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Background: Despite its importance as a major risk factor for cardiovascular disease, dyslipidemia remains poorly characterized in
the African population.

Objective: To assess the prevalence and factors associated with dyslipidemia in people with HIV/AIDS in follow-up at Zewditu
Memorial Hospital, Addis Ababa, Ethiopia.

Materials and Methods: A hospital-based retrospective cross-sectional study evaluated the charts of 288 people living with HIV/
AIDS who had received Highly Active Antiretroviral Treatment for at least six months at Zewditu Memorial Hospital from July to
September 2021. Sociodemographic and clinical data were collected from the patient’s charts. Statistical analysis was performed using
the Statistical Package for Social Sciences software version 25.

Results: The overall prevalence of dyslipidemia was 55.2% in people living with HIV/AIDS. The prevalence of high-density
lipoprotein cholesterol <40 mg/dl in men and <50 in women was 46.9%; total cholesterol >200 mg/dl was 22.6%; triglycerides
>150 mg/dl was 18.8%, and low-density lipoprotein >130 mg/dl was 4.9%. Sex [Female adjusted odds ratio (AOR) = 0.595, 95% CI:
0.37-0.956], age greater than 40 years (AOR = 1.026, 95% CI: 1.005-1.048), body mass index >25 kg/m? (AOR = 1.767, 95% CI:
1.099-2.84), viral load >50 (AOR = 0.477, 95% CI: 0.27-0.842), and CD4 <500 (AOR = 1.938, 95% CI: 1.18-3.183) were identified
as determinants of dyslipidemia.

Conclusion: There was a high prevalence of dyslipidemia among study participants compared to several studies published in a similar
population. Being male, older age, higher BMI, low CD4 count, and viral load of < 50 copies/mL were associated with dyslipidemia in
people living with HIV/AIDS. Therefore, lipid profile measurements at baseline must be part of routine care to prevent the devastating
effects of dyslipidemia.
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Introduction

Dyslipidemias, or disorders of lipoprotein and lipid metabolism, are metabolic abnormalities that cause a chronic rise in
cholesterol and triglyceride (TG) levels in the blood. Raised total cholesterol (TC), high low-density lipoprotein
cholesterol (LDL-C), low high-density lipoprotein cholesterol (HDL-C), and increased TG are all involved.'

Human Immunodeficiency Virus/Acquired Immunodeficiency Syndrome (HIV/AIDS) is a chronic disease
associated with dyslipidemia and insulin resistance.® Highly Active Antiretroviral Therapy (HAART) is the
mainstay of treatment for people living with HIV/AIDS (PLWHA).> The goal of HAART is to suppress viral
replication so that the patient’s immune system can recover and protect against the development of AIDS and
death.® Treatment of HIV/AIDS with HAART is complex because of its interaction with lipid-lowering medications
in PLWHA.” In addition, PLWHA taking combination antiretroviral therapy (ART) experience an increase in the
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frequency of metabolic risk factors (insulin resistance, lipoatrophy, dyslipidemia, and fat distribution
abnormalities).® Features of dyslipidemia in PLWHA receiving HAART include increased levels of TC, LDL-C,
TG, and decreased HDL-C.’

Although dyslipidemia is a significant risk factor for cardiovascular disease (CVD), it is still poorly understood in the
African population. According to WHO estimates, 23.1% of Africans aged 25 or older had elevated total cholesterol
levels in 2008.'" A recent systematic review and meta-analysis indicated that the pooled prevalence of dyslipidemia in
Africa was 52.8%.'" These findings suggest that the prevalence of dyslipidemia is increasing in the general adult
population in Africa and is even higher in individuals with other risk factors for CVD, necessitating action to control
dyslipidemia and prevent CVD on this continent.'*"?

