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2001

2002

2003

2004

2005

2008

HIVlipodystrophy

ART is safe

Features reported; largely ignored

Syndrome recognised; attributed to PIs

Also attributed to tNRTIs

PI and NRTI mechanisms proposed

PI switching+++

Partially reversible with tNRTI switch

Prospectiveconfirmation

Prevented with initial TDF/ABC

Treatment: glitazones not very effective

Mitochondrial mechanism

PI (LPVr) did not cause LD in RCT

Year

2014

2017

2018

2019

HIV weight gain

Modern ART is safe

Reports of generalised weight gain

Larger cohorts – INSTI link

“TAF / INSTI cause fat gain”

“TDF/ EFV prevent fat gain”

Antiretroviral therapy and body fat distribution 



Global HIV epidemic                                                      Phase 3 DTG trials

Black females

Black males

Caucasian female

Caucasian males

Other females

Other males

42%

30%

3%

6%

7%

12%

9%

16%

47%

4%

8%

16%

Phase 3 trials under-represent the people at 
highest risk of adverse events

Pepperrell et al EACS Nov 2019 [Abstr]



Mallon et al.  AIDS 2003. May 2;17(7):971-

9.

Median 20% increase in body fat to week 24

Central abdominal fat

Limb fat

Lean mass

Changes in body composition with ART

Sydney. N=40 men. Median (IQR) BMI 22.5 (21.3 – 23.8) kg/m2

PI: 

IDV, NFV, SQV

NNRTI: 

EFV, NVP

NRTI: 

ZDV/3TC

d4T/3TC



Antiretrovirals and weight gain

8 studies in naïve patients

Risk factor Odds ratio Risk factor Odds ratio

CD4 <200 4.36 BIC/ DTGvs. EFV 1.82

HIV RNA >100,000 1.98 RPVvs. EFV 1.51

BMI>25, >30 1.54, 1.66 TAFvs.ABC 1.90

Female 1.54 TAFvs.TDF 1.47

Black origin 1.32 Sax et al, Clin Infect Dis 2020



________________________________________

Drivers of weight gain / loss
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Antiretrovirals and weight gain
Randomised trial Study TDF/F-3TC TAF/FTC INSTI ABC/3TC Cont/Pbo

ART-naïve: INSTI NEAT-001 +1.4 DRVr: +3.1

Spring-1 +2.1 EFV: 0

1489 +3.6 +2.4

1490 +3.5, +3.9

ADVANCE +5.0 +8.0 EFV: +2.0

FLAIR +1.3 +1.5

GEMINI +2.1 +3.1

ART-naïve: NNRTI DRIVE +2.4, +1.6 DRVc: +1.8

ART switch STEAL +0.7 +1.9

TANGO +0.8 +0.8

NEAT-022 (+0.8) (PIr: +0.3)

ATLAS +1.8 +0.3

BRAAVE +0.9 +0.2

PrEP HPTN-077 +1.1 Pbo: +1.0

iPrEx (+0.1) (Pbo: +1.6)

HPTN-083 +0.3 +1.3

DISCOVER +0.5

TDF/EFV: less than comparator TAF: greater than comparator

+1.7

INSTI: greater than comparator Martinez et al, Glasgow 2018

Carr et al, IAS 2019



ADVANCE 96-Wk Analysis: Body Composition Changes 
to Wk 96
▪ Mass increases predominantly driven by fat gain and distributed between limbs and 

trunk across all study arms; women gained significantly more fat mass vs men (P < .001)

Sokhela. AIDS 2020. Abstr OAXLB0104.  
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ADVANCE 96-Wk Analysis: 
Treatment-Emergent Metabolic Syndrome (Wk 96)

Sokhela. AIDS 2020. Abstr OAXLB0104.. 
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Clinical and treatment-related drivers of weight 
change in PLWH 

TDF

INSTI: DTG or 

BIC>EVG>RAL

Women Black

Low CD4

High RNA

Weight 

gain

Weight 

loss

PI

NNRTI TAF

EFV ZDV

Low BMI

N(t)RTI



HIV Medicine. 2021;00:1–10.



Metabolic syndrome was diagnosed, according to the 2009 harmonized definition [30], if three 
or more of the following five criteria were met: 

• waist circumference ≥ 94 cm (men) or ≥ 80 cm (women), 

• blood pressure ≥ 130/85 mmHg (or pharmacological treatment for hypertension), 

• fasting TG level ≥ 150 mg/dl (or pharmacological treatment for hypertriglyceridaemia),

• fasting HDL cholesterol < 40 mg/dL in men or < 50 mg/ dL in women (or pharmacological 

treatment for hypercholesterolaemia)

• and fasting glucose ≥ 100 mg/dL (or pharmacological treatment for hyperglycaemia).

