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Intersection of HIV and Obesity Epidemics:

Obesity in the World: Obesity in the US:
= \Worldwide Obesity has nearly = The prevalence of 39.8% in 2016.
tripled since 1975. Affected mostly Blacks and Hispanics
. In 2016’ more than 1.9 billion Ei;;ll‘.lerzg.tgizzdél:ztfguggavalenceoiobesﬂyamong adults aged 20 and over, by sex and race and Hispanic origin:

Hl Non-Hispanic white BB Non-Hispanic black B Non-Hispanic Asian Hispanic

adults, 18 years and older, were
overweight. Of these over 650
million were obese.

= 39% of adults aged 18 years and
over were overweight in 2016, and

13% were obese.

WHO. Health topics. https://www.who.int/en/news-
room/fact-sheets/detail/obesity-and-overweight

Total Men Women

https://www.cdc.gov/nchs/data/databriefs/db288.pdf



https://www.cdc.gov/nchs/data/databriefs/db288.pdf
https://www.who.int/en/news-room/fact-sheets/detail/obesity-and-overweight

Weight Gain by Class or Specific INSTI: NA-ACCORD
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https://www.ncbi.nlm.nih.gov/pubmed/32294337

Multivariate Analysis of Weight Gain After ART Start

» Pooled analysis of 8 phase Ill RCTs of first-line ART initiation during 2003-2015 (N = 5680)

— Baseline factors associated with weight gain: lower CD4+ cell count, higher HIV-1 RNA level, no IDU,
female sex, black race, symptomatic HIV, younger age (< 50 vs 2 50 yrs), and higher BMI
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*Color-coded to match respective comparators, denoting P < .05 vs NNRTI (first panel), EVG/COBI (second panel), or ZDV (third panel).

Sax et al. Clin Infect Dis. 2020 Sep 12;71(6):1379-1389




LS Mean Weight Change (kg)

4.5

3.5

2.5

1.5

0.5

Weight Changes in Treatment-Naive PLHIV: Pooled Analysis of 8 Phase 3 Clinical Trials

Effect of Sex and Race on Weight Change
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+ Females gained more weight than males
» Black participants gained significantly more weight than non-Black participants
« The greatest weight gain was seen among Black females, followed by Black males

Sax et al. Clin Infect Dis. 2020 Sep 12;71(6):1379-1389
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Magnitude & Determinants in Africa:
ADVANCE - Mean Change in Weight to Wk 96 by Sex
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Venter WF, et al. J Int AIDS Soc. 2019;22(suppl 5):103-104. Abstract WEABO405LB. Venter WF, et al. N Engl J Med. 2019;July 24, 2019. [Epub
ahead of print]. Hill A, etal. J Int AIDS Soc. 2019;22(suppl 5):92. Abstract MOAX0102LB




Magnitude & Determinants in Africa:
ADVANCE - Mean Change in Weight to Wk 144 by Sex
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Doravirine Weight Gain In Treatment Naive Individuals

Median (IQR)
= Post hoc, pooled data analysis of 3 Phase 2/3

clinical trials in treatment naive patients ’ = Combined DOR W DRV+r - ® Combined EFV
— DOR 100 mg vs EFV 600 mg, with FTC/TDF

— DOR 100 mg vs DRV+r 800/100, with
FTC/TDF or ABC/3TC

— DOR/3TC/TDF vs EFV/FTC/TDF

Median change (kg)

» Double blind data through week 96 combined 0 h o0
by treatment group .
DOR DRV+r EFV

N=855 N=383 N=472

_ Week 48 Week 96
Orkin C. EACS 2019; AIDS 2021 Jan 1;35(1):91-99




Weight Change with Cabotegravir/Rilpivirine: Week 48

Median (range) weight change (kg) Proportion of participants with a 210%
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* Median weight increased from baseline* across all regimens, with slightly higher increases observed in
participants receiving CAB + RPV LA vs. those receiving CAR

* The proportion of participants with a 210% weight increase was similar for the CAB + RPV LA regimens and CAR

“Median (IQR) weight (kg) at baseline: Q4W, 76.0 (67.0, 85.9); Q8W, 77.0 (68.0, 87.0); CAR, 75.2 (654, 85.7).
CAB, cabotegravir; CAR, current antiretroviral regimen; IQR, interquartile range; LA, long-acting; Q4W, every 4 weeks; Q8W, every 8 weeks; RPV, rilpivirine.

