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ABSTRACT 

Introduction: Antiretroviral therapy (ART) use has greatly reduced the morbidity and 
mortality that are associated with Human Immunodeficiency Virus (HIV) infection. 
Dyslipidemia which contributes to cardiovascular disease (CVD) has been reported to 
be the leading cause of mortality and morbidity in HIV-infected individuals. We 
estimated the prevalence of dyslipidemia in antiretroviral therapy (ART) na ïve people, 

as well as the risk factors for dyslipidemia. Methods: A cross-sectional study was 
conducted among 350 treatment naïve HIV patients at Faith Alive Foundation 
Hospital from November 2018 to July 2019. A semi-structured questionnaire was used 
to collect data on demographics, medical histories, alcohol intake and drug use. Blood 
samples from clients were taken to determine lipid levels. The High levels of serum 
LDL, serum total cholesterol, serum triglyceride and low level of serum HDL were 
calculated, and we examined the relationship between dyslipidemia and 
sociodemographic characteristics using Chi-Square and logistic regression at a 5% level 

of significance. Results: The overall prevalence of dyslipidemia in the study 
population was 78.6%. High cholesterol was 0.3%, high triglyceride 62.0%, high low-
density lipoprotein 0.3% and low high-density lipoprotein was 29.5% (men) and 46.9% 
(women). Hypertriglyceridemia was the major lipid abnormality followed by 
derangement in the lipoproteins. A low level of high-density lipoprotein was seen in 
111 (31.7%) patients and a normal level was seen in 239 (68.3) patients with mean 
standard deviation (±SD) of 1.10 ±0.51 mmol/L. Out of the 217 clients that had a high 
level of TG triglyceride (TG), 35 (16.1%) had cluster of differentiation (CD4)+ cells 
<200 cells/µL, whereas those that had low High-Density Lipoprotein Cholesterol 
HDL-C (111), 41 (30.8%) of them had less than 200 cells/µL CD4+ cell count. The 
use of an antihypertensive drug (p=0.081), Age (p=0.69), gender (p=0.51), alcohol 
consumption (p=0.54), smoking (p=0.64) and Body mass index (BMI) all had no 

significant association with dyslipidemia. Conclusion: The overall prevalence of 
dyslipidemia was high in the study subjects. Before starting ART, HIV-positive 
individuals should be routinely examined for lipid abnormalities, and those who are 
found to have dyslipidemia should be promptly referred to attending physicians for 
appropriate treatment. 
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Introduction 

 

The immune system can be destroyed by the Human 

Immunodeficiency Virus (HIV) and it leaves the body 

vulnerable to a variety of infections [1]. HIV infection 

affects about 37.9 million people globally with about 24.5 

million receiving treatment. This greatly impacts 

resources in developing countries [2]. The Joint United 

Nations Programme on HIV/AIDS (UNAIDS) and the 

National Agency for the Control of AIDS estimated that 

there are 1.9 million people living with HIV in Nigeria 

with about 1.5% of the population residing in Plateau state 

[3]. The introduction of HAART and improved care for 

opportunistic infection among the ART-naïve population 

has led to, improved life expectancy and quality of life 

[2,4]. 

  

Though people living with HIV live longer with less 

complications, non-communicable diseases (NCDs) have 

always remained the complication associated with HIV 

disease and its treatment [5]. cardiovascular diseases 

(CVDs) and metabolic abnormalities have been 

documented more frequently, and they have become a 

major cause of sickness and death in HIV-positive people 

[6]. Potential cardiovascular hazards are now an 

important aspect of HIV-infected patients' effective and 

decisive management [7,8]. High levels of serum LDL, 

serum total cholesterol, serum triglyceride and low level 

of serum HDL, all together or differently are known as 

abnormal serum lipids, which define dyslipidaemia [9]. 

Dyslipidemia, whether in combination or in isolation, has 

a serious contribution to cardiovascular risk [10]. Factors 

such as gender, diet, age, hypertension, body mass index 

(BMI), diabetes mellitus, and combined antiretroviral 

therapy (cART), among others, have been identified by 

some studies as the factors associated with dyslipidaemia 

[11]. 

  

Lipid profiles of newly diagnosed treatment naïve HIV 

patients are not routinely done especially before the 

commencement of HIV treatment. Therefore, the 

prevalence of dyslipidemia in these patients remains 

unquantified. We determined the prevalence of 

dyslipidemia and its determinates among treatment naïve 

HIV patients attending a faith-based treatment hospital in 

Jos, Plateau State Nigeria.. 

