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Background: Dyslipidemia represents significant health care concerns in patients taking
antiretroviral therapy due to their association with cardiovascular disease risk. There is
limited data regarding the effects of boosted atazanavir (ATV/r) treatment in the lipid profiles
of Ethiopian HIV patients. Thus, this study compares the mean values of lipid profile
differences of HIV patients on ATV/r-based regimen compared to efavirenz (EFV)-based
regimen, while the background is Tenofovir Disoproxil Fumarate/lamivudine.

Materials and Methods: A comparative hospital-based cross-sectional study was con-
ducted among adult HIV-infected patients at Zewditu Memorial Hospital, Addis Ababa,
Ethiopia, from July—September 2017. An equal number of EFV and AT V/r-treated patients
(n=90 each) receiving for 1-year and over were included in the study. Serum total cholesterol
(TC), triglyceride (TG), gigh-density lipoprotein cholesterol (HDL-c), and low-density
lipoprotein cholesterol (LDL-c) were measured. Data comparison used chi-square test,
Student’s t-test and Mann—Whitney U-test. Multivariate logistic regression analysis and

p-value<0.05 were used to identify associated factors of serum lipid profiles.

Results: In the present study, the ATV/r-treated group results were significantly higher in the
median values of TG [207 (56-1094) vs 145 (42-768) mg/dL; p=0.001] and the mean value of
TG/HDL-c (6.6 vs 4.4; p=0.001) as compared to the EFV-treated group. The EFV-treated
group showed significantly higher in the mean value of HDL-c (44.7 vs 38.7 mg/dL; p=0.001)
as compared to the ATV/r-treated group. Body mass index was associate with LDL and HDL.
CD4 was associated with TC. Current antiretroviral therapy was associated with TG. Duration
of HIV since first diagnosis and duration of ART were associated with HDL.

Conclusion: ATV/r is associated with elevated in TG and TG/HDL-C, but low HDL as
compared to EFV. Differences in LDL or HDL that were found were of unclear clinical
significance. The long-term significance is unknown.
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Introduction
HIV patients taking antiretroviral drugs have been associated with a number of
metabolic and anthropometric abnormalities including dyslipidemia, lipodystrophy,

and insulin resistance,' all of which may contribute to an increased risk of
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cardiovascular disease (CVD).? Efavirenz (EFV) and rito-
navir-boosted atazanavir (ATV/r) are two commonly used
antiretroviral drugs.’

Compared to other protease inhibitors, atazanavir (ATV)
has no adverse impact on cholesterol, triglyceride, and other
metabolic parameters, including insulin and glucose.” In
addition, in patients who developed hyperlipidemia due to
prior Highly Active Anti-Retroviral Therapy (HAART) regi-
mens, ATV has been shown to decrease lipid concentrations
to near normal levels.>® Switching to ATV results in
a significant improvement in HIV therapy induced hyperli-
pidemia and a valuable option to improve atherogenic lipid
profiles while maintaining virologic control.” Patients
receiving un-boosted ATV seemed to have a better lipid
profile than those on boosted ATV.®

EFV is a beneficial effect in the protective high-density
lipoprotein-cholesterol (HDL-C) and related to EFV
plasma concentrations.” Additionally, it was associated
with an improvement in the atherogenic index of LDL-C/
HDL-C or TC/HDL-C ratios. A prospective study showed
that after 36 months of follow-up the mean level of HDL
was 44 mg/dL. This EFV concentration-dependent change
in lipid profile may suggest an EFV-specific beneficial
effect and explains the association between HDL-C
increase and adequate suppression of HIV-1 infection.’

HIV-1 infected patients who received EFV compared with
ATV/r both in combination with abacavir (ABC)+Lamivudine
(3TC) or Tenofovir Disoproxil Fumarate (TDF)+emitrctabin
had significantly greater increased in all cholesterol levels but
not in TC/HDL-C ratios.'® ATV was associated with less
mean values of lipid profiles as compared to EFV."!

From Los Angeles, CA, a randomized, 2-arm study
comparing the antiviral efficacy and safety between ATV
and EFV both in combination with open-label fixed-dose
AZT+3TC showed that ATV-treated patients relative to
EFV-treated patients did not demonstrate significant
increases in TC, LDL-C, or TG over 48 weeks of therapy.'

