa-associated lymphomas [2]. HP infection not only
affects proximal GIT (stomach and proximal duode-
num), but there has also been growing evidence of its
clinical consequences outside it in the distal luminal
tract. Furthermore, extra intestinal derangements were
detected [3].
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Nonalcoholic fatty liver disease (NAFLD) is defined as
the presence of hepatic steatosis, either on imaging or bi-
opsy, in the absence of a cause of secondary fat accumula-
tion, such as significant alcohol consumption [4]. It is
subdivided into two entities: simple nonalcoholic fatty
liver (NAFL) or nonalcoholic steatohepatitis (NASH).
Patients with NAFLD are generally asymptomatic, al-
though they sometimes have organomegaly by abdominal
examination or reveal mild elevation in liver enzymes on
laboratory investigations; thus, NAFLD is often found ac-
cidentally, and it is considered as the hepatic insult of
metabolic syndrome. Only through biopsy, simple steato-
sis can be differentiated from NASH [5]. Patients with
NAFLD might progress from simple steatosis to steatohe-
patitis, then to fibrosis and cirrhosis [6].

Treatment of metabolic syndrome and NAFLD includes,
as its mainstay, weight loss for those patients who are
overweight. Meanwhile, decreasing liver enzymes’ level
and histological improvement can be reached by weight
loss as well as increased physical activity [7].

The evidence for an association between HP infection
and development of NAFLD has initially centered on the
discovery of the presence of anti-HP immunoglobulin G
(IgQ) in patients with NAFLD. An initial study evaluating
the presence of anti-HP IgG in 75 patients with suspected
liver disease found that, anti-HP IgG was detected in the
liver in one patient with NASH by PCR [8].

Subsequent studies, using PCR amplification for HP
16 stRNA genes in 46 patients with chronic liver disease,
were able to identify HP 16 srRNA positivity in 45.4%
(5/11) patients with NAFLD [9]. In fact, the authors
demonstrated that HP infection (history of HP eradica-
tion and/or HP IgG seropositivity) could independently
predict NAFLD in logistic regression analysis [10].

Metabolic syndrome refers to group of metabolic condi-
tions that can lead to many complications as heart disease.
The main features of metabolic syndrome are insulin re-
sistance, high blood pressure, abnormal cholesterol levels,
and increased risk for clotting. Previous researches
showed that metabolic syndrome increases the risk of type
IT diabetes from 9 to 30 times, and the risk of heart dis-
eases up to 4 times, than that of the normal population.
Other health risks caused by metabolic syndrome include
nonalcoholic fatty liver disease (NAFLD), resulting in in-
flammation and the potential for liver cirrhosis [11].

There are conflicting data regarding the association
between HP infection and metabolic syndrome [12].
Also, there is limited number of studies focusing on the
interaction between HP infection and NAFLD in pa-
tients with MET S.

Aim of the work
Given the high prevalence of HP infection in Egypt
which is reaching up to 80% [13] and the relatively high
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prevalence of fatty liver [14], it could be significantly im-
portant to discover and establish the possible correlation
between the two abovementioned factors especially in
the presence of other metabolic disturbances of meta-
bolic syndrome in the Egyptian patients.

Methods
Study design
It is a case control study.

Study subjects

The study included 300 subjects (18-65 years old) re-
cruited from the Obesity Clinic and Diabetes & Endo-
crinology Unit, Specialized Medical Hospital, Mansoura
University.

Metabolic syndrome patients were selected according
to the criteria of Alberti et al. [4] and subdivided into 2
groups according to the presence or absence of NAFLD,
in addition to 100 subjects not having metabolic syn-
drome and served as control group.

e Control group: group 1, 100 age-matched healthy
individuals.

e Metabolic syndrome (MET S) with NAFLD: group
2, 100 patients of MET S according to the criteria of
Alberti et al. [4] with hepatic steatosis diagnosed by
ultrasound.

e Metabolic syndrome (MET S) without NAFLD:
group 3, 100 patients of MET S without NAFLD.

