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Background: Dyslipidemia refers to a lipid profile disturbance due to decreased high-density lipoprotein cholesterol and elevated 
low-density lipoprotein cholesterol, triglycerides, and total cholesterol. Helicobacter pylori infection can lead to some appetite-related 
disorders that may cause deregulated absorption of nutrients in the digestive system, contributing to changes in serum lipids. The 
purpose of this study is to assess dyslipidemia and its associated factors among H. pylori-infected patients attending at University of 
Gondar Comprehensive Specialized Hospital.
Methods: A comparative cross-sectional study was conducted on 231 H. pylori-positive and control groups, which were included by 
the convenience sampling technique from March to May 2021 at University of Gondar Specialized Hospital. Sociodemographic and 
behavioral characteristic data were collected using a pretested questionnaire, and 5mL of venous blood were used to determine the 
lipid profiles using DxC 700 AU chemistry analyzer. The data were analyzed using SPSS version 25. Mann–Whitney U-test and 
multivariable logistic regression were applied, and P-value <0.05 is considered statistically significant.
Results: The magnitude of dyslipidemia among H. pylori-infected patients was 71.8% (95% CI: 62.7–79.7). There was a statistically 
significant difference in lipid profiles between H. pylori-infected patients and control groups. The median (IQR) of lipid profiles in 
H. pylori-infected patients and control groups were for low-density lipoprotein: 108 (89.8, 145.5) vs 95 (79.45, 115.8, P<0.001), for 
triglycerides: 93 (65,117) vs 83 (58.5, 102, P=0.031), and cholesterol: 143 (119.5, 169,) vs 125 (110,143, P<0.001) mg/dl, respectively. 
Helicobacter pylori infection, alcohol drinking, unable to read and write, primary school, and secondary school were a significant 
associated variables with dyslipidemia (P<0.05).
Conclusion: There was a median lipid profile statistically significant difference between H. pylori-positive and control groups. 
Helicobacter pylori infection, educational status, and alcohol drinking habit had statistically significant association with dyslipidemia.
Keywords: associated factors, dyslipidemia, H. pylori

Background
Dyslipidemia refers to a lipid profile disturbance, including both hyperlipidemia and hypolipidemia.1 It is categorized by 
a decreased high-density lipoprotein cholesterol (HDL-C) and an elevated low-density lipoprotein cholesterol (LDL-C), 
triglycerides (TGs), and total cholesterol (TC).2

The invading of the stomach by H. pylori causes reliable disturbance of the stomach, which can affect some 
biochemical parameters (lipid profiles) in the patient. The underlying possible mechanisms for these conditions are 
chronic low-grade activation of the coagulation cascade, accelerating atherosclerosis, and antigenic mimicry between 
H. pylori and host epitopes leading to autoimmune disorders and lipid metabolism abnormality.3 Scientific facts indicate 
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that H. pylori infection can lead to some appetite-related disorders and significant changes in body weight. Dysregulated 
absorption of nutrients and the effects of the inflammatory response system caused by H. pylori infection contribute to 
changes in serum lipids. The change of lipid profiles may also be due to the effects of the inflammatory response system 
caused by H. pylori infection. 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.5

An experimental investigation indicated that interleukin-8, which is overexpressed in H. pylori-infection, increases 
the recruitment of T lymphocytes and smooth muscle cells, contributing to atherosclerosis.6 In addition to this, 
lipopolysaccharide (LPS) affects circulating macrophages and increases free radical production. It is known that free 
radicals oxidize LDL, the result of which (oxidized LDL) transforms macrophages into foam cells are known to be 
essential in atherosclerosis pathogenesis.7 With the presence of LPS in the cell walls of H. pylori, there is the stimulation 
of large quantities of cytokines (TNF-α, and IL-6) which inhibit lipoprotein lipase activity.8,9

The commitment of dyslipidemia to cardiovascular diseases (CVDs) is apparent from several longitudinal considera-
tions that have outlined the affiliation of high levels of LDL-C, TC, TG, and low levels of HDL-C with CVD.11–13 