A study done in the US showed that both EFV and
ATV/r are similar beneficial declines in the TC/HDL-C
ratio. Both ATV/r and EFV users had increased in serum
HDL-C and decreased in TC/HDL-C ratio. In comparison
to individuals initiating EFV, ATV/r users on average had
lower HDL-C and non-HDL-C, but similar declines in TC/
HDL-C ratio. In addition, the average levels of TC was
almost similar in both groups.'?

In a randomized trial of antiretroviral-naive patients
initiated to ATV/r and EFV both in combination with
TDF+emtricitabine over 48 weeks showed that EFV

users had greater increased in mean differences in TC,
LDL-C, and HDL-C, as compared to ATV/r users. No
significant differences were found in mean ratios of TC/
HDL-C between the two groups.'*

Comparative trials between EFV, LPV/r, and ATV/r
indicated that the risk for hypertriglyceridemia is lower
with EFV than with the use of LPV/r, but there is a greater
likelihood of hypercholesterolemia compared to ATV/r.
However, in most cases, no change in the TC/HDL-C
ratio was seen between the EFV and ATV/r groups.'

A pressing need remains to better quantify non-AIDS
related co-morbidities in people living with HIV in Sub-
Saharan Africa. Most studies
morbidities with HIV represent populations from developed

of cardiovascular co-

countries. The treatment disparities, combined with differ-
ences in demographics, lifestyle, and nutritional status
between Ethiopian and Western populations, may make this
population more susceptible to non-AIDS-related co-
morbidities.

In resource-limited settings, EFV and ATV/r remain
cornerstones of ART. The comparative safety of regimens
based on ATV/r and EFV are, however, incomplete. Most
studies come from the developed world. Very limited
comparative data exist for ATV/r and EFV, both used in
combination with TDF and 3TC on serum lipid profiles.

With rapid scale up of ART and the increasing usage of
antiretroviral drugs to prevent HIV, the need to monitor the
side-effects of these drugs has increased substantially. HIV-
infected patients are known to have an increased risk of
CVD compared with with
a significantly elevated mortality rate from cardiovascular

the general population,
events.'® Dyslipidemia represents significant health care
concerns in HIV infected patients due to its direct association
with increased CVD risk.'” Assessing of serum lipid profiles
in HIV patients on ART helps in early prediction of CVD.

Therefore, the present study will compare the mean
values of serum lipid profiles between EFV and ATV/r-trea-
ted adult HIV patients and assess associated factors of serum
lipid profiles in the study area and give recommendations so
as to minimize CVD morbidities and mortalities.

Materials and Methods

Study Period and Area

The study was conducted at ART Clinic of Zewditu
Memorial Hospital (ZMH) from July 1-September 30,
2017. ZMH is under Addis Ababa City Administration
Health Bureau. It is the first ART services delivery site
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(since July 2003) and has grown to become the largest
HIV care and treatment site in the country. As of
August 2017, the number of adults and children who on
ART was 6,818. From this, 6,666 were adults greater than
or equal to 15 years, of which 6,132 were on first-line
ART and the remaining 534 were on second-line ART.
From the first-line, 3,111 patients were on a TDF+3TC
+EFV-based regimen and, from the second-line, 144
patients were on a TDF+3TC+ATV/r-based regimen.

Study Design
A hospital-based cross-sectional study design of compara-
tive nature was conducted.

Source Population
All adult HIV-1 infected people receiving HAART at the
ART Clinic of ZMH.

Study Population

All adult HIV-1 infected people who were on follow-up
for at least 1 year on TDF/3TC/EFV and TDF/3TC/ATV/
r-based regimens at the ART Clinic of ZMH.

Inclusion Criteria and Exclusion Criteria

Age greater than or equal to 18-years-old HIV-positive
subjects on EFV- and ATV/r-containing regimens for at
least 1 year prior to the study were recruited from ZMH in
Addis Ababa, Ethiopia to participate in this study. Subjects
were excluded if they had active AIDS defining illnesses,
thyroid disorders, diabetes mellitus, known renal pro-
blems, thyroid problems, pregnancy, use of lipid-
lowering agent or were on anti-tuberculosis drugs (record
review). Subjects fasted and refrained from tobacco pro-

ducts for at least 8 hours prior to the test.

