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Impact of Highly Active Antiretroviral Therapy (HAAT) on Lipid
Profiles of HIV Patients
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Abstract

Highly active antiretroviral therapy (HAART) has resulted in a significant reduction in morbidity and death in HIV
patients. However, it has also resulted in the appearance of significant short- and long-term negative effects. The
complication of HAART that is currently generating the most interest and concern is an elevated cardiovascular risk.The
aim of this study was to assess the impact of highly active antiretroviral therapy on fasting blood lipid profiles in HIV
patients. This prospective, observational study was conducted in the ART Centre of Bangabandhu Sheikh Mujib Medical
University (BSMMU), Dhaka, Bangladesh, between January 2020 and June 2021. A total of 49 HIV sero-positive
patients (diagnosis based on rapid diagnostic test) attending ART Centre of Bangabandhu Sheikh Mujib Medical
University (BSMMU) Hospital were included in this study. We found that 9.7% had TC 2200. The majority 80.6%
patients belonged to HDL-C <40 (mg/dl) and the mean was 31.4+9.26 (gm/dl). Regarding LDL, 9.7% of patients had
LDL-C (>130 mg/dl), and the mean was 85.34+28.79 (gm/dl). About half 51.6% of patients belonged to TG >150 (mg/dl)
and the mean was 154.46+59.62 (gm/dl). We found that 87.1% of patients developed dyslipidaemia before treatment
and 83.9% after HAART. TG levels were significantly elevated after HAART, but TC, HDL-C, and LDL-C levels almost
remained the same between baseline and after HAART. Development of dyslipidaemia was found in more than two-
thirds (83.9%) of the patients after HAART. HIV-infected patients receiving WHO recommended first-line of HAART
have a high prevalence of lipid profile derangement.
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Introduction

A huge number of HIV patients are living throughout between HAART and the development of

the world. It is stated that approximately 37.7 million
people across the globe lived with HIV/AIDS in 2018,
among them around 27.5 million people were
accessing antiretroviral therapy.® In the year 2018,
about 1600 people were newly infected with HIV, and
3045 were under HAART coverage in our country.2 In
the current world with the advancement of ART
patient's life expectancy is increasing day by day due
to a magnificent decline in overall mortality from
AIDS-related illness in immunodeficiency-related
events and death.®** Highly active antiretroviral
therapy (HAART) has resulted in a significant
reduction in morbidity and death in HIV patients.s'6
However, it has also resulted in the appearance of
significant short- and long-term negative effects.”®
The complication of HAART that is currently
generating the most interest and concern is an
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k.

elevated cardiovascular ris The relationship
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dyslipidemia has been extensively researched and

proven. '3

In HAART era the major challenge is to
combat non-AlDS-relateddeaths and morbidity from
premature e cardiovascular disease, liver disease,

and renal disease.™
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Multiple factors such as aging of PLHIV, smoking,
dyslipidemic effects of HIV itself, and side effects of
HAART such as dyslipidemia play major role in
cardiovascular health.">*® Most of the ART classes
cause some sort of dyslipidemia including protease
inhibitors (Pis), non-nucleotide reverse transcriptase
(NNRTIs), and
transcriptase inhibitors (NRTIs).* Evidence showed
that the use of NNRTIs-based HAART was

associated with a significant increase in total

inhibitors nucleotide reverse

cholesterol (TC), low-density lipoprotein-C(LDL-C) as
well as triglyceride (TG). Still, also there is 40%
increase in high-density lipoprotein-C(HDL-C).*® An
Indian study showed significant changes in TC, HDL,
and TG with the same regimen.?® However, in MACS
study (2001-2010) they showed the persistence of
reduced HDL levels after the initiation of HAART.?
Besides serum lipid profile, atherosclerosis and
cardiovascular disease (CVD) risk are all known to
vary by socio-demographic factors in the general
population, and genetic polymorphisms involved in
lipid metabolism may contribute to this variation.”"*
Due to observed variation in ART-induced lipid
abnormalities in different countries, it is essential to
find out the nature of lipid abnormalities in these
groups of patients under ART in Bangladesh to
protect from the risk of CVD. No such report was
available from any study in Bangladesh. Therefore,
this study was designed to assess the impact of
highly active antiretroviral therapy (HAAT) on fasting
blood lipid profiles of HIV patients.

Methods

This prospective, observational study and was
conducted in the ART Centre of Bangabandhu Sheikh
Mujib  Medical (BSMMU), Dhaka,
Bangladesh, between January 2020 and June 2021.