The risk of coronary artery disease (CAD) is increased in HIV-infected individuals compared with the uninfected
population, 1.5-fold to twofold.'"* The increased coronary heart disease (CHD) risk observed in PLWHA is mainly
(although not exclusively) due to traditional risk factors such as smoking, diabetes, and dyslipidemia.'® Overall, the loss
of protection against atherosclerosis due to decreased HDL-C probably outweighs the potential benefit of decreased
LDL-C and TC in untreated HIV infection.® Dyslipidemia is a known complication of combination therapy ART; it
occurs in up to 70-80% of HIV-infected persons receiving combination therapy ART.'®

HIV infection and ART can induce lipodystrophy, insulin resistance, and dyslipidemia which are risk factors for
metabolic syndrome. However, the mechanism for the development of lipid abnormality is still unclear and proposed to
be multi-factorial. The individual contributions of HIV infection, specific ARV agents, host genetics, and changes in body
composition all should be considered for the development of lipid abnormality among PLHIV. Treatment of HIV-
associated dyslipidemia should be a component of an attempt to improve cardiovascular health.'”'®

Evidence from earlier literature showed that characteristics such being on HAART, HIV duration, BMI, age, gender,
hypertension, and diabetes had significant associations with aberrant lipid profiles. The pooled prevalence of dyslipide-
mia ranges from 47 to 82.3%.”'*?* Zewditu Memorial Hospital is the largest center in Ethiopia where thousands of
PLWHA are getting care and treatment. However, the prevalence of dyslipidemia and its associated factors in this patient
population has not been yet studied in this largest tertiary care hospital. Therefore, the current study aimed to determine
the prevalence and factors associated with dyslipidemia among PLWHA on follow-up at the ART clinic of Zewditu
Memorial Hospital in Addis Ababa, Ethiopia.

Materials and Methods

Study Setting

Zewditu Memorial Hospital (ZMH) is a tertiary teaching hospital in Ethiopia’s capital, Addis Ababa. The hospital is
a pioneer in the treatment of PLWHA, having launched the anti-retroviral therapy (ART program) in Ethiopia in
July 2003 with the help of the Centers for Disease Control and Prevention (CDC)-Ethiopia. The hospital also provides
palliative care, HIV counseling, and testing, sexually transmitted infection (STI) services, and post exposure prophy-
laxis (PEP).

Study Design and Period

A hospital-based cross-sectional study was conducted at ZMH between June and September 2021.

Study Population

The source population consisted of all PLWHA who had follow up at ZMH ART Clinic. All PLWHA who had follow-up
appointments at the ZMH ART Clinic, were at least 18 years old, and met the inclusion criteria made up the study
population. According to the available data, 6000 PLWHA are getting care and treatment in this hospital per month. All
PLWHAs aged >18 years that had ART follow-ups for at least 6 months were included in the study. Participants whose
records were incomplete were excluded from the study.
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Sample Size Determination and Sampling Techniques

The sample size was determined using a single proportion formula. A proportional value of 0.5 (50%), a confidence
interval of 95% (0=0.05), and d=0.05 were used; the final sample size was 288 after adjusting the sample size for a study
population of less than 10, 000. Simple random sampling was used to select patient records. Medical records were used
for data on demographic and clinical characteristics and lipid profiles. Measured serum levels of TC, HDL-C, LDL-C,
and TG were recorded. In ZMH, before undergoing a full cholesterol test, commonly known as a lipid panel or lipid
profile, patients were instructed to fast for nine to twelve hours and drink only water.

Operational Definitions
Dyslipidemia
TC > 200 mg/dl, HDL-C < 40 mg/dl for males and < 50 mg/dl for females, LDL-C > 130 mg/dl, TG > 150 mg/dl.**

Data Collection Tool and Procedures

The data collection tool is designed to capture information on patients’ sociodemographic and clinical characteristics, and the lipid
profile data (TC, HDL, LDL, TG levels). Data were collected by pharmacy students under the supervision of medical records and
the I-Care system. Before the actual data collection, a pretest was conducted with 5% of the study participants to check the
uniformity and comprehensibility of the data collection instrument, and necessary amendments were made to it.

Data Quality Assurance

The format for data collection was tested (on 5% of the sample) before actual data collection and corrected accordingly.
The analysis was performed thoroughly to ensure its completeness. After data collection, the collected data were checked
for accuracy, completeness, and clarity.