Dyslipidemia is a class of TC and TG metabolism disorders that have consequences for the cardiovascular system, 
causing pathologies such as vascular coronary disease and atherosclerosis. An increase in TC, LDL-C, and decrease in 
HDL-C levels in H. pylori-infected people creates an atherogenic lipid profile, which could promote atherosclerosis with 
its complications, myocardial infarction, stroke, and peripheral vascular disease.14

Different studies have reported different findings regarding the relationship of H. pylori disease and its relation to 
changes in serum lipid profile. Several studies yield various and sometimes contradictory results: increased, normal, and 
decreased levels of lipids.15–18 In H. pylori patients, observational studies have found a strong correlation between rising 
levels of LDL-C or decreasing levels of HDL-C and increased risk of coronary artery disease (CAD) events.19 Other 
studies showed that H. pylori could play a role in the development of ischemic heart disease through various means, such 
as endothelial cell colonization, lipid profile changes, hypercoagulation, platelet aggregation, molecular mimicry 
mechanism induction, and low-grade systemic inflammation progression.20

Dyslipidemia is the most asymptomatic metabolic disorders, which is analyzed incidentally or through screening. 
However, in serious cases, the patient can show one of the indications of the complications (either coronary or peripheral 
artery illness) such as leg pain, chest pain, dizziness, palpitations, swelling of lower limb or veins (eg, in neck or 
stomach), and blacking out.

The effects of H. pylori infection on lipid profiles are still unknown. Several studies have shown varying and 
occasionally contradictory results, including raised, normal, and decreased lipid levels, all of which have been reported. 
This study will be used as a source of information about lipid profiles of H. pylori-infected patients for the physicians for 
early detection, treatment, and prevention of lipid abnormalities. This study will also provide supportive evidence for 
policymakers and evidence-based information to the scientific community about the lipid profiles among H. pylori- 
infected patients. Additionally, this study will serve as baseline information for other researchers in the study area. 
Therefore, the aim of this study is assessing dyslipidemia and its associated factors among H. pylori-infected patients 
attending at University of Gondar Comprehensive Specialized Hospital from March 10/2021 to May 10/2021, Gondar, 
North-West Ethiopia.

Materials and Methods
Study Population, Area, Design and Period
A hospital-based comparative cross-sectional study design was conducted among H. pylori-infected patients attending 
the outpatient department of University of Gondar Comprehensive Specialized Hospital (UGCSH), which is located in 
Gondar town, Amhara Region, North-West Ethiopia. Gondar is found in the North-West of Ethiopia at about 727 km and 
180 km away from the capital city Addis Ababa and Bahirdar respectively. It is at 12°3′ N latitude and 37°28 ′E.29 The 
current population of Gondar city is 378,000 and has a total area of 192.3 km2 with undulating mountainous 
topography.30 Currently, the hospital has a catchment population of over 7 million and serving as a referral hospital 
for all populations in the Central Gondar zone and neighboring district areas. All H. pylori-infected patients attending at 
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UGCSH during the study period and who can participate in the study were included in the study population. Age- 
matched healthy H. pylori-negative adults who visited Gondar Blood Bank during the study period were included in the 
control groups.

Eligibility Criteria
Inclusion Criteria
All H. pylori-infected adult patients aged greater than or equal to 18 years and who were voluntarily to participate were 
included in the study. All H. pylori-negative individuals aged greater than or equal to 18 years and who were willing to 
participate in the study were included in the control groups.

Exclusion Criteria
Study participants withTB, drug users, antiretroviral treatment users, participants with hypertension and diabetes mellitus 
(DM) were excluded from the study by screening and reviewing their medical records. Patients who were severely ill 
were also excluded from the study.