 

 

Methods 

 

Study site 

  

This study was conducted in Faith Alive Foundation 

Hospital, a faith-based hospital located in Jos, Plateau 

state, Nigeria between November 2018, and July 2019. 

The hospital cares for over 4000 patients in a month and 

about 300 HIV positive treatment naïve patients monthly 

by providing ongoing comprehensive care for HIV/AIDS 

(Acquired Immune Deficiency Syndrome) patients, as 

well as emergency services of opportunistic infections 

such as TB and Malaria, surgery, and antenatal services. 

The hospital has a well-equipped laboratory that runs 

various tests in clinical chemistry and microbiology using 

automated laboratory equipment. The hospital also 

operates small satellite clinics so that patients do not have 

to travel long distances to receive care at the main hospital 

in Jos. The main hospital is in Nigeria's north-central area, 

which has the country's second-highest HIV/AIDS 

prevalence (2.0%) [3]. 

  

Study design, Population, Sample size, and Sampling 

  

This hospital-based cross-sectional study recruited 350 

treatment naïve HIV individuals consecutively from Faith 

Alive Foundation Hospital using the Leslie Kish formula; 

  

 
  

n = Sample size, Z = Standard normal deviate at 95% 

confidence level 1.96, p = Estimate of proportion (0.5), q 

= 1-p and d = Precision = 0.05 and also corrected for the 

finite population using n = nN/n + N - 1. 

  

The inclusion criteria were ART naïve HIV patients 

between the ages of 15 to 65 years as diagnosed by the 

hospital from November 2018 to July 2019 who were 

willing to participate. This study excluded individuals on 

lipid-lowering agents and pregnant women. 

  

Definition of variables 

  

The independent variables in this study were ages, sex, 

BMI (<18.5: underweight, 18.5 to <25: normal weight, 25 

to <30: overweight 30 or higher: obese) [12], alcohol 

consumption, tobacco smoking and drug use 

(antihypertensive). According to the World health 

organization (WHO) criteria for the classification of 

dyslipidemia, the dependent variable (dyslipidemia) was 

defined as abnormal levels of any of the lipid parameters 

thus, hypercholesterolemia (TC (total 

cholesterol)>5.2mmol/L), hypertriglyceridemia 

(TG>1.7mmol/L), low HDL-C (<0.9mmol/L for men 

and <1.0mmol/L for women) and high Low-density 

lipoprotein cholesterol (LDL-C) (>3.5mmol/L) [13]. 

  

Data collection 

  

A semi-structured interviewer-administered questionnaire 

was used to collect data on demographics (sex, age, 

education, and occupation) risk behaviour (alcohol use, 

cigarette smoking, drug history), anthropometrics 

(weight, height, BMI) and lipid profile. A Western blot 

assay was done on each participant to confirm their HIV 

status and a CD4 count was done using flow cytometry. 
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The United States Centers for Disease Control and 

Prevention (US CDC) classification for stages of HIV 

infection was used to divide HIV-infected patients into 

three categories; category 1: ≥500 cells/µL, category 2: 

200 - 499 cells/µL and category 3: <200 cells/µL [14]. 

  

Laboratory methods for lipid profile estimation 

  

The blood samples were dislodged and spun at 3000rpm 

for 10 minutes after coagulation. Total cholesterol (TC), 

high-density lipoprotein cholesterol (HDL-C), and 

triglyceride (TG) levels were measured in serum samples 

separated, collected, and kept at -4°C within 48 hours of 

sample collection using an automatic clinical chemistry 

analyzer. Low-density lipoprotein cholesterol (LDL-C) 

was calculated using the Friedewald formula; 

  

LDL = TC – HDL –  [15]. 

  

Data analysis 

  

The data obtained was cleaned and analyzed using the Epi 

Info version 7.2.0.1. We carried out the descriptive 

analysis of the study participants, estimated the 

prevalence of dyslipidemia as high levels of serum LDL, 

serum total cholesterol, serum triglyceride and low level 

of serum HDL and examined the relationship between the 

categorical variables (dyslipidemia and sociodemographic 

characteristics) using Chi-square to determine if their 

relationship was due to chance or that there is an actual 

relationship. Those factors that had a p-value of 0.1 (not 

significant at the bivariate level) and above were modelled 

in a logistic regression to identify the predictors of 

dyslipidemia at a 5% level of significance. 

