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A B S T R A C T

As newer methods of management are made available, and accessible, survival rates with human immunodeficiency virus (HIV) are 
increasing. This means that chronic, metabolic complications of HIV are becoming more frequent in clinical practice, as acute morbidity 
is controlled. Management of HIV/acquired immunodeficiency syndrome (AIDS) is gradually expanding to include these chronic and 
metabolic complications of the disease, and the adverse effects associated with its treatments, including diabetes. Unfortunately, no 
guidelines are available to help the medical practitioners choose appropriate therapy for patients with these conditions. The aim of 
the South Asian Consensus Guidelines is to provide evidence-based recommendations to assist healthcare providers in the rational 
management of type 2 diabetes mellitus in patients with HIV. The development of these guidelines used systematic reviews of available 
evidence to form its key recommendations. These guidelines and associated review of literature represent a compilation of available 
knowledge regarding rational management of diabetes in HIV. Patients of diabetes with concomitant HIV infection are managed 
optimally with insulin therapy and judicious use of highly active antiretroviral therapy with suitable alternatives is also recommended. 
These guidelines should prove helpful to physicians, not only in South Asia, but also across the globe, while managing patients with 
coexistent HIV and diabetes. 
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IntRoductIon 

Patients with human immunodeficiency virus (HIV) 

and acquired immunodeficiency syndrome (AIDS) are 
increasing in number, partly due to improved methods of  
screening, diagnosis and treatment. Figures reveal that the 
total number of  patients with HIV is 33 million, with 2.7 
million new infections in 2007.[1] Most of  these patients 
are in sub-Saharan Africa and Asia.

As newer methods of  management are made available, 
and accessible, survival rates with HIV are increasing. 
This means that chronic metabolic complications of  HIV 
are becoming more frequent in clinical practice, as acute 
morbidity is controlled.
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Management of  HIV/AIDS is gradually expanding to 
include these chronic and metabolic complications of  
the disease, and the adverse effects associated with its 
treatments, including diabetes. Unfortunately, no guidelines 
are available to help medical practitioners to choose 
appropriate therapy for patients with these conditions.

An international cross-sectional study of  788 HIV-infected 
adults recruited at 32 centers was carried out to assess 
the metabolic syndrome prevalence using International 
Diabetes Federation (IDF) and US National Cholesterol 
Education Program Adult Treatment Panel III (ATPIII) 
criteria, relative to body composition (whole-body dual-
energy X-ray absorptiometry and abdominal computed 
tomography), lipids, glycemic parameters, insulin resistance, 
leptin, adiponectin, and C-reactive protein (CRP).[2] 

The prevalence of  metabolic syndrome was 14% (n = 
114; 83 men) by IDF criteria and 18% (n = 139; 118 men) 
by ATPIII criteria. Half  of  the patients (49%) exhibited 
two or more features of  metabolic syndrome but were 
not classified as having the syndrome because they had 
normal or low waist circumferences or waist-to-hip ratios. 
Metabolic syndrome was more common in those currently 
receiving protease inhibitors (PIs; P = 0.04). Type 2 diabetes 
prevalence was fivefold to ninefold higher in those with 
metabolic syndrome.[2]

In another study, the incidence of  new-onset diabetes 
in HIV-infected persons was significantly high. Over 
130,151 person-years of  follow-up (PYFU) in the Data 
Collection on Adverse Events of  Anti-HIV Drugs (D:A:D) 
Study, diabetes was diagnosed in 744 patients [incidence 
rate of  5.72 per 1000 PYFU (95% CI 5.31–6.13)]. The 
incidence of  diabetes increased with cumulative exposure 
to combination ART. The strongest relationship with 
diabetes was exposure to stavudine, while treatment with 
zidovudine and didanosine was also associated with an 
increased risk of  diabetes.[3]

A retrospective study examined whether the goals set 
forth by the American Diabetes Association were being 
attained in an HIV specialty clinic run by internal medicine 
physicians. Overall, less than 50% of  patients were achieving 
goals of  therapy for hemoglobin A1c (HbA1c), cholesterol, 
triglycerides, and blood pressure. The findings emphasize 
that clinicians need to be aware of  the concomitant disease 
states that HIV patients have and to treat those disease 
states to the standard of  care set forward.[4] 

Thus, there is a need for definitive guidelines to help 
physicians improve glycemic and metabolic control in 
patients infected with HIV.

