“’Q ISSN 2394-7330

International Journal of Novel Research in Healthcare and Nursing
Vol. 8, Issue 2, pp: (192-198), Month: May - August 2021, Available at: www.noveltyjournals.com

LIPID PROFILE OF HIV-SEROPOSITIVE
PERSON’S ON ANTI- RETOVIRAL
THERAPY IN RIVERS STATE

Lawson Stephenson Danagogo?l, George Boma Orlando?, Enyinnaya Stella O.2,
Owamagbe Emmanuel.3

'Faculty of Basic Clinical Sciences, College of Medical Sciences, Rivers State University.

*Department of Medical Biochemistry, Faculty of Basic Medical Sciences, College of Medical Sciences, Rivers state
University.

*Department of Chemical Pathology, Faculty of Basic Clinical Sciences, College of Medical Sciences, Rivers state,
University.

Abstract: Assessment of lipid profile may be a good index of disease progression in HIV- infected patients following
the association between CD4 count and total cholesterol, triglyceride and LDL-cholesterol. The lipid profile and
atherogenic profiles of a cohort of HIV-seropositive subjects on anti-retroviral therapy (ART) and those that were
ART-naive were compared to healthy HIV-seronegative subjects. Results showed that there was a statistically
significant difference in the mean age of the study subjects (p = 0.004). Systolic blood pressure in the healthy
subjects was 124.4 + 4.0mmHg, followed by 122.9 + 7.5mmHg in the experimental subjects and 118.8 + 8.7mmHg in
the ART-naive subjects. The difference in the systolic blood pressure of the study subjects was significantly
significant (p = 0.001). The mean total cholesterol was 3.9 + 1.1 in the healthy subjects, 3.8 £ 0.6 in the ART-naive
seropositive subjects and 3.6 + 0.8 in the seropositive subjects on ART, while the difference in the average total
cholesterol was statistically significant (p = 0.10). Among the female subjects, the AIP in healthy subjects was
0.28+0.12, -0.22+0.02 in ART-naive seropositive subjects and 0.22+0.12 in seropositive subjects on ART. The study
shows that HIV infected patients on ART were more at risk for CVD especially among seropositive male subjects.
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1. INTRODUCTION

A variety of endocrinologic and metabolic abnormalities like hypertriglyceridemia, low total cholesterol (TC), low high-
density lipoprotein (HDL-c), reduced low density lipoprotein (LDL-

c) levels as well as, insulin resistance and endothelial dysfunction are often common among HIV patients." Human
immunodeficiency Virus (HIV) infection is a leading cause of death in Africa and a worldwide health problem that affects
about 34 million men and women.? Nigeria, records the second highest number of people (about 3 million) with HIV
infection, after South Africa with about 5.6 million.®> Approximately 24% of infected adult population are on highly active
antiretroviral therapy (HAART).* This has resulted in improved survival of HIV patients. However, morbidity and
mortality in these patients are still linked to organic diseases which include dysfunctional lipid profile and peripheral
vascular disease implicated in cardiovascular system.> To this end, lipid abnormalities have been recorded in both highly
active antiretroviral therapy (HAART)-naive HIV patients and those on HAART, and the presence of this dyslipidemia
may lead to increased risk of cardiovascular disease (CVD).° It is reported that lipid profile may be a good index of disease
progression in HIV-infected patients as a result of presence of association between CD4 count and total cholesterol,
triglyceride and LDL-cholesterol. Hypertriglyceridemia, low total cholesterol (TCH) and reduced low density lipoprotein
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(LDL) levels have been observed in HAART-naive patients.” Also, Low levels of high-density lipoprotein (HDL) were
also found to be common especially in those with reduced CD4 count.® To this end, lipid abnormalities have been
recorded in both highly active antiretroviral therapy (HAART) naive HIV patients and those on HAART, and the presence

of this dyslipidemia may lead to increased risk of cardiovascular disease (CVD).6 This study was carried out to assess the
lipid profile of HIV-infected persons in a bid to identify risks for cardiovascular diseases among people receiving
treatment.

2. METHODS
Study Design

The cross-sectional study design was adopted for the study, where haematological and lipid profile of a cohort of HIV-
seropositive subjects on anti-retroviral therapy (ART) and those that were ART-naive were compared to healthy HIV-
seronegative subjects.