  

Ethical Consideration 

  

Ethical approval and permission to conduct the research 

were obtained from the Ethics and Scientific Committee 

of the hospital with protocol number FAFEC/08/34/31. 

Written Informed consent from each participant was 

obtained. Parental consent was also obtained from the 

parents of participants aged 15 to less than 18 years. 

Information collected from the study was treated as 

confidential and stored in a password-protected computer 

system. 

 

 

Results  

 

A total of 350 treatment naïve HIV patients participated 

in this study out of which, 211 (60.3%) were females. The 

mean age of the patients was 35.9 ± 10.2 years. The 

majority, 204 (58.3%) of the participants had completed 

their secondary education 157 (44.9%) were self-

employed. In most of the study population, 222 (63.4%) 

had a normal body mass index Table 1. 

  

In the study population, the total prevalence of 

dyslipidemia was 78.6%. The prevalence of high 

cholesterol was 0.3%, high triglyceride 62.0%, high low-

density lipoprotein 0.3% and low high-density lipoprotein 

was 29.5% (men) and 46.9% (women) Table 2. 

  

Dyslipidemia (High Triglyceride and Low High-density 

lipoprotein) from this study is significantly associated with 

the level of immunosuppression (P=0.003 and 0.014); p 

values less than 0.1 at the bivariate level. Out of the 217 

HIV-infected patients that had a high level of TG, 35 

(16.1%) had CD4+ cells <200 cells/µL. Among those that 

had low HDL-C (111), 41 (30.8%) of them had less than 

200 cells/µL CD4+ cell count Table 3. None of the 

parameters investigated was found to be significantly 

linked to dyslipidemia after logistic regression in the 

research population Table 4. 

 

 

Discussion 

 

This study assessed the prevalence of dyslipidemia in 

ART-naïve individuals as well as the possible risk factors 

associated with dyslipidemia namely alcohol 

consumption, smoking, use of antihypertensive and BMI. 

Our findings illustrate that dyslipidemia was significantly 

high in the study population characterized by high 

triglyceride and low levels of high-density lipoprotein. 

This is to be expected because hypertriglyceridemia in 

combination with low HDL-C increases the burden of 

cardiovascular diseases in HIV-infected patients, 

especially when not on any form of antiretroviral [16]. 

  

The overall prevalence of dyslipidemia among treatment 

naïve HIV-infected patients found in this study is slightly 

higher than what was reported by an earlier study in the 

same area. [16] In China, Yinzhong Shen et al., reported 

a similar prevalence [17]. Our findings corroborate two 

studies that found notably lower levels of total cholesterol 

and high-density lipoprotein, as well as greater levels of 

triglyceride, in HIV-infected people who had never 

received treatment. However, the study in Jos also found 

relatively high levels of low-density lipoprotein in HIV-

positive patients unlike what we found [16]. Although the 

catchment area for both hospitals is similar, our 

observation shows a slightly lower prevalence of LDL-C. 

This could be attributed to the fact that the study recruited 

HIV-infected patients with other illnesses like diabetes 

and hypertension. 

  

Two studies, conducted in Tanzania on the treatment 

naïve HIV-infected individuals, however, reported 

significantly lower overall prevalence [18,19]. Perhaps, 

there could be some nutritional or other factors unknown 
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to us that might account for this difference though it was 

observed that our study recruited a wider age range (15 to 

65 years) than these studies (20 to 50 years). The current 

study observed low high-density lipoprotein for both men 

and women a prevalence almost the same as that 

documented in the study done by Manuthu et al., in East 

Africa on the treatment naïve HIV-infected subjects, [18]. 

Similarly, a study in a general population in Southeast 

Nigeria by Anyabolu, 2017 also reported a low serum 

high-density lipoprotein prevalence [20]. Although it is 

believed that dyslipidemia in HIV-infected patients poses 

a similar risk in HIV-negative populations [20], low HDL-

C levels in combination with hypertriglyceridemia have 

been shown to significantly enhance the risk of 

cardiovascular disease in HIV patients. This is because 

both hypertriglyceridemia and low HDL-C are known 

risk factors for coronary heart disease [20]. Dyslipidemia 

was previously thought to be rare in Black Africa, 

including Nigeria, early reports suggested that blacks have 

a lower prevalence of dyslipidemia possibly due to 

genetic, nutritional, and environmental factors [19]. Some 

believed that protective (HDL-C) cholesterol was 

significantly higher in Tropical Africa, like reports 

showing that populations with increased intake of fish and 

marine mammals have high levels of HDL-C [21]. 

