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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

* |n clinic, in tears, helpless — “l am doing
everything you tell me to do”

BMI classification

Underweight

<18.5

Normal range

Obese
Obese class |

Obese class Il

Obese class Il

18.5-24.9
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HO Vi | =

> 30.0
30.0 - 34.9
35.0 - 39.9
> 40.0




Case 2: Routine patient

BMI classification

Underweight

<18.5

Normal range

18.5-24.9

Overweight

? 2500

= 35-year-old woman

Preobese

Obese
Obese class |

Obese class Il

Obese class Il

25.0 -29.9
= 30.0
30.0-34.9
35.0-39.9
= 40.0

= 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, | am healthier

than you”




Case 3: ADVANCE doctor

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

u B MI 28 (patient emphasizes this was post

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

= Untreated LDL11 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 | follow your advice, will | lose a significant amount of
weight over the next 5 years?”

1. Yes

50% 50%




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
33% 33% 33%

2. Successful!
3. Tried but did not work I I |
1 2 3 |




Old ART

Tenofovirs= XTC =f=Efavirenz

I Failure

(zidovudine)

AZT == 3TC =¥Protease/r

l Failure

XTC, other nukes

Darunavir

Dolutegravir | Etravirine




New ART

Tenofovirss XTC +Do|utegravm

1%
¥ ¥
|




a This open-access article is distributed under
Creative Commons licence CC-BY-NC 4.0.
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Cutting the cost of South African antiretroviral therapy

using newer, safer drugs

W D F Venter,' FCP (SA), MMed; B Kaiser,” MPH, PharmD, BLPS, Y Pillay,” PhD; F Conradle y MB BLh G B Gomez,’ PhD; P Clayden;®

M Matsolo;” C Amole,® BA; L Rutter,” BA; F Abdullah, V™ 7"~ 7777~

M Barnhart,'>? MD, MPH; A Pillay,"” PhD; A Pozniak,"* M
M Moorhouse,! MB BCh; M Chersich,! MB BCh, PhD; C

'Wits Reproductive Health and HIV Institute, University of t
*Formerly UNITAID, Geneva, Switzerland
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Fig. 2. Estimated crude savings on antiretroviral drugs (assuming implemen-
tation of new regimen in 2019 - 2020). Cumulative savings compared with
status quo (conservative =300 000 annually, transition from old regimen to
new over 3 years; moderate =new regimen, 400 000 annually, transition over
2 years; aggressive =new regimen, 500 000 annually, transition over 1 year).



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-naive, HIV-1 RNA level > 500 copies/mL, no TB or pregnancy,
no baseline genotyping

TAF/ETC+DTG Zambia and Botswana:
N=351 increasingly looked at for 1st line

1053 Participants > TDF/FJ'C+DTG South Africa: Everyone on this
N=351 in public and 20% private 2022

South Africa: Everyone on this
in public and private 2019

4—— 96weeks —m >

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



Journal of Virus Eradication 2019; 5: e45-e47 VIEWPOINT

Are new antiretroviral treatments increasing the risks
of clinical obesity?

Andrew Hill'*, Laura Waters? and Anton Pozniak®

' Department of Translational Medicine, University of Liverpool, UK
?Central and North West London NHS Trust, Mortimer Market Centre, London, UK
I Chelsea and Westminster Hospital, London, UK; London School of Hygiene and Tropical Medicine, UK

Table 1. Effects of raltegravir, dolutegravir and bictegravir on body weight in randomised trials

Study [ref] Design Results

Raltegravir

NEAT 001 [12] (naive, n=126) DRV/r+RAL DEXA sub-study: trunk fat 7.3% higher DRV/r/RAL vs TDF/FTC/RAL at week 96
DRV/r + TDF/FTC (P=0.021)

ACTG 5260s [10,11] (naive, TDF/FTC/RAL Higher risk of severe weight gain for RAL vs ATV/r

n=126) TDF/FTC/DRV/r
TDF/FTC/ATV /T

Dolutegravir

NEAT 022 [13] (switch, n=415) NRTIs + DTG +1 kg increase in body weight to week 48 (P=0.002)
NRTIs + Pl/r

SPRING-1 [13] (naive, n=204) TDF/FTC/EFV Increases in body weight higher in DTG arms
TDF/FTC/DTG

Gilead 1490 [15] (naive, TAF/FTC/DTC +3.9 kg increase in body weight to week 96

n=645) TAF/FTC/BIC +3.5 kg increase in body weight to week 96

MONODO [9] (naive, n=8) DTG monotherapy +4.1 kg increase in body weight to week 24

ATV /r; atazanavir/ritonavir; BIC: bictegravir; DRV/r: darunavir/ritonavir; DTG: dolutegravir; FTC: emtricitabine; NRTI: nucleoside reverse transcriptase inhibitors;
Pl/r: ritonavir-boosted protease inhibitor, RAL: raltegravir; TAF: tenofovir AF; TDF: tenofovir DF.