Inclusion criteria

1. Adult patients with age range 18—65.
2. Patients with metabolic syndrome: 3 or more of the
following criteria [4].
e A waist circumference over 94 cm in men and
over 80 cm in women
e Serum triglycerides 150 mg/dl or above, or
taking medication for elevated triglycerides.
e HDL cholesterol 40 mg/dl or lower in men and
50 mg/dl or lower in women.
e Blood pressure of 130/85 mmHg or above or
taking medication for high blood pressure.
e Fasting blood glucose of 100 mg/dl or above or
taking antidiabetic medications.

Exclusion criteria

1. Decompensated congestive heart failure, advanced
renal or hepatic disease including HCV, or
malignancy including gastric carcinoma or
hepatocellular carcinoma.

2. Active infections with antibiotic therapy.
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3. Other causes of fatty liver, e.g, fatty liver with
pregnancy and TPN and history of alcohol intake.

4. Secondary obesity causes (Cushing and
hypothyroidism syndromes).

5. Patients declining to provide informed consent.

Patient evaluation
All study patients were subjected to:

e History taking with stress on intake of medications,
past history of antibiotic intake—history of H. pylori
infection treatment.

e Thorough clinical examination with stress on blood
pressure, weight, and height with measuring waist
circumference and calculating BMI which was
categorized as follows:
— Normal weight 18.5 to 24.9 kg/m>.
— Overweight 25 to 29.9 kg/m>.
— Obese more than 30 kg/m?,

e Laboratory investigations:

Fasting lipid profile: LDL, HDL, TGs, cholesterol level;
liver function tests: ALT/AST ratio; serum albumin;
complete blood count (CBC); prothrombin time (PT);
activated partial thromboplastin time (APTT); serum
creatinine (S. Cr); thyroid-stimulating hormone (TSH);
fasting blood glucose (FBG).

e Abdominal ultrasonography for detection of hepatic
steatosis

Increased echogenicity and brightness of liver par-
enchyma through visual assessment of hepatic echo-
genicity, measurements of the difference between the
liver and kidneys in echo amplitude, evaluation of
echo penetration into the deep portion of the liver,
and determination of the clarity of blood vessel struc-
tures in the liver [15].

e NAFLD fibrosis risk score: calculated online—to
discover patients with marked fibrosis—according to
Angulo et al. [16] which divided the patients into
the following:

1. NO or mild fibrosis (FO-F2).
2. Marked fibrosis (F3—F4) that might progress to
NASH
e H. pylori detection: stool antigen test (SAT).

H. pylori stool antigen tests were measured by using a
one-step test device (ABON) for the qualitative detection
of HP Ag in the feces. The one step HP stool Ag test de-
vice ABON (Biopharm-Hangzhou) is a chromatographic
immunoassay for the qualitative detection of HP antigen
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in human feces and providing results in 10 min with sen-
sitivity and specificity more than 99.9% [17].

According to the manufacturer’s instructions, the test
is defined positive if two distinct colored lines appear
and negative if one line appears.

Statistical analysis

Data were fed to the computer and analyzed using the
IBM SPSS software package version 22.0. Qualitative
data were described using number and percent. They
were described using median (minimum and maximum)
for non-parametric data and mean and standard devi-
ation for parametric data after testing normality using
Kolmogorov-Smirnov test.

P value less than 0.05 (5%) is considered to be statisti-
cally significant.

Binary stepwise logistic regression analysis was used
for prediction of independent variables of binary out-
come. Significant predictors in the univariate analysis
were entered into regression model using forward Wald
method/Enter. Adjusted odds ratios and their 95% confi-
dence interval were calculated.

Results

The present study included 300 subjects. The average
age of them ranges from 37 to 57 years old. One hun-
dred and seventy-six cases were males and 124 cases
were females (Table 1).

Results showed significantly higher values of body
weight, BMI, waist circumference, and blood pressure in
patients having MET S with NAFLD than those without
NAFLD (P value < 0.001) (Table 2).