Study population

Four hundred individuals were recruited for the study. They were grouped as follows; 300 HIV- seropositive subjects on
ARV therapy, 150 patients who were ARV naive confirmed with Western blot attending ARV clinic in UPTH, Port
Harcourt.

Sample size and Sampling

The minimum sample size required for this study was determined using the formula (Araoye, 2003) below

Where n = minimum sample size
z = 95% confidence interval = 1.96
p = prevalence of the target population = 24% g= 1-p=1.0-0.24 =0.76
g=1
d = degree of accuracy desired (at 0.05) n= (1.96) (0.45) (1-0.45)/0.05°
~3.8416 x 0.45 x 0.55

0.0025
=380.3 =400

The calculation was based on a prevalence rate of 45% (Lesi et al., 2009) observed for hyperlipidemia in a cohort of HIV-
positive Africans on highly active antiretroviral therapy done in Lagos State, Nigeria. The confidence level was set at 95%
giving a calculated minimum sample size of 380 subjects, which was rounded up to reach 400 subjects and grouped as
follows;

200 were HIV seropositive on ART,
100 were HIV seropositive ART naive and
100 were HIV seronegative apparently healthy control.

A systematic sampling technique was used to select the subjects, at an interval of every 5th individual that meets the
following criteria;

Inclusion criteria

1). HIV positive patients attending anti-retroviral clinic in UPTH who give informed consent.
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Exclusion criteria

1). Patients who are on lipid lowering drugs, known hypertensive and diabetic patients 2). Patients with evidence of
kidney disease was excluded.

3). Patients Significant history of alcohol use, renal disease and those with family history of dyslipidemia and cigarette
smoking will also be excluded from the study.

Sample collection and Analysis

Blood samples was taken from all participants after 8-12 hours fasting to determine the lipid profile and FBS. The blood
for serum lipid profile was collected in plain bottles. Serum total cholesterol (TC) and triglyceride (TG) was determined
by enzymatic estimation while high density lipoprotein cholesterol (HDL-c) was determined by enzymatic estimation
after precipitation. Low density lipoprotein cholesterol (LDL-c) was determined from the values of the aforementioned
using the Friedewald’s formula.

LDL=TC - HDLc - (TG/2.2) mMol / L
TG was measured using the colorimetric enzymatic method.

Formulas for Mean Arterial Pressure (MAP) = (Diastolic x 2) + systolic / 3). Pulse Pressure = systolic pressure — Diastolic
pressure

Body Mass Index (BMI) = weight / (height) 2
A clinical chemistry analyser (vitro Scient-vs 10) which is a semi auto analyser was used (montiselio(RN)- Italia).
Data Analysis

Data was entered and analysed using Statistical Package for Social Sciences SPSS Version 20.0. Continuous variables
were presented using means and standard deviation for data, whereas the difference between continuous variables was
analysed using the one-way ANOVA. Multiple comparisons of the different groups were also assessed using the LSD tests.
A p value < 0.05 was considered to be significant

3. RESULTS

Table 1 shows that the anthropometric measurements of the female subjects. The healthy patients (control subject) were
between 19 — 52 years old, with a mean age of 31.5 + 8.3 years. The ART- Naive HIV seropositive patients were between
19 — 60 years and had a mean age of 34.3 + 10.8 years).