Sample Size Determination

The size of the study population that was recruited into the
research was calculated using the G* power version 3.1
software by selecting #-test of means. Sample size was
calculated by considering alpha=0.05, power (1-Beta)=0.9
(90%) with EFV- to ATV-based regimens ratio of 1:1 and
effect size (d)=0.5. The total sample became 172. The num-
ber of participants enrolled into the study was 180 (90 for
EFV-based group, and 90 for ATV/r-based group).

Sampling Procedure and Techniques
A convenience sampling method was applied; all conse-
cutive EFV and ATV/r-treated individuals fulfilling the

inclusion criteria and attending ZMH ART clinic during
the study period were included until the required sample
size was achieved.

Study Variables

Independent Variables

Age, sex, smoking status, alcohol use, physical exercise,
CD4 count, duration on HAART, duration of HIV-infection
since first diagnosis, and anthropometric indicators.

Dependent Variable
Serum TC, TG, LDL-C, and HDL-C level.

Data Collection and Procedure

Participant age, sex, date of first HIV-sero positive test,
last CD4+ cell count, and any viral load determinations,
and date of initiation of current and all previous HAART
regimens were obtained from the participant’s hospital
card. Questionnaire-driven interviews were performed by
a trained nurse at the ZMH HIV clinic. Self-reported
personal and familial history of heart attack, kidney dis-
ease, diabetes, or lipid disorders and self-reported alcohol

and cigarette use were recorded.

Anthropometric Measurements

Body weight, body height, waist and hip circumference
were measured. Weight was measured using a Tanita
scale; patients were fully dressed, without heavy cloth-
ing or shoes, and height was determined without shoes
using a portable stadiometer. Weight to the nearest 100
g and height to the nearest | mm were measured. Body
mass index (BMI) was calculated by dividing weight
(kg) by height (m?)."® Waist circumference was mea-
sured over light clothing at the level halfway between
the iliac crest and the costal margin in the mid-axillary
line after exhaling, when the lungs are at their func-
tional residual capacity, with the subject in standing
position with the body weight evenly distributed across
the feet. Hip circumference was measured over light
clothing at the level of greater trochanters with the
subject in standing position and both feet together. The
cut-off point considered for waist circumference (WC)
was >80 cm for females and >90 cm for males to define
overweight, the cut-off taken for waist-to-hip ratio was
>0.8 for females and >0.9 for males as per the criterion
of the WHO."
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Blood Sample Collection and Analysis

For determination of serum lipid profiles such as TC, TG,
HDL-C, and LDL-C, after overnight fasting, 5 mL venous
blood samples were collected from both groups by phle-
botomy laboratory technician under aseptic conditions.
Measurement of serum samples such as serum TC, TG,
LDL-C, and HDL-C were assessed using calibrated fully
automated Mind ray BS-200E, clinical chemistry analyzer
(China) according to the reagent manufacturer’s instruc-
tion in central laboratory of ZMH.

Data Processing and Analysis
Data was checked, cleaned, and entered to Epi-data software
version 3.1, and then exported to SPSS version 22.0 software
for analysis. The results of the descriptive statistics were
expressed as frequency and percentage. Chi-square (%) test
was used to compare categorical variables. Continuous vari-
ables were presented as mean+standard deviation and median
(interquartile range). Student’s #-test was performed to detect
differences between groups on continuous variables that did
show normality. While Mann—Whitney U-test was performed
on continuous variables that did not show normality.
Univariate logistic regression was performed to examine
the association of independent variables with TC, TG, LDL-
C, and HDL-C for all study participants using crude odds
ratios (ORs) with 95% confidence intervals (CI). Those
independent variables with a p-value<0.2 in univariate ana-
lysis were included in the multivariable logistic regression
models. P-value<0.05 on multivariable logistic regression
was considered as a statistical significant association.