Guideline objectives
The aim of  the consensus guidelines is to provide 
recommendations to assist healthcare providers in the 
rational management of  diabetes and HIV. These guidelines 
do not cover the clinical examination, investigations or 
treatment of  other complications of  HIV/AIDS.

Clinical questions
The clinical questions answered by these guidelines are:
1. Why are patients with HIV more prone to diabetes?
2. What methods should be used to screen, diagnose and 

monitor diabetes in HIV patients?
3. What drugs should be used for rational management 

of  diabetes in HIV?

Methodology

Evidence, identification and search strategy
The questions to be answered were approved by the 
consensus group members who met during various 
occasions in 2010 and 2011. A search of  the literature was 
done for systematic reviews, graded by Amstar, randomized 
controlled trials, graded by graded score, observational 
studies, graded by SIGN 50, letters to editors and case 
reports. The evidence presented in these guidelines was 
collated from a systematic review of  relevant published 
literature (up to 2011) as identified by electronic (e.g. 
Medline) search, and standard textbooks.

Consensus group felt that therapy of  diabetes in HIV was 
a priority area being neglected by HIV specialists, for want 
of  appropriate guidelines.

A first-level selection of  abstracts was done by the task 
force, followed by a second-level selection of  full text 
articles. Quality assessment of  these articles was done as 
detailed above. Data selection and data description was 
done for the chosen articles, focusing on the rationale of  
management. The task force used systematic reviews of  
available evidence to write its key recommendations.

A first draft of  the guidelines was prepared by the 
task force in August 2010. It was then passed on to 
the expert committee members for their suggestions 
and recommendations. The second, corrected draft was 
circulated to professional leaders from different specialities 
(endocrinology, internal medicine, HIV, pharmacology), 
and lay members of  institutional ethics committees, 
to ensure involvement of  all stakeholders, across both 
countries, for correction and suggestion.

Two external reviewers representing basic and clinical 
sciences from outside South Asia then read the third draft 
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of  the consensus statement and made recommendations, 
which were incorporated in the document.

Various corrections, additions and suggestions were 
incorporated, and a fourth draft was presented to all 
members by e-mail. After incorporating suggestions and 
corrections, a fifth version of  the consensus guidelines was 
prepared, and is being published.

PathogenesIs of dIabetes

Risk factors that contribute to development of  metabolic 
syndrome in HIV-infected patients are age, gender, 
duration of  HIV infection, CD4 count, viral burden, body 
mass index, and waist circumference, waist-to-hip ratio, 
socioeconomic class, and culture.[3]

Impaired glucose tolerance and insulin resistance are 
noted to precede weight loss in patients with HIV.[3,5] 
Insulin resistance, rather than insulin deficiency, is 
implicated in the pathogenesis of  diabetes in HIV-infected 
patients. According to early reports, evidence of  islet cell 
autoimmunity or beta cell destruction is not seen in HIV 
patients.[6] However, autoimmune diabetes has recently been 
reported in HIV-infected patients.[7]

Concurrent use of  opiates, however, may alter beta cell 
function,[8] while heroin addiction is associated with insulin 
resistance.

HIV infection is linked with hepatitis C infection, which 
is associated with insulin resistance and diabetes due to 
increased intrahepatic tumor necrosis factor (TNF-α) and 
hepatic steatosis.[8]

HIV is also associated with various endocrine abnormalities, 
including those of  the growth hormone axis. Growth 
hormone deficiency may contribute to insulin resistance 
in HIV-infected patients.[9] 

The increased accumulation of  visceral fat, with wasting 
of  subcutaneous fat, noted in these patients, creates higher 
levels of  inflammatory cytokines such as TNF-α and 
increases insulin resistance.[10]

Viral factors which contribute to diabetes risk are an 
increase in viral burden of  0.5 log over a 6-month period, 
a lower CD4 count, and longer duration of  HIV infection.