Table 1: Sociodemographic Data of Study Subjects

Frequency Percent

Age (Mean/SD) 36.7+9.6

18-35 230 57.50%
Age groups 36 — 55 159 39.75%
(years) >56 11 2.75%

Total 400 100.00%
Sex

Female 257 64.25%

Male 143 35.75%

Total 400 100.00%

Table 2 showed that experimental subjects (HIV infected patients on ART) were between 21 — 65 years old and had a
mean age of 36.5+ 8.2 years old. The difference in the mean age of the various groups was found to be statistically
significant (p = 0.001). The mean systolic blood pressure of healthy subjects was 122.5+4.4mmHg, systolic blood
pressure in ART-naive seropositive subjects was 120.2+13.8mmHg and 120.8+ 8.1mmHg in HIV infected subjects on
ART (Experimental group). There was no statistical difference in the systolic blood pressure between the three groups (p
= 0.341). The diastolic blood pressure in the Control subjects was 81.5 + 2.7mmHg, 79.5 + 7.5mmHg in ART-naive HIV-
seropositive subjects and 79.1 £ 6.6 in the experimental subjects. No significant difference was observed in the diastolic
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blood pressure of the subjects (p = 0.048). The mean arterial pressure was 95.2+3.2mmHg in control subjects, 93.1+
9.2mmHg in ART-naive HIV infected subjects and 93.0 £ 6.0mmHg in Experimental subjects. No difference was
observed in the mean arterial pressure of the subjects (p = 0.083). The pulse pressure of the control subjects was 41.0 +
2.5mmHg, and 40.7 £ 8.6 in the ART-naive HIV infected patients, while it was 41.6 + 8.2mmHg in the Experimental
subjects and there was no difference in the mean arterial pressure (p = 0.666). The average weight of the control subjects
was 64.3 + 12.6kg, and 66.8+ 8.4kg in ART-naive HIV infected subjects, while it was 70.6 £ 8.4kg in experimental
subjects (p < 0.0001). The average height was 1.6 + 0.1m in all groups of subjects respectively. The average Body Mass
Index (BMI) of the control subjects was 23.9 + 3.6 m/kg?, 25.7 + 2.9 m/kg® in the ART-naive infected subjects and 26.8 +
3.2 m/kg® in the experimental subjects. The difference in the BMI of the subjects was significantly different (p < 0.0001

Table 2: Age/Blood Pressure/Anthropomeric Measures of Female Subjects

Parameters Healthy Seropositive Experimental nTotal ANOVA
seronegative ART naive =141 n =257
n=>58 n =58
Age (years) 31.5+8.3 34.3+10.8 36.5+8.2° 349+91  0.001
Systolic Blood Pressure(mmHg) 1225+ 4.4 120.2 +13.8 120.8+8.1 121.0+9.1 0.341
Diastolic Blood Pressure(mmHg)  81.5+ 2.7° 79575 79.1+6.6 79.8+6.3 0.048
MAP (mmHg) 95.2 +3.2° 93.1+9.2 93.0+£6.0 935+6.4  0.083
Pulse Pressure (mmHg) 41.0+£25 40.7 £ 8.6 416+8.2 41374 0.666
Weight (Kg) 64.3+12.6 66.8 £ 8.4 70.6 £ 8.4° 68.3+9.8 <0.0001"
Height (M) 1.6+0.1 1.6+0.1 1.6+0.1 1.6+0.1 0.161
BMI (m/kg?) 23.9+36 25.7 + 2.9° 26.8 +3.2%° 259+34  <0.0001"

All values are given as Mean + Standard Deviation MAP: Mean Arterial Pressure, BMI: Body Mass Index.
a significantly different compared to the Healthy Seronegative (p<0.05)

b significantly different compared to the HIV On ART (p<0.05)

c significantly different compared to Seropositive ART Naive (p<0.05)

The mean CD4 count of female subjects showed that the healthy subjects (control) had a mean CD4 count of 905.7+
302.3, the CD4 count of the HIV infected subjects on ART was 512.8+294.3 and the mean CD4 count of the ART-naive
subjects was 271.6+119.9. The difference in the average CD4 of the different groups was statistically significant (p <
0.001). Among the male subjects, the mean CD4 count was 933.5 + 181.1 in healthy subjects, 244.7 + 64.9 in ART -naive
seropositive patients and 283.1 + 176.0 in seropositive patients on ART, while the difference in the CD4 count was
statistically significant (p<0.0001) as presented in Table 3.

Table 3: CD4 counts of Study subjects

Parameters Healthy Seronegative Seropositive HIV on ART n =Total ANOVA
n=>58 ART naive 141 n =257
n=>58
Female 905.7+ 302.3°" 271.6+119.9%°  512.84294.3°°  547.03+343.34  <0.0001
Male 933.5+181.1° 244.7 + 64.9 283.1 +176.0° 462.9 + 341.1 <0.0001"

All values are given as Mean + Standard Deviation

a significantly different compared to the Healthy Seronegative (p<0.05)

b significantly different compared to the HIVV On ART (p<0.05)

c significantly different compared to Seropositive ART Naive (p<0.05)