Regarding lipid profile, TGs, s. cholesterol, and LDL
levels were significantly higher in MET S with NAFLD
group versus MET S without NAFLD, while HDL level
was significantly lower (P value < 0.05).

Levels of ALT and FBG were significantly higher in
NAFLD patients than non-NAFLDs (P value < 0.05). S.
creatinine level showed non-significant change (Table 3).

Prevalence of HP infection in all study population was
57.7% (173 positive patients out of 300 using stool anti-
gen test). HP infection was more frequent in MET S pa-
tients than controls. HP positive cases were significantly
more frequent in MET S with NAFLD (73%) than in
MET S without NAFLD (47%) (Fig. 1, Table 4).

HP infection was found more frequent in rural pa-
tients than urbans especially in MET S with NAFLD
group while age, gender, BMI, and waist circumfer-
ence showed non-significant difference between both
groups (Table 5).

HP infection was significantly higher in patients with
marked liver fibrosis using fibrosis risk score [16] in pa-
tients having MET S with NAFLD (Table 6).
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Table 1 Demographic characteristics of the studied groups
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Total N = 300 Control N = 100 Metabolic with NAFLD N = 100 Metabolic without NAFLD N = 100

Age/years 4743 £ 9.99 47.70 £ 836 4783 + 844 46.77 £ 1265
Sex

Male 176 65 57 54

Female 124 35 43 46
Residence

Rural 241 77 79 85

Urban 59 23 21 15

All parameters described as mean + SD, number, and percentage

There were significantly higher values of cholesterol,
TGs, ALT, and blood glucose levels in HP positive pa-
tients versus HP negative (P value < 0.05) while LDL
and HDL levels showed non-significant difference
(Table 7).

Fibrosis score and the presence of DM (hyperglycemia)
were predictors of the HP infection in patients having
MET S with NAFLD (Table 8).

Discussion

Helicobacter pylori (HP) is a Gram-negative microaero-
philic bacterium that mainly invades the gastroduodenal
wall and can cause inflammation and ulceration up to
malignant transformation of the mucosa. It can also
cause many intestinal and extra intestinal complica-
tions. It was discovered in 1982 and since then its
prevalence is increasing and widespread mainly in de-
veloping countries [18].

Table 2 Clinical characteristics among the studied groups

Nonalcoholic fatty liver disease (NAFLD) is one of the
most important hepatic diseases that were studied. It is
defined as hepatic steatosis in > 5% of hepatocytes in pa-
tients with no or little alcohol intake. It is divided into
NAFL or simple steatosis, which often not complicated
with cirrhosis or HCC, and nonalcoholic steatohepatitis
(NASH) which may progress to complications [19, 20].

Insulin resistance is a corner stone in MET S beside
high blood pressure and abnormal cholesterol levels as it
is a cluster of metabolic derangements that can lead to
many complications including increased risk of DM type
II and risk of heart diseases [11]. The main components
for diagnosis of MET S are elevated serum triglycerides,
elevated blood pressure, fasting blood glucose, in-
creased waist circumference as an indicator for upper
body obesity, and decreased high-density lipoproteins
levels obtained from the recent accepted consensus
[4]. We need 3 or more of these factors for diagnosis.

Total Control Metabolic with Metabolic without  Test of Within group
N =300 N =100 NAFLD N =100 NAFLD N = 100 significance  significance
Weight (kg) 8322+ 1763 74.35 £ 946 95.80 + 2341 79.51 £6.93 F=5486 p1 < 0.001*
P < 0001* p2 =0016*
p3 < 0.001%
Height (cm) 170.21 £ 10.94 17192 + 894 169.87 + 1347 168.84 + 9.75 F=207 p1 =018
P=013 p2 = 0.04*
p3 =050
BMI (kg/m?) 2891 + 7.04 2528 + 3.08 33.18 £ 10.03 2828 +2.74 F=4049 pl < 0.001*
P < 0.001* p2 < 0.001*
p3 = 0.001*
Waist circumference (cm) 100.73 £ 1340 11840 + 16.27 102.15 £ 10.51 107.09 £ 15.75 F=5212 pl < 0.001*
P < 0.001* p2 =046
p3 = 0001%
Systolic blood pressure (mmHg) 129.77 £ 2264 1146 + 150 133.90 + 2530 14080 + 176 F=4706 p1 < 0.001*
P < 0.001* p2 < 0.001*
p3 =001%
Diastolic blood pressure (mmHg) 82.17 £ 948 750 + 834 84.60 + 8.09 86.90 + 748 F=6254 p1 <0001*
P < 0.001* p2 < 0.001*
p3 = 0.04*