Patel et al. CROI 2021; Virtual. Science Spotlight 1297




Magnitude of Weight Gain with INSTI: Rx Experienced

ACTG: A5001 & A5322 (n=691)
Adjusted yearly weight change (Kg/yr):

Retrospective, single-site study (n=495)

: . , _ , _ _ Patients on EFV/TDF/FTC switched to INSTI
DTG: 1.0 (p<0.001); EVG: 0.5 (p=0.11); RAL: -0.2 (p=0.37) (DTG/ABC/3TC; RAL/TDF/FTC or EVG/c/TDF/FTC)
In adjusted models, black race, age 260 and BMI 230 vs. continued

kg/m? were associated with greater weight gain
Weight gain highest with switch to DTG/ABC/3TC

Switch to INSTI + ABC and EVG + TAF predictor (small #s) L ——
¥ 0- [ oreascatc

g 82 -; O ervirorsTe
z f N
i Bl 5 i
% &0 }5 2
£ )

T = .

98 -AB 0 48 9% 0 F & [ ] 10 1 14 1% 1

Weeks before and after switch to INSTI
Time from Regimen Swilch (Months)

Lake. CROI 2019; Abstract 669; CID 2020 [Epub ahead of print] Norwood. JAIDS 2017 Dec 15;76(5):527-531




Weight Gain with Switch to INSTI

NA-ACCORD
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Weight (kg)

Weight Gain after Switch from TDF to TAF
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Months from switch
OPERA Cohort:

Switching to TAF was associated with early,
pronounced weight gain for all (1.80 to 4.47 kg/year).

Weight gain tended to slow down or plateau
approximately nine months after switch to TAF.
Mallon. J Int AIDS Soc. 2021 Apr; 24(4): €25702.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8035674/

iPrEX Trial: FTC/TDF vs. Placebo for PrEP

= Placebo (n=1225)
= TDF/FTC (n=1226)

= Delayed weight gain in
treatment group

Maybe the thought of
some ARVs delaying
weight gain is a
getting less heretical?
Grant. NEJM 2010;363: 2587-99
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Weight Gain on PrEP Studies:

iPrEX: FTC/TDF vs. Placebo HPTN 083

= Placebo (n=1225)
= TDF/FTC (n=1226)
= Delayed weight gain in treatment group

= Qverall, significantly
greater median weight
increase from BL with
CAB vs FTC/TDF

44 *Placebo
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Grant. NEJM 2010;363: 2587-99 Landovitz. AIDS 2020. Abstr OAXLB0101




Potential Mechanisms of Weight Gain on ART
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* DTG and RAL increased ECM
production in ASCs and
adipocytes. They induced
adipocyte dysfunction and
insulin resistance.!

* NEAT 022: Switch from Pl to
INSTI associated with
decreased LDL, TC/HDL, CRP
& sCD14, but decreased
adiponectin.?

*Percent change in
adiponectin correlated
inversely with percent
change in BMLI.

1. Gorwood et al. 2019; 2. J Antimicrob Chemother. 2021 Jun13;dkab158. doi: 10.1093/jac/dkab158




ADVANCE: Changes in body composition: women
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Most of the weight gain in DTG arms is fat gain, both trunk and limb. Higher with TAF

Increases in lean mass (both limb and trunk) also higher in DTG arms vs. EFV

McCann. 17t EACS. Basel. November 2019




D:A:D Study: Risk of CVD After BMI Changes on ART

CVvD CVD Events Rate/1000 Yrs DM DM events  Rate/1000 Yrs
Baseline BMI < 20
BMI decrease > 2 —) 24 17.52 2 1.44
BMI decrease 1-2 27 7.62 12 3.34
BMlI stable + 1 166 6.08 48 1.76
BMl increase 1-2 = 32 3.99 16 1.99
BMI increase > 2 * 58 4.72 ——p 38 3.11

Baseline BMI 20-25
BMI decrease > 2
BMI decrease 1-2
BMI stable + 1

BMl increase 1-2
BMl increase > 2

Baseline BMI 25-30
BMI decrease > 2

re

'

