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A Cross Sectional Study to Determine Prevalence of Insulin Resistance
among HIV Positive Subjects on Anti Retroviral Therapy

Nitin Jadhav', Anand Bang?

ABSTRACT \

Introduction: The introduction of combination anti-retroviral
therapy (c-ART) have declined the mortality and morbidity
from HIV. However use of anti retroviral therapy have lead
to metabolic disorders like impaired glucose tolerance and
diabetes, as well as lipid disorders leading to an increase of
cardiovascular disease. This study was aimed at to find out
the prevalence of the insulin resistance and association of
the insulin resistance with clinical and biological variables,
including serum adipokines in HIV infected non-diabetic
population undergoing combination ART therapy.

Material and Methods: A cross-sectional research was done
in a cohort of HIV-1-positive patients attending Anti Retroviral
Treatment Center (ART) of a tertiary care Hospital from
December 2017 to December 2018. HIV-infected cases above
18 years, undergoing stable cART for at least 6 months were
included in this study. The patients were asked to complete
a questionnaire during the medical visit for demographic
parameters and for personal and family medical histories.
Investigations such as fasting plasma insulin, and circulating
adiponectin, leptin, resistin, tumor necrosis factor alpha (TNF-
alpha) and interleukin-6. (IL-6) levels were carried out.
Results: A total of 64 patients (aged 1668 year, median:
31 years) including 40 men (62.5%) and 12 women (37.5%)
were included in the study. Forty four patients (68.75%) were
diagnosed with IR based on QUICKI values lower than the
cut-off point. The presence of the IR was not influenced by
either the time of the HIV diagnosis or by the duration of
cART. Treatment with protease inhibitor therapy, decreased
adiponectin and increased serum triglycerides were associated
with increased IR.

Conclusion: We observed that the prevalence of the insulin
resistance more in non-diabetic cases with HIV infection
undergoing antiretroviral therapy and also there is an increased
risk of developing diabetes mellitus and other cardiovascular
diseases. Hence this study recommends that the management
insulin resistance should be a integral component of HIV-
infection therapeutic strategy.
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INTRODUCTION

Introduction of combination anti-retroviral therapy
(c-ART) have declined the mortality and morbidity from
HIV. However use of anti retroviral therapy have lead to
metabolic disorders like impaired glucose tolerance and
diabetes, as well as lipid disorders leading to an increase
of cardiovascular disease. Data from the D:A:D (Data
Collection on Adverse Events of Anti-HIV Drugs) suggest

that the risk of a myocardial infarction is more than doubled
among HIV patients with Diabetes Mellitus (DM).! Various
factors contribute to insulin resistance among HIV positive
patients e.g. obesity, genetic influences, physical inactivity,
antiretroviral drugs and lipodystrophy (which may be a
consequence of treatment, particularly with thymidine
analogues).

Globally the research suggests that the current antiretroviral
regiment is associated with increased risk of glucose
metabolism abnormalities. The negative effects of
antiretroviral on glucose metabolism increases the risk
of insulin resistance and diabetes in HIV-infected patients
receiving antiretroviral treatment.

The aim of the study was to evaluate the prevalence
of the insulin resistance and association of the insulin
resistance with clinical and biological variables, including
serum adipokines in HIV infected non-diabetic population
undergoing combination ART therapy.

MATERIAL AND METHODS

A cross-sectional research was done in a cohort of HIV-1-
positive patients attending Anti Retroviral Treatment Centre
(ART) of a tertiary care Hospital from December 2017 to
December 2018. In the present study 64 HIV-infected cases,
aged above 18 years, undergoing stable cART for at least
6 months were enrolled. All the cases were included after
obtaining their consent and after approval of institutional
ethical committee.

The data was collected using a standard, semi-structured,
pre-validated case record proforma, which included their
clinical, social and family history. General and systeminc
examination findings were also noted. Anthropometric
measurements (weight, height, BMI) were also measured
and recorded.? Blood samples were tested for: Adiponectin,
Resistin, Leptin, Tumor necrosis factor alpha - TNF-
alpha, Interleukin-6 (IL-6), CD4 T cells count, HIV viral
load, fasting triglycerides, total cholesterol, low-density
lipoprotein (LDL) cholesterol, high-density lipoprotein
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(HDL) cholesterol and fasting plasma glucose, fasting
insulin.