*statistically significant value

F one way ANOVA test, x? Chi-square test, all parameters described as mean = SD, number and percentage, p1 difference between control and metabolic with
NAFLD group, p2 difference between control and metabolic without NAFLD group, p3 difference between metabolic with and without NAFLD
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Table 3 Laboratory parameters among the 3 studied groups
Total Control Metabolic with Metabolic without Test of Within group
N =300 N =100 NAFLD N = 100 NAFLD N = 100 significance significance
Serum cholesterol (mg/dl) 14840 + 4864 949 + 209 183.34 + 29.20 166.92 + 37.27 F=2476 p1=0001*
P < 0.001* p2 =0.001*
p3 =0001*
TGS (mg/dl) 164(50-739) 100.0 (50-300) 204 (140-739) 172 (110-388) KW p1 < 0.001*
P < 0.001* p2 < 0.001*
p3 < 0001*
LDL (mg/dl) 98.32 + 289 88.10 £ 13.26 108.13 + 39.67 98.73 + 24.1 F=1293 pl =0001*
P < 0.001* p2 = 0.007*
p3 =001*
HDL (mg/dl) 4051 + 6.82 4499 + 399 36.67 + 6.98 39.86 + 6.34 F=5038 pl < 0001*
P < 0.001* p2 < 0.001*
p3 < 0001%
ALT (mg/dl) 40 (10-163) 40 (30-98) 87 (12-163) 50 (10-70) KW p1 < 0.001*
P < 0.001* p2 < 0.001*
p3 =001*
Fasting blood glucose (mg/dl) 112 (70-500) 80 (70-102) 200 (70-500) 160 (70-436) KW pl < 0.001*
P < 0.001* p2 < 0.001*
p3 = 0.009*
S. creatinine (mg/dl) 1.08 £ 042 1124 + 023 1.10 £ 0.50 1.02 £ 046 F=175 pl =068
P=0.18 p2 =007
p3 =017

*One subject of the control group had TGs level of 300 but it was discovered accidentally by us, and she has no complain and no past medical history that is why
she was involved. (Note that all subjects of control group had no past medical history)

NAFLD is considered the hepatic component of meta-
bolic syndrome [21].

There has been speculations regarding the possible as-
sociation of HP infection and development of NAFLD,
which is usually associated with obesity, diabetes, and
cardiovascular diseases [22].

This study was conducted to evaluate the possible as-
sociation between H. pylori infection and metabolic

syndrome especially with the presence of nonalcoholic
fatty liver disease, and to explore if there is a possible
role of HP infection in NAFL occurrence and progres-
sion especially in the presence of other metabolic abnor-
malities of MET S.

The study included 300 patients of which metabolic
syndrome patients (200 patients) were selected accord-
ing to recent criteria of Alberti et al. [4] and further
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Table 4 H. pylori stool Ag results in the studied groups
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Total Control Metabolic with Metabolic without Test of Within group
N =300 N =100 NAFLD N = 100 NAFLD N = 100 significance significance
H. pylori infection p1=0.003*
Negative 127 423% 47 47% 27 27% 53 53% ¥ =15.18 Zi z 8:881*
Positive 173 57.7% 53 53% 73 73% 47 47% P =0.001*