Statistical Analysis

Data were entered and analyzed using the Statistical Package for Social Sciences (SPSS) window version 23. Descriptive
statistics and the chi-square test was used for categorical variables. Binary logistic regression was used to identify factors
associated with abnormal serum lipid profiles. Those variables with p<0.25 in the bi-variable analysis were considered
for computing multivariable analysis to adjust for any confounding effect and odds ratios at a 95% confidence interval
were used to measure the association between independent variables and abnormal serum lipid profiles. In multivariable
analysis, p<0.05 was used to declare the significance of the association.

Results

Sociodemographic and Clinical Characteristics of Study Participants

Out of 288 study participants, 162 (56.3%) were females with a mean age of 43.5 + 11.27 years. One hundred twenty-five
(43.4%) had been on ART for 11-15 years, followed by those who had been on HAART for 1-5 years 74 (25.7%)
(Table 1).

Characteristics of Serum Lipid Profile Levels of the Study Participants

Out of a total, 159 (55.2%) participants had at least one lipid abnormality. Of the total number of participants, the
prevalence of TC > 200 mg/dl was 65 (22.6%) with a mean TC of 187.3 + 51.6, TG > 150 mg/dl was 54 (18.8%) with
a mean TG of 155.5 + 87.3 (Table 2).

Association Between Lipid Profile Levels and Risk Factors

Factors like sex, age, BMI, CD4 cell count, and viral load had a p-value less than 0.25 in the univariate binary logistic
regression analysis and were therefore included in the multivariate regression analysis. The analysis showed that sex, age,
BMI, CD4 cell count, and viral load had a significant association with dyslipidemia at a p-value of < 0.05 in multivariate
binary logistic regression (Table 3).
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Table | Sociodemographic and Clinical Characteristics of the
Study Population at Zewditu Memorial Hospital, Addis Ababa,
Ethiopia (N = 288)

Variables N %
Sex Female 162 56.3
Male 126 437
Age group (years) Mean * SD 43.5 £ 11.27 years
18-29 34 1.8
30-39 68 236
4049 98 34
2 50 88 30.6
Marital status Never married 53 18.4
Married 130 45.1
Divorced 62 21.5
Widowed 43 14.9
Education level No formal education 35 12.2
Primary school 92 319
Secondary school 96 333
College/university 65 226
Residence Addis Ababa 271 94.1
Out of Addis Ababa 17 5.9
Cigarette smoking Yes 15 52
No 273 94.8
Alcohol consumption Yes 25 87
No 263 91.3
Khat chewing Yes 14 49
No 274 95.1
BMI (kg/m?) <18 20 69
18-24.9 173 60.1
25-29.9 73 25.3
=30 22 7.6
CD4" count (cells/mm?) < 500 183 63.5
2 500 105 36.5
Viral load (copies/mL) <50 203 70.5
250 85 29.5
WHO staging I 276 95.8
] | 0.3
I 7 24
v 4 1.4
(Continued)
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Table | (Continued).
Variables N %
HAART regimen TDF/3TC/DTG 138 47.9
TDF/3TC/EFV 59 20.5
AZT/3TC/NVP 16 5.6
ABC/3TC/LPV/r 26 9
TDF/3TC/ATVIr 15 52
TDF/3TC/NVP 13 45
AZT/3TC/EFV 7 2.4
Others* 14 49
ART duration (years) Mean + SD 9.8 + 467
1-5 74 257
6-10 69 24
11-15 125 434
>15 20 6.9
Notes: *DRV/r/DTG/TDF/3TC; TDF/3TC/LPV/r; AZT/3TC/ATVIr; AZT/3TC/LPV/r;
ABC/ddi/NFV; and ABC/3TC/NVP.
Abbreviations: ART, Antiretroviral Therapy; N, Number; BMI, Body Mass Index; kg/mz,
Kilogram per Meter Square; WHO, World Health Organization; HAART, Highly Active
Antiretroviral Therapy; CD4, Cluster of Differentiation 4; %, Percentage; TDF, Tenofovir
Disoproxil Fumarate; 3TC, Lamivudine; ABC, Abacavir; ATV/r, Atazanavir/Ritonavir; LPV/
r, Lopinavir/Ritonavir; DRV/r, Darunavir/Ritonavir; NFV, Nelfinavir; NVP, Nevirapine; AZT,
Zidovudine; DTG, Dolutegravir; EFV, Efavirenz; ddi, Didanosine; SD, Standard Deviation.
Table 2 Serum Lipid Profiles of Study Participants at Zewditu Memorial
Hospital, Addis Ababa, Ethiopia (N=288)
Serum Lipid Profiles N %
Total dyslipidemia Absent 129 44.8
Present 159 55.2
Total cholesterol (mg/dL) | Mean + SD 187.3 £ 51.6
< 200 mg/dl 223 77.4
2 200 mg/dl 65 22.6
Triglyceride (mg/dL) Mean + SD 155.5 + 87.3
< 150mg/dl 234 81.2
2 | 50mg/dI 54 18.8
HDL-cholesterol (mg/dL) | Mean * SD 464 £ 7.8
< 40mg/dl (M) 24 83
< 50mg/dl (F) 116 40.3
2 40mg/dl (M) 102 354
2 50mg/dl (F) 46 16.0
(Continued)
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Table 2 (Continued).

