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Are 25-hydroxyvitamin D deficiency and Helicobacter
pylori infection more common in obese people?

ABSTRACT

Objective: Introduction: Our study aimed to show the significant relationship between
Helicobacter pylori (Hp) positivity and 25-hydroxy vitamin D deficiency in obese individuals.

Materials and Methods: Patients over the age of 20 who applied to the internal medicine
department with dyspeptic complaints between January 1, 2019, and December 31, 2019,
were divided into three groups as 18-24.9 (normal weight), 25-29.9 (overweight), 30-39.9
(obese) according to their body mass indexes (BMI). Urea breath test for Hp infection, 25-
hydroxyvitamin D and other biochemical parameters, anthropometric measurements,
education levels, systemic diseases, smoking history of patients who did not use proton
pump inhibitor, and 25-hydroxyvitamin D for the last six months were retrospectively
analyzed from the patient file archive.

Results: The study was carried out with 632 cases, 51.6% (n = 326) of the patients were
male, and 48.4% (n = 306) were female.The ages of the cases ranged from 21 to 65, and
the mean age was 43.97 + 12.87 years.Body mass index measurements of the cases
included in the study ranged between 18.8 and 39.9 kg/m?, with a mean of 28.02 + 4.98
kg/m?; %31.3% (n = 198) were normal weight, 35.5% (n = 224) were overweight and 33.2%
(n=210) were obese.

Conclusion: We think that vitamin D deficiency should be eliminated for eradication
treatment in Hp positive individuals, and Hp should be investigated closely in obese
people.We want to state that the study will contribute to studies on the relationship
between Hp and vitamin D deficiency in obese people in the literature.

Keywords: 25-Hydroxyvitamin deficiency, Helicobacter pylori, obesity.

INTRODUCTION

The worldwide prevalence of obesity has been increasing. The prevalence of obesity in
the United States (US) is over 20%, and the prevalence in 30 states of the US is over 25%.
Of the people over 18 years of age in Europe,35.9% were of overweight (BMI between 25-
29.9 kg/m?), and 17.2% were obese.' The relationship of obesity with Helicobacter pylori
(Hp) infection, as its relationship to the increase in the prevalence of type-2 diabetes
mellitus and cardiovascular diseases, has been addressed in several studies, some of
which indicated a positive association.* This relationship could not be demonstrated in
the NHANES Il study.® Kamada et al. have shown that the patients undergoing Hp
eradication gained more weight than the patients without eradication.” The Hp is a
microorganism that has infected more than half of the world population, with the
prevalence varying with age and countries’ level of development.® The Hp is a bacterium
that resides in the gastric mucosa and has been associated with peptic ulcer, chronic
gastritis, and gastric cancer.” Polymorphonuclear leukocyte infiltration is observed in
gastric mucosa with acute infection, the effects of which are not clear. The immune
response to acute infection leads to mononuclear cell infiltration an increase in pro-
inflammatory cytokine is observed with inflammation.? In recent years studies, the risk of
urinary tract infections, respiratory tract infections, tuberculosis has been increased with
25-hydroxyvitamin-D vitamin deficiency.”*! Vitamin D receptor (VDR) has been shown to
play a crucial antimicrobial role against Hp.'* Pro-inflammatory cytokines in the Hp
infection have been shown in various studies to produce extragastric effects such as
obesity, metabolic syndrome, and 25-hydroxyvitamin
D (vitamin D) deficiency.”**®
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Adipose tissue is one of the main locations of storage
for vitamin D." Adipogenic gene expression plays an
important role in the regulation of vitamin D. Vitamin D
reduces the release of cytokines and inflammation of
visceral adipose tissue by the inhibition of the nuclear
factor kappa-light-chain (NF-kB).'® Recent studies have
indicated that the inflammation accompanying insulin
resistance and the increased release of pro-
inflammatory cytokines affected the synthesis of
vitamin D negatively.””*® Recent studies have shown
that insulin resistance in obese individuals and type-2
diabetes mellitus influence vitamin D receptors, leading
to vitamin D deficiency.'>*

Various studies have investigated the relationship
between obesity and Hp infection. We aimed to
investigate the relationship between Hp infection and
vitamin D deficiency in obese people.

METHODS

The study included the patients who applied to the
Department of Internal Medicine at our hospital due to
distension, epigastric pain, and dyspeptic complaints
between 1 January and 31 December 2019. This study
was approved by the Ethical Commitee (Date:
06.01.2020, Decision No: 01/03).

All procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki. Written informed consent was obtained from
patients who participated in this study.

Exclusion Criteria

The study excluded the patients who had undergone Hp
eradication, had received other drug therapies in the
past six months (oral anti-diabetics, anti-
hyperlipidemics, proton pump inhibitors, vitamin D
supplements, anti-inflammatory drugs, antibiotics); had
acute and chronic infections, autoimmune diseases,
refractory anemia, thrombocytopenia, solid tumors or
hematological malignancies, chronic liver disease,
chronic kidney disease, or inflammatory bowel disease;
were positive for hepatitis B surface antigen (HBsAg) or
anti-HCV,;had had a gastric operation; or were under
the age of 20 years.

A total of 632 patients were divided into three groups
based on their body-mass indices (BMIs): normal weight
(18-24.9 kg/m?), overweight (25-29.9 kg/m?), and obese
(30-39.9 kg/m?). The patient files were examined for
socioeconomic indicators and smoking history.

Laboratory Tests and Anthropometric Measurements
The patient records were examined for the laboratory
tests and anthropometric measurements done in the
last three months. The patients’ fasting glucose,
postprandial glucose, glycated hemoglobin (HbAlc),
alanine aminotransferase (ALT), aspartate
aminotransferase (AST), triglyceride (TG), low-density
lipoprotein (LDL), high-density lipoprotein (HDL), total
cholesterol, albumin, uric  acid, erythrocyte
sedimentation rate (ESR), vitamin D, and serum reactive
protein (CRP) were investigated.

Vitamin D

Blood samples were collected in tubes containing
ethylenediaminetetraacetic acid (EDTA), centrifuged,
and collected into microcentrifuge tubes. Serum 25-
hydroxyvitamin D was determined with liquid
chromatography-tandem mass spectrometer (LC-
MS/MS), and by using the ARCHITECT 5P02 kit and
(Abbot ARCHITECT analyzer). Vitamin D levels were
measured in December, January, or February. Serum
25-hydroxy D vitamin levels were considered as vitamin
deficiency of less than 20 nmol/L.

Urea Breath Test

For the 13C urea breath test, the patients ingested a
capsule containing 75 mg 13C-urea (which decomposes
into carbon dioxide and ammonia) with 200 mL of
liguids (orange juice, grapefruit juice, etc.) after at least
12 hours of fasting. Before the ingestion of the capsule,
a baseline breath sample was collected into a breath
collection bag with a mouthpiece (Helibacter Test
INFAI). A second breath sample was collected after the
ingestion. The baseline value at minute 0, and the value
at 30th minute were recorded, and delta over baseline
value was determined with HeliFan plus® (Fisher
Analysen Instrumente GmgH, Leipzig, Germany). A delta
over baseline value (DOB,5 %.) at above or 3.0 6 %eo.
was considered a positive test result. This test has a
sensitivity of 95% and a specificity of 100%.

Waist Circumference

Waist circumference was measured between the arcus

costarium and spina ilica anterior superior when the

person was standing, with normal expiration and an

empty stomach.

e Homeostatic Model Assessment for Insulin
Resistance (HOMA-IR) score

e HOMA-IR = fasting glucose (mg/dL) x fasting insulin
(uU/mL)/405

e Body mass index (BMI)

e BMI = weight (kg)/height* (m?)
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Metabolic Syndrome Criteria

Metabolic syndrome diagnostic criteria were based on
that of the International Diabetes Foundation (IDF)-
2005: Abdominal obesity (Waist circumference: 294 cm
in men, 280 cm in women) with at least two of the
following:

e Triglyceride 2150 mg/dL,

e HDL: <40 mg/dL in men, <50 mg/dL in women,

e Blood pressure 2130/85 mmHg,

e Fasting blood glucose 2100 mg/dL, or Type 2 DM.

Statistical Analysis

The statistical analyses were performed with the SPSS
program (version 20, SPSS Inc., Chicago, IL). The
descriptive statistics were presented as mean and
standard deviation, median and minimum-maximum, or
frequency and percentages). The normal distribution of
numerical data was checked with the Kolmogorov-
Smirnov test, Shapiro-Wilk test, and graphical
evaluations. One-way analysis of variance (ANOVA) was
used for multiple-group comparisons for data with
normal distribution; the Bonferroni test was used for
two-group comparisons. Kruskal-Wallis test was used
for multiple-group comparisons for data without
normal distribution; Bonferroni Dunntest test was used
for two-group comparisons. Pearson Chi-Square test
and Fisher-Freeman-Halton Exact test were also used
for comparisons. The significance level was set at
p<0.05 for all analyses.

