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ABSTRACT

Background: The widespread use of antiretroviral therapy (ART) has
significantly improved the life expectancy of people living with HIV/AIDS
(PLWHA). However, ART 1is associated with long-term metabolic
complications, particularly dyslipidemia, which increases the risk of
cardiovascular disease. Lifestyle factors such as body mass index (BMI),
tobacco use, and alcohol consumption may further influence lipid metabolism
in this population. The aim and objective is to assess the pattern and prevalence
of dyslipidemia in PLWHA on ART and evaluate its association with BMI,
smoking, and alcohol consumption. Materials and Methods: This cross-
sectional study was conducted over 18 months at Gajra Raja Medical College
and JA Group of Hospitals, Gwalior. A total of 110 clinically stable HIV-
positive patients aged >18 years receiving ART with good compliance were
included. Data were collected using a pre-tested proforma, which included
demographic details, clinical history, anthropometric measurements, and
lifestyle habits. Fasting lipid profile, blood glucose, blood pressure, and CD4
count were recorded. Lipid parameters were analyzed for associations with
gender, BMI, smoking, and alcohol use. Statistical analysis was performed
using SPSS v25, with p <0.05 considered significant. Result: Dyslipidemia was
prevalent among participants: total cholesterol >200 mg/dL (63.6%),
triglycerides >150 mg/dL (68.2%), low HDL (63.6%), and LDL >100 mg/dL
(72.7%). Obesity (BMI >25 kg/m?) was present in 34.5% of patients and was
significantly associated with elevated total cholesterol, triglycerides, and LDL
(p < 0.05). Gender differences in lipid profiles were also significant. However,
no statistically significant associations were found between smoking or alcohol
use and dyslipidemia. Conclusion: Dyslipidemia is highly prevalent among
PLWHA on ART, especially in those with elevated BMI. Routine lipid
monitoring and targeted lifestyle interventions are essential to mitigate
cardiovascular risks in this population.

INTRODUCTION

Human Immunodeficiency Virus/Acquired Immune
Deficiency Syndrome (HIV/AIDS) remains a global
public health challenge, with an estimated 36.7
million individuals living with HIV worldwide, of
whom approximately 53% are on antiretroviral
therapy (ART).[M While ART has dramatically
improved the survival and quality of life of people
living with HIV/AIDS (PLWHA),?! long-term
therapy has been associated with an increased risk of

cardiovascular disease (CVD),>* now a leading
cause of mortality in this population.

Dyslipidemia, characterized by abnormal lipid levels
in the blood, is one of the most common metabolic
complications among PLWHA.PS! Its etiology is
multifactorial, driven by the virus, chronic
inflammation, immune activation, and the metabolic
side effects of ART.I%") HIV infection often leads to
elevated triglycerides and reduced high-density
lipoprotein cholesterol (HDL-C), even before
treatment. These disturbances are further aggravated
by ART, particularly protease inhibitors (PIs) and
older nucleoside reverse transcriptase inhibitors
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(NRTIs), which are linked to insulin resistance,
central obesity, and altered lipid metabolism.[®!

The dyslipidemia profile in PLWHA has shifted in
the HAART era. Earlier dominated by HIV-induced
catabolism, it now reflects AR T-associated metabolic
effects despite newer regimens having a more lipid-
friendly profile.” Additional risk factors—such as
obesity, diabetes, age, sex, smoking, and alcohol
use—interact with ART to influence lipid levels.'%!]
Persisting low-grade systemic inflammation and
immune activation, even under viral suppression,
also contribute to atherogenic lipid profiles.['>!3]
Understanding these dyslipidemia patterns is vital for
early detection and cardiovascular risk mitigation.
This study aims to analyze the lipid profile in
PLWHA on ART and explore its association with
BMI, smoking, and alcohol consumption.

MATERIALS AND METHODS

This cross-sectional study was conducted over 18
months in the Department of Medicine, Gajra Raja
Medical College, and JA Group of Hospitals,
Gwalior, Madhya Pradesh. A total of 110 consecutive
HIV-positive adult patients receiving ART were
enrolled based on predefined inclusion and exclusion
criteria.

The sample size was calculated using G*Power
3.1.9.2 software with a 95% confidence interval and
90% power. Based on a mean HDL value of 17.84 +
45.69 mg/dL, as Nayyar et al. (2019) reported, the
minimum required sample size was 80. However, a
final sample size of 110 participants was considered
to increase the reliability and generalizability of the
findings.