Serum Lipid Profiles N %
LDL-cholesterol (mg/dL) | Mean * SD 1185 + 57.7
< 130mg/dI 274 95.1
2 |30mg/dl 14 4.9

Abbreviations: M, Male; F, Female; SD, Standard Deviation; %, Percentage; N, Number; HDL,
High-density Lipoprotein; LDL, Low-density Lipoprotein; mg/dL, Milligrams per deciliter.

Discussion

This study’s overall prevalence of dyslipidemia in PLWHA was 55.2%. Similar results were reported from studies
conducted on PLWHA in India (50.7%),"® Central Ethiopia (63.6%),> and Zimbabwe (60%).>> However, a lower
prevalence than the present result was documented in Eastern Ethiopia (34.8%),%° China (32.2%),?” and Iran (30.0%).*®
In contrast, the prevalence is lower than in previous studies in Addis Ababa, Ethiopia (80.0%),%* Southern Ethiopia
(82.3%),”" Kenya (79.6%),”® and South Africa (90.0%).?° The discrepancies could be related to differences in urbaniza-
tion, socioeconomic status, dietary habits, and physical activity.

The most frequent dyslipidemia component was low HDL-C, which was followed by increased TC and elevated TG.
The result may be due to the increasing consumption of simple carbohydrates and saturated fatty acids in the context of
rapid urbanization and immunodeficiency resulting from HIV infection.*®'

The odds of females, AOR 0.595 (95% CI 0.37-0.956) having dyslipidemia was less, compared with male
participants. This finding is inconsistent with a study from Tanzania,*> but not with studies from South Africa,*
Cameroon,’ and Latin America.>* The inconsistency is likely due to gender-specific physical activity habits and
biological differences in men and women in dealing with ART adverse outcomes.”> Despite viral suppression and
immune recovery promoted by modern treatment, aging, together with prolonged exposure to antiretroviral drugs, may
increase the risk of dyslipidemia.*'®

Elevated body mass index was found to be positively related to dyslipidemia, ie, an increase in BMI increases the
likelihood of dyslipidemia. This finding is consistent with studies from Southern Ethiopia,”' Tanzania,** South Africa,”
and Cameroon.’ This could be because the concentration of various lipid components tends to increase with increasing
BML*

The pathogenesis of lipodystrophy in PLWHA is multifactorial and still not fully understood. This disease is most
likely the result of an interaction between antiretroviral therapy, viral infection, genetic factors, and the individual’s
lifestyle.*”*® The duration of ART was not significantly related to dyslipidemia in the current study, in contrast to many
others.>**!

