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A B S T R A C T

Background: Studies showed that more than half of Ethiopians were presumed to be chronically infected with
H. pylori. Nowadays, evidence has come to the literature strongly suggesting the potential association between
H. pylori and extra gastric disorders including atherosclerosis.
Objective: To assess the association of helicobacter pylori infection with dyslipidaemia and other atherogenic factors
in dyspeptic patients at St. Paul's Hospital Millennium Medical College, from November 2019 to June 2020.
Materials and methods: This institution-based cross-sectional study was examining 346 dyspeptic patients at
SPHMMC from November 2019 to June 2020. A structured questionnaire was used to collect socio-demography
data and anthropometric measurement was taken. Biochemical parameters were measured in serum samples by
using Cobas 6000 clinical chemistry analyzer. Data were coded and entered into a statistical package for social
sciences (SPSS) version 23 for analysis. Risk factors were identified using logistic regression. Hence, a bivariate
logistic regression analysis test was conducted and variables with a p < 0.25 were included in the multivariate
logistic regression model. P-values �0.05 were considered as a cut point for statistical significance in the final
model.
Results: An overall prevalence of dyslipidemia among study participants was 253 (73.12 %). Among those who
tested positive for H. pylori, 119/174 (68.39 %) had dyslipidemia in at least one lipid profile, while 8 (4.60%) had
dyslipidemia in all four lipid profiles. After adjusting for traditional dyslipidemia risk factors, age >45 (AOR
4.864, 95% CI 2.281–4.080, P < 0.001), systolic blood pressure >120mmHg (AOR 1.036, 95% CI 1.009–1.065, P
¼ 0.036) and being H. Pylori seropositive (AOR 0.555, 95% CI 0.318–0.967, P ¼ 0.038) were an independent
predictors of dyslipidemia.
Conclusion: This study reported that more than two-thirds of the H. pylori seropositive groups had exhibited
dyslipidemia in at least one lipid profile, which can accelerate the incidence of atherosclerosis process.
1. Introduction

Dyslipidaemia is defined as the elevation of any of the serum lipid
profile such as plasma total cholesterol (TC), triglycerides (TGs), low-
density lipoprotein (LDL-c), or low high-density lipoprotein cholesterol
(HDL-c) level which is a contributing factor for the development of
atherosclerosis [1, 2]. Dyslipidaemia may be caused by primary (genetic)
or secondary factors. Lipid profile tests are used for screening athero-
sclerotic risk and in the diagnosis and treatment of dyslipidaemia. Hence,
measuring plasma levels of total cholesterol, triglycerides, low-density
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lipoprotein and high-density lipoprotein are important for diagnosing
dyslipidaemia [3, 4]. Globally, one-third of ischemic heart diseases are
developed following hypercholesterolemia, and it is estimated that 2.6
million deaths are associated with hypercholesterolemia [5].

In 1982 Helicobacter pylori (H. pylori) was characterized as spiral-
shaped, micro-aerophilic, and gram-negative bacteria from stomach bi-
opsy specimens of patients with chronic gastritis [6]. It causes ubiquitous
persistent bacterial infections supposed to be associated with cardio-
vascular and other pathologic conditions. Even though H. pylori infection
in most individuals remains asymptomatic throughout life despite
ay 2022
rticle under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

mailto:ousmanabum@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.heliyon.2022.e09430&domain=pdf
www.sciencedirect.com/science/journal/24058440
http://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2022.e09430
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.heliyon.2022.e09430


M. Hashim et al. Heliyon 8 (2022) e09430
chronic gastritis associated with peptic ulcer disease, non-cardiac gastric
adenocarcinoma, and gastric mucosa-associated lymphoid tissue lym-
phoma [7, 8, 9]. H. pylori infection can cause extra-gastric symptoms
including atherosclerosis and peripheral vascular disease, which is a
topic of debate [10]. Eradication of H. pylori infection has been proven to
reduce the incidence of gastric cancer [11, 12]. And recently, studies
demonstrated thatH. pylori infection was also related to lipid and glucose
metabolism abnormality [13]. Evidence from the literature had strongly
suggested the potential association between H. pylori and extra gastric
disorders. It was demonstrated that H. pylori infection affects the car-
diovascular system which leads, leading to the alteration of total
cholesterol, triglycerides, LDL-c, and HDL-c alteration [14, 15, 16, 17].
The meta-analysis performed to estimate the association between
H. pylori infection and the serum lipid profile revealed that H. pylori
infection is positively correlated with LDL-c, TC, and TG and negatively
correlated with HDL-c. These studies indicated that H. pylori infection
significantly affects the serum lipid, which might lead to lipid profile
abnormality [18].