Results
General Characteristics of Study

Participants
One hundred and eighty (90 EFV and 90 ATV/r) treated
adult HIV-1 infected patients participated in this study. The
mean age for EFV and ATV/r treated patients was 41.2+8.8
and 42.248.8 years old, respectively. Therefore, EFV and
ATV/r treated adult HIV-1 infected patients of average age
were similar (p=0.4). The number of females was 55/90
(61.1%) in the EFV-treated group and 52/90 (57.8%) in the
ATV/r-treated group. So, the sex of EF V-treated patients was
similar with the ATV/r-treated patients (p=0.7) (Table 1).
The clinical features obtained from patients’ medical
records showed that the median last CD4" cell count was
lower in the AT V/r-treated as compared to the EFV-treated
group. Months since first HIV positive diagnosis were higher

in the ATV/r-treated group as compared to the EFV-treated
group. The ATV/r-treated group was on HAART longer than
the EF V-treated group. Patients in the EF V-treated group have
been on their current regimen longer than the ATV/r-treated
group (Table 1). Considering history of hypertension and
family history of lipid disorder, all of the study participants
responded “no”. Considering smoking status, all of the 180
participants responded “no” for current smoking status. Self-
reported treatment or drug adherence rate showed >95% or
good drug adherence in both groups. In the present study, no
differences were observed in the average BMI of the two

groups.

Serum Lipid Levels of Study Participants
Fifty-two (28.9%) had elevated TC, 82 (45.6%) had reduced
HDL, 71 (39.4%) had elevated TGs, and 90 (50%) had
elevated LDL. There were significant differences in dyslipi-
demia between patients treated with EFV and ATV/r. TG
>200 mg/dL was detected in 24/90 (26.7%) of the EFV-
treated group and 47/90 (52.2%) of the AT V/r-treated group.
HDL-C<40 mg/dL was detected in 35/90 (38.9%) of the
EFV-treated group and 47/90 (52.2%) of the ATV/r-treated
group. The ratio of TC/HDL-C>5 was detected in 24/90
(26.7%) of the EFV-treated group and 29/90 (32.2%) of
the AT V/r-treated group (Table 2).

There were significant differences in the mean value of
HDL, TGs, and TG/HDL between patients treated with EFV
and ATV/r. The mean value of HDL-c was elevated in EFV-
treated subjects as compared to ATV/r-treated subjects
(»=0.001). The mean value of TGs were elevated in ATV/
r-treated subjects as compared to EFV-treated subjects
(»=0.001). TG/HDL-C ratio was higher in the ATV/r-treated
subjects as compared to EFV-treated subjects (p=0.008)
(Table 2).

Considering sex, in female EFV- and ATV/r-treated
adult HIV-1 infected patients, the TGs and HDL-c were
statistically significantly different between the two groups.
In addition, the results of the present study showed that in
the serum of male EFV and ATV/r-treated HIV-1 infected
patients, the mean values of LDL-C were statistically
significantly different in the two groups (Table 2).

Associated Factors of Elevated Lipids

Independent variables which were entered to Bivariate logis-
tic regression were sex, age, regular exercise, CD4 count,
duration with HIV since first diagnosis, duration of taking
ART, duration on the current ART, current ART, and BMI.
Among them, CD4 count and BMI were significantly
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Table | Baseline Characteristics of Study Participants at ART Clinic of ZMH, Addis Ababa, Ethiopia, 2018

Variables EFV-Treated n=90 ATV/r-Treated n=90 p-value
Age, mean+SD 4].2+8.8 42.2+8.8 0.4
Sex, Female, n (%) 55 (61.1%) 52 (57.8%) 0.7
CD4+ count at enrolment(cell/mL), median (IQR) 454 (103-1655) 355 (40-1041) 0.002*
Viral load determined last 6 months, n (%) 39 (43.3%) 40 (44.4%) 0.7
Undetectable viral load (<50 copies/cell), n (%) 35 (89.7%) 30 (75%) 0.2
Months since first HIV diagnosis, median (IQR) 108 (16—164) 138 (35-240) <0.001*
Months on HAART, median (IQR) 89 (15-163) 133 (34-174) <0.001*
Months on current regimen, median (IQR) 48 (15-156) 25 (13—44) <0.001*
Prophylaxis drugs for Ols, n (%) 12 (13.3) 12 (13.3) 1.0
Body mass index, mean+SD 25.0+4.2 24.3+4.4 0.2

<18, n (%) 4 (4.4%) 5 (5.6%) 0.6

18-24, n (%) 41 (45.6%) 48 (53.3%)