In this study, patients with advanced age were significantly associated with an increased risk of dyslipidemia. A possible
explanation for this finding could be that with advancing age, activity levels and work intensity decrease, leading to excessive
fat accumulation. In addition, socioeconomic status could improve with age, leading to dietary changes.

Markers of advanced disease stage, ie, low CD4 levels, were associated with dyslipidemia. This finding is similar to

studies from China,38 Cameroon,42

and Tanzania,”> which showed a strong association between CD4 count and the
likelihood of abnormal lipid metabolism.

This study has shown that the prevalence of lipid abnormalities in PLWHA tends to increase with a lower viral load.
This finding was consistent with the Domingo et al study.* Intervention strategies that address dietary, lifestyle, and
behavioral factors should be strengthened, especially for men, the elderly, and people with elevated BMI. The high level
of dyslipidemia in this study could lead to high morbidity and mortality. Therefore, lipid profile measurements at baseline

must be part of routine care to prevent the devastating effects of dyslipidemia.
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Table 3 Association of Lipid Profile Levels and Other Variables at Zewditu Memorial Hospital, Addis Ababa, Ethiopia (N=288)

Dyslipidemia®

Variables Lipid Profiles

TC > 200 mg/dl¥ TG > 150 mg/dI¥ HDL < 40/50 mg/dI* LDL > 130 mg/dI*

COR (95% CI) | P-value | COR (95% CI) P-value | COR (95% CI) P-value | COR (95% CI) P-value
Female 0.953 (0.523-1.74) | 0.875 0.328 (0.17 —0.629) | 0.001%* | 0.982 (0.598-1.61) | 0.94I 0.815 (0.26-2.53) 0.723
= 40 years 0.45 (0.24-0.85) | 0.014% | 0.831 (0.43-1.6) 0.581 121 (0.73-2.02) 0.463 2.33 (0.695-7.815) | 0.171
BMI = 25 kg/m? 0.75 (0.41-1.35) | 0.333 0.575 (0.306 —1.1) | 0.085 0.8 (0.49 —1.304) 0.370 0.755 (0.244 —2.339) | 0.626
Viral Load = 50 copies/mL | 2.28 (1.07-4.83) | 0.032% | 1.25 (0.61-2.58) 0.549 1.04 (0.61-1.78) 0.88 0.76 (0.2-2.89) 0.687
CD4 Count < 500 cell/mm® | 2.02 (I1.11-3.69) | 0.022% | 0.809 (0.42-1.56) | 0.526 0.498 (0.298-0.833) | 0.008** | 0.524 (0.169 —1.624) | 0.263

Notes: *Univariate Binary Logistic Regression Analysis, €Multivariate Binary Logistic Regression Analysis. *P<0.05, **P<0.01.
Abbreviations: HDL, High-density Lipoprotein; LDL, Low-density Lipoprotein; mg/dL, Milligrams per deciliter; CD4, Cluster of Differentiation 4; kg/m?, Kilogram per Meter Square; mm?, Cubic Millimetre; COR, Crude Odds Ratio;
AOR, Adjusted Odds Ratio; BMI, Body Mass Index; Cl, Confidence Interval; TG, Triglyceride; TC, Total Cholesterol.

AOR (95% CI)

P-value
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Limitations of the Study

The prevalence of dyslipidemia was based on a single laboratory test, which may lead to result inconsistency. As with all
cross-sectional studies, the current study was limited to examining causal associations between dyslipidemia and the
identified risk factors. Moreover, data collection was done by reviewing patient charts. This may introduce recall bias
because patients were not followed up to identify the effects of risk factors at the individual level. In addition, not all
potential confounding factors for dyslipidemia were considered in this study.

Conclusion
In this study, the overall prevalence of dyslipidemia among PLWHA was 55.2%. Being male, older age, higher BMI, low
CD4 count, and viral load of < 50 copies/mL were associated with higher risk of dyslipidemia in PLWHA.

Data Sharing Statement
All data supporting the findings are adequately included within the paper.
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