The major contributor to hyperglycemia in HIV/AIDS, 
however, is iatrogenic.[11] The past few decades have seen 
remarkable improvement in the clinical outcome of  HIV 
patients, thanks to highly active antiretroviral therapy 

(HAART). Benefits include suppression of  viral load, 
improvement in CD4 count, decrease in opportunistic 
infections and length of  hospital stay, and reduction in 
mortality.[12]

HAART, however, has also led to an increase in metabolic 
dysfunction, including insulin resistance, diabetes 
dyslipidemia and lipodystrophy.[12]

A recent analysis has found that diabetes is fourfold more 
common is HIV-infected men exposed to HAART than 
in HIV-seronegative men.[13] PIs which have been used 
extensively as antiretroviral agents are the mainstay of  
HAART. This class of  drugs includes atazanavir, darunavir 
and saquinair.

PIs have been shown to increase insulin resistance and 
reduce insulin secretion by interfering with GLUT-4 
mediated glucose transport. A positive family history of  
diabetes, weight gain, lipodystrophy, old age and hepatitis 
C infection[12] predisposes to diabetes. PIs interfere with 
cellular retinoic acid-binding protein type 1 (CRABP 1) that 
interacts with peroxisomal proliferator-activated receptor 
(PPAR)-γ. Inhibition of  PPAR-γ promotes adipocyte 
inflammation, release of  free fatty acids and insulin 
resistance.[10] Hyperglycemia due to PIs usually resolves 
when the offending drug is stopped. 

All PIs do not have the same metabolic effects [Table 1]. 
Indinavir induces insulin resistance with no effect on lipid 
metabolism, while lopinavir and ritonavir increase fasting 
triglycerides and free fatty acids, without affecting insulin 
sensitivity. Indinavir and ritonavir  both block GLUT-4, but 
no such effect is noted with amprenavir and atazanazvir. 
Patients treated with nelfinavir, indinavir, liponavir or 
saquinavir demonstrate alterations in first-phase insulin 
release with a 25% reduction in β-cell dysfunction.[14]

Thus, there is no class effect of  PIs on diabetes and various 
PIs should be studied individually with respect to their 
metabolic effects.[15]

The other class of  drugs which is used is the nucleoside 
analogs (Nucleoside Reverse Transcriptase Inhibitors or 
NRTIs). It was earlier felt that NRTIs were less likely 
to cause metabolic abnormalities. A recent study which 
analyzed 130,151 p erson years of  exposure, however, has 
shown that these drugs increase the risk of  diabetes.[16]

The risk is highest with stavudine, but is also significant 
with zidovudine and didanosine. Proposed mechanisms 
include insulin resistance, lipodystrophy, and mitochondrial 
dysfunction.[17]
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PIs seem to confer acute metabolic risks, while NRTIs 
confer cumulative risks of  diabetes in predisposed, exposed 
persons. Exposure to a combination of  NRTI and indinavir 
(a PI) has been shown to be an additional risk factor for 
the onset of  diabetes.[16]

Drugs used to manage comorbid conditions associated with 
AIDS may also cause diabetes. Pentamidine, which is used to 
prevent  and treat Pneumocystis jiroveci associated pneumonia, 
can cause β-cell toxicity, with acute hypoglycemia followed 
by later diabetes. Factors associated with increased risk of  
hypoglycemia are longer and higher dosage of  pentamidine, 
as well as renal insufficiency. The group of  patients who 
progressed to diabetes had low C peptide levels, suggestive 
of  β-cell destruction.[17]

Megestrol acetate, an appetite stimulant, predisposes to 
diabetes because of  its intrinsic glucocorticoid like activity, 
increased caloric intake and weight gain.[18] Hypoglycemia 
has been noted to resolve once megestrol is stopped, and 
to recur on rechallenging.[19] 