Sample Size Determination and Sampling Techniques
The sample size was determined by using open Epi, version-3 software by considering the following assumptions; mean 
difference of TG on a study done at the United States of America (USA),28 sample 1 mean=177.2, SD1=87.5, sample 2 
mean=148, SD2=68.2, 95% confidence level, and 80% power (0.84) (power approach two mean difference formula). 
This gives a total of 228 (114 confirmed H. pylori patients and 114 healthy H. pylori-negative control groups) study units. 
A convenience sampling technique was employed to select study participants at UGCSH and adult healthy controls from 
the Gondar Blood Bank. When the study participants visited the medical OPD with complaint of gastritis, they were 
tested for H. pylori. If the patients were tested positive for H. pylori, they were asked to fill written consent for their 
participation in our study.

Operational Definition
Dyslipidemia was considered when total cholesterol >200 mg/dl and/or triglycerides >150 mg/dl and/or LDL-C> 
130 mg/dl and/or, HDL-C <40 mg/dl; male and/or, HDL-C<50 mg/dl; female.31 Alcohol intake was defined as people 
who never drink any alcohol and people who do not drink alcohol now but did in the past (non-drinkers), and people who 
drink alcohol one or more days per week (regular drinkers), and (past drinkers) (ex-drinker).32 Cigarette smoking was 
also defined as non-smoker (individuals who never smoke, and those who smoke before but not current) and smoker 
(individuals who are currently smoking).32 The WHO definition of obesity is based on various categorical cut-points 
based on the body mass index (BMI) of weight-for-height: underweight (<18.5 kg/m2), normal weight (18.5–24.9 kg/m2), 
overweight (25.0–29.9 kg/m2), and obesity (≥30 kg/m2).33 Physical exercise was considered when a study subject has 
experience of doing the physical exercise once per day for 20–30 minutes as a continuous activity.34

Data Collection and Laboratory Methods
The socio-demographic characteristics of study participants were collected by using a questionnaire prepared for this 
study. The questionnaire consisted of the study participant’s age, sex, ethnicity, religion, marital status, residence, 
occupation, educational status, income, and behavioral characteristics such as the habit of physical exercise, smoking 
habit, and a habit of alcohol drinking, and cigarette smoking. Data for these characteristics were collected by trained 
nurses through a face-to-face interview. The study participants were interviewed after written informed consent was 
taken.

Height was measured using a height measure scale. Participants stood erect on the stadiometer’s floorboard with their 
backs to the stadiometer’s vertical backboard. Both heels of the feet were placed together on the vertical board, with both 
heels touching the base. The feet were at a 60-degree angle, slightly outward. The participant’s shoes and hats were 
removed during the height assessment. The height measurement was recorded to the nearest 0.1 cm.35 Before weighing 
the study subjects, the weight scale was set at zero. Then, the participants were asked to remove extra layers of clothing, 
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shoes, jewelry, and any items in their pockets. After the participants were asked to step on the scale backward (for 
confidentiality), their body weight was recorded to the nearest 0.1 kg (100 g).35 The waist circumference was measured 
using a tape measure at the level of the iliac processes and the umbilicus to assess abdominal (central) obesity.36 The 
spatial distance between each corresponding hip bone in proportion to the buttocks was determined by measuring the hips 
with a tape measure.37

After receiving informed consent from the study participants, 8–12 hours fasting 5 mL of venous blood was 
collected preferably at the antecubital area by applying a tourniquet. Before collecting the sample, the puncture area of 
the vein was disinfected by using 70% alcohol. The serum was collected using a serum separator tube at the medical 
ward department of UGCSH. After collection, specimens were transported to the clinical chemistry unit of the UGCSH 
laboratory for analysis. The collected blood sample was left for 30 minutes at room temperature. Then, the blood 
samples were centrifuged for 5 minutes at 3500 revolutions per minute (rpm) to separate serum from formed elements. 
All these procedures were done by the laboratory technologist and principal investigator by applying standard 
operating procedures (SOPs). The HDL-C, LDL-C, TG, and TC were analyzed by DxC 700 AU auto analyzer 
(Beckman Coulter, USA). The stool antigen H. pylori RapiCard™ Insta tests were performed for the recruitment of 
study participants.