Alterations of serum lipid profile are widely known to be important
risk factors of cardiovascular diseases and metabolic syndrome [19, 20].
Although the most reliable mechanism underlying the metabolic syn-
drome is insulin resistance, several studies have reported that chronic
low-grade systemic inflammation could affect the development of the
metabolic syndrome and lipid abnormalities [21]. Infection withH. pylori
can disrupt lipid and lipoprotein metabolism, resulting in higher tri-
glyceride, total cholesterol, low-density lipoprotein cholesterol (LDL-c),
and apolipoprotein B (apo B) levels in the blood, as well as lower levels of
apolipoprotein A and high-density lipoprotein cholesterol (HDL-c) [22].

The presence of H. pylori in the stomach causes chronic inflammation
of the stomach wall, which may change the patient's biochemical pa-
rameters [23]. Due to molecular mimicry between bacterial structure and
the host tissue, prolonged exposure to this bacterial compound can
trigger autoimmune gastritis and lipid metabolism problems, and
H. pylori's chronic low-grade activation of the coagulation cascade can
increase lipid accumulation and worsen atherosclerosis [24]. Studies
indicated that lipid absorption can be reduced as a result of the gastro-
intestinal inflammation caused by H. pylori [25]. Lipopolysaccharide has
an effect on circulating macrophages, causing them to produce more free
radicals. Free radicals have been shown to oxidize LDL-c and convert
macrophages into foam cells, both of which are believed to play a role in
the pathogenesis of atherosclerosis [26]. Furthermore, macrophages and
other cells' Toll-like receptors (TLRs) recognize lipopolysaccharide (LPS)
produced by gram-negative bacteria, resulting in significant changes in
lipid and lipoprotein metabolism [27]. A rise in TC, LDL-c and a decrease
in HDL-c in H. pylori infected individual's results in lipid pathologic
modification, which can accelerate the development of atherosclerosis,
myocardial infarction, stroke, and peripheral vascular disease [28].

Studies showed that more than half of Ethiopians were presumed to
be chronically infected with H. pylori [29]. Thus, H. pylorus is a typical
bacterium that provokes chronic inflammation in the host and many
studies have evaluated the influence of H pylori infection on metabolic
syndrome and serum lipid alteration [30, 31, 32, 33]. Despite the fact
that in Ethiopia there is a scarcity of data. To our knowledge, we found a
single published study in western parts of Ethiopia, and no study was
conducted in Addis Ababa, Ethiopia. Therefore, the current study will
provide additional information to the existing literature.

2. Materials and Methods

2.1. Study design, period and study area

An institution-based cross-sectional study was carried out at
SPHMMC from November 2019 to June 2020. St. Paul's Hospital Mil-
lennium Medical College is one of the public hospitals and medical
teaching colleges located in Addis Ababa, Ethiopia. The hospital is
meeting the community's needs by providing comprehensive healthcare
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services, quality medical education through its advanced and affordable
healthcare system.

2.2. Study population and inclusion criteria

During the study period, patients who come to the adult outpatient
department (OPD) of SPHMMC with symptoms of dyspepsia were
included in the study. Consecutive convenience sampling technique was
used until the required sample sizes were attained. All adult (�18 years)
patients who present with symptoms of dyspepsia, for more than a week
duration were screened by physicians at OPD and evaluated for H. pylori
infection and dyslipidemia. Single population proportion was used for
sample size determination. By the time of proposing the study, we found
no published Ethiopian study; hence the sample size was determined
using the prevalence of dyslipidemia among H. pylori suspected in-
dividuals (65.5%) in Sudan [34]. The expected margin of error (d) was
taken at 0.05 with a confidence interval level of 95%. Therefore, a total of
346 adult volunteer dyspeptic patients were recruited. Individuals were
excluded from the study based on the following: hyperlipidemia with
taking antihyperlipidemic medications, those taking antibiotics, or
proton-pump inhibitor within two weeks, and pregnant women were
excluded from the study.