RESULTS

The study included a total of 632 patients: 326 males
(51.6%) and 306 females (48.4%). Average age was
43.97 + 12.87 years (range 21 - 65 years). Of the
patients, 9.2% (n=58) were illiterate, 34.7% (n=219)
were elementary school graduates, 39.2% (n=248) were
high school graduates, and 16.9% (n=107) were college
graduates (Table 1).

The mean BMI was 28.02 *+ 4.98 kg/m2 (range 18.8-39.9
kg/m?). Of the patients, 31.3% (n=198) were of normal
weight, 35.5% (n = 224) were of overweight, and 33.2%
(n = 210) were obese. Of the patients, 24.7% (n=156)
had hypertension, 15.0% (n=95) had diabetes, and
39.1% (n=247) had metabolic syndrome. The result of
the 13C-urea test for Hp infection was positive in 45.4%
(n=287) of the patients (Table 2).

When the patients were grouped by their age, gender,
marital status, or history of smoking, no significant
differences were found among the groups regarding

their BMIs (P>.05). When the patients were grouped
according to their educational status, a significant
difference was found among the groups in terms of
their BMls (P=.001).

Table 1. Demographic characteristics

n (%)
Age (years) Min-Max (Median) 21-65 (44)
Mean+SD 43.97+12.87
<30 109 (17.2)
30-39 165 (26.1)
40- 49 124 (19.6)
50- 59 134 (21.2)
=60 100 (15.8)
Gender Male 326 (51.6)
Female 306 (48.4)
Education Illiterate 58 (9.2)
Elementary 219 (34.7)
High school 248 (39.2)
College 107 (16.9)
Marital status Single 139 (22.0)
Married 442 (69.9)
Widowed 51 (8.1)
Smoking No 376 (59.5)
Yes 256 (40.5)

SD: standard deviation

Table 2. Anthropometric measurements and chronic diseases

n (%)
BMI (kg/m?) Min-Max (Median) 18.8-39.9(27.2)
MeantSD 28.02+4.98
Normal weight 198 (31.3)
Overweight 224 (35.5)
Obese 210 (33.2)
Waist Min-Max (Median) 69-128 (97)
circumference (cm) MeantSD 95.84+8.93
Hypertension No 476 (75.3)
Yes 156 (24.7)
Diabetes mellitus No 537 (85.0)
Yes 95 (15.0)
Metabolic No 385 (60.9)
syndrome Yes 247 (39.1)
Helicobacter pylori No 345 (54.6)
Yes 287 (45.4)
Systolic pressure Min-Max (Median) 103-178 (124)
(mmHg) MeanzSD 125,12+8.21
Diastolic pressure Min-Max (Median) 52-120 (83)
Mean+SD 82.95+5.51

(mmHg)

BMI: body-mass index, SD: standard deviation

The patients who were illiterate or elementary school
graduates were more likely to be of overweight and
obese (Table 3). Significant differences were found
among the frequencies of hypertension in different BMI
groups (P=.001). In two-groups comparisons, the
frequency of hypertension in obese patients was higher
than those in the normal or overweighted patients.
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Table 3. Comparison of demographic characteristics of BMI groups

