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Before and after initiation of ARV therapy!



Before and after initiation of ARV therapy!

Paul Sax Aug 2023: “Major advances… have drifted away from 

an infectious diseases doctor’s typical areas of focus”



My patient, 2019:

▪ 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”

▪ BMI now 60



My advice for meaningful weight loss for this 

patient on ARVs was mainly diet and exercise: 



Quick SA numbers update…

▪ 7.9 million with HIV / 52 million

▪ Over 5 million people on ARVs in SA; 150 000 on second line, 

about 3000 third line, both 2nd/3rd dropiing

▪ Dramatic reduction in paediatric numbers

▪ Life expectancy up a decade!



• Uganda/ US/ UK – ‘higher life 
expectancy that matched 
populations”

Thanks: Julie Fox, Guys



HIV treatment is VERY effective, if 
given early

“…life expectancy was only a few years lower than that 
in the general population …. However, for people with 

low CD4 counts at the start of follow-up, life-
expectancy estimates were substantially lower….”



TB…

Thanks: Braamie Variava

Incidence dropping

TB prevention very effective



South Africa changing epidemiology





Uganda/ US/ UK – PLWHs higher life expectancy 
than general populations – people on ART will get 
older and gain weight and collect diseases

Thanks: Julie Fox, Guys
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Lancet HIV. 2020.  7(4): e279–e293 

Thanks: Joel Dave, UCT



Hot off the press…

• REPRIEVE – statins for primary 
prevention in low-medium 

• ?applies to us – but the way the 
field is going

Grinspoon, NEJM, 2023



CD4

prevention

8 to 10 years

Good ARV access, TB 

prophylaxis

Vision… chronic care

Diagnosis and 

staging, good primary 

care that suits 

patients

Minimal 

hospitalization, 

chronic disease 

control

40  years





In Africa, young women and girls are disproportionately 
affected by HIV



Breaking the Cycle of Heterosexual Transmission

Young women 
acquire HIV from 
men who are on 
average 8 years 

older

When teen women with HIV reach their mid-20s, if they aren’t on effective ART, then 
they may transmit to partners of the same age—and vice versa

http://www.avac.org/infographic/breaking-cycle-heterosexual-transmission

Men and women over 
the age of 24 years 
usually acquire HIV 
from similarly aged 

partners

http://www.avac.org/infographic/breaking-cycle-heterosexual-transmission


Sex is now safe

• PrEP/PEP: almost total protection

• As treatment: undetectable=untransmissable

• Partners study Sub-study of men-(Lancet Aug 2018)
• who-have-sex-with-men (MSM)
• Almost 77 000 unprotected anal sex acts – no transmission
• WHO statement Aug 2023: ‘No transmission”

• Intermittent PrEP for gay men
• ‘’on-demand’’ – 2 tabs 2-24 hours before sex, 1 tab at 24, then 48 

hours 
• 1500 (mainly MSM) – no transmissions

• SA sex worker operational PrEP programme – no 
transmissions on PrEP

• Injectable PrEP– better than oral PrEP



Reproduction is safe

• Near 0% transmission to sex partner or foetus





Prevention bearing fruit

• SA: 44% reduction– in only 5 years (2012-2017)!

• Similar in Swaziland

• Botswana – 30% (finally!)

• Melbourne, San Francisco also >50% drops

• US states with the highest PrEP use had greatest 
declines



Before and after initiation of ARV 
therapy!



Thapelo

Before and after initiation of ARV therapy!



CD4: “When to start debate…”

• Occupied entire field for 20 years

• CD4 risk – terrible things below 350, especially 100; 
but lots above 350 cells/ul – worse if poor!

• Balance drug toxicity/cost vs risk of disease

• Drugs so safe, start immediately



WHO: 2019 recommendations first-line 
ART regimens - DOLUTEGRAVIR



3TC

Old ART

XTCTenofovir Efavirenz

XTC, other nukes

Protease/r
(LPV or ATV)

AZT 
(zidovudine)

Darunavir Etravirine

Failure

Failure

Dolutegravir



3TC

New ART

3TCTenofovir Dolutegravir

XTC, other nukes

Protease/r
(LPV or ATV)

AZT 
(zidovudine)

Darunavir Etravirine

Failure

Failure

Dolutegravir
tablet

• Incredibly well tolerated

• Almost no resistance

• Safe in pregnancy

• HOTP: UCT – may be OK in TB



• 3TC=lamivudine; ZDV=zidovudine

The Evolving HIV Treatment Paradigm

30

HIV-1 discovered

AZT monotherapy
AZT/3TC

Triple-Drug Therapy

Single-Tablet Regimens

The Integrase Era

Long Acting Injectable?

?????

1983
1987 1995 1996 2006 2012–2013 2020 2023





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 50% private 2023

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



Then came the integrase inhibitors….

▪ Rapidly became standard of care globally

▪ 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



TDF as PrEP: weight loss >5%

Odds Ratio = 1.32 (1.11 to 1.58)

P = 0.002

And PIs and EFV associated with weight loss



▪ Immediate reaction: DTG, TAF caused weight gain



Full set of 

disclosures at 

nejm.org



But…

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

(and now after 6 years) – except for EFV



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



▪ Most registration studies done in white males 

for almost all newer antiretrovirals

But why did you not notice?



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 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 occurs 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?



Clinical implications of obesity in HIV-negative                       

(BMI ≥ 30kg/m2) 

Obstetric/

Birth 
outcomes

Alzheimer’
s disease

Type 2 
diabetes

CVS 
disease/

hypertensio
n

Mobility/ 
ability to 

work

4-year 
reduction in 

life 
expectancy

M Kivimaki et al. Lancet Public Health 2017; K Bhaskaran et al. Lancet Diabetes Endocrinol 2018



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 in making people 
feel crap about themselves 



HIV and obesity sound a lot alike…

▪ 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



Weight 
gain and obesity

• Traditional medical advice: “move 
more and eat less” – which do not 
work for weight loss by themselves

• New medications (and old 
medications) – 15-20% weight loss 
routinely after 14-15 months

• But cost eye-watering!

• But need to address food industry

• Civil society alliances forcing 
government to action



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 $$$$



CD4

prevention

8 to 10 years

Good ARV access

Vision… chronic care

Diagnosis and 

staging, good primary 

care that suits 

patients

Minimal 

hospitalisation

40  years





Final thoughts for HIV management

• Basics – adherence, adherence, 
adherence – rather than ARV selection

• Don’t forget TB prevention, 
reproductive choices – easy now 

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

• Unlikely ART switches will make a 
differences

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

• Watch the obesity therapeutics space –
coming!

• Focus on quality of life
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