2.3. Data collection and measurement

Following a brief description of the study, data was collected from
volunteers through face-to-face interviews using a structured question-
naire which was adapted from different kinds of literature. Information
regarding the history of known diseases, medication is taken recently,
medication history, duration of dyspepsia, alcohol drinking, chat chew-
ing, smoking, and physical exercise habits were recorded by trained
nurses using a standardized questionnaire. Each study participant had
anthropometric measurements. The measurement of height was per-
formed without a shoe-in-standing position in a height measure scale to
the nearest 0.1 cm while weight was measured by digital scale to the
nearest 0.1 kg. Weight measurement was performed after removing extra
layers of clothing, shoes, and any items in their pockets. And body mass
index (BMI) was measured as weight (kg) divided by height (meters)
squared (kg/m2). Waist circumference (WC) was measured at the level of
the iliac crest and the level of the umbilicus in cm to evaluate abdominal
obesity. Measurement of blood pressure (BP) was taken in the right upper
arm in the sitting posture, after a 5 min rest and three measurements
were averaged to be recorded. After obtaining consent, five milliliters of
blood were collected aseptically from the antecubital vein using a serum
separator tube. The H. pylori antibody tests were performed on serum
samples by rapid antibody test strip Wondfo (Guangzhou Wondfo
Biotech Co., Ltd leaflet for H. pylori Antibody test) with 99.0% sensitivity
and 99.20 %specificity. Biochemical parameters such as TG, HDL-c, LDL-
c, and TC were analyzed with Cobas 6000 fully automated clinical
chemistry analyzer using the direct endpoint enzymatic process. The cut-
offs for abnormal serum lipid levels were: �200 mg/dL for total
cholesterol (TC), for triglyceride (TG) concentrations of�150 mg/dL, for
(LDL-c) �130 mg/dL, and HDL-c <40 mg/dL based on the National
Cholesterol Education Program (NCEP) reference limits [35].

2.4. Data quality assurance

Following the completion of each questionnaire, cross-checking was
done among data collectors and the principal investigator. The label on
the test tube and the subject's unique identification number on the
questionnaire were also checked for similarity. Since assuring the quality
of laboratory test results is the core objective, all the requirements of
patient preparation, sample collection, and sample handling were fol-
lowed according to chemistry sample collection-handling and transport
SOP, and the requirements related to proper use of all equipment, re-
agents, and controls was followed according to the standards on the



Table 1. Socio-demographic distribution of gastritis patients attending OPD of
SPHMMC from november 2019 to june 2020, Addis Ababa, Ethiopia.

Variable Category H. Pylori
seropositive

H. Pylori
seronegative

P value

Age Age in Years 35.45 � 13.70 31.79 � 12.34 0.009

Sex Male 92 (52.9%) 68 (39.5%) 0.013

Female 82 (39.5%) 104 (60.5%)

Smoking Yes 3 (1.7%) 4 (2.3%) 0.691

No 171 (98.3%) 168 (97.7%)

Alcohol Drinking Yes 64 (36.8%) 52 (30.2%) 0.197

No 110 (63.2%) 120 (69.8%)

Chewing Khat Yes 27 (15.5%) 22 (12.8%) 0.467

No 147 (84.5%) 150 (87.2%)

Physical Activity
(for �30 min at
least 4 days/week)

Yes 39 (22.4%) 28 (16.3%) 0.149

No 135 (77.5%) 144 (83.7%)

History of Known
Disease

Diabetic 6 (3.4%) 4 (2.3%) 0.215

Hypertension 9 (9.2%) 3 (1.7%)

Renal Disease 1 (0.6%)

Liver Disease – –

Other Known
Disease

159 (91.4%) 164 (95.3%)

Duration of
Dyspepsia

This week 15 (8.6%) 44 (25.6%) <0.001

�1 Month 42 (24.1%) 77 (44.8%)

>Month 71 (40.8%) 32 (18.6%)

>Year 46 (26.4%) 19 (11.0%)

Medication Taken
Recently

Yes 14 (8.0%) 7 (4.1%) 0.107

No 158 (90.8%) 165 (95.9%)

Dietary habits Injera &Wot 103 (59.2%) 97 (56.4%) 0.171

Meat 39 (22.4%) 30 (17.4%)

Vegetarian 32 (18.4%) 45 (26.2%)

Note: injera and wot is a common Ethiopian food, injera is mostly prepared from teff.