25-30, n (%) 35 (38.9%) 30 (33.3%)

>30, n (%) 10 (11.1%) 7 (7.8%)
Waist circumference

Male >cut-off value, n (%) 14 (40%) 15 (30.6%) 0.5

Female >cut-off value, n (%) 34 (61.8%) 24 (58.5%) 0.9
Waist-to-hip ratio

Male >cut-off value, n (%) 10 (28.6%) 5 (10.2%) 0.06

Female >cut-off value, n (%) 17 (30.9%) 8 (19.5%) 0.06
Physical exercise, n (%) 54 (60%) 50 (55.6%) 0.7
Alcohol drinking habit, n (%) 10 (11.1%) 4 (4.4%) 0.6

Notes: Continuous variables are reported as mean (SD) and median (IQR), categorical variables are reported as number and percentage; *Statistically significant.
Abbreviations: SD, standard deviation; IQR, interquartile range; EFV, efavirenz; ATV/r, ritonavir-boosted atazanavir; Ols, opportunistic infections; n, number; %, percentage.

associated with TC. Sex, duration of ART, duration of the
current ART, and current ART were significantly associated
with TG (Table 3). BMI is associated with LDL. Duration of
ART and BMI were associated with HDL (Table 4).

In multivariable logistic analysis adjusted for various
confounders, CD4 count was associated with elevated TC
level. Those HIV patients who had low CD4 count was
2-times more likely to have elevated TC as compared with
high CD4 count [AOR (95% CI)=2.227 (1.145-4.329)].
Sex and current ART were associated with TG. Female
HIV patients were less likely to have elevated levels of TG
as compared to males [AOR (95% CI)=0.269 (0.135—-
0.536)]. Additionally, HIV patients on current ART
(TDF/3TC/EFV) were less likely to have elevated levels
of TG as compared to HIV patients on TDF/3TC/ATV/r
[AOR (95% CI)=0.387 (0.173-0.867)] (Table 3).

BMI was associated with LDL. Those patients who had
BMI>25 were 3-times more likely elevated LDL level as
compared with patients who had BMI<25 [AOR (95% CI)
=3.128 (1.668-5.869)]. HIV since first diagnosis, duration
of HAART, and BMI were associated with HDL. Patients

on longer periods of time with the disease were less likely
to have elevated HDL levels as compared to patients on
short periods of time with the disease [AOR (95% CI)
=0.213 (0.064—0.705)]. In addition, patients who were
taking HAART for a long period of time were 6-times
more likely to have reduced HDL level as compared to
patients on HAART for a short period of time [AOR (95%
CI)= 6.305 (1.939-20.502)]. Moreover, patients who had
BMI>25 are 2-times more likely to have elevated HDL
levels as compared with BMI<25 [AOR (95% CI)=2.632
(1.375-5.036)] (Table 4).

Discussion

Studies have shown that individual PIs have different
effects on lipid metabolism. Both NNRTIs and NRTIs
have low prevalence on inducing metabolic abnormalities
compared to PIs. The present study compares EFV- and
ATV/r-based regimens, both combined with TDF/3TC.
Accordingly, we found a statistically significant difference
between ATV/r- and EFV-treated groups in median TG
values, mean values of HDL, and TG/HDL. For HDL,
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Table 2 Lipid Levels Among Ethiopian, Adult HIV Patients Stratified by EFV/ATV/r and Sex, ZMH, Addis Ababa, Ethiopia, 2018