Data Quality Assurance and Management
The questionnaire was prepared in both languages English and Amharic (which is the local language). Five percent4 of 
the sample size was pre-tested at Poly health center. Data collectors were trained in data collection to eliminate technical 
and observer bias. After completion of each questionnaire, cross-checking was done between the data collector and 
principal investigator to assure the completeness of the data collected. The label on the test tube and the study 
participants’ unique identification number on the questionnaire were checked. Before patient sample processing, quality 
controls (normal and pathological) were performed, and the study participants’ result was taken after confirmation of the 
controls was okay.

Data Analysis and Interpretation
The results were organized and summarized using frequency, and percentage for categorical variables, median (inter-
quartile range) for continuous variables, and tables. The model of fit was checked by Hosmer and Lemeshow’s goodness 
fit statistic. The Kolmogorov–Smirnov and Shapiro Wilk normality test were conducted to check the normality of 
continuous variables. Since the continuous variables were not normally distributed, Mann–Whitney U-tests were used to 
compare the median and interquartile range of these variables. Multivariable logistic regression analysis was done to 
control possible confounders and to determine factors statistically associated with dyslipidemia. The variables were 
selected by the backward selection method. P-values less than 0.05 were considered statistically significant.

Results
Socio-Demographic Characteristics of Study Participants
This study included 117 H. pylori-infected individuals and 114 H. pylori-negative healthy control groups with response 
rate of 100%. Among the study groups, 117 (50.65%) were females, ranging in age from 18 to 63 years, with a median 
(IQR) age of 31 (22, 40) years. The median (IQR) age of H. pylori-positive and control groups was 32 (22, 42.5), and 31 
(20, 38) years, respectively. The urban residence of study participants was 155 (67.10%), and 121 (52.38%) were 
married. Based on educational status, 67 (29.00%) study participants were from secondary schools, 77 (33.33%) of 
occupation status were students (Table 1).

Behavioral and Anthropometric Characteristics of Participants
Based on the lifestyle condition of study participants, almost all of the study participants 230 (99.6%) were non-smokers, 
214 (92.6%) did not drink alcohol, 229 (99.13%) did not chew khat, and 196 (84.8%) did not have regular physical 
exercise. The BMI value of the study participants, 184 (79.7%) had normal (18.5–25kg/m2), 17 (7.4%) had overweight 
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Table 1 Sociodemographic, Behavioral and Anthropometric Characteristics of Study Participants 
Characteristics of Study Subjects (N=231, UGCSH, Gondar, 2021) (Pearson’s Chi-Square Test)

Variables Category H. pylori Positive, 
N=117 
N (%)

Control, 
N=114 
N (%)

Total, 
N=231 
N (%)

p-value

Age group <40 years 68(58.1) 96(84.2) 164(71) 0.060

≥40 years 49(41.9) 18(15.8) 67(29)

Sex Male 53(45.3) 61(53.5) 114(49.4) 0.486

Female 64(54.7) 53(46.5) 117(50.6)

Residence Rural 62(52.99) 14(12.3) 76(32.9) 0.214

Urban 55(47.01) 100(87.7) 155(67.1)

Education 

status

Illiterate 41(35.0) 13(11.4) 54(23.4) <0.001

Primary 30(25.6) 6(5.3)) 36(15.5)

Secondary 12(10.3) 55(48.2) 67(29.0)

≥College 34(29.1) 40(35.1) 74(32.0)

Occupation Student 26(22.2) 51(44.7) 77(33.3) 0.221

Farmer 23(19.7) 6(5.3) 29(12.6)

Merchant 5(4.3) 10(8.8) 15(6.5)

House wife 37(31.6) 15(13.2) 52(22.5)

Gov’t employee 18(15.4) 24(21.0) 42(18.2)

Private and othersa 8(6.8) 8(7.0) 16(6.9)

Marital status Single 32(27.4) 59(51.8) 91(39.4) 0.119

Married 74(63.2) 47(41.2) 121(52.4)

Separatedb 11(9.4) 8(7.0) 19(8.2)