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

81.0

80.5
80.08 +14.43

80.0 Switch

79.5
79.13 £14.60

79.0

Weight (kg)

78.5
78.0 77.76 £ 14.93

77.5 77.28 £15.04

77.0
TDF - First weight TDF - Last weight  TAF - First weight  TAF - Last weight
measurement measurement measurement measurement

Timepoint
All switched patients (n=129)

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

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



TDF as PrEP: weight loss >5%

Experimental Control 0dds Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% ClI
Partners (Daily TDF/FTC) 4 1579 6 1584 '
Bangkok Tenofovir Study 140 1204 135 1209 —h—
VOICE (Daily TDF/FTC) 28 1003 17 1009 —
TDF 2 (TDF/FTC) 113 611 72 608 —a—
iPREX (Daily TDF/FTC) 34 1251 19 1248 —
FEM-PrEP (Daily TDF/FTC) 1 1025 0 1033 )
Total (95% Cl) 6673 6691 ‘
Total events 320 249

f f f t f f
0.1 0.2 0.5 2 5 10

Weight loss on Placebo Weight loss on PrEP
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)

H'Women

H Men

Yearly BMI Change

Pl NNRTI INSTI



Weight gain on INSTI — black people gain 2x more than whites (US
cohort study)

H Blacks
M Hispanics

E NH Whites

Pl NNRTI INSTI



Clinical Infectious Diseases Ve ~

Weight Gain Following Initiation of Antiretroviral
Therapy: Risk Factors in Randomized Comparative
Clinical Trials

Paul E. Sax," Kristine M. Erlandson,’ Jordan E. Lake, Grace A. McComsey," Chloe Orkin ® Stefan Esser,’ Todd T. Brown,” Jiirgen K. Rockstrah,’
Xuelian Wei.* Christoph C. Carter,” Liiie Zhona,” Diana M. Brainard," Kathleen Melbourne.” Moupali Das,” Hans-Jiiraen Stellbrink, Frank A. Post,""

Table 5. Risk factors for significant (210%) weight gain in individuals initiating ART.
Variable OR 95% CI p value
CD4 (<200 vs. =200/pL) 4.36 386,527 <0.001
= |1V RNA (>100K vs. <100k c/mL) 1.98 165, 2 37 <0.001
BMI (normal vs. overweight 1.54 1.27,1.87 <0.001
BMI (normal vs. obese) 1.66 1.29, 2.15 <0.001
— Sex (female vs. male) 1.54 1.21, 1.96 =0.001
—— Race (black vs. non-black) 1.32 1.1,1.59 0.003
Third agent (BIC/DTG vs. EFV) 1.82 1.24 266 0.002
Third agent (EVG/c vs. EFV) 1.36 1.04, 1.78 0.026
Third agent (RPV vs. EFV) 1.51 1.03,22 0.035
Third agent (ATV/r vs. EFV) 0.92 0.59, 1.45 0.73
NRTI (TAF vs. AZT) 1.75 1.04, 2.95 0.034
NRTI (TDF vs. AZT) 1.19 0.76, 1.87 0.44
NRTI (ABC vs. AZT) 0.93 047,18 0.82
NRTI (TAF vs. ABC) 1.9 125 288 0.003
NRTI (TDF vs. ABC) 1.29 079, 211 0.31
NRTI (TAF vs. TDF) 1.47 1.14,1.9 0.003

Sax, CID, 2019
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Weight Gain Following Initiation of Antiretroviral
Therapy: Risk Factors in Randomized Comparative
Clinical Trials

Paul E. Sax," Kristine M. Erlandson,’ Jordan E. Lake, Grace A. McComsey," Chloe Orkin ® Stefan Esser,’ Todd T. Brown,” Jiirgen K. Rockstrah,’
Xuelian Wei.* Christoph C. Carter,” Liiie Zhona,” Diana M. Brainard," Kathleen Melbourne.” Moupali Das,” Hans-Jiiraen Stellbrink, Frank A. Post,""

Table 5. Risk factors for significant (210%) weight gain in individuals initiating ART.