  

This study found that antiretroviral-naive HIV-infected 

people had a variety of lipid abnormalities, including 

significant triglyceride elevation and lower levels of total 

cholesterol, low-density lipoprotein, and low levels of 

high-density lipoprotein when compared to reference 

ranges, which could be due to lipid-containing foods 

commonly available in the state. A study published in 

Ghana in 2010 found a similar pattern of lipid 

abnormalities among antiretroviral-naive HIV 

populations, [22,23]. Similarly, the study conducted in 

treatment naïve HIV patients in Jos, Nigeria and its 

environs also showed that such individuals had 

significantly lower levels of total cholesterol and high-

density lipoprotein as well as significantly higher levels of 

triglycerides [16]. 

  

In the same vein, both studies observed that mean of total 

cholesterol was more than twice the mean of low-density 

lipoprotein. Our findings are also consistent with prior 

research conducted in the United States and parts of Sub-

Saharan Africa, which found that treatment-naive HIV-

infected patients had lower levels of total cholesterol and 

high-density lipoprotein, as well as higher levels of 

triglycerides [22]. However, these studies found relatively 

higher levels of low-density lipoprotein among HIV-

positive patients unlike what we found. A study from the 

south-south region of Nigeria in 2010 observed in their 

treatment naïve HIV-infected patients significantly lower 

total cholesterol, and high-density lipoprotein but 

significantly higher levels of low-density lipoprotein and 

triglycerides [24]. Low-density lipoprotein seems to be 

inconsistent compared with other lipid parameters in most 

studies. A possible explanation could be because of the 

differences in stages of immunosuppression of the study 

participants as observed by a similar study [16]. 

  

A significant association was observed between serum 

triglycerides and CD4+ cell count. There was also an 

observed significant association between high-density 

lipoprotein and CD4+ cell count which reveals that 

dyslipidemia has a strong link to the stage of HIV infection 

as also observed by Yinzhong Shen et al., in China [17] 

and the other studies conducted in Southeast and South-

south Nigeria [20,24]. However, the relationship between 

immune status with total cholesterol and low-density 

lipoprotein was not statistically significant. It further 

observed that the prevalence of dyslipidemia increased as 

CD4+ cell count increased, similar to the observation in 

the study conducted in the Eastern part of Nigeria [20]. 

  

In contrast with the studies done in Jos, Nigeria, and 

Tanzania [16,19], risk factors such as age, sex, alcohol 

consumption, smoking, BMI and use of antihypertensive 

drugs were all not significantly associated with 

dyslipidemia, though a study as far back as 2001 discussed 

the potentially harmful effects of antihypertensive drugs 

like diuretics on lipoprotein metabolism [25]. 

  

Our study was not without limitations. Since the study 

design was cross-sectional, it is not possible to explain the 

temporal relationship between being infected with HIV 

and developing dyslipidemia. There is a need for further 

studies to investigate the development of dyslipidemia in 

HIV populations. 

 

 

Conclusion 

 

Dyslipidemia is highly prevalent amongst treatment naïve 

HIV-infected patients attending Faith Alive Foundation, 

Hospital, Jos even without the evidence of known risk 

factors for dyslipidemia. This was characterized by high 

triglycerides and low High-density lipoprotein, which 

were associated with low CD4+ cell count. All treatment 

naïve HIV-infected patients should be regularly screened 

for dyslipidemia as part of the routine test before 

beginning antiretroviral treatment because it is believed 

that dyslipidemia can be more severe in ART-experienced 

individuals, and those discovered with dyslipidemia be 

aptly referred to attending physicians. 

 

 

What is known about this topic 

 

 There is a high prevalence of dyslipidemia among 

patients living with HIV 

 Dyslipidemia is of high Triglyceride and Low High-

density lipoprotein type 
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 Dyslipidemia is associated with the severe 

immunosuppression 

 

 

What this study add 

 

 Dyslipidemia is associated with high levels of serum 

LDL, serum total cholesterol, serum triglyceride and 

low level of serum HDL, all together or separately 

 HIV infection is associated with immunosuppression 
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Table 1: Socio-demographic characteristics of treatment naïve HIV seropositive patients in Jos - Plateau State, 2019 

Variable Frequency (n=350) Percent 

Sex     

Male 139 39.7 

Female 211 60.3 

Age (years)     