Lipid Categories Total, EFV, ATV, Female Male
Profile N (%) N (%) N (%)
Total EFYV, ATVIr, Total, EFV, ATVIr,
N (%) N (%) N (%) N (%) N (%)
TC >200 mg/dL, 52 (28.9) 26 (28.9) | 26 (28.9) 28 12 (21.8) | 16 (31.4) 24 (32.4) 14 (40) 10 (25.6)
n (%) (26.4)
Mean (SD) 181.86 184.1 179.6£49.7 | 180.2 196.1 171.1 184.2 176.4 189.7
+45.7 +41.5 +43.7 +50.4 +44.1* +48.5 +32.8 +54.5
HDL <40 mg/dL, 82 (45.6) 35 (38.9) | 47 (52.2) 42 20 (36.4) | 22 (43.1) 40 (54.1) 15 (42.9) | 25 (64.1)
n (%) (39.6)
Mean (SD) 41.73 44.7 38.7+9.0* 43.02 42.4 37.849.3* 39.849.7 46.3 39.8+8.7*
+11.252 +12.4 12 +10.6 +13.3
TG >200 mg/dL, 71 (39.4) 24 (26.7) | 47 (52.2)* 29 6 (10.9) 23 (45.1)* | 42 (56.8) 18 (51.4) | 24 (61.5)
n (%) (27.4)
Median (IQR) | 169 145 207 167.4 210 219 262.1 123 184
(42-1,094) | (42-768) | (56-1,094) 1+84.6 (71-768) | (56—1,094) | £183.0 (42-768) | (71-48I)*
*
LDL >129 mg/dL, 90 (50) 49 (54.4) | 41 (45.6) 52 27 (49.1) | 25 (49) 38 (51.4) | 22 (62.9) | 16 (41)
n (%) (49.1)
Mean (SD) 129.46 131.2 127.7+44.5 128.9 125.4 138.1 130.2 140.4 118.9
+43.9 +43.4 +42.3 +38.8 +46.8 +46.2 +48.9 +40.9*
TC/HDL >5, n (%) 53 (29.4) 24 (26.7) | 29 (32.2)
Mean (SD) 4.598+1.6 4.4%15 48+1.6
TG/HDL Mean (SD) 5.492+4.7 | 4.4+3.6 6.6+5.5%
LDL/HDL | Mean (SD) 3.25+1.24 3.1£1.2 3.4+1.2%

Note: *Statistically significant.

Abbreviations: N, number; %, percentage; TC, total cholesterol; HDL-C, high-density lipoprotein; LDL-C, low-density lipoprotein-cholesterol; TG, triglyceride; TC/HDL-
C ratio, total cholesterol/high-density lipoprotein-cholesterol ratio; EFV, efavirenz; ATV/r, ritonavir-boosted atazanavir; IQR, interquartile range.

similar results were found in a randomized control
trial that reported lower HDL-C in an ATV/r-treated
group than in an EFV-treated group.'*'® Several con-
founding factors contribute to our observation. First, dura-
tion of current treatment with the EFV-treated group is
nearly double that of the ATV/r-treated group. Second,
CD4 count was higher in the EFV-treated group as com-
pared to the ATV/r-treated group.

Available data also suggested that a long-term therapy
with EFV and its concentration is directly proportional to
HDL-C levels.” In addition, genetic variation may also be
attributed to the changes in HDL-C levels.?*' The possi-
ble molecular mechanism by which EFV increase the
HDL-C levels were through down-regulation of the activ-
ity of the plasma cholesterol transfer protein expression
through antagonism of the lipid transcription factor.”?

In the median value of TG there was also a significant
difference between the EFV- and ATV/r-based regimens.
HIV patients on ATV/r have elevated TG. The likely expla-
nation of elevated levels of TG on the ATZ/r-treated group
might be due to the addition of low dose ritonavir, which
increases significantly serum or plasma TG levels.”® The
study participants having TG>200 mg/dL were higher in the
ATV/r-treated group (52.2%) as compared to the EFV-
treated group (26.7%). For the ATV/r-treated group, it was
higher than the prevalence reported from the study con-
ducted in Barcelona, Spain by Podzamczer et al** that
compared ATV/r to nevirapine and found 37.8% abnormal
TG levels. This variation might be due to a difference in the
duration of exposure to the treatment and some of the study
participants in Podzamczer et al’s study were on lipid low-
ering drugs.
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Table 3 Univariate and Multivariate Logistic Regression Analysis of TC and TG with the Independent Variables, Adult HIV Patients at