University

We included 49 HIV sero-positive patients (diagnosis

based on rapid diagnostic test) attending ART Centre
of Bangabandhu Sheikh Mujib Medical University
(BSMMU) hospital.

The inclusion criteria were: i) patients aged =18 years
old; ii) patients who are newly diagnosed with HIV
before receiving any antiviral therapy; iii) patients who
are able to attend at the selected health center (ART
Center of BSMMU) on the day of data collection; iv)

patients who were willing to participate in the study.

Our exclusion criteria were: i) pregnant women or
breast-feeding mother, ii) patients with uncontrolled
diabetes mellitus and BMI >25 kg/mz2, iii) patients
receiving any medication which may cause
dyslipidaemia (e.g., 3-blockers, OCP, steroid,
antidepressants, thiazide diuretics, retinoids etc.) iv)
patients with any history acute iliness (e.g., renal or
pancreatic diseases, ischemic heart disease, chronic

liver disease, etc.).

All data were recorded systematically in preformed
data collection form. Quantitative data was expressed
as mean and standard deviation, while qualitative
data was expressed as frequency and percentage.
Statistical analysis was performed by using Statistical
Package for Social Sciences (SPSS) version 22.0 for
windows. Paired sample t-test and McNemar's test
were done for statistical analysis. Probability value

<0.05 was considered as a level of significance.

The study was approved by Institutional Review
Board of Bangabandhu Sheikh Mujib Medical
University (BSMMU), Dhaka, Bangladesh.

Results

Among 49 participants, almost half (49.0%) belonged
to the <30 years age group. The mean age was
33.16+10.37 years with ranged from 19 to 60 years.
More than two-thirds (69.4%) of the patients were
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male and 14(28.6%) were female. 14(24.5%) had
primary educational level, seconday 8(16.3%), higher
secondary 9(18.4%) and 15 (30.6%) patients did
graduate and above. In occupation, more than one-
fourth 14(28.5%) of the patients were service holders,
followed by 11(22.4%) 7(14.3%)
5(10.2%) and 4(8.2%)
business, while 8(16.3%) had other occupation. The

housewives,
students, unemployed,
majority (57.1%) of the patients were non-smokers,
while 16.4% were ex-smokers, and 13(26.5%) were

smokers (Table-I).

Regarding history of mode of transmission of HIV,
nearly half (42.9%) of the patients had unprotected
promiscuous sex, followed by commercial saloon
users 19(38.8%), got from spouses 8(16.3%), blood
transfusion 4(8.2%), sharing needles, syringes, or
intravenous drug abuse 1(2%) and Unknown
7(14.3%) (Table-ll). It was observed that nearly one-
third (30.6%) of patients had WHO stage | followed by
14 (28.5%) stage Il, 12 patients (24.5%) in stage llI,
and 8(16.3%) stage IV. Nearly half (46.9%) of
patients had CDC Category A, followed by Category
B 16(32.7%) and Category C 10(20.4%) (Table-Il1).

Table-I: Demographic profile of the participants
(N=49)
Variables Frequency | Percentage
Age group
<30 years 24 49.0
31-40 years 15 30.6
41-50 years 8 16.3
>50 years 2 4.1
MeantSD 33.16+£10.37 years
Gender
Male 34 69.4
Female 14 28.6
Transgender 1 2.0
Education
llliterate 3 6.1
Primary 14 28.6
Secondary 8 16.3
Higher secondary 9 18.4
Graduate and above 15 30.6
Occupation
Student 7 14.3
Unemployed 5 10.2
Service 14 28.6
Business 4 8.2
Housewife 11 22.4
Others 8 16.3
Smoking status
Smoker 13 26.5
Ex-smoker 8 16.3
Non-smoker 28 57.1

Table-Il: Distribution of the study patients by
transmission mode/risks (N=49)
Transmission mode Frequency |Percentage
Irisks
Unprotected 21 42.9
promiscuous sex
Commercial saloon 19 38.8
user
Get from spouse 8 16.3
Blood transfusion 4 8.2
Sharing needles, 1 2.0
syringes, or intravenous
drug abuse
Vertical transmission 0 0.0
Unknown 7 14.3

Table-lll: Distribution of the study patients by WHO
stage and CDC category (N=49)