Inclusion criteria included clinically stable PLWHA
aged 18 years and above of either sex, with proper
compliance to ART. Patients were excluded if they
were under 18 years of age, critically ill, or had
known diabetes mellitus, hypertension, coronary
artery disease, chronic kidney disease, or other
chronic systemic illnesses.

Participants were interviewed and examined using a
pre-tested, pre-validated structured proforma after
obtaining informed written consent. Collected data
included demographic details (age, sex, residence,
occupation, income), detailed medical and treatment
history, personal habits including dietary patterns,
substance use, and family history of illness.
Anthropometric measurements were obtained using
standardized protocols. Height was measured using

non-stretchable tape against a flat surface, and weight
was recorded using a calibrated digital weighing
scale. Body Mass Index (BMI) was calculated and
classified according to Asian criteria, with obesity as
BMI > 25 kg/m?. Waist circumference was measured,
with abdominal obesity defined as > 90 cm for males
and > 80 cm for females.

Clinical examination included general and systemic
evaluation. Fasting venous blood samples were
collected after 12 hours of overnight fasting to
analyze serum lipid profiles using the ERBA XL-300
automated biochemistry analyzer. Parameters
measured included total cholesterol, triglycerides,
high-density lipoprotein cholesterol (HDL-C), and
low-density lipoprotein cholesterol (LDL-C). Lipid
profile assessments were repeated at 6 months and 1
year for longitudinal observation, though baseline
values were considered for the cross-sectional
analysis.

The primary outcome was to determine the pattern of
dyslipidemia in PLWHA on ART and its association
with body mass index (BMI), smoking, and alcohol
consumption. The secondary aim was to support
appropriate ART regimen modifications or add-on
lipid-lowering strategies to improve long-term
cardiovascular outcomes.

Statistical analysis

Data were entered and managed in Microsoft Excel
and analyzed using SPSS version 25. Quantitative
data were expressed as mean + standard deviation or
median with interquartile range, while categorical
variables were presented as percentages or
proportions. The chi-square test or Fisher's exact test
was used for categorical comparisons. A p-value <
0.05 was considered statistically significant.

The study protocol was reviewed and approved by
the Institutional Ethics Committee. Informed consent
was obtained from all participants. No financial
assistance or funding was received for this study. All
investigations and treatment were conducted free of
cost as per government hospital policy, ensuring no
financial burden on the patients or their families.

RESULTS

Demographic Profile: Out of 110 participants, 75
(68.2%) were males and 35 (31.8%) were females.
Most patients (49.1%) were aged between 31 and 45
years, followed by 32.7% between 46 and 60 years.
Only 12.7% and 5.5% were in the 18-30 and above
60 age groups, respectively.

Table 1: Demographic and Clinical Characteristics

Variable Frequency (n) Percentage (%)
Total Patients 110 100.0

Gender - Male 75 68.2

Gender - Female 35 31.8

Age 18-30 14 12.7

Age 3145 54 49.1

Age 46-60 36 32.7

Age >60 6 5.5

BMI Normal 38 34.5

BMI Overweight 34 31.0
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BMI Obese 38 34.5
ART <3 years 45 40.9
ART > 3 years 65 59.1
Tobacco Users 26 23.6
Alcohol Users 13 11.8

Body Mass Index and ART Duration: Based on
BMI classification, 34.5% of the participants were
within the normal range (18.5-22.9 kg/m?), while
31% were overweight (23.0-24.9 kg/m?) and 34.5%
were obese (=25 kg/m?). A higher proportion of
patients (59.1%) had been on ART for over three
years.

Lifestyle Factors: Tobacco usage was present in 26
(23.6%) patients, and alcohol use in 13 (11.8%)
patients. Despite these exposures, no statistically

significant associations were observed between
tobacco or alcohol use and dyslipidemia.
Immunological and Metabolic Parameters: Most
participants (61.8%) had CD4 counts >600
cells/mm?, with only 2.7% having CD4 counts <200
cells/mm?3. Regarding blood pressure, 30% had
systolic BP >130 mmHg, and 31.8% had diastolic BP
>85 mmHg. Elevated fasting blood glucose (=100
mg/dL) was observed in 53.6% of the cohort.

Table 2: Immunological and Metabolic Profile.

