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Year

1996

1997

1998

1999-

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 / DTG 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

10

TDF

DTG 

or BIC

Women Black

Low CD4

High RNA

Weight 

gain

Weight 

loss

PI

EFV



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.  

DTG + FTC/TAF
(n = 157)

DTG + FTC/TDF
(n = 151)

EFV/FTC/TDF
(n = 142)

DTG + FTC/TAF
(n = 102)

DTG + FTC/TDF
(n = 117)

EFV/FTC/TDF
(n = 108)

+7.5 kg (72% fat)
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ADVANCE 96-Wk Analysis: 
Treatment-Emergent Metabolic Syndrome (Wk 96)

Sokhela. AIDS 2020. Abstr OAXLB0104.. 

DTG + FTC/TAF DTG + FTC/TDF EFV/FTC/TDF
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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.



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.



Year

1996

1997

1998

1999-

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

2020+

HIV weight gain

Modern ART is safe

Reports of generalised weight gain

Larger cohorts – INSTI link

RCT of DTG switching

“TAF / DTG cause fat gain”

“TDF / EFV prevent fat gain”

3 DR vs 2 DR? Mechanism(s)?

Biology of risk factors?

Hierarchy in drug classes?

Does weight gain stabilise?

Reversibility / treatment?

Clinical consequences?

Antiretroviral therapy and body fat distribution 



2000

Once a day
regimens

2006

Triple STR

EFV/TDF/FTC

2011

Triple STR

RPV/TDF/FTC

2012

Triple STR

EVG/Cobi/TDF/FTC

2014

Triple STR

DTG/ABC/3TC

2015

Triple STR

EVG/Cobi/TAF/FTC

2016

Triple STR

RPV/TAF/FTC

2017

Dual STR

DTG/RPV

2018

Triple STR

DRV/Cobi/TAF/FTC

Triple STR

BIC/TAF/FTC

Triple STR

DOR/TDF/3TC

2019

Dual STR

DTG/3TC

ART simplification over the years: what to switch to?

o 3DR STR = 9  (4 TAF based)

o 2DR STR = 2 (DTG + RPV o 3TC)



EACS Guidelines v10.1 – October 2020



EACS Guidelines v10.1 – October 2020



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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Changes in Fasting Lipids at Week 48*

Study 1844: Suppressed Adults Switched from DTG/ABC/3TC

Baseline,
mg/dL 182 186 113 118 49 48 111 111

p=0.77 p=0.42 p=0.13 p=0.028

0

-1,5

-1

-0,5

0

0,5

1

1,5

Total Cholesterol:

HDL
p=0.56

DTG/ABC/3TCB/F/TAF

3.7 3.8

0

No changes in fasting lipid parameters 
when switching from DTG/ABC/3TC to B/F/TAF

Molina JM, et al. CROI 2018. Boston, MA. Oral 22. 

*p-values from 2-sided Wilcoxon rank sum test

HDL, high-density lipoprotein. LDL, low-density lipoprotein.

.



Changes in Fasting Lipids at Week 48*

Initiated lipid lowering agents during the study:  B/F/TAF 2.8%, SBR 3.5%, p=0.64   
*P-values from the 2-sided Wilcoxon rank sum test to compare the 2 treatment groups.

Study 1878: Suppressed Adults Switched from Boosted DRV or ATV + 2 NRTIs

Baseline, mg/dL 188 183 121 118 47 46 122 121 4.0 3.8
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p=0.32 p=0.47 p=0.13 p=0.002
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Total Cholesterol:

HDL
p=0.033

SBRB/F/TAF

-0.2

Switch to B/F/TAF is associated with small, significant decreases in triglycerides and TC:HDL ratio

Daar E, et al. ID Week 2017. San Diego, CA. Oral LB-4



DRIVE-SHIFT Week 48

Change from Baseline in Fasting Lipids at Week 24, in Participants Receiving 

a Ritonavir-boosted PI Regimen

Johnson M, Kumar P, Molina JM, et al. Switching to Doravirine/Lamivudine/Tenofovir Disoproxil Fumarate (DOR/3TC/TDF) Maintains HIV-1 Virologic Suppression Through 48 Weeks: Results of the DRIVE-SHIFT 
Trial. J Acquir Immune Defic Syndr. 2019;81(4):463-472.  https://www.ncbi.nlm.nih.gov/pubmed/30985556
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DOR/3TC/TDF (ISG) Baseline Regimen (DSG)

P < 0.0001

P < 0.0001

Difference 

(95% CI)

-14.7 -23.0 -25.8 -42.9 -3.0

(-18.9, -10.4) (-28.0, -18.1) (-30.9, -20.7) (-59.1, -26.7) (-4.8. -1.2)

https://www.ncbi.nlm.nih.gov/pubmed/30985556


DRIVE-SHIFT: Post-Switch Mean Weight Change

Kumar. AIDS 2020. Abstr OAB0605. 