{ N

-— 84 8.46 60 6.43
BMI decrease 1-2 71 7.34 65 7.14
BMI stable + 1 250 6.06 266 6.81
BMl increase 1-2 56 5.83 = 80 8.88
BMl increase > 2 65 5.01 - 131 11.08
Baseline BMI 30+

*

97 7.77 35 2.82
144 7.24 48 2.43
606 5.21 324 2.82
133 4.60 93 3.26
163 4.85 162 4.93

BMI decrease > 2 29 7.91 29 9.65
BMI decrease 1-2 14 7.95 16 10.32
BMI stable + 1 61 7.88 89 12.69
BMI increase 1-2 5 3.09 22 15.68
BMlI increase > 2 19 5.70 —— 50 17.35

00.51 1. 2. 00.511.52.0
CVD: Adjusted for age, race, transmission mpdg; sex, recent ABC and other NRTI use, cumulative protease inhibitor use, CD4+ count, family history of CVD, smoking status
DM: Adjusted for age, race, mode of transmission, sex, stavudine use, triglycerides, CD4+ count, smoking status, and HDL

Petoumenos. CROI 2020. Abstr 83.




ADVANCE Study: Weight Gain and Metabolic Syndrome
Through Wk 96

= Gained weight was predominantly fat mass rather than lean mass; women gained
significantly more fat mass than men (P <.001)

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

Outcome

(n=351) (n=351) (n=351)
Mean weight gain from BL, kg

Women
= Wk96 8.2 4.6 3.2
= Wk 144* 12.3 7.4 5.5
Men
= Wk 96 5.2 3.6 1.4
= Wk 144* 7.2 5.5 2.6
Treatment-emergent metabolic syndrome at Wk 96, %
All patients 8.4" 5.9 3.9"
Women 10.9 8.1 5.6
Men 4.6 3.3 1.8

*Data after Wk 96 are incomplete. TP = .03 for comparison between DTG + FTC/TAF and EFV/FTC/TDF. All other comparisons were not significant.
Sokhela. AIDS 2020. Abstr OAXLBO1.




Metabolic Associations of Weight Gain on INSTI and
TAF

0.3 03
Defference (INSTI uters versus nonJNST] wters
-4.5 0.0 4.5 50 7.5 -
»> Magher for P5T] eers E 0.2 = 0.24
o
B Waighted Unweightad £ e
Al el 1.45[ 1,03, 188 1.3 [097, 1.66] 5] 0
- 32 e
filaie L 113877 1451 1.14[0&1 1.48] 5 0.1 £ 0.1+
Wt Cre wrdwreee e £ §°
Al B I62[281, 4848) ATE|291,4%) 5 + 0
* | | = 5
M ] 282185380 332244 421 @ 00 T o 007
Fanlng Ghot et = )i ?
Al —— 0019 006, 0092 | 098|087, 1.00) gn & S &
- s <
o . 0.7 1118, 08 | 0.21 L7 0741 5 04 ¢ g oy
Fasting LDL-C g
Al } & i 088 [-301, 125 046230139 =
- 073|200 149 ) 008233 190 -0.2] -0.2
Cholesterol HDL LDL Triglyc'erides Total Cholesterol-
HDL Ratio
s T Y P o 1545 TH unary Weighlad Uninlghtad B TAF @ TDF
A k - { CATRE RN E RN EAT
& ‘
Ll & i &8 | | |
L e o i ]
Al | S QR2 |, 107 | Cusd |G, 1.0
L ¥ .
; . 1 (077107 | ok2 (070098 Swiss Cohort:
i e
H R 1148 058, 132 ) 110 | 05d, 1.35)
& . . . .
. 0fose,122] 112|007, 1.29] Switching to TAF led to increases in total
ce an G e cholesterol, HDL, LDL, and TG after 18 months.

REPRIEVE: Odds of metabolic changes on INSTI vs. non-INSTI

Janet Lo. CROI 2021 Surial B, et al. Ann Intern Med. 2021;174(6):758-767.




Weight gain e comorbosita cardio-metabolica

Marco Borderi

U.O. Malattie Infettive - Bologna




