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Case 1: ADVANCE patient

▪ 35-year-old woman

▪ On TAF/FTC/DTG – baseline BMI 23

▪ On diet, exercising, BMI 44

▪ Switched to TDF/FTC/EFV continues to 

gain weight

▪ In clinic, in tears, helpless – “I am doing 

everything you tell me to do”



Case 2: Routine patient 

▪ 35-year-old woman

▪ BMI 35, happy with weight (stable), on ART, lipids, glucose, blood 

pressure all normal

▪ Very active, vegetarian, three healthy children, happily married

▪ Every time she walks through the door, the first thing any doctor 

wants to talk to her about, is her weight, no matter why she is 

there

▪ “Leave me the ^*#$% alone, stop trying to fix me, I am healthier 

than you”



Case 3: ADVANCE doctor

▪ 53-year-old, HIV-negative, 
active white male

▪ BMI 28 (patient emphasizes this was post 

lockdown, he works very hard, exercise difficult to do, 
and NOT his fault)

▪ Untreated LDL↑↑ HDL ↓, BP 
140/90, rest OK

▪ Strong family history young 
MI

▪ Good diet, very active, 
multiple unsuccessful 
efforts to lose weight



ARV patient, BMI 44 - Question? 

“If I follow your advice, will I lose a significant amount of 

weight over the next 5 years?” 

1. Yes

2. No



My advice for meaningful weight loss for this 

patient on ARVs with high BMI is mainly: 

▪ 1) Diet change

▪ 2) Exercise increase

▪ 3) Diet AND exercise

▪ 4) ARV change

▪ 5) ARV change and diet 
and exercise

▪ 6) Live with it; diet and 
exercise just to stop 
further weight gain

▪ 7) Surgery or weight 
loss drugs



Have you tried to lose weight and been 

successful?

1. Never tried to lose weight

2. Successful!

3. Tried but did not work



3TC

Old ART

XTCTenofovir Efavirenz

XTC, other nukes

Protease/r
(LPV or ATV)

AZT 
(zidovudine)

Darunavir Etravirine

Failure

Failure

Dolutegravir



3TC

New ART

XTCTenofovir Dolutegravir

XTC, other nukes

Protease/r
(LPV or ATV)

AZT 
(zidovudine)

Darunavir Etravirine

Failure

Failure

Dolutegravir





Most boring study ever: ADVANCE – results April 2019

▪ Three different WHO regimens  - EFV vs DTG, TAF vs TDF

▪ Cost and toxicity differences

Inclusion criteria: treatment-naïve, HIV-1 RNA level ≥ 500 copies/mL, no TB or pregnancy, 

no baseline genotyping

Open-label, 96-week study in Johannesburg, South Africa 
Study visits at Baseline, Week 4, 12, 24, 36, 48, 60, 72, 84, and 96

1053 Participants

TAF/FTC+DTG

N=351

TDF/FTC/EFV

N=351

TDF/FTC+DTG

N=351

96 weeks

South Africa: Everyone on this 

in public and private 2019

South Africa: Everyone on this 

in public and 20% private 2022

Zambia and Botswana: 

increasingly looked at for 1st line





Change in body weight after switch from TDF 
to TAF – German cohort study

Gomez et al. Weight Gain switching TDF to TAF. Infection 2018

Only switch patients are shown, “TDF (TAF)—first/last weight measurement” denotes the
first/last weight measured on TDF (TAF) treatment; results shown for weight in kg; NS not 
statistically significant



TDF as PrEP: weight loss >5%

Odds Ratio = 1.32 (1.11 to 1.58)

P = 0.002



Then came the integrase inhibitors….

▪ Rapidly became standard of care

▪ 2 years later (2019), at CROI – weight raised in themed discussion

Weight gain themed discussion : CROI 2019 http://www.croiwebcasts.org/s/2019croi/TD-08



Weight gain on classes – women gain 2x more than men (US cohort 

study) 



Weight gain on INSTI – black people gain 2x more than whites (US 

cohort study)



Sax, CID, 2019



Sax, CID, 2019



________________________________________

Drivers of weight gain / loss

21

TDF 

or 

EFV

DTG or BIC 

or TAF

Women Black

Low CD4/ 

high VL

Weight 

gain

Weight 

loss

PI

Rilpivirine

Thanks: Andy Hill



▪ Most registration studies done in white males 

for almost all newer antiretrovirals

But why did you not notice?