Variable OR 95% CI p value

CD4 (<200 vs. =200/uL) 4 36 36, 527 <0.001

HIV RNA (=100k vs. <100k c/mL) 1.98 165, 2 37 <0.001

BMI (normal vs. overweight 1.54 1.27,1.87 <0.001

BMI (normal vs. obese) 1.66 1.29, 2.15 <0.001

Sex (female vs. male) 1.54 1.21, 1.96 =0.001

Race (black vs. non-black) 1.32 1.1,1.59 0.003

=—> | Third agent (BIC/DTG vs. EFV) 1.82 1.24, 2 66 0.002
Third agent (EVG/c vs. EFV) 1.36 1.04,1.78 0.026

—)p | Third agent (RPV vs. EFV) 1.51 1.03, 22 0.035
Third agent (ATV/r vs. EFV) 0.92 0.59, 1.45 0.73

P> |NRTI (TAF vs. AZT) 1.75 1.04, 2.95 0.034
NRTI (TDF vs. AZT) 1.19 0.76, 1.87 0.44
NRTI (ABC vs. AZT) 0.93 047,138 0.82

NRTI (TAF vs. ABC) 19 125,288 0.003
NRTI (TDF vs. ABC) 1.29 0.79, 211 0.31

NRTI (TAF vs. TDF) 1.47 1.14,1.9 0.003

Sax, CID, 2019
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Drivers of weight gain / loss

DTG or BIC
or TAF
Low CD4/
high VL Rilpivirine
Weight - Women Black
gain t I I
Weight 1
loss
TDF
or
EFV

Thanks: Andy Hill



But why did you not notice?

ORIGINAL RESEARCH Journal of Virus Eradication 2020; 6: 70-73

Phase 3 trials of new antiretrovirals are not representative

of the global HIV epidemic
Toby Pepperrell’, Andrew Hill>*, Michelle Moorhouse®, Polly Clayden®, Kaitlyn McCann®, Simiso Sokhela?,
Celicia Serenata®, Willem Daniel Francois Venter®

"Faculty of Medicine, Imperial College London, UK
? Department of Translational Medicine, Liverpool University, Pharmacology, Liverpool, UK

» Most registration studies done in white males
for almost all newer antiretrovirals

Global DTG
8% 7%

15%

42% 4% 459%

17%

H Black women B Black men
0 White women O White men
0 Other Women [0 Other Men

/ 16%

51%

Figure 1. Estimated global demographics of PLWH vs RCT demographics. Percentages may be rounded up to make 100. Data are given as percentage. BIC: bictegravir, DOR:
doraviring; DTG: dolutegravir; PLWH: people living with HIV; RCT: randomised controlled trial; TAF: tenofovir alafenamide.



ADVANCE: Study design

Inclusion criteria: treatment-naive, HIV-1 RNA level > 500 copies/mL, no TB or pregnancy,
no baseline genotyping

5¢) ™ NEW ENGLan
A D
JOURNAL of MEDICINE

TAF/FTC+DTG
N=351
Dolutegravir pj ;
1053 Participants TDF/FTC+DTG VIE plus Two Different Prodrugs of

N=351 Tenofovir to Treat Hyy

Venter, F.C.p. (sa

4— 96 weeks —>

Dolutegravir with emtricitabine and tenofovir alafenamide or tenofovir
disoproxil fumarate versus efavirenz, emtricitabine, and tenofovir

Open'la bel, 96—Week Study in Joha n nesbu rg, South Africa disoproxil fumarate for initial treatment of HIV-1 infection (ADVANCE)z
. . . week 96 results from a randomised, phase 3, non-| et
Study visits at Baseline, Week 4, 12, 24, 36, 48, 60, 72, 84, and 96

EACS Eu

AIDS Clinical Society




= For women, with a BMI >25 before starting ARVs
* Immediate reaction: DTG, TAF caused weight gain

ADVANCE: Weight change from baseline over time
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But...