Variable Frequency (n) Percentage (%)
CD4 <200 cells/mm? 3 2.7

CD4 201400 cells/mm?* 16 14.6

CD4 401-600 cells/mm? 23 20.9

CD4 >600 cells/mm? 68 61.8

Systolic BP >130 mmHg 33 30.0

Diastolic BP >85 mmHg 35 31.8

Fasting Glucose >100 mg/dL 59 53.6

Waist Circumference (Males >90 cm) 22 29.3

Waist Circumference (Females >80 cm) 15 42.9

Waist Circumference: Among males, 29.3% had a
waist circumference >90 cm; among females, 42.9%
had a waist circumference >80 cm, per NCEP ATP
III criteria.

Lipid Profile Abnormalities: A high prevalence of
dyslipidemia was noted. Total cholesterol >200

mg/dL was seen in 63.6% of patients, and elevated
triglycerides (=150 mg/dL) in 68.2%. Low HDL
levels (males <40 mg/dL, females <50 mg/dL) were
seen in 57.3% of males and 77.1% of females. LDL
cholesterol >100 mg/dL was observed in 72.7% of
participants.

Table 3: Lipid Profile Abnormalities

Lipid Parameter Frequency (n) Percentage (%)
Total Cholesterol >200 mg/dL 70 63.6
Triglycerides >150 mg/dL 75 68.2
HDL (Low: M <40, F <50 mg/dL) 70 63.6
LDL >100 mg/dL 80 72.7

Associations with Gender, BMI, and Lifestyle: A
statistically significant association was found
between gender and all lipid parameters, with males
showing a higher prevalence of deranged total
cholesterol (p=0.001), triglycerides (p=0.003), HDL
(p=0.04), and LDL (p=0.003).

No statistically significant association was observed
between tobacco or alcohol use and lipid
abnormalities (all p>0.05).

BMI showed a significant association with total
cholesterol (p=0.002), triglycerides (p=0.001), and
LDL (p=0.002), indicating a higher prevalence of
dyslipidemia in overweight and obese individuals.
However, the association between BMI and HDL
was not statistically significant (p=0.22).

DISCUSSION

Dyslipidemia has emerged as a significant metabolic
concern in people living with HIV/AIDS (PLWHA),
especially in the context of long-term antiretroviral

therapy (ART). Although ART has revolutionized
HIV care by improving survival and immune
function, it has also introduced metabolic
complications such as insulin resistance,
lipodystrophy, and lipid abnormalities, which
contribute to an elevated risk of cardiovascular
disease.

In our study, most participants were male (68.2%)),
consistent with findings by Singh et al.l"¥! In contrast,
studies such as Ombeni et al,l'*! and Bekolo et al,['®!
reported a female preponderance. The mean age of
our study population was 42.48 years, similar to the
findings by Ombeni et al,'>! and Achila et al,l'”]
indicating that middle-aged adults form the most
affected demographic segment of PLWHA on ART.
Obesity and overweight were prevalent, with 34.5%
of participants classified as obese and 31% as
overweight. These findings closely align with the
study by Kemal et al,l'8! which reported a comparable
distribution of BMI among ART patients. Elevated
BMI was significantly associated with dyslipidemia
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in our research, particularly elevated total
cholesterol, triglycerides, and LDL levels—findings
that were statistically significant and consistent with
observations by Achila et al.l'”!

Regarding CD4 counts, most patients (61.8%) had a
CD4 count >600 cells/mm?, suggesting an effective
immunological response to ART. These results are
consistent with Kemal et al,[*® and Malapati et al,!'”]
who noted improvements in CD4 counts after ART
initiation.

Blood pressure and fasting blood glucose were
elevated in many patients. The mean systolic and
diastolic blood pressures in our cohort were similar
to those reported by Feigi et al,’*”! while fasting blood
glucose abnormalities were in line with the findings
of Bhowmik et al.l?!]

Waist circumference—an indicator of central
obesity—was elevated in 29.3% of males and 42.9%
of females. These findings reflect central adiposity
patterns observed in studies like Anand et al,*?
reinforcing the role of visceral fat in metabolic
disturbances in PLWHA.

A significant proportion of our study population had
deranged lipid profiles: total cholesterol >200 mg/dL
(63.6%), triglycerides >150 mg/dL (68.2%), low
HDL levels in both males and females, and LDL
>100 mg/dL in 72.7%. These results closely mirror
the dyslipidemia prevalence reported by Sun et al,[>3]
and Bekolo et al,l'®! underscoring the metabolic
burden of long-term ART.