Table 2. Mean and SD value of lipid profile and anthropometric measurements
among H. pylori infected and non-infected study participants.

Variables H. Pylori Value P Value

H. Pylori seropositive H.Pylori seronegative

Total Cholesterol 181.81 � 46.65 163.43 � 33.41 <0.001*

Triglyceride 165.18 � 110.30 141.84 � 101.50 0.041*

HDL-c 43.13 � 10.31 44.53 � 38.34 0.642

LDL-c 118.64 � 39.30 103.34 � 28.57 <0.001*

SBP 121.17 � 16.15 116.15 � 13.34 0.005*

DBP 78.14 � 10.35 75.20 � 9.34 0.006*

WC 83.43 � 10.45 81.52 � 8.737 0.060

HC 93.61 � 8.89 93.63 � 7.9 0.984

Weight 64.64 � 10.54 61.71 � 8.52 0.005*

Height 1.66 � 0.007 1.65 � 0.007 0.185

Abbreviations: TC- total cholesterol, TG-triglycerides, HDL-c- high density li-
poprotein cholesterol, LDL-c - low density lipoprotein cholesterol, SBP- systolic
blood pressure, DBP- diastolic blood pressure, WC -waist circumference, HC- hip
circumference. P-value determined by using independent sample t-test.
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manufacturer's instructions. Furthermore, control samples were run with
each set of patient samples for monitoring the performances of lipid
profile determination in serum. And test procedures and interpretation of
test results were also performed according to the precautions and in-
structions supplied by the manufacturer.

2.5. Data analysis and interpretation

The data were analyzed with SPSS Version 23 using descriptive sta-
tistics. For categorical variables, percentages and frequencies are used,
while for continuous variables, mean and standard deviation were used.
The presence of any correlation was assessed by Pearson correlation. An
independent sample t-test was used to compare differences among
various explanatory variables betweenH. pylori seropositive and negative
study participants. A bivariate logistic regression analysis test was con-
ducted to see the existence of crude association and magnitude of asso-
ciation that could exist between the various risk factors and dyslipidemia.
Then risk factors with a p < 0.25 were included in the multivariate lo-
gistic regression model and P-values �0.05 were considered as a cut
point.

2.6. Ethical approval and consent to participate

Ethical clearance was obtained from the Department of Medical
Laboratory Sciences, College of Health Sciences, Addis Ababa University,
ethical review Committee before the study. After getting all permission
from all responsible bodies, written consent was obtained from all study
participants. The collected clinical and laboratory data were kept confi-
dential using unique identification numbers instead of individual names.

3. Results

3.1. Socio-demographic characteristics

A total of 346 subjects participated in the study. Of the 346 subjects,
186 (53.8%) were women and 160 (46.2%) were men, with the mean age
of age 33 � 13 years. The study participants were categorized into either
H. pylori seronegative or H. pylori seropositive groups, and half 174
(50.3%) were H. pylori seropositive. The proportion of H. pylori sero-
positive was statistically higher in men subjects (52.9% vs 39.5%, P ¼
.013). The mean age of the seropositive group was slightly higher than
the seronegative group. Duration of dyspepsia was significantly associ-
ated with H. pylori infection (P < 0.001). Regarding the lifestyle of the
study participants majority of them, 339 (98%) were nonsmokers, 230
(66.5%) did not drink Alcohol, 297 (85.8%) did not chew chat. Besides
67 (19.4%) had regular physical activity habits. Except for age, sex, and
duration of dyspepsia, all other factors had no significant association
with H. pylori infection as shown in Table 1.