The clinical chemistry of the male subjects is presented in Table 4. The mean total cholesterol was 3.4 + 0.8 in the

seropositive subjects on ART, 3.7 £ 0.9 in the healthy subjects and 3.9 £ 0.8 in the ART -naive seropositive subjects, while
the difference in the average total cholesterol was statistically significant (p = 0.10). Triglyceride levels was 1.09 + 0.4 in
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ART-naive seropositive subjects, 1.08 + 0.3 in healthy subjects and 0.96 + 0.4 in seropositive subjects on ART, with no
significant difference in the triglyceride levels of the different groups (p = 0.161). HDL levels were 1.4 £ 0.5 in the
seropositive subjects on ART, 1.5 £ 0.6 in the healthy (control) subjects and

1.9 £0.4 in the ART-naive seropositive subjects and the difference in the HDL levels across the groups was statistically
significant (p < 0.0001). LDL levels was 1.5 + 0.4 in the ART-naive seronegative subjects, 1.5 + 0.5 in the seropositive
subjects on ART and 1.7 £ 0.7 in the healthy (control) subjects, while the difference was not statistically significant (p =
0.109).

Table 4: Lipid Profile of Female Subjects

Parameters Healthy Seropositive HIV on ART n =Total ANOVA
Seronegative ART naive 141 n =257
n =58 n =58
Total cholesterol (mmol/) 3.9+ 1.1° 3.8+0.6 3.6+0.8 3.7+09 0.016
Triglyceride (mmol/l) 1.1+0.3" 1.03+04 09+05 09+04 0.078
HDL (mmol/l) 21+1.9° 1.7+05 1.5+05 1.7+10  0.002"
LDL (mmol/l) 1.8+0.7 17104 1.6+0.6 1.7+0.6 0.314
FBS (mmol/l) 0.73+0.27 0.7+£0.25 08+0.1 08104 0.297

HDL.: High Density Lipoprotein, LDL: Low Density Lipoprotein, FBS: Fasting blood sugar.
All values are given as Mean + Standard Deviation

a significantly different compared to the Healthy Seronegative (p<0.05)

b significantly different compared to the HIVV On ART (p<0.05)

c significantly different compared to Seropositive ART Naive (p<0.05)

The clinical chemistry of the male subjects is presented in Table 5. The mean total cholesterol was 3.4 + 0.8 in the
seropositive subjects on ART, 3.7 £ 0.9 in the healthy subjects and 3.9 + 0.8 in the ART-naive seropositive subjects, while
the difference in the average total cholesterol was statistically significant (p = 0.10). Triglyceride levels was 1.09 £ 0.4 in
ART-naive seropositive subjects, 1.08 + 0.3 in healthy subjects and 0.96 + 0.4 in seropositive subjects on ART, with no
significant difference in the triglyceride levels of the different groups (p = 0.161). HDL levels were 1.4 £ 0.5 in the
seropositive subjects on ART, 1.5 = 0.6 in the healthy (control) subjects and

1.9 £0.4 in the ART-naive seropositive subjects and the difference in the HDL levels across the groups was statistically
significant (p < 0.0001). LDL levels was 1.5 £ 0.4 in the ART-naive seronegative subjects, 1.5 £ 0.5 in the seropositive
subjects on ART and 1.7 £ 0.7 in the healthy (control) subjects, while the difference was not statistically significant (p =
0.109).

Table 5: Lipid profile of Male Subjects

Parameters Healthy Seropositive HIV on ART Total ANOVA
Seronegative n =ART naive n =42n =59 n =143
42
Total Cholesterol (mmol/l) 3.7+09 39+0.8° 34+08 3.6+0.9 0.010*
Triglyceride (mmol/l) 1.08+0.3 1.09+04 0.96+0.4 1.03+04 0.161
HDL (mmol/l) 1.5+0.6 1.9 £0.4*° 1.4+05° 1.6+0.5 <0.0001"
LDL (mmol/1) 1.7+0.7 15+04 15+05 15+£05 0.109
FBS (mmol/l) 2.9+0.9° 06+0.2 0.8+0.4° 1.3+£0.9 0.057

HDL.: High Density Lipoprotein, LDL: Low Density Lipoprotein, FBS: Fasting blood sugar.
All values are given as Mean + Standard Deviation

a significantly different compared to the Healthy Seronegative (p<0.05)

b significantly different compared to the HIV On ART (p<0.05)

c significantly different compared to Seropositive ART Naive (p<0.05)
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4. DISCUSSION