BMI
Normal weight Overweight Obese
(n=198) (n=224) (n=210)
n (%) n (%) n (%)
Age (years) Min-Max (Median) 21-65 (44.5) 21-65 (43) 21-65 (44) ao 385
MeanzSD 44.69+13.08 43.04+12.65 44.29+12.91
<30 33(30.3) 41 (37.6) 35(32.1)
30-39 50 (30.3) 60 (36.4) 55 (33.3)
40- 49 37 (29.8) 46 (37.1) 41 (33.1)
50- 59 42 (31.3) 48 (35.8) 44 (32.8)
260 36 (36.0) 29 (29.0) 35 (35.0)
Gend Mal 103 (31,6 116 (35,6 107 (32,8 b
ender ale (31,6) (35,6) (32,8) 0.974
Female 95 (31.0) 108 (35.3) 103 (33.7)
Educati Illiterat: 8(13.8 25 (43.1 25 (43.1 b
ucation iterate ( ) ( ) ( ) 0.001**
Elementary 46 (21.0) 80 (36.5) 93 (42.5)
High school 97 (39.1) 78 (31.5) 73 (29.4)
College 47 (43.9) 41(38.3) 19 (17.8)
Marital Single 51(36.7) 51(36.7) 37 (26.6) b
0.283
status Married 134 (30.3) 152 (34.4) 156 (35.3)
Widowed 13 (25.5) 21 (41.2) 17 (33.3)
Smoking No 113 (30.1) 142 (37.8) 121(32.2) b
0.333
Yes 85 (33.2) 82 (32.0) 89 (34.8)
b
BMI: body-mass index, SD: standard deviation aOneway ANOVATest Pearson Ki-kare Test **p<0.01
Table 4. Comparison of anthropometric measurements and chronic diseases of BMI groups
BMI
Normal weight Overweight Obese
(n=198) (n=224) (n=210)
n (%) n (%) n (%) p
Waist Min-Max 69-102 (91) 82-109 (98) 88-128 (102) ao 001%*
circumference (cm) (Median) .
MeanzSD 87.4918.37 97.16+4.98 102.30+6.22
H tensi N 166 (83.8 179 (79.9 131 (62.4 b
ypertension o ( ) ( ) ( ) 0.001**
Yes 32 (16.2) 45 (20.1) 79 (37.6)
Diabetes No 186 (93.9) 197 (87.9) 154 (73.3) b
. 0.001%*
mellitus
Yes 12 (6.1) 27 (12.1) 56 (26.7)
Metabolic No 163 (82.3) 134 (59.8) 88 (41.9) b
0.001%**
syndrome
Yes 35 (17.7) 90 (40.2) 122 (58.1)
Helicobacter No 132 (66.7) 124 (55.4) 89 (42.4) b
pylori 0.001**
Yes 66 (33,3) 100 (44,6) 121 (57,6)
Systolic Min-Max 103-137(121) 110-145 109-178 a0 001%*
Pressure (mmHg) (Median) (124) (128) :
MeanzSD 121.81+7.74 124.62+7.02 128.77+8.39
Diastolic Min-Max 70-98 (81) 52-96 (82) 71-120 (85) 20.001%*
Pressure (mmHg) (Median) :
MeanzSD 81.54+5.53 82.905.54 84.35+5.12

a b
BMI: body-mass index, SD: standard deviation Oneway ANOVA Test Pearson Ki-kare Test

**p<0.01

Significant differences were also found among the
frequencies of diabetes in different BMI groups (P=.001).
In two-groups comparisons, the frequency of diabetes in
the obese patients was higher than those in the normal
or over-weighted patients. The frequency in over-
weighted patients was higher than that in the patients

with normal weight. Significant differences were found
among the frequencies of Hp infection in different BMI
groups (P=.001). In two-groups comparisons, the
frequency of Hp infection in the obese patients was
higher than those in the normal or over-weighted
patients.
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The frequency in overweight patients was higher than
that in the patients with normal weight. The systolic
blood pressures of the obese patients were higher than
those of normal and over-weighted patients (P=.001;
P=.001, respectively). The diastolic blood pressures of the
obese patients were higher than the normal and over-
weighted patients (P=.001; P=.016, respectively) (Table
4). Significant differences were also found among the
vitamin D levels of the groups by BMI (P=.001). The
vitamin D level of the obese group was significantly lower
than those of the overweight and normal-weight groups
(P=.001, P=.001, respectively). The vitamin D level of the
overweight group was significantly lower than that in the
normal-weight group (P=.001). Significant differences

were found among the HOMA-IR scores of the groups by
BMI (P=.001) (Table 5). A significant relationship was
found between the BMIs and vitamin D levels of patients
who had HP infection (P=.001). The rate of patients with
a vitamin D level below 10 nmol/L in the obese group was
higher than those in the normal and overweight groups.
The rate of patients with a vitamin D level of 10-20
nmol/L in the overweight group was higher than those in
the normal-weight or obese groups. The rate of patients
with a vitamin D level of 21-30 nmol/L in the normal and
overweight groups were higher than that in the obese
group. Moreover, the rate of patients with a vitamin D
level of 21-30 nmol/L in the normal group was higher
than that in the overweight group (Table 6).