3.2. Prevalence of dyslipidemia among dyspeptic patients

Among dyspeptic patients, the overall prevalence of dyslipidemia in
at least one of the four lipid profiles was 253 (73.12 %). Among study
participants, 119/174 (68.39%) were H. pylori seropositive patients that
had dyslipidemia in at least one of the lipid profiles, and 8 (4.60%)
H. pylori seropositive had dyslipidemia in all of the four lipid profiles:
meanwhile, from the total study participant (both H. Pylori seropositive
and H. Pylori seronegative), patients who had an abnormality in all lipid
profiles was 17 (4.91%). The mean level of serum total cholesterol, tri-
glycerides and LDL-c were significantly higher (P < 0.05) among H.
Pylori seropositive, whereas the levels of serum HDL-c was not signifi-
cantly different between H. Pylori seropositive and H. Pylori seronegative
groups. There was also a significant association betweenH. pylori positive
and hypertension, for diastolic blood pressure (DBP) P-value¼ 0.006 and
systolic blood pressure (SBP) P-value ¼ 0.005 Table 2.
3

3.3. Correlation between H. Pylori infection and serum lipid profile

A significant positive correlation were observed between serum total
cholesterol with age (r ¼ 0.409, p < 0.001), weight (r ¼ 0.260, p <

0.001), BMI (r ¼ 0.207, p < 0.001), WC (r ¼ 0.159, p < 0.001), HC (r ¼
0.222, p < 0.001), SBP (r ¼ 0.358, p < 0.001), DBP (r ¼ 0.291, p <

0.001), duration of dyspepsia (r ¼ 0.144, p ¼ 0.007) whereas there was
statistically negative correlation between TC and sex (r ¼ -0.103,p ¼
0.007), alcohol drinking (r¼ -0.153, p¼ 0.004). However, no significant



Table 4. Lipid profile versus H. Pylori status among adult patients attending at
OPD of SPHMMC, Addis Ababa, Ethiopia.

Lipid Profile H. pylori
seropositive

H. pylori
seronegative

COR 95% CI

TC <200 122 (45.9%) 144 (54.1%) 0.456 0.272–0.766

�200 52 (65%) 28 (35%)

TG <200 127 (46.2%) 148 (53.8%) 0.438 0.254–0.756

�200 47 (66.2%) 24 (33.8%)

HDL-c <40 75 (48.4%) 80 (51.6%) 0.871 0.570–1.331

�40 99 (51.8%) 92 (48.2%)

LDL-c <100 66 (45.5%) 79 (54.5%) 0.847 0.680–1.055

�100 108 (53.7%) 93 (46.3%)

Abbreviations: TC-Total Cholesterol, TG-Triglyceride, LDL-c-Low Density
Lipoprotein-Cholesterol, HDL-c- High Density Lipoprotein Cholesterol, COR-
crude odd ratio, CI-confidence interval.
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correlation was found between TC and cigarette smoking (r ¼ 0.080, p ¼
0.137). Statistically significant correlation was also seen between serum
TGwith age (r¼ 0.266, p< 0.001), weight (r¼ 0.242, (p< 0.001), WC (r
¼ 0.196, p < 0.001) whereas there was no statistically significant cor-
relation between HDL-c and all associated factors as shown in Table 3.

In this study, a total of 191 (55.2%) of the study participants had
abnormally low HDL-C, 201 (58.1%) had high LDL-C, 80 (23.1%) had
high TC, and 72 (20.8%) had high TG values. The proportion of abnor-
mally high serum TC, TG, and LDL-c amongH. pylori seropositive subjects
were 52 (65%), 47 (66.2%), and 108 (53.7%) respectively, while 75
(48.4%) of the total study participants had low HDL-c concentration.
Concerning the magnitude of lipid profile abnormality among H. pylori
seronegative for TC, TG, and LDL-c were 28 (35%), 24 (33.8%), and 93
(46.3%) respectively. The proportion of low HDL-c levels amongH. pylori
seronegative subjects was slightly higher than H. pylori seropositive one
(51.6% vs 48.4%) as indicated in Table 4.

