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OVERVIEW

Obesity and its link to diabetes in PLWH on modern ART

Managing obesity and preventing diabetes in PLWH

Diabetes care in PLWH – a few pearls…
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Learning objectives

1. Review what is known about the risk of obesity and its link to diabetes in 

PLWH on modern antiretroviral therapy regimens

2. Identify key strategies to manage obesity and prevent diabetes in PLWH

3. Describe several key principles of diabetes management and specific 

considerations in PLWH



Obesity and its link to diabetes in PLWH on modern ART
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Case #1 (Part I)

47 year old man who was diagnosed with HIV in 2012

Off ART for 1 year, current HIV VL = 40,552

Started on TLD and achieved viral suppression within ~3 months 

Over the next year, gained about 46 pounds…



Obesity & type 2 diabetes growing health threats for PLWH globally

Source: Venter et al, NEJM 2019

Millions of PLWH now 

transitioned to “modern ART” 

(DTG, TAF, etc.)

Obesity epidemic has high 

overlap with HIV epidemic, 

including in South Africa

Weight gain places PLWH at 

higher risk of T2DM?



Weight gain after transition to INSTI therapy 

Source: Lake et al, Clinical Infectious Diseases 2021

691 people in ACTG studies who were suppressed at the time of switch

Overall weight gain – 0.4 kg/yr pre-INSTI to 0.6 kg/yr post-INSTI 

Subgroups: women =1.3 kg/yr, black race = 0.9 kg/yr and people >60 years = 1.2 kg/year

Time before and after switch (years)
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Efavirenz metabolizer status and weight gain over 48 weeks

Source: Griesel et al, 2021 CID

Loss-of-function polymorphisms in CYP2B6 = 

higher efavirenz concentrations (“slow”)

Sub-study of ADVANCE trial in South Africa

Weight change 

Extensive – +3.5%, no difference to DTG group

Intermediate – 0.3%

Slow – -1.7%

 



Link between weight gain and diabetes in PLWH 

Source: Herrin, et al JAIDS 2016 

• Veterans Aging Cohort study 

(VACS) of PLWH matched 1:2 

with uninfected controls

• From 2000 – 2011, weight 

assessed 1 year after ART 

initiation for PLWH, first available 

weight for uninfected group

• For every 5-pound weight gain:

1. HIV+ = 14% inc. risk of DM

2. HIV- = 8% inc. risk of DM



Weight gain and diabetes risk in PLWH (continued)

Source: Verburgh et al, OFID 2022

1,544 PLWH switched to TAF; 2,629 to INSTI; 918 to TAF+INSTI

≥10% weight gain in 8.8%, 10.6% and 14.4% of these individuals

Those with ≥10% weight gain had modest increases in glucose + lipids

Figure. Mean change in weight in 24 months before and after ART switch 

among those with ≥10% weight gain 



Challenge: one BMI does not fit all 
“The best BMI” for HEALTH likely differs across populations…
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Source: Teufel et al, The Lancet 2021



Challenge:  the “obesity epidemic” differs across contexts
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Source: Jaacks et al, The Lancet Diabetes and Endocrinology 2019

Stage 4 is still theoretical …

No country has “reversed 

its obesity epidemic”



The DISCO Metabolic Study in Uganda and South Africa 

Study design

• Population Effectiveness of Dolutegravir 

Implementation in Sub-Saharan Africa

• Prospective, observational cohort

• 1,000 people in rural Uganda + South Africa 

Study Aims

• To assess implementation of TLD in rural clinics

• To quantify viral suppression rates following the 

transition to TLD

• To assess TLD tolerability and discontinuation

Source: The DISCO Study Team



Predicted body weight over 48 weeks in Uganda and South Africa 

16In South Africa, 18% of participants gained ≥10% of their body weight compared to 9% in Uganda

Source: Migisha and Manne-Goehler et al, in preparation

Enrollment 24 Weeks 48 Weeks
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P-value<0.001 P-value<0.001 P-value<0.001



Managing obesity and preventing diabetes in PLWH 

17



Case #1 (Part II)…

Within 1-2 years of starting TLD:

- BMI increased from 26.0 kg/m2 to 33.9 kg/m2

- Random glucose = 8.9 mmol/L

Next visit, checked HbA1c & found to be 9.0%

Blood pressure increases from 118-128/75-80 to 140-145/80-85



Poll

Current guidelines would recommend switching this patient back 

to efavirenz to avoid further weight gain.