ADVANCE: Study design

Inclusion criteria: treatment-naïve, HIV-1 RNA level ≥ 500 copies/mL, no TB or pregnancy, 

no baseline genotyping

Open-label, 96-week study in Johannesburg, South Africa 
Study visits at Baseline, Week 4, 12, 24, 36, 48, 60, 72, 84, and 96

1053 Participants

TAF/FTC+DTG

N=351

TDF/FTC/EFV

N=351

TDF/FTC+DTG

N=351

96 weeks



▪ For women, with a BMI >25 before starting ARVs

▪ Immediate reaction: DTG, TAF caused weight gain



But…

▪ Little change in glucose, lipids, blood pressure after 192 weeks 

(and now after 6 years) – except for EFV



Characterise

study



NAMSAL - Study design; evidence from
elsewhere

• Cameroon – very similar weight gain – if anything, worse

participants
HIV-1 

Age ≥ 18 years 
ART naïve

VL> 1000 c/mL

DTG 50mg + TDF/3TC

EFV 400mg + TDF/3TC
Randomly

assigned 1:1

Screening
Follow-up

(VL W24 & 48)Baseline
48 

weeks

Phase III, randomised, open-label 
trial 

3 study sites in Yaoundé, Cameroon

96 weeks



CYP2B6 Genotype and Weight Gain Differences 
Between Dolutegravir and Efavirenz

Rulan Griesel, Gary Maartens, Simiso Sokhela, Godspower Akpomiemie, 
Francois Venter, Michelle Moorhouse, Phumla Sinxadi

Slow metabolisers of EFV LOST all the weight – medium/fast 
metabolisers of EFV = DTG for weight gain!!

CID, 2020



Predicting the risk of adverse pregnancy outcomes 
due to ART-induced weight gain

Sumbul Asif1, Evangelina Baxevanidi1, Andrew Hill2, Celicia Serenata3, WD Francois 

Venter3, Lee Fairlie3, Masebole Masenya3, Nomathemba Chandiwana3, Simiso Sokhela3

1. Imperial College London, Faculty of Medicine, London, United Kingdom, 2. Liverpool University, 

Department of Translational Medicine, Liverpool, United Kingdom, 3. Ezintsha, Wits RHI, University of the 

Witwatersrand, Johannesburg, South Africa

Vs Tsepamo controversy





So where have we landed with weight and 

ARVs?

▪ Efavirenz slow-metabolisers are the one’s who have less weight 

gain and associated with side effects – not a good switch option

▪ DTG not driving weight gain

▪ No data to firmly support any switch strategy from second-line 

INSTI-regimens for weight gain (yet) – watch islatravir and 

lenocapavir vs Bictarvy data!

▪ ?role of TAF in weight gain – most KOLs think not

▪ Clear TDF mitigates weight gain – but modest 

▪ Weight gain significant if ART started in: 

▪ Advanced disease – low CD4, high VL

▪ Black

▪ Women

▪ VERY important – including in switch patients (the majority of the world)



Pretty scary scenario possible…

▪ Obesity occur on ALL modern ART – scary in midst of 

existing epidemic

▪ Obesity physiologist at CROI 2019: Obesity a predictable 

response to suppression of inflammation

▪ Did we miss all this with d4T, TDF and EFV?



Lots of people stand to gain or lose from this 

being a side effect

▪ Researchers

▪ Pharmaceutical companies

▪ Governments, donors and budgets



Larger may be better…

Differentiate between living longer, 

living healthier and being thinner



HIV-positive people are leading normal lives –
which means they will gain weight if prone and turn back into South 

Africans

* HIV status unknown of above



So let’s take off our HIV hat and turn into general 

South African treating clinicians…

▪ THIS physician has had to re-learn everything 

he knew

▪ Obesity = HIV in many ways; stigma, drugs, 

treatment approaches

▪ Obesity=diabetes: progressive, lifelong

▪ Field has changed vastly

▪ World of controversy

▪ Pathways, hormones, understandings of 

mechanisms of weight gain

▪ Language – mind your p’s and q’s

▪ And new drugs and hope (and politics!)
Flegal KM, Kit BK, Orpana H, Graubard BI, 

Association of all-cause mortality with overweight 

and obesity using standard body mass index 

categories: a systematic review and meta-

analysis. JAMA. 2013 Jan 2;309(1):71-82



Reasons for obesity

▪ Lay public and most health workers: 

poor self control, laziness, not enough 

exercise – its your fault

▪ Obesity experts – social determinants, 

genes, modern food – it’s the 

environment, stupid



Some interesting stuff from the obesity field:

▪ Only non-obesity people think exercise and diet work for weight 

loss
▪ NEJM: ‘A comprehensive program… by a trained interventionist, results in.. approximately 60 

to 65% of patients lose 5% (baseline weight)”