On Bivariate analysis H. Pylori status (COR 2.139, 95% CI
1.256–3.640 P ¼ 0.005), Diastolic Blood Pressure (DBP) �90mmHg
(COR 3.174, 95% CI 1.715–5.874, P < 0.001), Systolic Blood Pressure
(SBP) � 120 mmHg (COR 0.478, 95% CI 0.269–0.851, P ¼ 0.012), age
>45 years (COR 1.22, 95%CI 0.459–3.25, P < 0.001), and having BMI
�25 kg/m2 (COR 0.436, 95% CI 0.248–0.767, p ¼ 0.004) were inde-
pendently associated with serum total cholesterol concentrations. How-
ever, the other predictors were not associated with serum total
cholesterol abnormality. On the multivariate analysis age >45 (AOR
4.864, 95% CI 2.281–4.080, P < 0.001), having SBP �120mmHg (AOR
1.036, 95% CI 1.009–1.065, P ¼ 0.036) and being H. Pylori seropositive
(AOR 0.555, 95% CI 0.318–0.967, P¼ 0.038) were the only independent
predictors of dyslipidemia as shown in Table 5.

4. Discussion

Globally, H. pylori infection is one of the most widespread bacterial
infections; it affects more than 80% of the populations in developing
countries [36]. Infection with H. pylori is usually acquired in childhood
via oral-oral or fecal-oral routes. The seropositive prevalence of H. pylori
infection among the current study population was 50.3%. Nowadays,
evidence has come to the literature strongly suggesting the potential
association between H. pylori and extra gastric disorders. It was demon-
strated that H. pylori infection affects the cardiovascular system which
leads to the alteration of total cholesterol, triglycerides, LDL-c, and HDL
cholesterol [37, 38, 39].

Dyslipidemia is a group of disorders in the metabolism of cholesterol
and triglycerides, which bring implications inside the cardiovascular
Table 3. Correlation of lipid profiles with independent factors in H. Pylori Seropositi

Predictors Total Cholesterol Triglycerides H

r P R P r

Age 0.409 <0.001 0.266 <0.001 -0

Sex -0.103 0.007 -0.179 0.001 -0

Physical Activity 0.007 0.897 -0.045 0.406 0.

Weight 0.260 <0.001 0.242 <0.001 -0

BMI 0.207 <0.001 0.151 0.005 -0

WC 0.159 <0.001 0.196 <0.001 -0

HC 0.222 <0.001 0.125 0.020 -0

SBP 0.358 <0.001 0.245 <0.001 -0

DBP 0.291 <0.001 0.204 <0.001 -0

Alcohol Drinking -0.153 0.004 -0.080 0.139 0.

Cigarette Smoking 0.080 0.137 0.013 0.816 0.

Chew chat 0.089 0.100 0.082 0.128 0.

Duration of Dyspepsia 0.144 0.007 0.032 0.555 0.

Abbreviations: TC- total cholesterol, TG-triglycerides, HDL-c- high density lipoprot
pressure, DBP- diastolic blood pressure, WC -waist circumference, HC- hip circumfer
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system leads to vascular coronary disease and atherosclerosis [40]. The
dyslipidemias are basically categorized as under those who experience
elevated levels of triglycerides, TC, LDL-c, or a mixed form of all, and the
decreased levels of the HDL cholesterol. A Result from a previous study
showed that there was a relationship between H. pylori infection and
chronic progression of atherogenesis by changes in serum lipid meta-
bolism mainly low-density lipoprotein (LDL) cholesterol and
high-density lipoprotein (HDL) cholesterol are known as the risk factors
for cardiovascular diseases, but the mechanism is not understood
perfectly yet [41, 42, 43, 44, 45]. The present study also revealed a
significant increase in the levels of total cholesterol, triglycerides, and
LDL-c among patients with H. pylori infection when compared with
healthy individuals (p < 0.001, p ¼ 0.041, and p < 0.00) respectively.
Our findings were inconsistent with a study conducted in Korea; found
that H. Pylori is related to higher levels of TC and LDL-c [46]. According
to the results of the current study, in male subjects, H. pylori seroposi-
tivity resulted in a significant increase of serum LDL-c (P value ¼ 0.03);
even though higher levels of TG and lower levels of HDL-c were observed
among H. pylori seropositive subjects, there was no significant difference
between seropositive and seronegative subjects regarding the level of
HDL-c and TG. Similarly, the result of a study done by Mohamadreza
Haeri et al. showed that the level of TC and TG were significantly higher
among H. pylori seropositive individuals than the ones without such
infection [41]. This could be due to the involvement of cytokines, espe-
cially tumor necrosis factor, which inhibits lipoprotein lipase and en-
hances free radical generation. This in turn facilitates the oxidation of
ve patients attending at OPD of SPHMMC, Addis Ababa, Ethiopia.