Patients on HAART may also be predisposed to diabetes 
because of  the improved nutritional status and weight gain 
that accompanies effective treatment of  HIV.

evIdence/RecoMMendatIons foR 
scReenIng

Glycemic values
Studies have shown that screening for diabetes should be 
done in the HIV care setting. The AIDS Society-USA panel 
recommends fasting plasma glucose as the test of  choice 

for screening.[20] This should be tested before initiating 
HAART, and periodically thereafter. Other studies have 
shown that an oral glucose tolerance test is a better method 
of  detecting diabetes.[21] In the Asian setting, postprandial 
glucose values should also be checked, as the role of  insulin 
resistance in the pathogenesis of  diabetes is important.

HbA1c is not an accurate assessment of  glycemic control 
in HIV patients, as hemolysis, caused by dapsone and 
ribavarin, and other infections can shorten the lifespan of  
the red blood cell.[22] HbA1c may be falsely lowered in such 
cases. Fructosamine, too, may be inaccurate in patients with 
low serum albumin levels.[22]

Recommendations
The South Asian Consensus Guidelines recommend that 
both fasting and postprandial glucose values should be 
checked at screening and during monitoring of  therapy. 
Venous samples should be taken for diagnosis. All aseptic 
precautions should be followed while handling HIV-
contaminated blood samples.

evIdence/RecoMMendatIons foR non-
PhaRMacologIcal and non-glyceMIc 
theRaPy

Management strategies for diabetes are somewhat different 
in HIV patients than in the general population. 

General measures
Modification of  risk factors such as hypertension, 
dyslipidemia, platelet function should be done through 
non-pharmacological and pharmacological methods, as 

Table 1: Drug treatment for human immunodeficiency virus and the impact of drugs on pathogenesis of diabetes 
mellitus
Group Class/agents Alteration 

in glucose 
homeostasis

Mechanism

Highly active 
antiretroviral 
therapy

Protease inhibitors Yes •	 Indinavir	and	ritonavir	block	insulin-mediated	glucose	disposal	by	a	direct	
blockade	of	GLUT-4,	causing	insulin	resistance

•	 Amprenavir	and	atazanazvir	have	no	effect	on	this	mechanism.	
•	 Indinavir	increases	hepatic	glucose	production	and	release.	With	indinavir,	insulin	
loses	some	of	its	ability	to	suppress	hepatic	glucose	production;	therefore,	
glycogenolysis	and	gluconeogensis	increase

•	 Nevirapine,	efavirenz,	or	atazanavir	either	improve	insulin	resistance	or	cause	
negligible	alterations	in	glucose	metabolism

Nucleoside	Reverse	
Transcriptase	Inhibitors

Yes •	 Stavudine,	zidovudine,	and	didanosine	are	the	drugs	most	associated	with	an	
increase in lactate levels

•	 Abacavir,	lamivudine,	and	tenofovir	are	the	least	likely	to	elevate	lactate	levels
Non-nucleoside	Reverse	
Transcriptase	Inhibitors

No

Other	drugs	 Pentamidine	 
(for	P. jiroveci	infection)

Yes β Cell toxicity

Megesterol acetate Yes Intrinsic	glucocorticoid-like	activity
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in non-HIV infected patients. Precipitating factors such 
as tuberculosis, which is present in one-third of  all HIV 
patients,[1] should be searched for and treated aggressively.

Dyslipidemia is common in HIV, and treatment  
guidelines are available to help practitioners handle this 
complication.[23] Pravastatin and fluvastatin are safe to use 
with ritonavir, atorvastatin and rosuvastatin should be 
used with caution, while simvastatin is contraindicated in 
patients on these PIs.[24]

Hypertension, too, is a frequent comorbid condition. 
The routinely used antihypertensives, such as angiotensin 
converting enzyme (ACE) inhibitors and angiotensin 
receptor blockers (ARBs), may not be optimal choices 
in patients with HIV.[24] Captopril has been associated 
with Kaposi’s sarcoma, hepatotoxicity and neurotoxicity. 
Enalapril is linked with muscle pain, weakness and diarrhea. 
ARBs may compete with other drugs that are metabolized 
by the cytochrome P450 isoenzyme.