*statistically significant value

Note that more than half of controls were HP positive that is due to the high prevalence of HP infection in our region. Nevertheless, they had no complain or any

history of GIT symptoms

X Chi-square test, p1 difference between control and metabolic with NAFLD group, p2 difference between control and metabolic without NAFLD group, p3

difference between metabolic with and without NAFLD

subdivided into 2 groups according to the presence or
absence of NAFLD, in addition to 100 age-matched
healthy controls. All patients were subjected to full his-
tory taking and clinical examination laboratory investiga-
tions for diagnosis of MET S. All MET S patients had
abdominal ultrasonography for detection of hepatic stea-
tosis. NAFLD fibrosis risk score was calculated online
for MET S patients with NAFLD to discover patients
with marked fibrosis—according to Angulo et al. [16]
which divided the patients into NO or mild fibrosis (FO-
F2) and marked fibrosis (F3—-F4) that might progress to
NASH. H. pylori stool antigen (SAT) testing was done in
all subjects.

Prevalence of HP infection in all study subjects was
57.7%; this is in agreement with Hooi et al. [23] who re-
ported in their systematic review and meta-analysis that
more than half of world population have H. pylori infec-
tion. Moreover, Eshraghian [13] reported that prevalence
of HP infection is increasing in developing countries,
and in some areas, it may reach 80%. Also, in our study,
rural patients showed significantly higher prevalence of

Table 5 Clinical characteristics of HP positive versus HP
negative subjects in MET S with NAFLD group

H. pylori infection Test of
Negative n = 27 Positive n =73 significance
Age/years 4693 £ 7.77 4816 £ 870 t=065
P =052
Sex N % N %
Male 15 556 42 575 ¥ =003
Female 12 444 31 425 P =086
Residence
Rural 16 593 63 86.3 X = 8688
Urban 11 40.7 10 13.7 P =0.003*
BMI (kg/m?) 3377 £ 111 3296 + 966 t=035
P=072
Waist circumference 117.15 + 13.94 11886 £17.12  t=047
P=064

*statistically significant value
X Chi-square test

HP infection than urbans especially in MET S with
NAFLD group (Table 5). Muhsen et al. [24] attributed
that to low socioeconomic level and bad hygienic condi-
tions which are the major risk factors for intrafamilial
transmission of HP infection. Regarding gender differ-
ences, some studies showed no difference [25], while
others [26] found a male predominance of HP infection
in Hyderabad, and Agah et al. [27] found female pre-
dominance in HP-induced gastric ulcer. Our study found
no gender difference.

In this study, we found that HP infection was more
frequent in MET S with NAFLD patients (73%) than in
MET S without NAFLD (47%) (Table 4), suggesting that
HP infection might be associated with the risk of NAFL
D development in those patients. In agreement with our
results, Abdel-Razik et al. [28] reported in their study
that HP infection increased the risk of NAFLD. More-
over, they suggested that IR, inflammatory mediators,
and disturbance in lipid metabolism associated with HP
infection are the main mechanisms of NAFLD develop-
ment. They suggested that eradication of HP might re-
duce NAFLD risk. In contrast to our study, Okushin
et al. [12] reported through logistic regression that HP
infection was not associated with NAFLD, that may be
due to studying many other variants as BMI, platelet
count, and ALT and not focusing on HP infection.

In this study, 60% of MET S patients were HP positive
compared to controls, with statistical significance
(Table 4). Other studies [29] found a positive correlation
between HP infection and MET S. Moreover, Lim et al.
[30] suggested that H. pylori infection may play an inde-
pendent role in the pathogenesis of metabolic syndrome
in patients under 65 years old.

Regarding clinical characteristics of the patients, we
found significantly higher values of body weight, BMI,
and waist circumference in patients having MET S pa-
tients with NAFLD than those without NAFLD (Table 2)
which is in agreement with previous studies [12, 31].
Our study shows a statistically significant association be-
tween elevated triglycerides, cholesterol, and LDL, and
low HDL levels, and NAFLD (Table 3). Also, we found
that uncontrolled hyperglycemia is positively associated
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Table 6 Liver fibrosis score among HP positive versus HP negative subjects in MET S with NAFLD group
H. pylori infection Test of
Negative n = 27 Positive n = 73 significance
Mild fibrosis (FO-F2) 20 )74%) 17 (23%) 2181
Marked fibrosis (F3-F4) 7 (26%) 56 (77%) p<0001*

*statistically significant value
X Chi-square test

with NAFLD (Table 3), which is in agreement with pre-
vious studies of Friedman et al. [32] who reported that
the main metabolic abnormalities predisposing to NAFL
D are hyperglycemia, dyslipidemia, IR, and obesity. Also,
a positive association between HP infection and elevated
S.TGs, cholesterol levels and hyperglycemia was noticed
in our study (Table 7).