Quantitative Insulin Sensitivity Check Index (QUICKI) was
used to diagnose insulin resistance.

1/(log(fasting insulin pU/mL) + log(fasting glucose mg/
dL)?

In normal populations, mean QUICKI levels range from
0.37 to 0.39.* Consistent with previous studies, QUICKI
values were dichotomized at the cut-off of 0.33, lower levels
signifying IR.>¢

STATISTICAL ANALYSIS

The data was represented in the form of tables and graphs for
frequency analysis and expressed as mean, and median for
measuring their central tendencies. In skewed data, the results
were represented as median. The singnificance between the
differences in means between groups were analysed using
independent-sample t-tests at 95% confidence interval. SPSS
version 21 was used to analyse the data in this study. Mann—
Whitney test for non parametric continuous variables, Chi-
square or Fisher’s exact test for categorical variables were
used to test for statistical significance. Linear regression
models were fitted to QUICKI score to test the association of
IR with normally distributed continuous variables, included
in the multivariate models either because of their known
or suspected association with IR or based on an observed
univariate association with QUICKI. Serum triglycerides.

RESULTS

Actotal of 64 patients (age 16— 68, median: 31 years) including
40 men (62.5 %, age range: 18—68 years, median: 32 years)
and 24 women (37.5 % age range: 16—62 years, median: 21
years) were included in the study. The mean BMI was 23.8
(£ 2.9) kg/m2. The median time from HIV diagnosis was
82.5 months and the median time on antiretroviral therapy
was 76.5 months. Forty nine patients (76.56%) had a current
Protease inhibitor-based cART regimen. Median serum levels
of adiponectin, leptin, resistin, TNF alpha and IL-6 were 11.4
pg/mL, 1.5 ng/mL, 5.4 ng/mL, 10.5 pg/mL and 27.5 pg/mL,
respectively. Fourty four patients (68.75%) were diagnosed
with IR based on QUICKI values lower than the cut-off
point. The overall prevalence of IR was 68.45%. The patients
were divided into Group 1 (patients without IR) and Group
2 (patients with IR). Group lpatients had a mean QUICKI
value of 0.35 (£0.02) vs. 0.29 (£0.02) in Group 2. The subject
characteristics stratified by IR status are shown in Table
1. Significant differences were noted in total cholesterol,
triglycerides and adiponectin serum levels between the two
groups. The prevalence of IR was not significantly different
between men and women. No significant differences were
found between Group 1 and Group 2 in age, BMI, total time
on cART or current protease inhibitor treatment.

DISCUSSION

When the human body requires insulin levels that exceed

Variables Total patients Patients without IR Patients with IR P Value
N 64 20 (31.25%) 44 (68.75%)
Age (years) 31 21 33 0.12
Males 40 12 28 0.14
BMI (kg/m?) 23.8+2.9 21.6+3.1 244+38 0.001
Fasting glucose (mg/dl) 86.8 £ 12.8 82.6+9.6 88.2 + 14.5 0.16
CD4 cells (cell/mm?)? 420 515 430 0.54
Time on anti retroviral therapy (months)? 76.5 86 75 0.26
Time from HIV diagnosis (months)? 82.5 94 79 0.39
Current protease inhibitor treatment 49 14 35 0.001
Total cholesterol (mg/dl) 191 £36.4 184 £ 31 198.8 £40.1 0.03*
HDL cholesterol (mg/dl) 44+ 124 424 +19.5 433+12.4 0.58
LDL cholesterol (mg/dl) 110.86 £ 34.4 108 £31.7 113 £35.5 0.45
Triglycerides (mg/dl) 168 152.4 183 0.02%*
Dyslipidemia® 52 20 32 1.00
hypertriglyceridemia® 48 22 26 0.36
Adiponectin (ug/ml)* 11.4 14.5 10.2 0.00%*
Leptin® 1.5 1.8 1.3 0.59
Resistin® 54 53 5.7 0.68
TNF alfa (pg/ml)? 10.5 12.1 9.8 0.78
IL-6 (pg/ml)* 27.1 26.5 26.4 0.58
Data are shown as mean = SD or number (percent).
“Results presented as median.
*Dyslipidemia defined as elevation of one of the following: total cholesterol, LDL cholesterol, triglyceride serum concentrations or a
decrease of HDL cholesterol.
‘Hypertriglyceridemia defined as serum triglycerides >150 mg/dl.
4% p<0.05 Group 1 vs. Group 2.
p values based on t-test for equality of means or Mann—Whitney test for continuous variables, Chi-square or Fisher’s exact test for
categorical variables