ZMH, Addis Ababa, Ethiopia, 2018

Variables Category | TC in mg/dL TG in mg/dL
<200 | >200 | COR (95% AOR (95% <200 | >200 | COR (95% AOR (95%
Cl) Cl) Cl) Cl)
Sex Female 78 28 0.74 (0.39— 77 29 0.287 (0.153— | 0.269
1.433) 0.537)* (0.135-536)**
Male 50 24 | 32 42 | |
Age <40 68 26 0.882 (0.463— 56 38 1.090 (0.599-
1.682) 1.983)
240 60 26 | 53 33 |
Regular Exercise No 66 20 1.703 (0.883— 53 33 0.918 (0.504-
3.287) 1.670)
Yes 62 32 | 56 38 |
CD4 count <455 85 24 2.306 (1.195- | 2.227 (1.145— 66 43 1.001 (0.543—
4.449)* 4.329)** 1.844)
2455 43 28 | | 43 28 |
Duration of HIV <132 66 26 0.939 (0.493- 62 30 0.555 (0.303-
1.79) 1.015)
2132 62 26 | 47 41 |
Duration of ART <123 64 26 I (1.525- 62 28 0.494 (0.269— 1.469 (0.744—
1.905) 0.907)* 2.901)
2123 64 26 | 47 43 | |
Duration with the <36 79 31 1.092 (0.565— 58 52 2.407 (1.261- | 0.582 (0.27—
current ART 2.11) 4.592)* 1.255)
236 49 21 | 51 19 | |
Current ART EFV 64 26 I (1.525- 66 24 0.333 0.387 (0.173-
1.905) (0.178-621)* | 0.867)**
ATVIr 64 26 | 43 47 | I
BMI <25 74 21 0.494 (0.257- 1.941 (0.997- 59 36 0.872 (0.479-
0.952)* 3.779) 1.586)
225 54 31 | 50 35 |

Notes: *Statistically significant by univariate logistic regression; **statistically significant by multivariate logistic regression.
Abbreviations: TC, total cholesterol; TG, triglyceride; ART, antiretroviral therapy; BMI, body mass index; EFV, efavirenz; ATV/r, ritonavir-boosted atazanavir; COR,

crude odds ratio; AOR, adjusted odds ratio; Cl, confidence interval.

Even if there is no similar study regarding the TG/HDL-C
ratio, it has greater predictive power than each of the single
standard lipid parameters and superior to the other ratios in
order to predict insulin resistance.”” Furthermore, a TG/
HDL-C ratio of >3 has been shown to be closely correlated
to insulin resistance.”® However, the capacity of TG/HDL-C

to predict insulin resistance may vary by race.>”*

Even though there were no statistically significant dif-
ferences, the mean values of TC and LDL-C were slightly
higher in the EFV- than in the AT V/r-treated group. This is
corroborated by the results of Ganesan et al'® and Squires
et al.'? The ratio of TC/HDL-C and LDL-C/HDL-C was
higher in the ATV/r- than the EFV-treated group. Other
authors also found similar findings.'*'> TC/HDL-C and
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Table 4 Univariate and Multivariate Logistic Regression Analysis of LDL and HDL with the Independent Variables, Adult HIV Patients

at ZMH, Addis Ababa, Ethiopia, 2018

Variables Category | LDL in mg/dL HDL in mg/dL
<129 | >129 | COR (95% Cl) | AOR (95% ClI) | <40 | >40 | COR (95% Cl) | AOR (95% CI)
Sex Female 54 52 | | 42 64 | |
Male 36 38 1.096 (0.605— 1.015 (0.536— 40 34 1.793 (0.983— 1.818 (0.948—
1.985) 1.922) 3.268) 3.485)
Age in years <40 47 47 | | 43 51 | |
240 43 43 | (0.557-1.795) | 0.939 (0.5-1.763) | 39 47 0.984 (0.547- 1.044 (0.548—
1.771) 1.987)
Regular ex. No 43 43 | 36 50 |
Yes 47 47 | (0.557-1.795) 46 48 1.331 (0.738-
2.399)
CD4 count <455 53 56 | [ 55 54 | |
2455 37 34 0.87 (0.478— 0.654 (0.337- 27 44 0.602 (0.328- 0.663 (0.336—
1.582) 1.269) 1.107) 1.307)
Months since HIV | <132 52 40 | | 41 51 | |
+
=132 38 50 I.711 (0.948- 2.784 (1.015— 41 47 1.085 (0.603— 0.213 (0.064—
3.085) 7.641) 1.951) 0.705)**
HAART duration <123 48 42 | | 33 57 | |
2123 42 48 1.306 (0.727— 0.736 (0.276— 49 41 2.064 (1.137— 6.305 (1.939—
2.346) 1.965) 3.749)* 20.502)**
Current ART <36 57 53 | [ 56 54 | |
duration
236 33 37 1.206 (0.662— 1.054 (0.505— 26 44 0.57 (0.309- 0.647 (0.30-
2.197) 2.199) 1.051) 1.360)
Current ART EFV 41 49 | | 35 55 | |
ATVIr 49 41 0.7 (0.389- 0.564 (0.258- 47 43 1.718 (0.95- 1.468 (0.676—
1.259) 1.233) 3.105) 3.184)
BMI <25 60 35 | | 35 60 [ |
225 30 55 3.143 (1.708- 3.128 (1.668— 47 38 2.12 (1.167- 2.632 (1.375-
5.782)* 5.869)** 3.852)* 5.036)**