▪ 2006 Cochrane review: 

▪ Exercise alone – almost no impact on weight gain (same as other studies); some impact 

adding to diet (1.5 kg, small reductions in BP, triglycerides, cholesterol, increases HDL); 

diet varied widely (2.8kg to 13.6kg)

▪ Adding exercise to diet improved weight loss, had no impact on metabolic parameters

▪ Vs ‘Move more, eat less’ of conventional guidelines

▪ Considerable (spirited!) debate about ‘normal values’

▪ BMI is NOT a good measure of health (esp if skinny)

▪ Weight loss seems to prime you for obesity
▪ In utero (Barker’s hypothesis)

▪ Starvation

▪ Dieting (!)

▪ And…. Inflammatory wasting diseases that are treated, like HIV (CROI 2019)

https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003817.pub3/full

Longo, NEJM, 2017

https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003817.pub3/full


OK, that is all bleak, what you got?

Longo, NEJM, 2017



▪ Conclusions: “Behavioural weight management interventions for adults 

with obesity delivered in primary care are effective for weight loss 

and could be offered to members of the public.” (my emphasis)

▪ Results: “At ≥24 months (13 trials, n=5011) the mean difference in 

weight change was −1.8 kg (−2.8 to −0.8 kg, I2=88%, P<0.001) 

favouring the intervention.” (my emphasis)

▪ Interventions were by-and-large significant burden on health services!





Nature, 

2013



“Seriously, what would you make of all this evidence 

if nobody ever told you that fat is bad?” - Kristin Dunkle, 

Chief Specialist Scientist, Gender and Health Research Unit, SA Medical Research 

Council



▪ “For decades, the medical community has ignored mountains 

of evidence to wage a cruel and futile war on fat people, 

poisoning public perception and ruining millions of lives. It’s 

time for a new paradigm.”

▪ A LOT of anger towards medical community for collusion in 

stigma and pseudo-science; stigma language reminiscent of 

‘’HIV-infected’’ and other unacceptable language now

▪ Lots of basic science reassessments of physiology

https://highline.huffingtonpost.com/articles/en/everything-you-know-about-obesity-is-

wrong/?ncid=fcbklnkushpmg00000063&utm_campaign=hp_fb_pages&utm_source=main_fb&utm_medium=facebook



Being obese is linked to lots of issues

▪ Diabetes (glucose) 

▪ Hypertension (blood pressure) 

▪ Lipids (cholesterol, LDL (‘bad cholesterol’)

▪ Strokes

▪ Heart attacks

▪ Cancer

▪ Joint pain

▪ Mental health issues 

▪ Poor COVID outcomes

“The associations of both overweight and obesity with 

higher all-cause mortality were broadly consistent in four 

continents.”



People make a LOT of money from making you 
feel horrible about your body – implicated in everything from 

depression to anorexia

• And we’ve made many people rich, and colluded 



And we aren’t really sure what is a “healthy diet” 
– probably simply move away from processed foods with additives

- all associated with weight loss



Seems to be a growing consensus…

• Much worse in presence of obesity – hypertension, diabetes, joint 
issues, risk of certain cancers, pregnancy outcomes, etc

• ? Bad by itself - Obesity, especially severe obesity, is associated with 
inflammation, seems independently associated with some bad things

• Stay away from fast food - processed food, especially carbohydrates 
(sugar!), associated with weight gain – genes and other factors (drugs!) 
contribute to weight gain trajectory



OK, that is all bleak, what you got?

Longo, NEJM, 2017

Surgery



OK, that is all bleak, what you got?

Longo, NEJM, 2017

Semaglutide –

12.4% vs placebo 

at 68 weeks



OK, that is all bleak, what you got?

Longo, NEJM, 2017

Tirzepatide  –

20.9% vs placebo 

3.1% at 72 weeks

Surgery



New agents

• ?how long do we take the 
drugs?

• Side effects of new agents?

• Will people take injections? 
Titrations are complex

• Cost $$$$



Final thoughts

• Counsel at-risk patients up-front

• Encourage exercise and good diet but don’t 
link to weight loss

• Unlikely ART switches will make a 
differences – and an issue for long-acting 
injectables

• Thoughtful management of metabolic 
complications – lipids, glucose, blood 
pressure

• Watch the obesity therapeutics space –
coming, only option!

• Don’t be part of the problem, be an activist 
– watch for stigmatising attitudes, health 
worker role in promoting body-shaming, 
pseudoscience