Table 5. Comparison of laboratory test results of BMI groups

BMI
Normal weight (n=198) Overweight (n=224) Obese (n=210) P

LDL(mg/dL) Min-Max (Median) 58-184 (116) 56-189 (125.5) 63-232 (127.5) °.001%*
MeanzSD 116.64+21.84 123.01+27.32 130.88+30.92

HDL(mg/dL) Min-Max (Median) 22-95.5 (46.8) 24.9-84.3 (45,9) 21.3-100.9 (42.3) 2 001**
MeanzSD 47.80+9.95 44.9619.60 44.08+11.68

Triglyceride(mg/dL) Min-Max (Median) 52-369 (126) 46-556 (146) 45-1044 (163) ©.001**
MeantSD 130.22+45.16 159.79+74.20 192.00+122.10

Total Min-Max (Median) 106-219 (184) 96-306 (195) 97-334 (201.5) ®.001%*

Cholesterol(mg/dL MeanzSD 177,34+25.51 192,20+36.70 203.50+40.15

ALT(U/L) Min-Max (Median) 4-42 (12) 5.1-65 (15) 6-140 (18) ©001**
Mean+SD 14.49+6.13 17.38+8.94 22.93£17.08

AST(U/L) Min-Max (Median) 5-42 (16) 6-56 (16) 8-72 (17.5) .002**
MeanzSD 16.9916.93 18.8248.27 19.8119.38

Uric acid (mg/dL) Min-Max (Median) 1.3-7(4,2) 2-18 (4.4) 2.3-13 (5.7) ?.001**
MeanzSD 4.24+1.09 4,55+1.59 5.78+1.62

Albumin(g/dL) Min-Max (Median) 2.1-4.7 (4.1) 2.9-5(4.1) 3.2-5.2 (4,3) ©.001**
MeanzSD 4.07+0.25 4,09+0.25 4.32+0.34

CRP(mg/dL) Min-Max (Median) 0.1-9.1(1.7) 0.1-18 (2.2) 0.3-20.1(2.8) £.001**
Mean+SD 1,77+1,55 2,41+2,45 3,14%3,29

Vitamin D(nmol/L) Min-Max (Median) 10-38 (21.2) 6.8-36.5(18.6) 4.6-34.9 (14.9) 2,001**
MeanzSD 21.09+5,58 18.7745.67 15.4516.44

Fasting glucose  Min-Max (Median) 70-104 (78) 70-185 (78) 71-325 (84) ©.001**

(mg/dL) MeanzSD 81.14+8.73 82.45+12.79 92.39+26.91

Postprandial glucose Min-Max (Median) 106-202 (124) 81-269 (129) 86-540 (138) £.001**

(mg/dL) MeantSD 129.39+20.78 139.07+£27.42 160.52+52.26

HOMA-IR Min-Max (Median) 0.2-9 (1.9) 1.3-16.1 (4.2) 2.9-33.7(6.9) ©.001**
MeanzSD 2.39+1.43 4.46+1.73 7.57+3.59

HbA1c(%) Min-Max (Median) 4.8-7.2(5.2) 4.8-8.1(5.4) 4.6-11.4 (5.6) ©.001**
Mean+SD 5.3310,42 5.58+0,50 5.98+1,07

BMI: body-mass index, SD: standard deviation,LDL:low-density lipoprotein,HDL:high-density lipoprotein, ALT: alanine aminotransferase, AST: aspartate aminotransferase, CRP:C-
reactiveprotein,HOMA-IR:Homeostatic Model Assessment for Insulin Resistance,HbAlc:glycated hemoglobin. *Oneway ANOVA Test ,“Kruskal Wallis Test **P<.01

Table 6. The relationship between BMI and vitamin D levels in individuals with or without Helicobacter pylori infection

BMI
Normal weight Overweight Obese
n (%) n (%) n (%) P
Helicobacterpylori (-) [n=345] 132 124 89
Vitamin D level <10 nmol/L 0(0) 6 (4,8) 5(5,6) .001**
10-20 nmol/L 59 (44,7) 64 (51,6) 51(57,3)
21-30 nmol/L 67 (50,8) 51(41,1) 25 (28,1)
>30 nmol/L 6 (4,5) 3(2,4) 8(9,0)
Helicobacterpylori (+) [n=287] 66 100 121
VitaminD level <10 nmol/L 1(1,5) 8(8,0) 45 (37,2) .001**
10-20 nmol/L 37 (56,1) 74 (74,0) 71(58,7)
21-30 nmol/L 27 (40,9) 18 (18,0) 5(4,1)
>30 nmol/L 1(1,5) 0(0) 0(0)