Physical 
exercise

Yes 16(13.7) 19(16.7) 35(15.2) 0.25

No 101(86.3) 95(83.3) 196(84.8)

Body mass 

index

18.5–24.99 kg/m2 91(77.8) 93(81.6) 184(79.7) 0.309

≥25 kg/m2 6(5.1) 11(9.6) 17(7.4)

<18.5 kg/m2 20(17.1) 10(8.8) 30(13.0)

Alcohol 

drinking

Yes 10(8.5) 7(6.10 17(7.4) <0.001

No 107(91.5) 107(93.9) 214(92.6)

Waist 
circumference

<94 cm 106(90.6) 109(95.6) 215(93.7) 0.113

≥94 cm 11(9.4) 5(4.4) 16(6.3)

Hip 

circumference

<102 cm 97(82.9) 109(95.6) 206(89.2) 0.020

≥102 cm 20(17.1) 5(4.4) 25(10.8)

(Continued)
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(≥25kg/m2), and 30 (13.0%) had underweight (<18.5kg/m2). From the study participants, 215 (93.7%) had less than 
94cm of waist circumference, and 206 (89.2%) had less than 102 cm of the hip circumference (Table 1).

The Magnitude of Dyslipidemia Among Study Participants
The overall prevalence of dyslipidemia in either of the four lipid profile parameters was 145 (62.8%) (95% CI: 56.2– 
69%). From H. pylori-infected patients, the prevalence of dyslipidemia in at least one of the parameters among the four 
lipid profiles were 71.8% (84/117) (95% CI: 62.7–79.7%) and 53.5% (61/114) (95% CI: 43.9–62.9%) were from control 
groups (Table 2).

The serum level of abnormal lipid profile among H. pylori-positive individuals were 53 (45.3%) HDL-C, 41 (35%) 
LDL-C, 12 (10.3%) TC, and 12 (10.3%) TG, whereas the prevalence of dyslipidemia among control groups were 54 
(47.37%), 11 (9.6%), 9 (7.9%), and 1 (0.9%) of serum HDL-C, LDL-C, TC, and TG, respectively (Table 2).

Associated Factors of Dyslipidemia Among Study Individuals
Those variables that had a statistically significant associations with dyslipidemia (P<0.05) in bivariate analysis such as 
age, education status, H. pylori infection, alcohol drinking habits, and hip circumference were entered to multivariate 
analysis. In multivariable analysis, there was a significant association between dyslipidemia with educational status 
(p=0.001), alcohol drinking habits (p=0.001), and H. pylori infection (p=0.001) (Table 3).

Table 2 Dyslipidemia Among H. pylori-Positive Patients and Control Groups (N=231 at UGCSH, 
Gondar, 2021)

Lipid Profiles H. pylori Status Total

Positive Control

N (%) 95% CI N (%) 95% CI N (%) 95% CI

Decreased HDL-C 53(45.3%) 36.1–54.8 54(47.4) 37.9–56.9 107(46.3) 39.8–53

Increased LDL-C 41(35) 26.5–44.4 11(9.6) 4.9–16.6 52(22.5) 17.3–29.4

Hypercholesterolemia 12(10.3) 3.4–11.2 9(7.9) 0–4.8 21(9.1) 3.0–9.4

Hypertriglyceridemia 12(10.3) 3.4–11.2 1(0.9) 3.1–13.4 13(5.6) 5.4–13.1

Total dyslipidemia 84(71.8) 62.7–79.7 61(53.5) 43.9–62.9 145(62.8) 56.2–69

Table 1 (Continued). 