Regarding the degree of fibrosis in patients of
MET S with NAFLD, using fibrosis risk score [16],
we found that HP infection is associated with in-
creased degree of fibrosis significantly (Table 6) with
progression to marked fibrosis which may complicate
with NASH with overall predictive value of 75%
(Table 8) especially in patients with hyperglycemia.
That is supported by the study done by Shen et al.
[33] who reported that IR resulting from lipid meta-
bolic disturbances and fatty acids accumulation in
liver is the main modulator and link between HP in-
fection and hepatic steatosis. Also, the study done by
Dogan et al. [34] supports our results as they de-
clared that H. pylori infection is strongly linked to
the pathogenesis of early-stage NAFLD, which is
described as simple steatosis. On the other hand,
Polyzos et al. [10] indicated that H. pylori infection
may not contribute to the progression of NAFL to
NASH.

Table 7 Lipid profile among patients with HP positive versus HP

From the previous discussion, it is clear that HP infec-
tion is positively associated with occurrence and pro-
gression rate of hepatic steatosis (nonalcoholic fatty
liver) especially in MET S patients. So, it can be sug-
gested also that testing and eradication of H. pylori in-
fection might be indicated in patients having metabolic
syndrome which could have a role in decreasing the oc-
currence as well as the burden of NAFLD in such
patients.

However, this study has limitations being a case con-
trol study, so further prospective studies are needed to
confirm the role of HP in progression of NAFL to
NASH in patients with metabolic syndrome.

Conclusions

Our study suggested a circle of metabolic abnormalities
seemed to be attributed to HP infection in MET S pa-
tients increasing the risk of NAFL and progression to
marked fibrosis especially with coexistent hyperglycemia,
dyslipidemia, and upper body obesity.

HP infection should be kept in mind in patients with
MET S. Testing and eradication of HP would help in de-
creasing metabolic disturbances and possibility of NAFL
D, and protect against marked fibrosis progression.

Taking into consideration limitation of this case con-
trol study, further prospective longitudinal studies are

negative in MET S with NAFLD group

H. pylori infection Test of
Negative n = 27 Positive n =73 significance
Serum cholesterol 17348 + 3263 186.99 + 27.17 t=209
P =0.03*
TGS 200.0 (140-382) 208 (150-739) z=207
P =0.03*
LDL 107.19 + 44.0 10848 + 38.26 t=014
P =089
HDL 36.26 + 5.0 36.82 + 762 t=036
P=072
ALT 25 (13-78) 42 (12-163) z=228
P =0.02*
AST 27 (12-76) 35 (16-107) z=175
P =008
Uncontrolled Hyperglycemia 23 (85.2) 72 (98.6) =750
P = 0.006*

*statistically significant value
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Table 8 Predictors of H. pylori infection in cases of MET S with

NAFLD

B P Odds ratio (95% ClI)
Fibrosis score 411 0.03* 9.54 (2.36-25.98)
DM 2.26 < 0.001* 60.94 (12.31-80.9)
Serum cholesterol 0.009 0.34 1.01 (0.99-1.03)

TGS 0.005 0.10
Overall % predicted = 75%

1.01 (0.99-1.01)

*statistically significant value

required to confirm the results and further explore
whether early diagnosis and eradication of HP could
have an impact on decreasing hepatic complications in
those patients side by side with strict control of blood
glucose level and follow-up the lipid profile.

Additional research is needed to explore the correl-
ation between HP infection and progression of NAFL to
NASH and/or liver cirrhosis.
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