15 – 24 37 10.6 

25 – 34 115 32.8 

35 – 44 121 34.6 

≥ 45 77 22.0 

Mean age ±SD 35.9 ± 10.2   

Level of Education     

Primary 55 15.7 

Secondary 204 58.3 

Tertiary 91 26.0 

Occupation     

Unemployed 84 24.1 

Self employed 157 44.9 

Privately employed 45 12.9 

Government employed 64 18.1 

BMI (Kg/m2)     

Underweight (<18.5) 29 8.3 

Normal (18.5 to <25) 222 63.4 

Overweight (25 to <30) 85 24.3 

Obese (30 or above) 14 4.0 

CD4 Count     

<200 cells/µL 82 23.4 

200-499 cells/ µL 192 54.9 

≥500 cells/ µL 76 21.7 

Tobacco Smoking     

Yes 26 7.4 

No 324 92.6 

Antihypertensive Drug     

Yes 20 5.7 

No 330 94.3 

Alcohol Consumption     

Yes 121 34.6 

No 229 65.4 

BMI= Body Mass Index 
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Table 2: Prevalence of dyslipidemia among treatment naïve HIV seropositive patients Jos - Plateau State, 2019 

Variable Frequency (n=350) Percent 

Hypercholesterolemia 

(TC > 5.2 mmol/L) 

1 0.3 

Hypertriglyceridemia 

(TG > 1.7 mmol/L) 

217 62.0 

Low HDL – C     

Men (< 0.9 mmol/L) 41 29.5 

Women (< 1.0 mmol/L) 99 46.9 

High LDL – C 

(> 3.5 mmol/L) 

1 0.3 

Dyslipidaemia 275 78.6 

HDL-C= High-density lipoprotein, LDL-C= Low-density lipoprotein 
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Table 3: Lipid profile pattern among treatment naïve HIV seropositive patients according to CD4+ cell 

category, Jos - Plateau State, 2019 

  

Variable 

CD4 Count (%)   

χ2 

  

P value 
<200 cells/µL 200 – 499 

cells/µL 

<500 cells/µL 

Total Cholesterol           

Normal 76 (21.8) 192 (55.0) 81 (23.2 3.27 0.194 

High 0 (0.0) 0 (0.0) 1 (1.2)     

Triglycerides           

Normal 41 (30.8) 68 (51.1) 24 (18.1) 11.40 0.003* 

High 35 (16.1) 124 (57.2) 58 (26.7)     

HDL – C           

Low 33 (29.7) 60 (54.1) 18 (16.2) 8.43 0.014* 

Normal 43 (17.9) 132 (55.3) 64 (26.8)     

LDL – C           

Normal 76 (21.8) 192 (55.0) 81 (23.2) 3.27 0.19 

High 0 (0.0) 0 (0.0) 1 (100.0)     

HDL-C= High-density lipoprotein, LDL-C= Low-density lipoprotein 

*Statistically significant 
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Table 4: Factors of dyslipidemia among treatment naïve HIV seropositive patients, Jos - Plateau State, 2019 

  

Variable 

Dyslipidaemia   

OR 

  

95% CI 

(Confidence 

interval) 

  

Yes 

n (%) 

No 

n (%) 

P Value 

Age (years)           

≤ 35 134 (78.8) 36 (21.2) 1     

>35 141 (78.3) 39(21.7) 1.0 0.62 – 1.72 0.91 

Sex           

Female 165 (78.2) 46 (21.8) 0.95 0.56 – 2.00 0.83 

Male 110 (79.1) 29 (20.9) 1     

Alcohol Consumption         

Yes 92 (76.0) 29 (24.0) 0.80 0.47 – 1.35 0.40 

No 183 (79.9) 46 (20.1) 1     

Smoking           

Yes 20 (71.4) 8 (28.6) 0.60 0.25 – 1.42 0.24 

No 260 (80.7) 62 (19.3) 1     

Antihypertensive           

Yes 18 (69.2) 8 (30.8) 0.53 0.22 – 1.28 0.15 

No 262 (80.9) 62 (19.1) 1     

BMI           

Underweight 23(79.3) 6(20.7) 1.03 0.40 – 2.67   

Normal 175(78.8) 47(21.2) 1     

Overweight 67(78.8) 18(21.2) 1.00 0.54 – 1.84   

Obese 10(71.4) 4(28.6) 0.67 0.20 – 2.24   

 

 

 

 

 

 

 

 