Lipid profile refers to some routinely done biochemical tests to assess the atherogenic status of individuals at risk of
cardiovascular disease (CVD). The Framingham heart study over years has established the role of deranged lipid profile in
the progression of CAD and deranged LDLc levels are the primary target for treatment. Assessment of certain ratios using
these parameters especially in situations where LDLc levels are below target range may increase the identification of at-
risk individuals. In addition to the usual risk factors for CVD seen in the general population, People living with HIV
(PLWH) may have additional risks. Endothelial dysfunction and metabolic disorders associated with chronic
inflammation in HIV infection itself and the use of the very life-saving Anti-retroviral therapy (ART) may be responsible
for the observed excess risk for ~y/p 9,10

In this study the mean age of female HIV infected patients was 36.5 * 8.2 years which is consistent with the findings of
previous studies indicating that HIV is mostly prevalent among young people.***? The average blood pressure of the
female subjects was within normal limits, as there was no significant elevation in blood pressure observed. The weight
and BMI of the seropositive subjects on ART was found to be higher than that of the ART-naive seropositive patients and
the control subjects.”*** There has been a variation in the average weight and BMI reported among

HIV infected patients on ART. Elevated BMI and weights have been a consistent outcome of HIV infected patients on ART
compared to the initial weight and BMI values recorded prior to the commencement of treatment.”>*® The average age of
the male seropositive subjects was 39. 3 £ 10.1 years, which was slightly higher in comparison to the female subjects. This
may be attributed to health seeking habits of male subjects which is quite low compared to females especially in sub-

Saharan Africa. 910 The higher mean age of the male subjects may also be attributed to other unique socio-cultural factors

in the population of interest 1'17 Similarly, male seropositive patients on ART were seen to weigh more and have a higher
average BMI, similar to the observations in the female subjects. The higher values of weight and BMI have also been

reported in similar studies.l'18

The results of the study are in agreement with the findings of Kumar et al.,* which reported a significantly higher level in

serum triglyceride LDL-cholesterol and HDL-cholesterol in ARV- naive patients compared to controls and seropositive

patients on ART. Further study by Adewole et aI.,11 on the effect of antiretroviral therapy on lipid profile in HIV patients
in Abuja, Nigeria, observed significantly higher levels of LDL-cholesterol and lower HDL-cholesterol in patients
compared to controls which is in contrast with the findings of this study as higher HDL- cholesterol was observed in
seropositive ART-naive subjects. The higher serum triglyceride observed among controls compared to patients in this
study may be due to better nutritional status in controls or absence of other underlying disease conditions.

5. CONCLUSION

The present study indicates that CVD risk seemed to be more likely in HIV patients on ART when considering HDL-
cholesterol (HDLc) and triglyceride (TG) levels in the company of atherogenic index of plasma (AIP), there seemed to be
high risk of CVD in antiretroviral therapy (ART) treatment-naive group of the patients.

REFERENCES

[1] Onyedum, C. C., Young, E. E., Iroezindu, M. O., Chukwuka, C. J., & Nwagha, U. I. Atherogenic index of plasma in
highly active antiretroviral therapy-naive patients with human immunodeficiency virus infection in Southeast
Nigeria. Indian journal of endocrinology and metabolism, 2014; 18(5), 631-636.

[2] Gayle, H. D., & Hill, G. L.. Global impact of human immunodeficiency virus and AIDS. Clinical microbiology
reviews, 2011; 14(2), 327-335

[3] Yusuf, R., Sambo, A. I., Mohammed, M. H., & Abdulaziz, H. Lipid profile of HIV/AIDS patients attending
antiretroviral clinic in Zaria, North-Western Nigeria. Sub-Saharan African Journal of Medicine, 2014; 1(1), 31

[4] Candiani, T., Pinto, J., Cardoso, C. A. A., Carvalho, I. R., Dias, A., Carneiro, M., & Goulart, E. A. Impact of highly
active antiretroviral therapy (HAART) on the incidence of opportunistic infections, hospitalizations and mortality
among children and adolescents living with HIV/AIDS in Belo Horizonte, Minas Gerais State, Brazil. Cadernos de
Saude Publica, 2007; 23, 414-423

Page | 197
Novelty Journals




Jﬁ ISSN 2394-7330

International Journal of Novel Research in Healthcare and Nursing
Vol. 8, Issue 2, pp: (192-198), Month: May - August 2021, Available at: www.noveltyjournals.com

[5] Upadhyay, R. K.. Emerging risk biomarkers in cardiovascular diseases and disorders. Journal of lipids, 2015: 1-50.