Lipid elevation with triglycerides remains the most 
commonly observed change in HIV patients. Ritonavir is 
the principal antiretroviral (ARV) drug most commonly 
associated with this lipid change; other ARVs have also 
been implicated. Data suggest that fish oil and fenofibrate 
alone produce significant decreases in triglyceride (TG) 
levels.[25] However, the proportion of  patients achieving 
the National Cholesterol Education Programme (NCEP)  
recommended target of  ≤200 mg/dL using either of  
the two medications alone is quite low. The combination 
of  these two agents has been found to reduce TG levels 
beyond monotherapy with each of  these agents and also 
increases the proportion of  subjects with a TG level ≤200 
mg/dL. Bezafibrate also seems to be safe and effective 
for the reduction of  hypertriglyceridemia in HIV-infected 
patients on HAART.[26] Though little is known about the 
comparative effectiveness of  statins among HIV-infected 
patients, it appears that atorvastatin and rosuvastatin are 
preferable to pravastatin for the treatment of  HIV-infected 
patients with dyslipidemia. This may be due to greater 
declines in total cholesterol, low density lipoprotein-
cholesterol (LDL-C), and non–high density lipoprotein-
cholesterol (non–HDL-C), with similar lower toxicity rates. 
These findings are also consistent with the recent British 
guidelines that recommend the use of  rosuvastatin in HIV 
patients with dyslipidemia.[27] 

The South Asian Consensus Guidelines advocate 
appropriate modification of  all associated metabolic risk 
factors in HIV by using appropriate non-pharmacological 
and pharmacological methods, as detailed above.

Lifestyle modification
Diet, physical activity/exercise and cessation of  smoking 
are as important in HIV-infected as in non-infected persons. 
Weekly counseling by a dietician with main emphasis on 
healthy eating and limited emphasis on weight loss has been 
shown to reduce blood pressure, waist circumference and 
HbA1c significantly,[28] along with a reduction in caloric 
intake and percentage of  calories from saturated fat, as well 
as increased fiber intake. Many patients of  HIV are cachexic 
and need increased caloric intake to improve general health. 
There should be limited emphasis on weight loss and more 
emphasis on healthy eating.

Endurance and resistance exercise has been shown to 
have positive effects on metabolic parameters in HIV-
infected patients.[29] Similar results, including decreased 
blood pressure, increased strength and endurance, lower 
cholesterol and increased insulin sensitivity,[30] are seen with 
weight lifting and aerobic/endurance exercise.

Smoking cessation is critical for optimal health. Newer non-
nicotine replacement therapy should be used in caution in 
HIV patients. Varenicline and bupropion may interact with 
drugs metabolized by the cytochrome P450 isoenzyme, e.g., 
ritonavir, efavirenz and nelfinavir.[31]

Psychosocial management
While psychosocial support is an integral part of  effective 
diabetes management, it is of  utmost importance in patients 
who have to handle the double stress of  diabetes and HIV. 

Strategies to support behavior change need to be 
individualized, culture-, age-, and gender-appropriate, 
negotiable, flexible and dynamic. The WATER (welcome 
warmly, ask and assess, tell truthfully, explain with 
empathy, reassure and return) approach coined at Bharti 
Hospital, Karnal, is an effective method of  motivational  
interviewing.[32] Coping skills training should be provided 
to all HIV patients and should focus on enhancing posture 
coping strategies, confidence and self-esteem. The AEIOU 
(ask and analyze, eliminate negative strategies, internalize 
posture skills, observe on ongoing basis, upgrade) method 
is a simple and time-efficient way of  doing so.[33]

Recommendations
The South Asian Consensus Guidelines recommend 
diet, physical activity and pyschosocial support should be 
emphasized in patients with diabetes and HIV.

evIdence/RecoMMendatIons foR 
antIdIabetIc theRaPy

Oral antidiabetic drugs
Oral antidiabetic drugs (OADs) are frequently used in 
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patients with type 2 diabetes mellitus. The patient with 
coexistent HIV infection, however, poses a special challenge 
to the treating physician. The choice of  OADs is influenced 
by many factors unique to the HIV setting.