igh Density Lipoprotein-Cholesterol Low Density Lipoprotein-Cholesterol

P r P

.066 0.217 0.390 <0.001

.023 0.608 -0.091 0.090

022 0.685 0.022 0.681

.050 0.352 0.249 <0.001

.005 0.356 0.203 <0.001

.079 0.143 0.103 0.056

.036 0.500 0.238 <0.001

.036 0.500 0.322 <0.001

.004 0.947 0.275 <0.001

044 0.417 -0.20 0.025

002 0.976 0031 0.569

039 0.465 0.035 0.518

102 0.059 0.169 0.002

ein cholesterol, LDL-c- low density lipoprotein cholesterol, SBP- systolic blood
ence, r-Pearson correlation coefficient, p ¼ p value for correlation.



Table 5. Odds ratios of H. pylori infection for high total cholesterol concentrations among adult patients attending at OPD of SPHMMC, Addis Ababa, Ethiopia.

Variable Category Total Cholesterol Bivariate Analysis Multivariate Analysis

<200 mg/dl No (%) >200 mg/dl No (%) COR 95%CI P AOR 95%CI P

Age <35
35–40
41–45
>45

200 (87%)
22 (64.7%)
11 (50%)
33 (55%)

30 (13%)
12 (35.3%)
11 (50%)
27 (45%)

1
0.667
0.818
1.22

1
0.280–1.588
0.57–3.47
0.459–3.25

<0.001 1
1.476
1.765
4.864

1
0.980–2.262
1.606–2.592
2.281–4.080

<0.001

Sex Male
Female

120 (75%)
146 (78.5%)

40 (25%)
40 (21.5%)

1
1.065

1
0.635–1.787

0.061 1
0.936

1
0.533–1.646

0.820

DBP <90mmHg
�90mmHg

236 (80.5%)
30 (56.6%)

57 (19.5%)
23 (43.4%)

1
3.174

1
1.715–5.874

<0.001 1
1.021

1
0.979–1.065

0.329

SBP <120mmHg
�120mmHg

121 (85.2%)
145 (71.1%)

21 (14.8%)
59 (28.9%)

1
0.478

1
0.269–0.851

0.012 1
1.036

1
1.009–1.065

0.036

BMI <25 kg/m2

�25 kg/m2
218 (80.7%)
48 (63.2%)

52 (19.3%)
28 (36.8%)

1
0.436

1
0.248–0.767

0.004 1
1.660

1
0.913–3.020

0.660

H. Pylori status Positive
Negative

122 (70.1%)
144 (83.7%)

52 (29.9%)
28 (16.3%)

2.139
1

1.225–3.640
1

0.005 0.555
1

0.318–0.967
1

0.038

HC <102cm
>102cm

229 (79%)
37 (66.1%)

61 (21%)
19 (33.9%)

1
0.551

1
0.256–1.640

0.069 1
1.291

1
0.617–2.702

0.291

WC <94cm
>94cm

237 (78%)
29 (69%)

67 (22%)
13 (31%)

1
0.866

1
0.410–1.826

0.705 1
0.690

1
0.297–1.607

0.390

Alcohol Drinking Yes
No

81 (69.8%)
185 (80.4%)

35 (30.2%)
45 (19.6%)

1.771
1

1.035–3.032
1

0.037 0.690
1

0.389–0.967
1

0.206

Smoking Cigarette Yes
No

6 (85.7%)
260 (76.7%)

1 (14.3%)
79 (23.3%)

0.462
1

0.054–3.986
1

0.483 1.748
1

0.158–3.014
1

0.748

Abbreviations: SBP- systolic blood pressure, DBP- diastolic blood pressure, WC -waist circumference, HC- hip circumference, COR-crude odd ratio, CI-confidence
interval, AOR-adjusted odd ratio.
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LDL-c, which is a key event in atherosclerosis [47, 48, 49, 50]. Several
lines of evidence indicate that the secretion of inflammatory cytokines by
cells induced by chronic infection of gram-negative bacteria is related to
the change of lipid profiles. These investigations indicate that H. pylori
infection may be involved in the change of lipid profiles through a sys-
temic inflammatory response [51, 52, 53, 54].