1. True

2. False



Poll
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2. False



Four strategies to manage obesity + prevent T2DM in PLWH

Switch ART 

regimens
[Novel] 

medical 

therapies

Surgical 

intervention

Lifestyle change 

(DPP-like)
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Strategy #1: Switching regimens is *not* recommended…

Source: SAHCS Guidelines: 2023 Update



Four strategies to manage obesity + prevent T2DM in PLWH

Switch ART 
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Strategy #2: lifestyle change…is complicated

Source: The Guardian

DIET and EXERCISE important for 

health but do not often lead to  

sustained weight loss!

Obesity driven by modern food 

environment, social determinants of 

health, genetics, etc.

Obesity is a highly stigmatized 

condition by both public and health 

workers…



Strategy #2: lifestyle change…is complicated

Source: NIDDK, DPP Research Group 2009

10 years after the 

Diabetes Prevention 

Program (DPP):

#1 – Participants in 

lifestyle change program 

had an average delay in 

diabetes onset of 4 years

#2 – People who took 

metformin had a delay of 

about 2 years
DPP objective: to prevent or delay the onset of  T2DM 

with proven, achievable interventions including lifestyle 

change – especially in people at greatest risk



Strategy #3: new medical therapies for obesity are exciting…

Source: Wilder JPH et al, NEJM 2021

• The Semaglutide Treatment Effect in 

People with Obesity (STEP) Trial

• Semglutide is a GLP-1 analogue

• 1961 adults with BMI ≥30 or ≥27 if ≥1 

weight-related comorbidity

• Randomized 2:1 to weekly SC semaglutide 

2.4 mg v. placebo for 68 weeks

• Nausea in 44% and diarrhea in 32%



Strategy #3…but will this approach “work” in PLWH?

Source: Devin Tomb at NYMagazine, Nov 2022 and Dani Blum at NYTimes, Nov 2022 

Rates of GI side effects

Semaglutide (SC): 45% 

with nausea, 1/3 with 

diarrhea

Tirzepatide (SC): 1/3 had 

nausea, 1/5 had diarrhea



…qualitative interviews with 26 PLWH in KZN…

Source: The DISCO Study Team

Theme Quotation

Above-average body size is viewed as “normal” and 

preferable to being thin

“A small body size means you are sick. If you are 

weighing a higher weight scale that means you are healthy.” 

(Female, 32)

TLD transition believed to contribute to weight gain “I think I have gained more weight due to the 

treatment I am using because I never had a heavy body.”

(Female 28)

Interest in weight management exercise program but 

prefer to workout in groups 

“I can’t [workout] by myself; it would be better I [exercise] 

with a group… [exercising alone] I would keep on 

postponing…and feeling lazy.” 

(Female, 34)

Interest in pharmacologic option for weight loss “I am interested in losing weight…I can take it [weight 

loss pill] if it has fewer side effects.”

(Female 28)



Liraglutide for management of obesity in PLWH: a pilot study

30

• PLWH on TLD with BMI≥30 kg/m2

• Single-arm, open-label design with approved GLP-1 RA (liraglutide SC daily)



Diabetes care in PLWH – a few pearls…
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Poll

What drug and dose would you start FIRST for diabetes 

management in this patient on TLD with HbA1c of 9.0%:

1. Metformin (immediate release) 500mg daily

2. Metformin (immediate release) 2,000mg daily

3. Gliclazide 80mg daily

4. Insulin Glargine –10 units daily in the morning
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Case #1 (Part III)…

Started on metformin 500mg daily

Titrated up to 1000mg daily

Added atorvastatin 10mg daily + amlodipine 10mg daily

Discussing if semaglutide would be of interest/possible…



Metformin use in PWH on DTG

Source: Song et al, JAIDS 2016

DTG

Study Design
Open-label, parallel-group, multi-dose, 3-

period crossover study in healthy adults

Mechanism Partly explained by OCT2 inhibition

Pharmacokinetics

(metformin)