This patient is at greater risk of  comorbidities such as 
hepatitis C, tuberculosis or other opportunistic infections 
and may have severe insulin resistance. The number of  
concomitant medications is greater, leading to an increased 
chance of  drug interactions. Because of  impaired renal 
and hepatic function, the risk of  adverse events and drug 
toxicity may be higher.[7]

One should therefore choose an OAD regime in patients 
with diabetes and HIV with great care.[7]

Metformin is the first-line drug of  choice in most persons 
with type 2 diabetes, but should be used with caution in 
HIV.[7]

Though it improves insulin sensitivity, it may not be well 
tolerated by cachexic patients. Metformin is more likely to 
cause diarrhea than other drugs.[34]

It is contraindicated in renal or hepatic dysfunction and 
may lead to metformin-associated lactic acidosis (MALA). 
It should be avoided in combination with drugs such as 
stavudine and tenofovir, which also increase the risk of  
lactic acidosis.[7] Abacavir, lamivudine and tenofovir are 
the least likely drugs to cause elevation of  lactate levels. 
However, there is no rationale for ordering lactic acid 
tests for asymptomatic patients at any time during HIV 
care. Interruption of  NRTI therapy is recommended for 
symptomatic patients with a venous lactate level of  15 
mmol/L.[35]

HIV patients on metformin should be educated about the 
symptoms of  lactic acidosis, including fatigue, weight loss, 
nausea, abdominal pain, dyspnea, and arrhythmias. Liver-
related symptoms such as tender hepatomegaly, edema, 
ascites and encephalopathy may occur, but jaundice is 
uncommon.[36] 

Metformin should be avoided in patients with comorbid 
conditions such as tuberculosis, weight loss, cachexia, 
ketonuria and lipoatrophy. Further reductions in 
subcutaneous fat can occur with this drug.[37] 

The thiazolidinediones have a mechanism of  action which 
should make them drugs of  choice in HIV. The possibility 
of  a slight increase in subcutaneous fat makes them the 
preferred drug class in patients with lipodystrophy.[7] 
However, they are contraindicated in hepatic dysfunction 

and heart failure, may cause edema, increase cardiovascular 
morbidity, worsen osteoporosis, predispose to bladder 
cancer, and decrease hematocrit. These side effects prevent 
wide usage of  these drugs in type 2 diabetes as well as in 
HIV-associated diabetes.

Insulin secretagogues, such as repaglinide and sulfonylureas 
(glimiperide, glicazide, glibenclamide) are safe, but may 
not be effective in the face of  severe insulin resistance. 
However, amongst the OADs, they have a faster onset of  
action, and may be used in appropriate doses, provided 
there is no ketonuria. The meglitinides address the defect 
in first-phase insulin secretion that is seen with certain PIs 
and may be an appropriate choice of  OADs.[24]

The newer class of  OADs, the dipeptidyl peptidase (IV) 
inhibitors, i.e., saxagliptin, sitagliptin, and vildagliptin, have 
not been studied in patients with HIV and diabetes. There 
is a theoretical risk of  immunodeficiency and exacerbation 
of  infections[38] with these drugs, however, which prevent 
them from being used as first-line drugs in HIV.

Recommendations
The South Asian Consensus suggests OADs should 
be prescribed with care in patients with diabetes and 
HIV. The prescribing physician should be aware of  the 
contraindications and side effects of  various drugs. Patients 
should be educated about warning symptoms of  lactic 
acidosis. 

Insulin therapy
Few drug interaction studies have been done between 
antidiabetic drugs and antiretroviral molecules, but the 
potential for these, and the frequent administration of  
polypharmacy for other comorbid conditions, implies 
that insulin is a safer alternative in HIV-infected patients. 
HIV-infected patients should be taught how to dispose of  
lancets, glucose strips, insulin syringes, pens and needles, 
to prevent HIV transmission.