BMI: body-mass index Fisher-Freeman-Halton Exact test **P<0.01
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DISCUSSION

Obesity is a very complex condition that causes many
pathological changes, leading to endocrine, metabolic,
and cardiovascular diseases and cancer.”* With the
increasing prevalence of obesity, its relationship with
other diseases has become an important health
concern. Several recent studies have indicated a
relationship between the Hp infection, insulin
resistance, and obesity.”**** In our study, we
investigated whether Hp infection and vitamin D
deficiency were more common in obese people
compared to those with normal weight.In our study, the
average age was 43.97 + 12.87 years; the study was
similar to other studies in the literature in terms of the
age distribution.””® No significant differences were
found between the two genders. In the study by Li-Wei
Chen et al.”, there was a higher number of obese
female patients. We found that obesity decreased as
the level of education increased. Cynthia L. et al.”®
found that obesity was less common among university
graduates in the United States. Obesity was also less
common among university graduates in our study. We
think that socioeconomic factors contribute to this
result. In a meta-analysis that mostly involved European
countries, Lender N et al.? found a negative correlation
between obesity and Hp seropositivity. In a
retrospective study involving 3,039 people in China,
Mei-Yan Xu et al.*® found that although the Hp
seropositivity was more frequent (54.6%) in the obese
group, the difference was not statistically significant. In
our study, the rate of Hp seropositivity was 57.6% in the
obese group, which was significantly higher than that in
the other groups. In a study of 214 patients in Turkey,
Aslan et al.*! found an Hp seropositivity rate of 57.2%
among obese individuals, which was significantly higher
than that in the non-obese group. In a study involving
2,050 people in China, Yan Zhang et al.** found that the
rate of Hp seropositivity was significantly higher among
obese people.In a cohort study of 235,107 people, Suki
et al.® found a higher rate of Hp seropositivity. Al-
Zubaidi et al.** found that Hp infection was observed
more frequently in the gastroscopic biopsies from
obese patients. We think that the differences among
the studies may be due to the differences in the
socioeconomic, genetic, and environmental factors.

We found a mean vitamin D level of 15.45 + 6.44
nmol/L in the obese group, which was significantly
lower than those in the normal and overweight groups.
In a study investigating the results of vitamin D
supplementation in 16,540 people with vitamin D

deficiency, Saliba et al.* found that the response to the
supplementation therapy was lower in the obese group
compared to that in the normal-weight group. We think
that the lower vitamin D levels in the obese group in
our study might be due to their sedentary lifestyle and
excessive immobility. The higher HOMA-IR scores and
CRP values in the obese group also indicated that
insulin resistance and chronic inflammation might have
decreased the vitamin D levels in obese individuals.

There is limited data that is showing the relationship
between vitamin D and helicobacter pylori. It is
confirmed that vitamin D regulates the expression of
antimicrobial peptides cathelicidin and B-defensin.*®
The peptide B-defensin, which secreted from the gastric
mucosal surface constitutes a defence against after Hp
infection. In a vitamin D deficiency situation,
macrophages cannot perform the synthesis of vitamin D
necessary for the production of cathelicidin and -
defensin unable to be effective against Hp.>” In our
study, the average vitamin D levels were 15.79 + 5.61
ng/mL in the Hp-positive group and 20.56 + 6.0 ng/mL
in the Hp-negative group. The results were similar to
those from a previous study, which demonstrated that
the infections by H. pylori, gram-negative bacteria, and
other microorganisms decreased the vitamin D levels.*®
In a study of 150 patients, EI Shahawy et al.*’
demonstrated that they had increased vitamin D levels
after H. pylori eradication, which supported the results
of our study. Consistent with the literature, we found
that insulin resistance, type-2 diabetes mellitus,
hyperlipidemia, and metabolic syndrome were more
common in the obese group.*®**

The limitations of this study included the fact that the
study included a small number of patients, it was a
retrospective study, and tissue biopsy was not
performed in the diagnosis of Hp infection.

In conclusion, we investigated whether Hp infection and
vitamin D deficiency were more common in obese
people compared to those in people with normal or
overweight. We want to emphasize that vitamin D
deficiency in obese people should be more at attention,
and diet treatments should be adjusted accordingly. We
think that Hp infection is more common in people with
vitamin D deficiency and that should supplied vitamin D
deficiency for eradication treatment in Hp-positive
individuals and study contributes to the discussion in
the literature, and there is a need for prospective
studies with a larger group of patients.
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