= Little change in glucose, lipids, blood pressure after 192 weeks
(and now after 6 years) — except for EFV



Characterise
study

12 -

10

Change in weight (kg)

Change in weight (kg)

Randomised
J Phase: ADVANCE

Females

Switch
to TLD

i

Time - weeks

00 250

-e-TAF/FTC/IDTG =e=TDF/FTC/DTG =-e=TDF/FTC/EFV

12 -
10 -

o N A O

n=37

Randomised
Phase: ADVANCE

AN

n=41

a

n=23

Switch
to TLD

50

100 150

Time - weeks

200 250

-e-TAF/FTC/DTG =e=TDF/FTC/DTG =-e=TDF/FTC/EFV

n=26
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NAMSAL - Study design; evidence from
elsewhere

 Cameroon — very similar weight gain — if anything, worse

Phase Ill, randomised, open-label

participants trliaanldomly DTG 50mg + TDF/ 3TC

HIV-1 !
Age>18years ~ assigned1:1 EFV 400mg + TDF/3TC

ART naive
VL> 1000 c¢/mL

. - Follow- O
Screening Baseline  (waas NN

3 study sites in Yaoundé, Cameroon
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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

ADVANCE: Weight change from baseline over time
Famala Maka
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Vs Tsepamo controversy

6-10 JULY 2020

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

Sumbul Asif!, Evangelina Baxevanidit, Andrew Hill?, Celicia Serenata3, WD Francois
Venter3, Lee Fairlie3, Masebole Masenya?, Nomathemba Chandiwana?3, 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
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Associations between integrase strand-transfer inhibitors
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1and Australian
Is were eligible

Cromshdark

and cardiovascular disease in people living with HIV:
a multicentre prospective study from the RESPOND cohort
consortium
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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 datato 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 KOLSs 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?

Fercentage of women and men age 15+
who have a BMI 235

B 'Women B Men

28
29 24
18
12 10
B L N K

Lowest Second Middle Fourth Highast
Poorest * |Wealthiest

Figure 3: BMI threshold in South African adults by
household wealth




Lots of people stand to gain or lose from this
being a side effect

» Researchers
= Pharmaceutical companies
= Governments, donors and budgets

DAVID WOOTTON




Larger may be better...

Differentiate between living longer,

living healthier and being thinner

Clinical Infectious Diseases Advance Access published September 26, 2011

MAJOR ARTICLE BRBRFN:REIES

An Optimal Body Mass Index Range Associated
With Improved Immune Reconstitution Among
HIV-Infected Adults Initiating Antiretroviral
Therapy

John R. Koethe,! Cathy A. Jenkins,2 Bryan E. Shepherd,2 Samuel E. Stinnette," and Timothy R. Sterling'-3

1Department of Medicine, Division of Infectious Diseases and Departments of, “Biostatistics and *Medicine, Center for Health Services Research,

Conclusions. 12-month immune reconstitution on ART was highest among patients commonly classified as
overweight, suggesting there may be an optimal BMI range for immune recovery on ART.



HIV-positive people are leading normal lives -

which means they will gain weight if prone and turn back into South

Africans

Percentage of women and men age 15+
who have a BMI £33

B'Women B Men

28
21 24
16
12 0
i L LA
— |

Lowest Second Middle Fourth Highest
Poorest *  |Wealthiest

Figure 3: BMI threshold in South African adults by
household wealth

* 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 r

= Obesity=diabetes: progressive, lifelong

— >

asiric emptying
Skin

Q

4 Cytokine production
t Regulatory T cells

sssss

= World of controversy
» Pathways, hormones, understandings of [

= Field has changed vastly GLP-1 -‘

mechanisms of weight gain

4 Insulin secretion

+iNKT cells in psoriatic plaques
+ Magrophage activation

+ Body weight

+ Adipokines

+ Glucagon secretion

1 Insulin biosynthesis

» Language — mind your p’s and q's

+ Beta cell apoptos

= And new drugs and hope (and politics!) e K o e
egal , Ki , Orpana H, Graubard BI,
Association of all-cause mortality with overweight

Review > J Cachexia Sarcopenia Muscle. 2019 Feb;10(1):9-13. doi: 10.1002/jcsm.12378. and Obe_Sity USing stan_dard bOdy mass index
Epub 2019 Jan 17. categories: a systematic review and meta-
analysis JAMA 2013 Jan 2;309(1):71-82
Flawed methods and inappropriate conclusions f NCHB Datu Brief = No. B2 = January 2012

health policy on overweight and obesity: the Glol

- ; . Prevalence of Obesity in the United States, 2008-2010
BMI Mortality Collaboration meta-analysis revaience of hesfly tn The Tnfled States

Cynthia L. Ogdlen, Ph.D.; Margaret D. Carroll, M.S.PH.; Brian K. Kit, M.D., M.PH
and Katherine M. Flegal, Ph.D.
Katherine M Flegal ", John P A loanni dis 1 2 3 4, Wolfram Doehner > ¢ 7