Variables Frequency | Percentage
WHO stage

Stage | 15 30.6
Stage I 14 28.6
Stage llI 12 245
Stage IV 8 16.3
CDC category

Category A 23 46.9
Category B 16 32.7
Category C 10 204

CBMJ 2025 July: Vol. 14 NO. 02

Page 42



. Original Article

Regarding changes in lipid profile from baseline to
follow-up (after 6 moths of HAART), it was observed
that 3(9.7%) patients belonged to TC >200 mg/dl at
baseline and after at least 6 months of HAART
6(19.4%)
persistent. The majority (80.6%) of the patients

newly developed and 1(3.2%) was

belonged to HDL-C <40 mg/dl at baseline and after 6
months of HAART 3(9.7%) was newly developed and
16(51.6%) persisted to their baseline levels. 3(9.7%)
patients belonged to LDL-C >130 mg/dl at baseline
and after therapy, 2(6.5%) newly developed. More
than one-third (35.5%) of patients belonged to TG
>150 mg/dl at baseline and after therapy, 10(32.3%)
newly developed and 9(29.0%) persisted to their

baseline levels. The differences of HDL-C <40 and
TG >150 were statistically significant (p<0.05) (Table-
IV). Regarding dyslipidaemia, the majority (87.1%) of
patients had dyslipidaemia before treatment and
26(83.9%) after HAART. The difference was
statistically significant. It was observed that more than
one-fourth (29.0%) of patients had dyslipidaemia
stage Il before treatment 10(32.3%) after HAART.
The difference was statistically not significant
(p>0.05) between the two groups. We found that the
majority (80.6%) of patients had HDL-C (<40) before
treatment 19(61.3%) after HAART. The difference
was statistically significant (p<0.05) between the two

groups (Table-V).

Table-IV: Comparing lipid profile at baseline and after 6 months of HAART (N=47)

At baseline | After at least 6 months of HAART

Frequency Newly Persistant Total
Lipid Profile (Percentage) developed Frequency Frequency p-value

Frequency (Percentage) | (Percentage)
(Percentage)

TC >200 (mg/dl) 3(9.7) 6(19.4) 1(3.2) 7(22.6) 0.214™
HDL <40 (mg/dl) 25(80.6) 3(9.7) 16(51.6) 19(61.3) 0.036°
LDL >130 (mg/dl) 3(9.7) 2(6.5) 0(0.0) 2(6.5) 0.098™
TG >150 (mg/dl) 16(35.5) 10(32.3) 9(29.0) 19(61.3) 0.021°

TC= Total cholesterol, HDL= High density lipoprotein, LDL= Low density lipoprotein, TG= Triglyceride; s=

significant, ns= not significant.

Table-V: Lipid abnormalities and HDL-C of the study participants (N=31)

Variables Before treatment After HAART p-value
Frequency Percentage | Frequency | Percentage

Normal lipid profile 4 12.9 5 16.1

Dyslipidemia 27 87.1 26 83.9 0.001°
(Total)

Stage | 9 29.0 8 25.8

Stage Il 9 29.0 10 32.3 0.982™
Stage Il 7 22.6 6 19.4

Stage IV 2 6.4 2 6.4

HDL-C (<40) 25 80.6 19 61.3 0.031°
HDL-C (>40) 6 194 12 38.7

HDL-C- High density lipoprotein- cholesterol; s= significant, ns=not significant.
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Discussion

In this study, most patients (49.0%) were <30 years
old and the mean age was 33.16+10.37 years varying
from 19 to 60 years. Similar findings were reported by
Tilahun et al., as the mean age of study participants
was 35.31+7.20 years.? In another study, the mean
age was 36 years, which supports the present

study.?

In our study, we observed that 69.4% of
patients were male, 28.6% female, and 2.0%
transgender. Similar finding was reported by an
Indian study, as 79% were male and the rest 21%
were female,®® while others found female
predominance in their respective studies, where they

found 54.82% and 75.6% were

22,23

female

respectively.

In this current study, it was observed that 24.5% of
patients had educational level primary, and more than
one-fourth of patients did higher studies (30.6%),
SSC (16.3%), and HSC (18.4%). Tilahun et al.
reported that the majority of patients can read and
write.? In this present study it was observed that
57.1% patients were non smoker, 16.4% ex- smoker
and 26.5% smoker. Tilahun et al. reported that 12.8%
of the patients had positive history of smoking, which

is much lower than our finding.?