*Adjusted for weight at switch, race (black vs nonblack), ethnicity (Hispanic vs other), sex, age, BL CD4+ cell count, and HIV-1 RNA. 

Mean Weight 
Δ,* kg (95% CI)

Immediate 
Switch

Delayed 
Switch

Wk 24
0.7

(0.4 to 0.9)
NA

Wk 48
0.7

(0.4 to 1.1)
0.5

(0 to 1.0)

Wk 96
1.1

(0.7 to 1.6)
0.8

(0.2 to 1.5)

Wk 144
1.4

(0.8 to 1.9)
1.2

(0.4 to 2.0)

Wk

Immediate Switch

Delayed Switch

M
e

an
 W

e
ig

h
t 

Δ
,*

 k
g 

(9
5

%
 C

I)

2.5
2.0
1.5
1.0
0.5
0.0

-0.5
2.5
2.0
1.5
1.0
0.5
0.0

-0.5
1440 4 12 2428 36 48 64 80 96 112 128



EMERALD: Median fasting Lipids at Baseline,

Week 24 and Week 48

- More subjects in DCFTAF group had increases from BL at W48 of Total and 

HDL cholesterol

- There was no difference in TC/HDL between groups

Source: GSFLAB03



• No discernable pattern of changes from baseline in mean serum 
concentration of lipids (total cholesterol, low-density lipoprotein 
cholesterol, high-density lipoprotein cholesterol, or triglycerides) was 
noted in the early- or late-switch groups 

SWORD STUDY: Lipids

Aboud et al. AIDS 2018; Amsterdam, the Netherlands. Poster THPEB047. 

aLast pre-switch data (usually Week 48) used for late-switch baseline. 

Total Cholesterol/HDL Cholesterol Ratio at Week 48 and Week 100
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DTG + RPV, Baseline

DTG + RPV, Week 100

Late-switch group
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Baseline TDF use >70%



▪ In analysis excluding those with BL lipid-modifying agent use, lipid changes favored switch 
to DTG/3TC (n = 275) vs continued TAF-based ART (n = 263) in overall population

‒ When stratified by previous use of boosting agents, statistically favorable changes with 
DTG/3TC vs TAF-based ART persisted in boosted subgroup

TANGO: Lipid Changes at Wk 48

Slide credit: clinicaloptions.comvan Wyk. Clin Infect Dis. 2020;[Epub]. van Wyk. AIDS 2020. Abstr OAB0606.

Change From 
BL to Wk 48, %

Overall Boosted Subgroup Unboosted Subgroup

DTG/3TC 
(n = 275)

TAF-
Based ART 
(n = 263)

P
Value

DTG/3TC 
(n = 202)

TAF-
Based ART 
(n = 203)

P
Value

DTG/3TC 
(n = 97)

TAF-
Based ART 

(n = 94)

P
Value

Total 
cholesterol 

-4.5 2.3 < .001 -5.7 2.2 < .001 -0.8 2.0 --

HDL -1.2 1.7 -- -0.8 1.02 -- -2.3 0.1 --

LDL -5.5 2.2 < .001 -6.6 2.9 < .001 -2.0 -0.3 --

Triglycerides -11.2 6.0 < .001 -14.1 4.0 < .001 -1.6 12.2 --

TC:HDL ratio -3.3 0.5 .017 -4.8 0.1 .007 1.4 1.8 --

http://www.clinicaloptions.com/


TANGO: Weight Change at Wk 48

▪ Overall weight gains minimal, comparable between treatment arms

van Wyk. AIDS 2020. Abstr OAB0606.

Weight Parameter
DTG/3TC
(n = 343)

TAF-Based ART
(n = 343)

Adjusted mean weight change from BL, kg (SE)
▪ Prior TAF duration < 1 yr*
▪ Prior TAF duration ≥ 1 yr†

▪ Boosted baseline regimen
▪ Unboosted baseline regimen

0.81 (0.23)
1.45 (0.46)
0.60 (0.26)
0.81 (0.27)
0.81 (0.45)

0.76 (0.22)
1.35 (0.47)
0.60 (0.25)
0.88 (0.25)
0.40 (0.44)

Weight increase ≥ 10% from BL, n (%) 11 (3) 13 (4)

*DTG/3TC, n = 83; TAF-based ART, n = 76. †DTG/3TC, n = 260; TAF-based ART, n = 267. 





L’ottimizzazione della terapia nel paziente con syndrome metabolica

passa per un’attenta valutazione dei singoli fattori contribuenti

Alcuni regimi ART “lipid friendly” sono certamente utili nel ridurre

l’impatto metabolico della terapia

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



GRAZIE PER L’ATTENZIONE!