AENi_.i 4 . __
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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

elemental+ 241K Followers  About @ Signin ( Getstart

You have 2 free member-only stories left this month. Sign up for Medium and get an extra one

Americans Are Heavier Than Ever
— But Not for the Reasons You
Think

Hint: it’s not about willpower, calories, or exercise

9 Brandy L Schillace 4 daysago - 6 minread * o o @ @ EJ oo



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 13.6kQ)

» 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’
= BMIis NOT a good measure of health (esp if skinny)
= Weight loss seems to prime you for obesity

y .
= Inutero (Barker’s hypothesis) . -
. Predicted lean body mass, fat mass, and all cause and cause specific mortality
™ St t in men: prospective US cohort study res
Cite this as: BIMJ 2018:362K2575 Ta
= 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?

= =

i ) g5k AHEAD
High-Intensity
Lifestyle DPP
Intervention
Teixeira, et al.
PlaceBs
Orlistat
Lorcaserin
Pharmacotherapy
Intervention Liraglutide
Phentermine—topiramate
MNaltrexone—bupropion

0 10 20 30 40 50 60 70 80 90 100
Percentage of Participants

Figure 2. Weight Loss at 1 Year with High-Intensity Lifestyle Interventions or Pharmacotherapy Combined with Low-
to-Moderate-Intensity Lifestyle Counseling.

Longo, NEJM, 2017
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Effectiveness of weight management interventions for adults delivered in primary
care: systematic review and meta-analysis of randomised controlled trials

BMJ 2022 ;377 doi: https://doi.org/10.1136/bmj-2021-069719 (Published 30 May 2022)
Cite this as: BMJ 2022;377:e069719

= 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 224 months (13 trials, n=5011) the mean difference in
weight change was —1.8 kg (-2.8 to —0.8 kg, 1°=88%, P<0.001)
favouring the intervention.” (my emphasis)

* [nterventions were by-and-large significant burden on health services!




Original Article Obesity
EPIDEMIOLOGY/GENETICS

BMI and All-Cause Mortality in a Population-Based
Cohort in Rural South Africa

Jennifer Manne-Goehler ) 123, Kathy Baisley*>, Alain Vandormael®’, Till Barnighausen>>%, Frank Tanser>'°,
Kobus Herbst>!!, Deenan Pillay>'?, and Mark J. Siedner'23-
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Figure 1 Kaplan-Meier estimates of suraval, by BMI group.




Probability of death

WEIGHT WATCHING

In some studies, being overweight is associated with increased
survival time, creating a U-shaped mortality curve.

10 T A T PR Y i Age —————
| eme—— 20 e—amm— et G0
| = 30 e—m—— 50 70
Lowest mortality rate ‘
TR Y DA A LR P R

|
|

The lowest mortality
rate shifts towards
heavier BMIs with
increasing age.

0 | ‘
15 20 25 30 35 40

45

Under- Normal  Over- Obese
weight weight weight

Standard BMI categories

v

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



HUFFPOST (P HIGHLINE

Everything You

Know About
Obesity Is Wrong

For decades, the medical community has ignored mo

= “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=fcbkinkushpmg00000063&utm_campaign=hp_fb_pages&utm_source=main_fb&utm_medium=facebook



Being obese is linked to lots of iIssues

Diabetes (glucose)

Hypertension (blood pressure)

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

Heart attacks

Cancer

Joint pain

Mental health issues

Poor COVID outcomes

THE LANCET

“The associations of both overweight and obesity with

I a1 higher all-cause mortality were broadly consistent in four
Body-mass index and all-cause mortality: individual- i Continents.”

particip data meta-analy f 239 prospecti

studie



People make a LOT of money from making you
feel horrible about your body -impicaued i everytring rom

depression to anorexia

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

THE LANCET Diabet )

HEALTH PDF The effect of rate of weight loss on long-term weight management:

2 randomised controlled trial
Long-Term Effects of 4 Popular Die
on Weight Loss and Cardiovascular

A C‘!l] fbr a Low_carb Diet Risk Factors: A Systematic Review of

Randomized Controlled Trials

Circ Cardiovasc Qual Outcomes.
2014;CIRCOUTCOMES.113.000723published
online before print November 11 2014,