When analyzed by gender, lipid abnormalities were
more prevalent in males, with statistically significant
differences in total cholesterol, triglycerides, HDL,
and LDL levels. This contrasts with findings by
Achila et al,l'l who observed a higher prevalence of
dyslipidemia in females, highlighting potential
regional or behavioral differences.

Tobacco and alcohol use did not show statistically
significant associations with dyslipidemia in our
study, though trends suggested worse lipid profiles in
users. While our findings were not statistically
conclusive, they align directionally with Woldu et
al,»* and Bekolo et all'® which reported higher
triglyceride and LDL levels among smokers and
variable impacts of alcohol on lipid fractions.
Collectively, these findings point toward a
multifactorial etiology of dyslipidemia in PLWHA,
encompassing ART, lifestyle, body composition, and
immunological status. Regular metabolic monitoring
and proactive interventions are therefore essential for
holistic HIV management.

CONCLUSION

This study demonstrates a high prevalence of
dyslipidemia among people living with HIV/AIDS
on ART, with a significant association seen with
elevated BMI. While smoking and alcohol use were
not statistically significant, trends suggested a
worsening effect on lipid profiles. These findings
highlight the need for regular lipid monitoring,

lifestyle interventions, and personalized ART
regimens to reduce cardiovascular risk. Future
research should explore the mechanisms linking
ART, metabolic changes, and behavioral factors to
improve long-term care in this population.

REFERENCES

1. Number of people living with HIV and the number of HIV
infected individuals receiving antiretroviral therapy. [Internet]
Available from: http://www.who.int/hiv/data/en/.

2. Antiretroviral Therapy Cohort Collaboration. Life expectancy
of individuals on combination antiretroviral therapy in high-
income countries: a collaborative analysis of 14 cohort
studies. Lancet. 2008 Jul 26;372(9635):293-9. doi:
10.1016/S0140-6736(08)61113-7.

3. Islam FM, Wu J, Jansson J, Wilson DP. Relative risk of
cardiovascular disease among people living with HIV: a
systematic review and meta-analysis. HIV Med. 2012
Sep;13(8):453-68. doi: 10.1111/j.1468-1293.2012.00996.x.
Epub 2012 Mar 14.

4. Lohse N, Hansen AB, Pedersen G, Kronborg G, Gerstoft J,
Serensen HT, et al. Survival of persons with and without HIV
infection in Denmark, 1995-2005. Ann Intern Med. 2007 Jan
16;146(2):87-95. doi: 10.7326/0003-4819-146-2-200701160-
00003.

5. Grinspoon S, Carr A. Cardiovascular risk and body-fat
abnormalities in HIV-infected adults. N Engl J Med. 2005 Jan
6;352(1):48-62. doi: 10.1056/NEJMra041811.

6. Kiage JN, Heimburger DC, Nyirenda CK, Wellons MF,
Bagchi S, Chi BH, et al. Cardiometabolic risk factors among
HIV patients on antiretroviral therapy. Lipids Health Dis.
2013 Apr 10;12:50. doi: 10.1186/1476-511X-12-50.

7. Ahmed R. A Clinical Study on Alteration of Lipid Profile in
Cases of HIV Infected Patients with or Without Aids
(Doctoral dissertation, Rajiv Gandhi University of Health
Sciences (India)).

8. Maunga N, Mavondo GA. Profiling Lipids in People Living
with HIV Receiving Antiretroviral Therapy at Mpilo Central
Hospital OIC: Hitherto Going Forth?. Recent Advances in
Science and Technology Research. 2020 Jun 24:99.

9. Feinstein MJ, Hsue PY, Benjamin LA, Bloomfield GS,
Currier JS, Freiberg MS. American Heart Association
Prevention Science Committee of the Council on
Epidemiology and Prevention and Council on Cardiovascular
and Stroke Nursing; Council on Clinical Cardiology; and
Stroke Council. Characteristics, prevention, and management
of cardiovascular disease in people living with HIV: a
scientific statement from the American Heart Association.
Circulation. 2019 Jul 9;140(2):¢98-124.

10. Tripathi A, Jerrell JM, Liese AD, Zhang J, Rizvi AA, Albrecht
H et al. Association of Clinical and Therapeutic Factors with
Incident Dyslipidemia in a Cohort of Human
Immunodeficiency Virus—Infected and Non-Infected Adults:
1994-2011. Metabolic Syndrome and Related Disorders.
2013 Dec 1;11(6):417-26.