Insulin is the drug of  choice for management of  diabetes 
with HIV. Insulin has an anabolic effect, is known to 
reduce inflammatory markers such as TNF-α, does not 
have any interactions with antiretroviral or other drugs, is 
not contraindicated with renal or hepatic dysfunction, does 
not reduce appetite or cause gastrointestinal side effects, 
can correct both insulin deficiency and resistance when 
given in appropriate doses, and does not increase the risk 
of  cardiovascular disease.[39]

Insulin therapy should be initiated at the outset, using basal 
bolus regime or premixed insulin. The American Association 
of  Clinical Endocrinologists (AACE) recommends the 
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use of  modern insulins or insulin analogues, as they are 
more predictable in action and cause less hypoglycemia. 
The use of  traditional human insulin is discouraged by 
AACE.[40] However, human insulins can be used as suitable 
alternatives to modern insulins where the latter may not 
be available.

Insulin requirements are high to begin with and fall after 
a few weeks, once glucotoxicity is corrected and infection 
controlled. Insulin requirements may rise as appetite 
returns to normal and caloric intake increases. Sick patients 
should be tested for ketonuria.[41] Rapid acting analogues 
such as aspart insulin may obviate the need for admission 
in patients with ketonuria[42] and are useful for critically ill 
patients as well.[43] The Indian Insulin guidelines suggest 
the use of  premixed analogues as a safe, effective and 
acceptable method of  insulin initiation on OPD basis. The 
initial recommended dose is 10 units daily.[44] 

Lipodystrophy may add to the confounding factors of  
insulin absorption and actions in patients with HIV/AIDS. 
This has not been studied well in HIV patients and requires 
attention when dealing with patients having substantial 
lipodystrophy.[44]

Recommendations
The South Asian Consensus Guidelines suggests that 
insulin is the drug of  choice for patients with diabetes and 
HIV, and should be prescribed as indicated.

Other injectable drugs
Effects similar to those seen in the general population 
may be expected with incretin mimetics in HIV-infected  
patients.[23] Liraglutide has recently been reported to 
improve various indices of  insulin sensitivity, including 
HOMA-IR, blood pressure and weight, apart from 
achieving effective glycemic control.[45] These properties 
may make it worthwhile to study the effect of  liraglutide 
in HIV-associated diabetes.

Off  label use of  exenatide for the management of  insulin-
resistant patients has been seen.[46] However, there is a need 
to have more extensive experience and clinical data before 
these modalities become standard of  care in patients with 
HIV infection. 

evIdence/RecoMMendatIon foR changes 
In haaRt

PIs-based regimes should be avoided in patients at high 
risk of  developing diabetes, e.g., those with a history of  
gestational diabetes, a positive family history of  diabetes, or 
impaired glucose tolerance on screening. Indinavir should 
be avoided and replaced with less toxic drugs.

Structured treatment interruption should be avoided as 
it increases the risk of  death, opportunistic disease and 
myocardial infarction.[47,48] 

Patients should be counseled about the potential risks, 
discomforts and benefits of  HAART, and encouraged 
to follow a healthy lifestyle while monitoring glycemia 
regularly.

Recommendations
The South Asian Consensus Guidelines recommend rational 
choice of  HAART, using safest possible alternatives.

conclusIons

Multiple well-conducted studies with adequate power are 
required to assess the efficacy of  various antidiabetics and 
their combinations in patients with HIV.

As the management of  HIV improves and access to 
HAART becomes more undesired, the incidence of  HIV-
related diabetes will rise. 

Thus, there will be a greater need for resources to help 
physicians manage this condition. However, insulin happens 
to be the optimal choice for management of  diabetes in 
patients afflicted with diabetes. At the same time, the 
judicious use of  HAART is as important for managing the 
primary pathophysiology of  HIV/AIDS.

These guidelines and associated review of  literature 
represent a compilation of  the available knowledge 
regarding rational management of  diabetes in HIV. These 
guidelines should prove helpful to physicians, not only 
in South Asia, but also across the globe, while managing 
patients with coexistent HIV and diabetes.
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