Notes: *Statistically significant by univariate logistic regression; **statistically significant by multivariate logistic regression.
Abbreviations: TC, total cholesterol; TG, triglyceride; ART, antiretroviral therapy; BMI, body mass index; EFV, Efavirenz; ATV/r, ritonavir-boosted atazanavir; COR, crude

odds ratio; AOR, adjusted odds ratio; Cl, confidence interval.

LDL-C/HDL-C ratios are indicators of CVD risk with
greater predictive value than isolated parameters used
independently.’

BMI is associated with LDL and HDL. CD4 is asso-
ciated with TC. Current ART was associated with TG.
Duration of HIV since first diagnosis and duration of
ART were associated with HDL. Those patients who had

low CD4 counts were 2-times more likely to have high TC
as compared to patients who had a high CD4 count. In
agreement with the results of this study, Belay et al** and
Kamoru et al®' reported a significantly positive correlation
with CD4 among HAART patients. However, the current
study was inconsistent with the study conducted in

Malawi, in which there was no association between CD4
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count and TC.*® This might be due to differences in socio-
demographics.

Sex and current ART were significantly associated with
TG. Females were less likely to have elevated TG levels as
compared to males. Elevated levels of TG are a result of
the combination of genetic and behavioral factors, and the
TG levels are, in general, higher in males than in
females.*> Our findings corroborate those of a previous
study conducted in Brazil which showed that males are
more likely to have hypertriglyceridemia than females.**
Moreover, HIV patients on a TDF/3TC/EFV-based ART
regimen were less likely to have high values of TG as
compared to a TDF/3TC/ATV/r based regimen. This might
be due to the addition of ritonavir on ATV which increases
TG levels.

Those patients who had BMI greater than 25 are more
likely to have elevated levels of LDL as compared with
their counterparts. This result was corroborated by a study
done in Tanzania.>> HDL was associated with duration of
HIV, duration of HAART, and BMI. Patients with longer
times since first HIV diagnosis were more likely to have
reduced HDL as compared to shorter times since first HIV
diagnosis. Patients with a longer period of time on
HAART are more likely to have a reduced level of HDL
as compared with patients on a short period of time on
HAART. Those patients who had a BMI greater than 25
were more likely to have a reduced HDL as compared with
their counterparts. This was similar with the study con-
ducted in Tanzania, which was conducted on HIV-naive
patients.>

Our study needs to be interpreted in the light of its
limitations. The cross-sectional design precludes causal
associations between dyslipidemia and patient characteris-
tics. The study did not include a control group of HIV-
uninfected persons which would have provided better
insight into the role of HIV infection and antiretroviral
drugs. There were baseline differences of the two groups
on CD4 count, duration with HIV, duration on HAART,
and duration on current treatment so it may be affected by
the outcome variables. The sample size was also small.

Conclusion

Our research found elevated levels of mean TG and TG/
HDL-C in ATV/r while HDL-C was higher in EFV than
ATV/r-treated participants. Even though there were no
statistically significant differences, the mean values of
TC and LDL were slightly higher in the EFV- than in the
ATV/r-treated group. The ratio of TC/HDL and LDL/HDL

was higher in the ATV/r- than the EFV-treated group.
Differences in LDL or HDL that they found are of unclear
clinical significance. Their long-term significance is
unknown.

BMI was associated with LDL and HDL. CD4 was
associated with TC. Current ART was associated with TG.
The duration of HIV since first diagnosis and duration of

ART were associated with HDL.
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number was used instead of the participants’ name or
identification number.
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