11. Saumoy M, Sanchez-Quesada JL, Ordoiiez-Llanos J,
Podzamczer D. Do all integrase strand transfer inhibitors have
the same lipid profile? Review of randomised controlled trials
in naive and switch scenarios in HIV-infected patients. Journal
of clinical medicine. 2021 Aug 4;10(16):3456.

12. Balthazar MS. The Impact of Population Characteristics and
Health Behaviors on the Immunologic Function of People
Living with HIV/AIDS in a Midwestern City. Case Western
Reserve University; 2014.

13. Dominick L, Midgley N, Swart LM, Sprake D, Deshpande G,
Laher I, Joseph D, Teer E, Essop MF. HIV-related
cardiovascular diseases: the search for a unifying hypothesis.
American Journal of Physiology-Heart and Circulatory
Physiology. 2020 Mar 13.

14. Singh J, Verma M, Ghalaut PS, Verma R, Soni A, Ghalaut VS.
Alteration in lipid profile in treatment-naive HIV-infected
patients and changes following HAART initiation in Haryana.
Journal of Endocrinology and Metabolism. 2014 Apr 7;4(1-
2):25-31.

947

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (0): 2687-5365; ISSN (P): 2753-6556



15.

Ombeni W, Kamuhabwa AR. Lipid profile in HIV-infected
patients using first-line antiretroviral drugs. Journal of the
International Association of Providers of AIDS Care
(JIAPAC). 2016 Mar;15(2):164-71.

. Bekolo CE, Nguena MB, Ewane L, Bekoule PS, Kollo B. The

lipid profile of HIV-infected patients receiving antiretroviral
therapy in a rural Cameroonian population. BMC public
health. 2014 Dec;14:1-9.

. Achila OO, Abrhaley F, Kesete Y, Tesfaldet F, Alazar F,

Fisshaye L, Gebremeskel L, Mehari R, Andemichael D.
Dyslipidemia and associated risk factors among HIV/AIDS
patients on HAART in Asmara, Eritrea. PLoS One. 2022 Jul
1;17(7):e0270838.

. Kemal A, Teshome MS, Ahmed M, Molla M, Malik T,

Mohammed J et al. Dyslipidemia and associated factors
among adult patients on antiretroviral therapy in armed force
comprehensive and specialized hospital, Addis Ababa,
Ethiopia. HIV/AIDS-Research and Palliative Care. 2020 Jul
2:221-31.

. Malapati B, Patel B, Shah RM, An N, Latha M, Vajrala D,

Shaikh N. Changes in lipid profiles and other biochemical
parameters in HIV-1 infected patients. Int J Med Sci Public
Health. 2014 Jul 1;3(7):813-7.

20.

21.

22.

23.

24.

Feigl AB, Bloom DE, Danaei G, Pillay D, Salomon JA, Tanser
F, Barnighausen TW. The effect of HIV and the modifying
effect of antiretroviral therapy (ART) on body mass index
(BMI) and blood pressure levels in rural South Africa. PLoS
One. 2016 Aug 23;11(8):e0158264.

Bhowmik A, Chaudhuri D, Guha SK. Changes in Lipid Profile
and Fasting Blood Glucose in Protease Inhibitor Exposed
HIV/AIDS Patients. Indian Journal of Nutrition.
2016;3(2):2395-26.

Anand D, Puri S. Anthropometric and nutritional profile of
people living with HIV and AIDS in India: an assessment.
Indian Journal of Community Medicine. 2014 Jul
1;39(3):161-8.

Sun LQ, Liu JY, He Y, Zhou Y, Xu LM, Zhang LK et al.
Evolution of blood lipids and risk factors of dyslipidemia
among people living with human immunodeficiency virus
who had received first-line antiretroviral regimens for 3 years
in Shenzhen. Chinese medical journal. 2020 Dec
5;133(23):2808-15.

Woldu MA, Minzi O, Engidawork E. Dyslipidemia and
associated cardiovascular risk factors in HIV-positive and
HIV-negative patients visiting ambulatory clinics: A hospital-
based study. JRSM Cardiovascular Disease. 2022
Jul;11:20480040221114651.

948

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (0): 2687-5365; ISSN (P): 2753-6556