Variables Category H. pylori Positive, 
N=117 
N (%)

Control, 
N=114 
N (%)

Total, 
N=231 
N (%)

p-value

Cigarette 
smoking

Yes 1(0.9) 0 1(0.4) 0.440

No 116(99.1) 114(100) 230(99.6)

Khat chewing Yes 0 2(1.8) 2(0.9) 0.065

No 117(100) 112(98.2) 229(99.1)

Note: aothers= priest, bseparated (divorced and widowed).
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Table 3 Multivariate and Bivariate Logistic Regression Analysis to Identify Associated Factors of Dyslipidemia 
Among Study Participants (N=231, Gondar, 2021)

Variables Dyslipidemia COR (95% CI) AOR (95% CI) p-value

Yes No

Age <40 years 93 71 1 1

≥40 years 52 15 2.647 (1.379–5.081)** 1.6779(0.692–4.063) 0.081

Sex Male 69 45 1 1 1

Female 76 41 1.209(0.709–2.602) 0.860(0.364–2.033) 0.409

Marital status Single 50 41 1 1 1

Married 81 40 1.660(0.948–2.908) 1.328(0.611–2.887) 0.097

Separated 14 5 2.296(0.763–6.908) 1.329(0.360–4.906) 0.099

Residence Rural 52 24 1 1 1

Urban 93 62 0.692(0.387–1.237) 2.308(0.869–6.128) 0.050

Education status Unable to read and write 41 13 4.139(1.907–8.985)*** 4.413(1.384–14.077)** 0.012*

Primary 26 10 3.412(1.441–8.082)** 3.607(1.026–9.170) 0.045*

Secondary 46 21 2.875(1.440–5.740)** 4.787(2.167–10.571) <0.001***

College and above 32 42 1 1 1

Occupation status Student 48 29 1 1 1

Farmer 20 9 1.343(0.539–3.341) 0.269(0.039–1.874) 0.331

Merchant 10 5 1.208(0.376–3.887) 0.233(0.034–1.582) 0.124

House wife 38 14 1.640(0.762–3.530) 0.229(0.038–1.373) 0.141

Gov’t employee 21 21 0.604(0.282–1.293) 0.360(0.070–1.841) 0.339

Private 8 8 0.604(0.205–1.784) 0.082(0.011–0.621) 0.019

Alcohol drinking Yes 3 14 9.204(2.562–33.062)** 9.767(2.616–36.467)** 0.001**

No 142 72 1 1 1

BMI 18.5–24.99 kg/m2 111 73 1 1 1

>24.99 kg/m2 12 5 1.578 (0.534–4.668) 2.286(0.614–8.505) 0.119

<18.5 22 8 1.809(0.764–4.280) 1.869(0.679–5.139) 0.410

Exercise Yes 25 10 1 1

No 120 76 1.583(0.720–3.480) 1.734(0.652–4.614) 0.221

H. pylori status Negative 61 53 1 1 1

Positive 84 33 2.212(1.282–3.816)** 3.377(1.637–6.966)** 0.001**

WC <94 cm 132 83 1 1 1

≥94 cm 13 3 2.725(0.754–9.850) 1.354(0.126–14.533) 0.858

HC <102 cm 124 82 1 1 1

≥102 cm 21 4 3.472(1.150–10.483)* 2.123(0.517–8.7140 0.128

Notes: *p<0.05, **p<0.01, ***p<0.001. 
Abbreviations: AOR, adjusted odds ratio; BMI, body mass index; COR, crude odds ratio; CI, confidence interval; HC, hip circumference; WC, 
waist circumference.
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Comparison of Lipid Profiles Among Study Participants
The median level of serum HDL-C was not statistically significant difference with H. pylori-positive and control groups 
(p=0.376). However, the median serum level of LDL-C, TG, and TC was a statistically significant difference between 
H. pylori-positive and control groups (p<0.05) (Table 4).

Discussion
The prevalence of dyslipidemia among H. pylori patients in either of the four lipid profiles was 71.8% (95% CI: 62.7– 
79.7), which was higher than a study conducted in Iran (60.4%).22 Our findings, however, were lower than a study done 
in Ethiopia, which found that 87.2% of H. pylori patients had dyslipidemia.21 The reason for the variation is most likely 
related to differences in lifestyle, study design, and sample size.