Table-1: Characteristics of study patients by Insulin Resistance (IR)
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normal concentrations for maintaining normal physiological
values of glycaemia, it is labeled as Insulin resistance.’
Insulin resistance is associated with the increase risk of
developing diabetes and obesity and also cardiovascular
risk.3%1% In the pre-cART era several cross-sectional studies
reported slightly increased or normal insulin sensitivity
when compared to uninfected controls.!! Various researches
have found 20 to 50% prevalence of insulin resistance
among in HIV-positive patients. We reported higher
prevalcence insulin resistance as compared to previous
studies.

In this study, we found a better correlation between QUICKI
and glucose clamp index of insulin sensitivity. This is
observed as gold standard method for the assessment of
insulin resistance.!? In the current study, the insulin resistance
among HIV-positive young adult cases was not confounded
by the time of diagnosis of HIV or to the duration of starting
anti-retroviral regimen, suggesting the effect of anti-
retroviral regimen on insulin resistance may not produce an
additive or long-term response. This finding was supported
by other studies.’* Reduction of prevalence of insulin
resistance should be considered equal importance, since it
is associated with CVDs and diabetes mellitus, stroke and
increased morbidity and mortality. Hence the management of
insulin resistance should be an intergral part of management
of HIV-patients undergoing retroviral therapy.

Subjects in the study were in the age group of 16 years
to 7lyears with the median age of 31 years. There was
no significant association between age group and insulin
resistance among HIV patients. This observation was
contrary to results obtained by Carlos Jerico et al where there
was a significant association between age and metabolic
syndrome.'* There was significant association between BMR
and insulin resistance. Similar findings were found in the
various studies.'® Duration of anti retroviral treatment didn’t
showed any association with insulin resistance.'® In this
study, there observed a significantly reduced risk of insulin
sensitivity as compared with patients which were not on
therapy, and protease inhibitors led to a significant rise in
total levels of triglycerides and cholesterol, this finding is
also backed by other studies.!”

Adiponectin, which is a peroxisome proliferator-activated
receptor gamma action mediator'®, may increase the
responsiveness of insulin in adipocytes through increased
expression of GLUT4 gene and increased GLUT4
recruitment through the plasma membrane.”” Many
researcxhes have concluded that the adipocyte differentiation
was hampered directly by the anti-retroviral therapy, which
leads to the decrease in serum adiponectin levels, hence it
was associated with development of insulin resistance®,
which shows an inverse between adiponectin levels and
insulin resistance. Deloumeaux et al. In their similar study,
also an inverse correlation between adiponectin and insulin
resistance.?! Vigano et al also found similar results in a study
conducted among a cohort of HIV-infected youths. Other
studies also found similar inverse correlation between the
two parameters.?>?

CONCLUSIONS

The present study concluded that there is a significantly
higher prevalence of inslunin resistance seen in nondiabetic
subjects with HI'V infection undergoing antiretroviral therapy,
that was independent of the time of the HIV diagnosis and
anti retroviral therapy. Insulin resistance was seen in subjects
on protease inhibitor therapy.

Therapy with protease inhibitors also associated with rise in
total triglycerides and cholesterol levels among the cases.
Reduced levels of serum adiponectin was associated with
increased prevalence of insulin resistance in the current
study, hence proving its inverse correlation. Further research
should be conducted to study role of adipokines in the
pathogenesis and exact mechanisms of developing insulin
resistance.