By ANAHAD O'CONNOR  SEPT 1, 207

23 Studies on Low-Carb and Low-Fat Diets

THE LANCET — Time to Retire The Fad

Home | Journals | Content Collections | Multimedia | Conf October 15, 2013 | by Kris Gunnars | 104,408 views | "-——-=*-

Home » Low-Carb Diet » 23 Studies on Low-Carb and Low-Fat Diets — Time to Retire The Fad

The Lancet, Yolume 384, Issue 9953, Pages 1479 - 1480, 25 October 2014

doii10.1016/50140-6736(14)61413-6 (?) Cite or Link Using DOI The N EW E N G LA N D
Copyright © 2014 Elsevier Ltd All rights reserved JO U R N A L Of M E D I C I N E

Low carbohydrate diets: going against the grain ARt 2o rones o

Jim Mann £, Rachael MeLean 2, Murray Skeaff 3, Lisa Te Morenga Primary Prevention of Cardiovascular Disease
Low carbohydrate high fat (LCHF) diets continue to attract media attention, despite a subst with a Mediterranean Diet



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?
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Figure 2. Weight Loss at 1 Year with High-Intensity Lifestyle Interventions or Pharmacotherapy Combined with Low-
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New agents

Table 2| Weight loss drugs in clinical development

Agent Company Indication  Clini
stage ID/ref.*
GLP1/glucagon dual agonists
Cotadutide (MEDIO382) AstraZeneca Phase | TID,NASH  NCTO$019561
NCTo3235050
B1456906 Boehringer Ingelheim Phasell Obesity 2D NCT0$153929
Efinopegdutice (“*GLP/GCG)  HanmiPharmaceutical  Phase | NASH NCT03486392
oxXM EliLilly Phase| D SeeRelated links
GIP/GLP1 dual agnists
Tirzepatide EliLilly Phase Il Obesity.T2D  NCTo#657003
GIP/GLP peptide| EliLilly Phase| 20 SeeRelated links
GIP/GLP peptice i EliLilly Phase | 0 SeeRelated inks
NN9708 isconti Obesity,T2D i
GIP/GLP1/glucagon tri-agonists
HM15211 (*“Triple Agorist)  HanmiPharmaceutical  Phasell NASH NCT04505436
GGG tr-aganist EliLilly Phase| 0 SeeRelated inks
Nhoaz3 Navo Nordisk i Obesity.T2D
GIPR agonists
GIPR agonist long acting EliLilly Phase | D SeeRelated inks
ZPosen Zealand Pharma Preclinical Obesity SeeRelated links
GLPIR agonists
i log) Phase D NCT03353350
NCT03406298
Rybelsus Navo Nordisk Phaselll Obesity NCTa3910029
Danuglipron (PF-06882961)  Phizer Phase | ObesityT2D  NCTos707313
NCT03085293
GLPR-NPA EliLilly Phase| D SeeRelated links
PF-07081532 Pfizer Phase| D NCT04305587
Glucagon analogue
HM15136 (“*Glucagon Anslog) HanmiPharmaceutical  Phase| Obesity SeeRelated links
Leptin sensitizers
Withaferin A Academic, Phase| Obesity.T2D
Celastrol Reviomi I Preclinical Obesity.T2D
Leptin/amylin " Obesity,T2D
¥2R agonists
PYY analogue EliLilly Phase | 0 SeeRelated inks
NN9748 (NNa747) Navo Nordisk Phase| Obesity.T2D  NCTo3574584
NNCO165-1875 4 semaglutide  NovoNordisk Phase | ObesityTZD  NCT04969939
Amylin/calcitonin dual agonists
KBP-089 Nordic Biosciences Phase | 20 NCTo3907202
KBP-042 Nardic Biosciences Discontinued 12D NCTa3230786
Davalintide y i Obesity.TzD
Amylin analogues
Novo Nordisk Phase | ObesityTZD  NCT04940078
NCTos082575
pLEE Zealand Pharma Preclinical Obesity SeeRelated links
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?how long do we take the
drugs?

Side effects of new agents?

Will people take injections?
Titrations are complex

* Cost
0OS
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Julie R Ingelfinger, M.D., Editor

Reassessing Human Adipose Tissue

Ph

n M. Cypess, M.C

DIPOSE TISSUE IS AN UNDERAPPRECIATED AND MISUNDERSTOOD ORGAN.
Capable of more than doubling in mass and then returning to baseline’
white adipose tissue (WAT) continues to play an essential role in the devel-

opment of humans. WAT efficiently stores sufficient energy to free us from con-
1 .
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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