In our finding, the odds of dyslipidemia among peoples unable to read and write were 4.413 times higher (AOR: 
4.413; 95% CI: 1.384–14.077, P=0.012), the odds of dyslipidemia being primary school education status were 3.067 
times higher (AOR: 3.067; 95% CI: 1.026–9.170; P=0.045), and the odds of dyslipidemia among secondary school 
education status were 4.787 times higher (AOR: 4.787, 95% CI; 2.167–10.571, P<0.001) compared to higher educational 
status. Most cardiovascular risk factors were more common at lower educational levels in the most recent National 
Health Survey, indicating a trend toward better health outcomes as education levels increase.38 People with a lower level 
of education are more likely to develop unhealthy eating habits and lifestyles, which can be worsened if their income 
rises without their level of education.39

Dyslipidemia was 9.767 times more common in alcoholics than non-alcoholics (AOR: 9.767, 95% CI: 2.616–36.467, 
P=0.001) which was consistent with the study done in Korea.26 This is due to the impact of chronic ethanol drinks on 
cardiovascular health is through the effect on lipid metabolism.40 The odds of dyslipidemia with H. pylori infection were 
3.377 times higher than control groups (AOR: 3.377; 95% CI; 1.637–6.966, P=0.001). This finding was agreed with 
studies done in Ethiopia and Iran.21,22

In our finding, the lipid profiles showed that H. pylori-infected individuals have a statistically significant difference in 
LDL-C, TG, and TC compared with control groups. The HDL-C levels of H. pylori-positive and control study 
participants, however, did not differ significantly. This finding was consistent with a study done in Ethiopia and 
Iran.21,22 This may be due to the impact of H. pylori infection on lipid metabolism.41 The current study was consistent 
with studies conducted in other areas, indicating that H. pylori infection may alter serum lipid concentrations, potentially 
increasing the risk of CHD. H. pylori-positive individuals had a statistically significant higher concentration of LDL-C 
than those control groups (p<0.05).15,21,24,27,28

Table 4 Comparison of Lipid Profiles Among Cases and Controls (Cases, N=117, 
Control-N=114, Gondar, Ethiopia, 2021) (Mann–Whitney U-Test

Variables H. pylori Status P-value

Positive, Median (IQR) Control, Median (IQR)

Age 32(22, 42.5) 31(20, 38) 0.060

HDL-C 41(35, 47) 40(33.75, 44) 0.376

LDL-C 108(89.8, 145.5) 95(79.45, 115.8) <0.001

TG 93(65, 117) 83(58.5, 102) 0.031

TC 143(119.5, 169) 125(110, 143) <0.001

HC 89(82.5, 92) 88 (81.75, 93) 0.159

WC 75(69, 86) 77(70.75, 77) 0.837

Note: P<0.05=statistically significant value. 
Abbreviations: HDL, high-density lipoprotein; HC, hip circumference; LDL, low-density lipoprotein; TC, total 
cholesterol; TG, triglycerides; WC, waist circumference.
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Our finding shows that the median (IQR) of lipid profiles in H. pylori-positive individuals was significantly greater than in 
control groups for LDL-C: 108 (89.8, 145.5) vs 95 (79.45, 115.8), for TG: 93 (65, 117) vs 83 (58.5, 102), and TC:143 (119.5, 
169) vs 125 (110, 143) mg/dl respectively with P value less than 0.05. This finding was comparable with a study conducted in 
Iraq42 and Japan18 that H. pylori infection was associated with an increase in serum cholesterol, TG, and LDL-C. Our findings 
were also in line with those of a Turkish study on H. pylori-infected patients’ serum cholesterol, which was considerably 
higher (189.32 ± 45.15 vs 179.41 ± 36.37) mg/dl (p<0.05) when compared to the control study participants. The patient’s 
group also had significantly higher serum TG and TC/HDL-c values compared to control groups (169.46 ± 68.53 vs 135.67 ± 
94.35) mg/dl (p<0.05) and 3.93 ± 1.23 vs 3.51 ± 1.62, (p<0.05), respectively.23

Our results were comparable with a study done in Ethiopia, the serum LDL-C concentration was higher in H. pylori- 
positive patients than H. pylori-negative groups 122 ± 37 vs 104.27 ± 34.71 mg/dl (p<0.001), serum TG (185.61 ± 74.82 
vs 138.18 ± 60.17 mg/dl (p<0.001), and, serum TC (200.8 ± 43.48 vs 173.67 ± 42.41 mg/dl (p<0.001), respectively.21 

Our findings also supported by those of a study conducted in Sudan,24 the United States,28 China,15 and Korea,27 which 
found a statistical difference between patients and controls with TC, TG, and LDL-C values with a p-value of <0.05.