REFERENCE

1. Friis-Moller N, Sabin CA, Weber R, d’Arminio
Monforte A, ElI-Sadr WM, Reiss P, et al. Combination
Antiretroviral Therapy and the Risk of Myocardial
Infarction. N Engl J Med [Internet]. 2003;349:1993—
2003. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/14627784

2. WHO | Obesity: preventing and managing the global
epidemic. WHO. 2015;

3. Katz A, Nambi SS, Mather K, Baron AD, Follmann
DA, Sullivan G, et al. Quantitative Insulin Sensitivity
Check Index: A Simple, Accurate Method for Assessing
Insulin Sensitivity In Humans. J Clin Endocrinol Metab
[Internet]. 2000;85:2402—-10. Available from: http:/
www.ncbi.nlm.nih.gov/pubmed/10902785

4. Castaneda-Sceppa C, Bermudez OI, Wanke C, Forrester
JE. Predictors of insulin resistance among Hispanic
adults infected with or at risk of infection with the
human immunodeficiency virus and hepatitis C virus. J
Viral Hepat [Internet]. 2008;15:878-87. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/19087226

5. Ascaso JF, Pardo S, Real JT, Lorente RI, Priego A,
Carmena R. Diagnosing insulin resistance by simple
quantitative methods in subjects with normal glucose
metabolism. Diabetes Care [Internet]. 2003;26:3320—
5. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/14633821

6. Jones CY, Wilson IB, Greenberg AS, Shevitz A, Knox
TA, Gorbach SL, et al. Insulin resistance in HIV-
infected men and women in the nutrition for healthy
living cohort. J Acquir Immune Defic Syndr [Internet].
2005;40:202—11. Available from: http://www.ncbi.nlm.
nih.gov/pubmed/16186739

7. Lebovitz H. Insulin resistance: definition and
consequences. Exp Clin Endocrinol Diabetes [Internet].
2001;109:S135-48. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/11460565

8. DeFronzo RA, Ferrannini E. Insulin resistance. A
multifaceted syndrome responsible for NIDDM,
obesity, hypertension, dyslipidemia, and atherosclerotic
cardiovascular disease. Diabetes Care [Internet].
1991;14:173-94. Available from: http://www.ncbi.nlm.
nih.gov/pubmed/2044434

9. Hedblad B, Nilsson P, Engstrém G, Berglund G, Janzon

I International Journal of Contemporary Medical Research

ISSN (Online): 2393-915X; (Print): 2454-7379 | ICV: 98.46 |

Volume 6 | Issue 10 | October 2019

PIJA :UON)IIS

L
(<]
o
=
(¢




1cine

=
>
E
=
o;
3]
7]
N

Jadhav, et al.

Insulin Resistance among HIV Positive Subjects on Anti Retroviral Therapy

10.

I1.

12.

13.

14.

15.

16.

17.

18.

L. Insulinresistance in non-diabetic subjects is associated
with increased incidence of myocardial infarction
and death. Diabet Med [Internet]. 2002;19:470-5.
Available from: http://doi.wiley.com/10.1046/j.1464-
5491.2002.00719.x

DeFronzo RA, Ferrannini E. Insulin resistance. A
multifaceted syndrome responsible for NIDDM,
obesity, hypertension, dyslipidemia, and atherosclerotic
cardiovascular disease. Diabetes Care [Internet].
1991;14:173-94. Available from: http://www.ncbi.nlm.
nih.gov/pubmed/2044434

Hedblad B, Nilsson P, Engstrom G, Berglund G,
Janzon L. Insulin resistance in non-diabetic subjects
is associated with increased incidence of myocardial
infarction and death. Diabet Med. 2002;

Ascaso JF, Pardo S, Real JT, Lorente RI, Priego A,
Carmena R. Diagnosing insulin resistance by simple
quantitative methods in subjects with normal glucose
metabolism. Diabetes Care [Internet]. 2003;26:3320—
5. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/14633821

De Wit S, Sabin CA, Weber R, Worm SW, Reiss P,
Cazanave C, et al. Incidence and Risk Factors for
New-Onset Diabetes in HIV-Infected Patients: The
Data Collection on Adverse Events of Anti-HIV
Drugs (D:A:D) Study. Diabetes Care [Internet].
2008;31:1224-9. Available from: http://www.ncbi.nlm.
nih.gov/pubmed/18268071