DTG 50 mg Q12H

•  AUC 145% & Cmax 111%

Management

Consider metformin dose adjustment if 

starting/stopping DTG

Avoid metformin >1000mg per day



Clinical pearl regarding the diagnosis of diabetes in PWH…

Source: Bailin and Koethe, Current HIV/AIDS Reports 2022 and Manne-Goehler et al, The Lancet Diabetes & Endocrinology 2016

HbA1c may underestimate glucose 

intolerance in PWH

Plasma fasting blood glucose is

the preferred test for diabetes 

in people with HIV

Harder to obtain in clinical practice



Diabetes care is a challenge and a global priority (in general)

Source: Flood et al 2022, The Lancet Healthy Longevity



Fundamental clinical goals of diabetes care

Source: Gregg et al, 2023 The Lancet

1. Glycemic control (HbA1c <8%)

2. Blood Pressure control (BP <140/90 mm Hg)

3. Statin therapy



Statins in PLWH with diabetes

People with HIV + T2DM need a statin if:

 1. >40 years old

 2. They have had T2DM for >10 years

 3. They have CKD

 4. They have 1+ other CVD risk factor

Module 25 of the 2023 SAHCS Guidelines

Consider pravastatin or low-dose atorvastatin, 

avoid simvastatin with PIs



Conclusions

1. PWH may be at greater risk of developing diabetes in the setting of weight gain 

and clinical obesity than people without HIV

2. Several strategies to prevent diabetes may be considered, including lifestyle 

change (not an obesity treatment!) and novel anti-obesity therapies where 

possible (hopefully access will improve in the future)…

3. When starting metformin in PLWH on TLD, start at a low dose and titrate-up 

(“start low, go slow”)



Thank you to my [awesome] mentors/collaborators:
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Obesity and diabetes in PLWH

General risk factors HIV-specific risk factors

Higher BMI

Older age

Central obesity

Family history

Social inequality

Exposure to older ART 

regimens/lipoatrophy
Stavudine, indinavir, zidovudine, didanosine, ritonavir

Elevated systemic 

inflammation

Possible persistent adaptive 

immune activation 

Current ART regimens…?

Source: Bailin and Koethe, Current HIV/AIDS Reports 2022



Weight gain after the switch to INSTI therapy, continued… 

Source: Erlandson et al, Clinical Infectious Diseases 2021

12 RCTs with 4166 switched, 3150 on 

stable baseline regimen (SBR) followed 

for 48+ weeks

SWITCH gained 1.6 kg at 48 weeks

SBR gained 0.4 kg at 48 weeks

SWITCH had 6.4% with ≥10% gain

SBR had 2.2% with ≥10% gain

Switches off EFV and TDF both risk 

factors for gain



Weight gain with switching off TDF?

Source: Mallon et al, JIAS 2021

“OPERA” EHR-based 

database of >107K PWH 

from 84 clinics in 18 states

PWH >18 years, suppressed 

+ switched from TDF to TAF 

(2015 – 2019)

Excess weight gain greatest in 

first 9 months after switch to 

TAF (1.80 to 4.47 kg/year)



Strategy #3: new anti-obesity therapies to prevent T2DM?

Source: Perreault et al 2022, Diabetes Care

• The Semaglutide Treatment Effect in 

People with Obesity (STEP) Trial 

• 3375 adults with BMI ≥30 or ≥27 if 

≥1 weight-related comorbidity

• 2:1 weekly SC semaglutide 2.4 mg v. 

placebo for 68 weeks

• Participants with baseline pre-DM 

who had normoglycemia at week 68:

  84.1% vs. 47.8% (STEP 1)

  89.5% vs. 55.0% (STEP 3)

  89.8% vs. 70.4% (STEP 4)



Challenge: self-perception of health may differ in PLWH

• 2016 South Africa Demographic and 

Health Survey – nationally 

representative, population-based data

• 1,163 PWH (19.7%) and 4,975 people 

without HIV (80.3%)

• Greater self-reporting of “poor health 

status” for PWH with “normal” BMI 

of 18.5 – 27.5 kg/m2

Source: Manne-Goehler et al, submitted



Contextual factors influence potential behavioral interventions

Poisson regression analysis of relationship between nutritional behavior and risk of 

overweight or obesity in PWH only, adjusted for age, sex, education and wealth

Source: Manne-Goehler et al, submitted

SSB = sugar-sweetened beverage
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