[6] Feeney, E. R, & Mallon, P. W. (2011). HIV and HAART-associated dyslipidemia. The open cardiovascular
medicine journal, 5, 49.

[7] Bhardwaj, S., Bhattacharjee, J., Bhatnagar, M. K., & Tyagi, S.. Atherogenic index of plasma, castelli risk index and
atherogenic coefficient new parameters in assessing cardiovascular risk. Int. J. Pharm. Biol. Sci, 2013; 3, 359-364

[8] Jain, N., Dandu, H., Verma, S. P., Tripathi, A. K., Khanna, A., & Gutch, M. An observational study on the
prevalence of dyslipidemia and dysglycemia in human immunodeficiency virus patients. Annals of Tropical
Medicine and Public Health, 2013; 6(1), 84

[91 World Health Organization. Global Health Observatory. Non-Communicable Diseases 2012. Available from:
http://www.who.int/gho/ncd/mortality_morbidity/en.

[10] Kamoru, A. A., Japhet, O. M., Adetunji, A. D., Akinlawon, A. A., Musa, M. A, Onifade, A. A., Jelili, O. A., Taofik,
A. A, Prince, U. L., & Oyenike, M. A. CD4+ Cell Count, Lipid And Lipoprotein Levels In Hiv Patients On Drug
Treatment. Int. J. AIDS Res, 2017; 4, 140-146

[11] Adewole, O. O., Eze, S., Betiku, Y. E., Anteyi, E., Wada, I., Ajuwon, Z., & Erhabor, G. Lipid profile in HIV/AIDS
patients in Nigeria. African health sciences, 2010; 10(2).

[12] Bhardwaj, S., Bhattacharjee, J., Bhatnagar, M. K., & Tyagi, S. Atherogenic index of plasma, castelli risk index and
atherogenic coefficient new parameters in assessing cardiovascular risk. Int. J. Pharm. Biol. Sci, 2013; 3, 359-364

[13] Millan, J., Pintd, X., Mufioz, A., Zlfiga, M., Rubiés-Prat, J., Pallardo, L. F., Masana, L., Mangas, A., Hernandez-
Mijares, A., Gonzalez-Santos, P., Ascaso, J. F., & Pedro-Botet, J. Lipoprotein ratios: Physiological significance and
clinical usefulness in cardiovascular prevention. Vasc. Health Risk Manag, 2019; 5, 757-765

[14] Nwagha, U. 1., Ikekpeazu, E. J., Ejezie, F. E., Neboh, E. E., & Maduka, I. C.. Atherogenic index of plasma as useful
predictor of cardiovascular risk among postmenopausal women in Enugu, Nigeria. Afri. Health Sci, 2010; 10, 248—
252.

[15] Dobiasova, M., Frohlich, J., Sedova, M., Cheung, M. C., & Brown, B. G. Cholesterol esterification and atherogenic
index of plasma correlate with lipoprotein size and findings on coronary angiography. J. Lipid Res, 2011; 52, 566—
571

[16] Ghuge, G. D., & Zine, R. Atherogenic index of plasma in myocardial infarction in rural population of Marathwada
region. J. Evol. Med. Dent. Sci, 2011; 1, 237-240

[17] Kim, T., Park, A.Y., Baek, Y., & Cha, S. Genome-wide association study reveals four loci for lipid ratios in Korean
population and the constitutional group. Constitutional Subgroup. PLOS ONE, 2017; 12 (1), e0168137

[18] Zephy, D. Lipid profile among Art treated and untreated patients in HIV positive cases. Arch. Med, 2015; 8, 2.

[19] Kumar A, Sathian B. Assessment of lipid profile in patients with human immunodeficiency virus (HIV/AIDS)
without antiretroviral therapy. Asian Pac J Trop Dis 2011;1:24-7.

Page | 198
Novelty Journals