Taramasso et al. HIV Medicine. 2021;00:1–10.

Methods



Taramasso et al. HIV Medicine. 2021;00:1–10.



Taramasso et al. HIV Medicine. 2021;00:1–10.



Taramasso et al. HIV Medicine. 2021;00:1–10.



Taramasso et al. HIV Medicine. 2021;00:1–10.



Taramasso et al. HIV Medicine. 2021;00:1–10.



“Our study offers a punctual description of the prevalence of MS and 
being overweight in a large population enrolled in multiple centres in 
Italy and probably reflects the real-life population followed in this
country over the period 2005–2015.
In recent years, PHIV have clearly improved their metabolic profile, in 
parallel with the increasing use of modern ART and with growing 
attention to educational interventions. No increase in MS was observed 
with increasing patient weight in more recent years of the study.»

Taramasso et al. HIV Medicine. 2021;00:1–10.
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Antiretroviral therapy and body fat distribution 



Switching From Suppressive ART to an STR: 
Key Studies With Contemporary Regimens

▪ Noninferior efficacy for all switch regimens vs baseline regimen; 
all FDA approved to treat virologically suppressed patients

Key Studies Switch From Switch to

380-1878[1] or 380-1844[2]

or 380-4030[3]

Boosted PI + 2 NRTIs or DTG/ABC/3TC 
or DTG + FTC/(TAF or TDF)

BIC/FTC/TAF

DRIVE-SHIFT[4] Third agent + 2 NRTIs DOR/3TC/TDF

SWORD 1 & 2[5] Third agent + 2 NRTIs DTG/RPV

TANGO[6] Third agent + 2 NRTIs DTG/3TC

EMERALD[7] Boosted PI + FTC/TDF DRV/COBI/FTC/TAF

GS-1216[8] or GS-1160[9] RPV/FTC/TDF or EFV/FTC/TDF RPV/FTC/TAF

1. Daar. Lancet HIV. 2018;5:e347. 2. Molina. Lancet HIV. 2018;5:e357. 3. Sax. IAS 2019. Abstr MOAB0105.
4. Johnson. JAIDS. 2019;81:463-472. 5. Llibre. Lancet. 2018;391:839. 6. van Wyk et al. IAS 2019; Mexico City, Mexico. Slides WEAB0403LB

8. Mills. Lancet Infect Dis. 2016;16:43. 8. Orkin. Lancet HIV. 2017;4:e195. 9. DeJesus. Lancet HIV. 2017;4:e205.

Most recent FDA approvals: for BIC/FTC/TAF and DTG/RPV, must have no history of treatment failure and no resistance to 
regimen components; for DRV/COBI/FTC/TAF, must have no resistance to DRV, TFV.
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Trends of myocardial infarction risk by HIV status  in 
two US healthcare systems

Silverberg MJ et al CROI 2022. Abstr 39.



Silverberg MJ et al CROI 2022. Abstr 39.



Silverberg MJ et al CROI 2022. Abstr 39.



Silverberg MJ et al CROI 2022. Abstr 39.



Silverberg MJ et al CROI 2022. Abstr 39.



Silverberg MJ et al CROI 2022. Abstr 39.



Silverberg MJ et al CROI 2022. Abstr 39.



HIV, ART and stroke incidence in rural South Africa

Siedner M et al IAS Conference 2018.



Siedner M et al CROI 2022.



La sindrome metabolica rappresenta una frequente comorbidità nei pazienti

con infezione da HIV e la sua prevalenza non sembra essersi modificata negli

ultimi anni.

L’utilizzo diffuso degli INSTI sembra aver temporalmente coinciso con un 

migliore controllo del profilo metabolico, dei valori pressori e con un 

incremendo dei pazienti che hanno smesso di fumare. D’altra parte si è 

osservato un progressivo incremento del peso e della circonferenza vita dei

pazienti nella pratica clinica.

Le conseguenze cliniche di questi fenomeni meritano una attenta valutazione e 

un approfondimento clinico e scientifico.

La gestione della sindrome metabolica deve prevedere un approccio

multidisciplinare che preveda un attenta valutazione dei fattori di rischio e 

degli stili di vita nelle persone con HIV.

Conclusioni


