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Abstract
The screening for the management of diabetes mellitus must be included into regular HIV clinical care and
clinicians must consider the metabolic effects of combinatorial drug therapy for HIV infection and its outcome.
Studies are desirable to conclude the pathophysiologic explanation for the high prevalence of diabetes among HIVinfected who are on ART, and cohort studies with significant sample size are required to support.
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The Link between HIV and Diabetes
The introduction of highly active antiretroviral therapy has
considerably reduced the HIV-related morbidity and mortality by
reducing viral load and number of opportunistic infections,
enhancement in CD4 lymphocyte counts and span of hospital reside
[1]. These improvements have increased the incidences on associated
adverse metabolic effects [1,2] and HIV-infected patients frequently
experience metabolic complications such as insulin resistance and
increasing the risk of diabetes mellitus (DM) [3,4].
The occurrence of diabetes mellitus (DM) has been reported in a
range from 2-14% in HIV-infected patients and these statistics vary
majorly because of differential diagnosis and composition of the
cohort taken with contradictory data on link between HIV infection
and DM [5-7]. Some reports consider it as an autonomous risk factor
for DM, as number of reports showing enhanced risk and others
showing no independent effect of HIV on DM or showing an inverse
effect [8-10].

status. Only few patients <25% were aware of their diagnosis of
diabetes mellitus in the study [12].
The protease inhibitors (PIs), specific medication on DM risk,
increase insulin resistance through the mechanism of insulin resistance
and appears to involve in hindrance with glucose transport: photoaffinity labeling with established binding of sequences within the
common peptido-mimetic core of HIV protease inhibitors to the major
glucose transporter (GLUT4) [13]. There was five to nine fold elevated
prevalence of type 2 diabetes in a cross sectional study conducted in 32
centers with metabolic syndrome in 788 HIV infected patients with
protease inhibitors medication [6].
The increase of risk of diabetes was considerably high due to
collective exposure of stavudine in treatment with zidovudine and
diadanosine. The collective exposure of drugs is reported to have
adverse events linking with new onset of diabetes in HIV infected
patients [13]. It is, therefore, now an important prerequisite for
continued monitoring and classification of toxicity and prolonged side
effects of the therapy (Figure 1).

Preclinical studies have demonstrated that the risk of DM increases
with the onset of antiretroviral therapy (ART) [11]. Studies have shown
consistency with ART-associated type 2 diabetes while supportive
studies for islet autoimmunity are markedly rare in patients with ARTassociated diabetes. HIV-1 infected patients on continuing ART
treatment had 5 fold larger ratios for glucose related metabolic
disorders than control composite of HIV negative adults [12].
In a cross-sectional study, the HIV infected patients on ART
treatment are reported to have significantly elevated occurrence of
glucose metabolism disorders (32.7%) vs. (7.2%) and frank diabetes
mellitus (18%) vs. (5.2%), than HIV negative adults. CD4+ T-cell
counts were one of the factors that was significantly associated with
glucose metabolism disorders which were significantly higher even
after adjusting other factors like sex, age, obesity and socioeconomic
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Figure 1: Consequences resulted from ART treatment and related
disorders.
There is a proven link between nucleoside analogs to insulin
resistance and related dysfunction [14]. However, there is no proven
link between analog substitutions and its clinical implications in the
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diabetes. Furthermore, it is known that some factors including positive
family history, older age, obesity, lipodystrophy and genetic factor are
noticeably related with DM. Unfortunately, these factors have not been
thoroughly collected and integrated in the cohort analyses so far.
Further investigations are needed to determine the role and
relationship of immune dysfunction, risk of glucose metabolism
disorder and diabetes during the due course of HIV infection. The
screening for the management of diabetes mellitus must be included
into regular HIV clinical care and clinicians must consider the
metabolic effects of combinatorial drug therapy for HIV infection and
its outcome. Conclusively, studies are desirable to conclude the
pathophysiologic explanation for the high prevalence of diabetes
among HIV-infected who are on ART, and cohort studies with
significant sample size are required to support.

Competing Interests
The author(s) declare that they have no competing interests.

References
1.
2.
3.
4.
5.

Kartikeyan S, Bharmal RN, Tiwari RP, Bisen PS (2007) HIV and AIDS:
Basic Elements and Priorities a global perspective. (1stedn), Springer
Verlag Dordrecht, Springer Netherlands.
Guaraldi G, Orlando G, Zona S, Menozzi M, Carli F, et al. (2011)
Premature age-related comorbidities among HIV-infected persons
compared with the general population. Clin Infect Dis 53: 1120-1126.
Calmy A, Hirschel B, Cooper DA, Carr A (2007) Clinical update: adverse
effects of antiretroviral therapy. Lancet 370: 12-14.
Dagogo-Jack S (2006) New drugs and diabetes risk: antipsychotic and
antiretroviral agents. In: Fonseca VA, Clinical Diabetes, Saunders,
Philadelphia pp: 569-581.
Visnegarwala F, Chen L, Raghavan S, Tedaldi E (2005) Prevalence of
diabetes mellitus and dyslipidemia among antiretroviral naive patients

J Bone Res, an open access journal

6.

7.
8.
9.

10.
11.

12.
13.

14.

co-infected with hepatitis C virus (HCV) and HIV-1 compared to
patients without co-infection. J Infect 50: 331-337.
Samaras K, Wand H, Law M, Emery S, Cooper D, et al. (2007) 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 30: 113-119.
Capeau J, Bouteloup V, Katlama C, Bastard JP, Guiyedi V, et al. (2012)
Ten-year diabetes incidence in 1046 HIV-infected patients started on a
combination antiretroviral treatment. AID 26: 303-314.
Lichtenstein B, Hook EW, Grimley DM, St Lawrence JS, Bachmann LH
(2008) HIV risk among long-haul truckers in the USA. Cult Health
Sex 10: 43-56.
Silverman JG, Raj A, Cheng DM, Decker MR, Coleman S, et al. (2011)
Sex trafficking and initiation-related violence, alcohol use, and HIV risk
among HIV-infected female sex workers in Mumbai, India J Infect Dis 1:
S1229-1234.
Yarasheski KE, Tebas P, Sigmund C, Dagogo-Jack S, Bohrer A, et al.
(1999) Insulin resistance in HIV protease inhibitor-associated diabetes. J
Acquir Immune Defic Syndr 21: 209-216.
Clinical Guidelines Portal (2016) Guidelines for the Use of Antiretroviral
Agents in HIV-1-Infected Adults and Adolescents. Limitations to
Treatment Safety and Efficacy: Adverse Effects of Antiretroviral Agents.
AIDS info.
Maganga E, Luke RS, Samuel K, Johannes BK, Ahmed MS, et al. (2015)
Glucose Metabolism Disorders, HIV and Antiretroviral Therapy among
Tanzanian Adults. PloS one 10: e0134410.
De Wit S, Sabin CA, Weber R, Worm SW, Reiss P, et al. (2008) 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 31: 1224-1229.
Fleischman A, Johnsen S, Systrom DM, Hrovat M, Farrar CT, et al. (2007)
Effects of a nucleoside reverse transcriptase inhibitor, stavudine, on
glucose disposal and mitochondrial function in muscle of healthy
adults. Am J Physiol Endocrinol Metab 292: 1666-1673.

Volume 4 • Issue 2 • 1000168