Jeric’o C, Jeric’o J, Knobel H, Montero M, Ordo™nez J,
Ordo™nez-Llanos O, et al. Metabolic Syndrome Among
HIV-Infected Patients Prevalence, characteristics,
and related factors [Internet]. Vol. 28, Diabetes Care.
2005 [cited 2019 Feb 13]. Available from: http://care.
diabetesjournals.org/content/diacare/28/1/132.full.pdf
Samaras K, Wand H, Law M, Emery S, Cooper D, Carr
A. Prevalence of Metabolic Syndrome in HIV-Infected
Patients Receiving Highly Active Antiretroviral Therapy
Using International Diabetes Foundation and Adult
Treatment Panel III Criteria Associations with insulin
resistance, disturbed body fat compartmentalization,
elevated C-reactive protein, and hypoadiponectinemia.
Diabetes Care [Internet]. 2007;30:113-9. Available
from: http://care.diabetesjournals.org/content/
diacare/30/1/113.full.pdf

De Wit S, Sabin CA, Weber R, Worm SW, Reiss P,
Cazanave C, et al. Incidence and risk factors for new-
onset diabetes in HIV-infected patients: the Data
Collection on Adverse Events of Anti-HIV Drugs
(D:A:D) study. Diabetes Care [Internet]. 2008;31:1224—
9. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/18268071

Takemoto JK, Miller TL, Wang J, Jacobson DL,
Geffner ME, Van Dyke RB, et al. Insulin resistance
in HIV-infected youth is associated with decreased
mitochondrial respiration. AIDS [Internet]. 2017;31:15—
23. Available from: http://content.wkhealth.com/
linkback/ openurl?sid=WKPTLP:landingpage
&an=00002030-201701020-00003

Ziemke F, Mantzoros CS. Adiponectin in insulin
resistance: lessons from translational research. Am J
Clin Nutr [Internet]. 2010;91:258S-261S. Available

19.

20.

21.

22.

23.

from: http://www.ncbi.nlm.nih.gov/pubmed/19906806
Fu Y, Luo N, Klein RL, Garvey WT. Adiponectin
promotes adipocyte differentiation, insulin sensitivity,
and lipid accumulation. J Lipid Res [Internet].
2005;46:1369-79. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/15834118

Weyer C, Funahashi T, Tanaka S, Hotta K, Matsuzawa
Y, Pratley RE, et al. Hypoadiponectinemia in Obesity
and Type 2 Diabetes: Close Association with Insulin
Resistance and Hyperinsulinemia. J Clin Endocrinol
Metab [Internet]. 2001;86:1930-5. Available from:
https://academic.oup.com/jcem/article-lookup/
doi/10.1210/jcem.86.5.7463

Deloumeaux J, Maachi M, Sow-Goerger M-T, Lamaury
I, Velayoudom F-L, Cheret A, et al. Adiponectin and
leptin in Afro-Caribbean men and women with HIV
infection: Association with insulin resistance and type
2 diabetes. Diabetes Metab [Internet]. 2011;37:98—
104. Available from: https://www.sciencedirect.com/
science/article/pii/S1262363610002119

Vigano A, Vincenzo Zuccotti G, Cerini C, Stucchi
S, Puzzovio M, Giacomet V, et al. Lipodystrophy,
Insulin Resistance, and Adiponectin Concentration

in  HIV-Infected Children and  Adolescents.
Curr HIV Res [Internet]. 2011;9:321-6.
Available from: http://www.eurekaselect.com/

openurl/content.php?genre=article&issn=1570-
162X &volume=9&issue=5&spage=321

Mynarcik DC, Combs T, McNurlan MA, Scherer PE,
Komaroff E, Gelato MC. Adiponectin and leptin levels
in HIV-infected subjects with insulin resistance and
body fat redistribution. J Acquir Immune Defic Syndr
[Internet]. 2002;31:514-20. Available from: http:/
www.ncbi.nlm.nih.gov/pubmed/12473840

Source of Support: Nil; Conflict of Interest: None

Submitted: 14-08-2019; Accepted: 11-09-2019; Published: 31-10-2019

J46

International Journal of Contemporary Medical Research I

Volume 6 | Issue 10 | October 2019 | ICV: 98.46 |

ISSN (Online): 2393-915X; (Print): 2454-7379