Our study also found a significant association between H. pylori
infection and hypertension and increased BMI. However, we found no
significant association was found between H. pylori infection and HDL-c,
this finding was comparable with a study done by Leinonen M et al. [55].
However, some studies indicated that successful eradication of H. pylori
infection can reduce the risk of low HDL-c [56, 57]. This might be, due to
lipopolysaccharide (LPS) present in the cell walls of gram-negative bac-
teria H. pylori, there is stimulation of large quantities of cytokines (TNF-α
and IL-6) which inhibit lipoprotein lipase activity. The consequence
being lead to lipid tissue mobilization occurs through an increase in
serum TG level and in contrast, a decrease in serum HDL cholesterol level
[58]. In the current study, H. pylori-infected patients had higher mean
lipid profiles for TC, TG, and LDL-c. Similarly, previous studies indicated
that H. pylori seropositive subjects had higher serum triglyceride, total
cholesterol, and LDL-c concentrations when compared to healthy sub-
jects [59, 60, 61, 62, 63, 64]. Our findings were also in agreement with
another Korean study which showed that H. pylorus was independently
associated with an increased level of TC, and LDL-C [65].

In the current study prevalence of at least one serum lipid profile
abnormality among H. pylori seropositive was 68.39%, which was higher
than those of an Iranian study 60.40% [66] and lower than the study
conducted by Abdu et al who reported 87.2 % [42]. The reason for
variation might be, due to sample size, methodology, population, and
geographic differences. The concentration of TC, TG, and LDL-c was
positively associated with H. pylori infection. This result was in agree-
ment with a study conducted at Jimma, Ethiopia. With regard to risk
factors, the present study found that age >45, systolic blood pressure
�120mmHg, and being H. Pylori seropositive were independent pre-
dictors of dyslipidemia which was in line with the study done by Abdu et
al [42]. Shreds of evidence from the current work suggest the develop-
ment of hyperlipidemia might associate with H. pylori infection. Pieces of
5

evidence from previous studies also indicated that activation of inflam-
matory mediators, the release of toxin, proinflammatory factors, auto-
immune reaction, improper functioning of the immune system, altering
lipid and ironmetabolism are among the leadingmechanisms ofH. pylori,
which contributes to cardiovascular diseases [67, 68].

In opposite to the above-mentioned facts, a number of studies did not
support the concept ofH. pylori associationwith lipid profile alteration. For
instance, a cohort study done by Elizalde et al. reported that H. pylori
infection had no influence on serum lipids levels before and 3months after
eradication therapywith a low treatment rate [69]. Another study done on
undergraduate medical students in Iran found that H. pylori infected pa-
tients had lower mean concentrations of total cholesterol, LDL-c, and tri-
glycerides but higher concentrations of HDL-C compared to H. pylori
negative individuals [70]. Since, several studies have been performed in
different populations these controversial study findings regarding lipid
profile among H. pylori patients may be explained by the varying study
methodologies employed such as different study populations, limited
sample size, or inadequate consideration of potential confounders.
4.1. Limitation of the study

We were depending on only serum antibody tests for determining the
presence of H. pylori infection. Since it is a cross-sectional analysis, it
cannot create causal associations between the variables under investi-
gation and the study was done among OPD patients so, cannot be
generalized to the general population.

5. Conclusion

This study reported that more than two-thirds of the H. pylori sero-
positive groups had exhibited dyslipidemia in at least one lipid profile,
which can accelerate the incidence of the atherosclerosis process. Hence,
our study provided additional supporting evidence to the existing claim
that H. pylori infection played a role in accelerating atherosclerosis by
altering lipid metabolism by elevating total cholesterol and LDL-c con-
centrations. Therefore, it is crucial to eradicating H. pylori as well
investigate and treat dyslipidemia in context to this infection.
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