Regarding the transmission mode/risks in this current
study, it was observed that 42.9% of patients had
unprotected promiscuous sex, followed by 38.8% use
of commercial saloon for shaving/haircut, getting from
spouse (16.3%), blood transfusion (8.2%), sharing
needles, syringes and intravenous drug abuse 2%,
0% by vertical transmission and unknown (14.3%).
Pujari et al. mentioned ithat 94.0% had acquired HIV

infection by heterosexual transmission in India.**

In this present study, we observed that at the time of

diagnosis majority of patients (30.6%) had WHO
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stage | followed by 28.5% in stage Il, 24.5% in stage
lll, and 16.3% in stage IV. Pujari et al. observed that
at the initiation of therapy 38.6% and 36.6% of

patients had WHO stage IV disease respectively.*

In this current study, it was observed that 9.7% had
TC =200. The majority 80.6% patients belonged to
HDL-C <40 (mg/dl) and the mean was 31.4+9.26
(gm/dl). Regarding LDL-C, 9.7% of patients had LDL-
C (>130 mg/dl), and the mean was 85.34+28.79
(gm/dl). About half 51.6% of patients belonged to TG
>150 (mg/dl) and the mean was 154.46+59.62
(gm/dl). Tilahun et al. observed that 39.9% of the
study participants had total cholesterol of 2200mg/dI,
39.9% had diminished levels of HDL-C (<40 mg/dl),
38.1% had elevated levels of LDL-C (>130 mg/dl) and
49.1% had elevated level of TG (>150 mg/dl).?* At
baseline, Padmapriyadarsini et al. found that TG level
was >150 mg/dL in 31% of patients, TC level was 200
mg/dL in 2% patients, HDL-C was 40 mg/dL in 91%
of patients, LDL-C was 130 mg/dL in 3% patients.
They observed that, at baseline, total cholesterol,
LDL-C, and HDL-C levels were low, however,
triglyceride (TG) levels were in the regular range,

which is comparable with the current study.”

Sarkar & Brown observed in their study that HIV
infection is associated with dyslipidemia.25 In the
absence of antiretroviral therapy (ART), HIV infection
results in lower total cholesterol (TC), high-density
lipoprotein (HDL-C), and low-density lipoprotein (LDL-
C) levels.”® Grunfeld et al. found that participants with
AIDS had the highest levels of TG compared to
participants with HIV and controls. TC and HDL-C
were lower in individuals with AIDS and in those with
HIV compared to controls, and LDL-C was
significantly lower in individuals with AIDS compared
to control participants.27 The high levels of TG in

participants with AIDS are secondary to increased
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hepatic output of VLDL and slower TG clearance.”’ In
this current study, it was observed that the mean TG
& HDL were significantly (p<0.05) increased at follow
up but TC and LDL were almost alike between
baseline and follow-up. Padmapriyadarsini et al.
observed after 6 months of ART, significant increases
were in TC level (125 vs 174mg/dL; p<0.001), LDL-c
level (83 vs 112 mg/dL; p<0.001), and HDL-c level
(26 vs 44 mg/dL; p<0.001), which differ with the

present study.”

In this present study, it was observed that 87.1% of
patients developed dyslipidemia before treatment and
83.9% after HAART. Development of dyslipidemia
was significantly (p<0.05) revealed after HAART.
Tilahun et al. showed the prevalence of dyslipidemia
in their study was 63.60%, of them 73.68% were on
HAART and 53.51% were HAART naive HIV positive
clients.”? Melzi et al. mentioned that HIV-1 infection
causes a specific pattern of dyslipidemia, resulting
from a combination of increased production and

decreased clearance of lipoproteins.?®

In this present study, it was observed that 80.6% of
patients had HDL-C (<40) before treatment and
61.3% in after HAART. HDL-C (<40) level
significantly declined after HAART. Mulu et al. (2021)
study showed that the prevalence of HDL-C <40mg/dI
among HIV clients on HAART was 43.8%.%% Similar
prevalence was also reported by Tadewos et al.,
which was 43.4%.?° The HDL-C level was unaffected
by HAART status as reported by Nsagha et al.®
However, the prevalence of HDL-c <40mg/dl among
HIV clients on HAART is higher in our study.
However, Pujari et al. found that an 18-month
treatment with line ART regimens was associated
with a significant increase in HDL-c level, which

supports the present study.24
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Our study was a single-center study. We took a small
sample size due to our short study period. The study
population was selected from one selected ART
center in Dhaka city, so the results of the study may
not reflect the exact picture of the country. We did not
follow-up with our patients for more than 6 months
and do not know other possible interference that may

happen in the long term with them.

Conclusion

We found that unprotected promiscuous sex was the
most common mode of transmission of HIV.
Triglyceride levels were significantly elevated after
HAART, but TC, HDL-C, and LDL-C levels almost
remained the same between baseline and after
HAART. Development of dyslipidaemia was found
more than two-thirds (83.9%) after HAART. HIV-
infected patients receiving WHO-recommended1 first-
line HAART have a high prevalence of lipid profile
derangement. Therefore, further studies with a
prospective and longitudinal study design including
larger sample size need to be done to evaluate the
long-term effects of HAART treatment on lipid profiles

of HIV patients.
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