Our findings showed that H. pylori infection increased TC, LDL-C, and TG levels in infected participants when compared 
to control groups. This finding was in line with a Korean study that found H. pylori is associated with higher levels of TC and 
LDL-C.14 This is due to a disturbance in food absorption in the digestive system, which causes alterations in serum lipids. The 
effects of the inflammatory response system caused by H. pylori infection may potentially be responsible for the alteration in 
lipid profiles.5 Due to the presence of LPS in the cell walls of gram-negative bacteria like H. pylori, high amounts of cytokines 
(TNF-α, and IL-6) are released, inhibiting lipoprotein lipase action. The consequence being the mobilization of fat from tissues 
to blood is responsible for an increase in serum lipid levels.8,43

In contrast, our result was not comparable in a study done in Finland indicate that H. pylori infection was no 
significant difference in H. pylori-positive and control groups with serum TC, LDL-C, and TG. The serum HDL-C 
concentration in H. pylori-positive patients had a significant difference than in control groups (p<0.001).16 Whereas, in 
our finding LDL-C, TG, and TC concentration was a statistical difference between cases and controls but not in HDL-C. 
Our findings also not supported by a study done in Iran shows that the value of TG, LDL-C were high and HDL-C was 
low in H. pylori-positive than control groups. But these findings were not a statistical difference between H. pylori- 
positive and control groups.17 A study was done in China also shows that the value of TG and LDL-C was not 
statistically different between H. pylori-positive and control groups.25 This is due to differences in the study design, 
source population, study participants they use, and the way they define dyslipidemia.

Conclusion
Based on our findings, we conclude that H. pylori patients have more likely to develop dyslipidemia than control 
(healthy) groups. There is a statistically significant association between H. pylori infection with cardiac and coronary risk 
factors like a high concentration of LDL-C, TG, and TC. Alcohol drinking habits, and education status were statistically 
significantly associated with dyslipidemia. For health professionals, monitoring and assessment of serum lipid profiles 
are important for the management of dyslipidemia. So, patients who had H. pylori infection should be assessed for their 
serum lipid profiles.

Abbreviations
AOR, adjusted odds ratio; BP, blood pressure; BMI, body mass index; CVDs, cardio vascular diseases; CAD, coronary 
artery disease; COR, crude odds ratio; DBP, diastolic blood pressure; H. pylori, Helicobacter pylori; HDL-C, high- 
density lipoprotein cholesterol; IL, interleukin; IQR, interquartile range; LPS, lipopolysaccharide; LDL-C, low-density 
lipoprotein cholesterol; NCDs, non-communicable diseases; SST, serum separator tube; SOPs, standard operating 
procedures; SPSS, Statistical Package for Social Science; TGs, triglycerides; TC, total cholesterol; WHO, World 
Health Organization.
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Data Sharing Statement
All the primary data are available and if anyone has a reasonable interest to find the data, they can contact the 
corresponding author.

Ethics Approval and Consent to Participate
This study was done based on the declaration of Helsinki. Ethical approval was obtained from the Research and Ethical 
Committee of the School of Biomedical and Laboratory Sciences, the University of Gondar with the reference number of 
SBLS 2762 on March 08, 2021. Data collectors explained the purpose, confidentiality, and discomfort related to the study 
to each participant and obtained a fully informed written consent. The privacy of information was kept up during and 
after an interview in which coding was utilized for all the information collected and those who had lipid abnormalities 
were advised to visit the UGCSH Medical OPD for further diagnosis and treatment.
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