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Overall: Obesity = HIV circa 1996




The HIV story T

» “Treating diabetes is hard. Treating HIV is easy.” — endocrinologist,
August 2023

« HIV 2023: Test once, start treatment same day with one tablet

* HIV 2003:

« 2-3 formal blood tests to confirm HIV, results take up to a week to get back
« ‘Stage’ with a CD4, results can take weeks
« Drug one (d4T) one tablet in morning, one at night, dose adjusted for weight
* Drug 2 (3TC), one in morning, one at night
* Drug 3, depends on if you are a woman of ‘child-bearing potential
(nevirapine) vs ‘other’ (efavirenz) |
« Drug 4 (cotrimoxazole) titrated away once stage improved >1 year ‘
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A strategic plan has been developed to tackle the nation's HIV crisis — at last.
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2008 — Zuma took power
2024 — about 6 million South Africans
with HIV alive on world-class therapy
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SA life expectancy
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HIV treatment pre-2008 in LMICs was ugly

 Drugs toxic, fragile and twice daily




AIDS RESEARCH AND HUMAN RETROVIRUSES
Volume 25, Number 8, 2009

@ Mary Ann Liebert, Inc.

DOI: 10.1089/aid.2008.0308

A Longitudinal Study of the Changes in Body Fat
and Metabolic Parameters in a South African Populatic T‘ $ ut‘#%‘“"
of HIV-Positive Patients Receiving an Antiretroviral -
Therapeutic Regimen Containing Stavudine

Jaya A. George! Willem D.F. Venter? Hendrick E. Van Deventer] and Nigel J. Crowther'

Condition a side-effect of
ARVs — medical experts

Price tag of HIV response to more than double by

Symptomatic hyperlactataemia in adults on antiretroviral 2033

therapy: A single-centre experience

With 3.1 million people on antiretrovirals (ARV), South Africa has the world's largest ARV
programme, but sustaining it - and the HIV response - will more than double in the next two
decades, according to new research.

June Fabian, Willem D F Venter, Louisa Mkhabela, Jonathan B Levin, Lee Baker, Saraladevi Naicker

Objective. There are limited data on symptomatic risk factor was being female (risk ratio (RR) 3.27). Significant
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Then came ADVANCE _ s apri 2016

* Three different WHO regimens - cost and toxicity differences

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

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

TDF/FTC+DTG South Africa: Everyone on this in
N=351 public and 20% private 2022

1053 Participants

South Africa: Everyone on this in
public and private 2019

4—— 96weeks —m >

ONE TABLET Open-label, 96-week study in Johannesburg, South Africa ‘
To Rute THEM A Study visits at Baseline, Week 4, 12, 24, 36, 48, 60, 72, 84, and 96 ‘
Funders: Unitaid, USAID, SA MRC, ViiV, drugs Gilead, ViiV




zenotyping

1053 Participants

ADVANCE: Study design

TAF/FTC+DTG
N=351

TDF/FTC+DTG
N=351

4— 96 weeks —>

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

EACS European
AIDS Clinical Society

& |

Dr Simiso Sokhela (co-Pl on ADVANCE): “Our patients are gaining weight!”

-eria: treatment-naive, HIV-1 RNA level > 500 copies/mL, no TB or pregnancy,

The NEW ENGLAN
D
JOURNAL of MEDICINE
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Dolutegrayir plus Two Different Prodrugs of

Tenofovir to Treat HIv

Dolutegravir with emtricitabine and tenofovir alafenamide or tenofovir
disoproxil fumarate versus efavirenz, emtricitabine, and tenofovir
disoproxil fumarate for initial treatment of HIV-1 infecti

week 96 results from a randomised, phase 3, non-i

2, MISChIL « 1

Clinical Infectious Diseases

BRIEF REPORT

Weight and Metabolic Changes After
Switching From Tenofovir
Alafenamide/Emtricitabine (FTC)
+Dolutegravir (DTG), Tenofovir
Disoproxil Fumarate (TDF)/FTC +
DTG, and TDF/FTC/Efavirenz

to TDF/Lamivudine/DTG
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Franceis Vemter
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me studies have observed the mitigating effect
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* Immediate reaction: New drugs caused weight gain

ADVANCE: Weight change from baseline over time
Famale Mala
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RDVANCE: Weight change from baseine overtme Weight gain on dolutegravir: Association is not the

"] = e same as causation
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CYP2B6 Genotype and Weight Gain Differences Between
Dolutegravir and Efavirenz
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But why did you not notice?

OR' GlNAL RESEARCH Journal of Virus Fradication 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
2Department of Translational Medicine, Liverpool University, Pharmacology, Liverpool, UK

e rare A

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

Global

15%

14% 45%

17%

H Black women M Black men
O White women O White men
@ Other Women @ Other Men

16%

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.




EDITORIAL

What we have learned from antiretroviral treatment
optimization efforts over the last 5 years?

W.D. Francois Venter?, Celicia Serenata*, Marco Vitoria®,
Luckyboy Mkhondwane®, Kenly Sikwese®, Toby Pepperrell®,
Polly Clayden’, Ambar Qavié, Meg Doherty®,
Martina Penazzato® and Andrew Hill"

Progression in the development of antiretroviral therapy has been remarkable, with new
agents continuing to appear as options for modern regimens, including in low-and-
middle income countries where the HIV epidemic is concentrated. Here, we reflect on
progress made in guiding regimen changes to public health programmes, and the

challenges facing selection of newer agents.

Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.

AIDS 2021, 35 (Suppl 2):5113-5115

y de ptimisati i irals, toxicity, potency, dosing

Triple-Drug Therapy

- ‘J AZT/3TC
AZT monotherapy

HIV-1 discovered

1983

1987 1995 1996

3TC=lamivudine; AZT=zidovudine

Long-acting era

Integrase
single tablets

ica hiv medicine association

Clinical Infectious Diseases ‘E’ IIDSA N

The Integrase Era e

Barriers to Uptake of Long-Acting Antiretroviral
Products for Treatment and Prevention of HIV
in Low- and Middle-Income Countries (LMICs)

Cissy Kityo,' Claudia P. Cortes,’ Nittaya Phanuphak,” Beatriz Grinsztejn,’ and Francais Venter®

*Joint Clinical Research Centre, Kampala, Uganda; *Faculty of Medicine, Universidad de Chile, Santiago, Chile; “Institute of HIV Research and Innovation in Bangkok, Bany
Nacional de Infectologia Evandra Chagas-Fiocruz, Rio de Janeiro, Braail and *Ezintsha, Wits Reproductive Health and HIV Institute, Faculy of Health Sciences, Universit
Johannesburg, South Africa

ART regimen type by year of initiation
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Similarly, for obesity: The drugs are
revolutionising everything




Health Consequences of Obesity




Weight Loss Required for Therapeutic

Benefit

o 1

Diabetes (Prevention)

A1C Reduction

Hypertension

Dyslipidemia

NAFLD

5

6 7 8 9 10 11 12 13 14 15
3% to 10%

3% to > 15%
5% to > 15%

3% to > 15%

Sleep Apnea

Osteoarthritis

GERD (Men)

GERD (Women)

PCOS

Cefalu. Diabetes Care. 2015;38:1567.

5% to 10%

5% to 15% (> 10% optimal)



Lifestyle changes are bleak for weight loss

=10% W=5%

Look AHEAD

High-Intensity

Lifestyle DPP
Intervention

Teixeira, et al.

Orlistat

Pharmacotherapy

Intervention Liraglutide

Phentermine—topiramate

MNaltrexone—bupropion

| | | | | | | | | |
0 10 20 30 40 50 60 70 30 90 100

Percentage of Participants

Longo, NEJM, 2017

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




People make a LOT of money from making you feel
hOrrlble abOUt your bOdy —implicated in everything from depression to anorexia

 And we've made many people rich, and health workers have
colluded

- THREE SIMPLE STEPS Tk g“?"l"‘]

HELPED ME TRANSITION F
FAT TO SLIM FOR LIFE

THE * s

Challenging
Beliefs

MEMOIRS OF A CAREER




Semaglutide

Setmelanotide

Tirzepatide

OzZEMPIC

(semaglutide) injection
_ Oral Semaglutide

mr Single Patient Use Only

2 mg/3 mL (0.68 mg/mL) Prefilled pen ) -
Pen delivers doses in 0.25 mg
or 0.5 mg increments only = -
For subcutaneous Usé only D an | 1
-— uglipron
each '

Use OZEMPIC once weekly

OZEMPIC pen. 6 NovoFine*
d Medicati Gul

Contains: 1
Dispense the enclose

Cagrisema

®

¢



Increasing health risks Obesity Treatment Pyramid
Increasing adiposity

BMI > 40
BMI > 35 with >

comorbidity

20-40% weight loss

.«tg"‘t'
Prescriptive Nutritional Intervention
a W, R =
Lifestyle Modiflcatinn

% 0 % 2-5% weigh
, -~ ‘1 eight loss

comorbidity

= 10-20% weight loss

:

- BMI > 30 Pharmacotherapy .

E BMI > 27 with 10-25% WEIght loss
=

o

=

5-10% weight loss

"hn ‘ ‘ h,,f;! :

o B by

mdrnfnmhg_ﬁfu tmummufuh!m'rmiuhpmwithmm Presented at the aooth Annual hhrmg of
The Endocrine Society, Chicago, llinois; March 18, 2008, Abstract OR1z-5.

2. Lancet. 2011 Oct 22; 378(9801): 1485-1402. £ Obesity (Silver Spring). 2015 Jan;27{1):75-86
AJAMA Surg, 2016 Nov 1;151(11):1046-1055.

4. Obesity [Silver Spring). 2011 Jan; 19(1): 110-120,




DiR

m,fp":;,",, )synaptic cleft

Semaglutide NeonuI re-uptake of
Dopamine, Norepinephrine

YJ, Lee SY. Curr Obes Rep. 2021 Mar;10(1):14-30 W




Tinology, and
istitute of Dia-
Iney Diseases,
ith, Bethesda
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New agents

| REVIEW ARTICLE

Julie R. Ingelinger, M.D., Editor

Reassessing Human Adipose Tissue

n Cypess . Ph.D

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-
- A

SIS, S [P . [P [P RS TR [N [ S

Table 2 | Weight loss drugs in clinical development
Agent ‘Company
GLP1/glucagon dual agonists

Cotadutide (MEDID352) AstraZeneca

BI 456906 Boehringer Ingelheim
2 [SCLPIGCE)

OxXm Eli Lilly

GIP/GLP1 dual agonists

Tirzepatide EliLilly

GIP/GLP pepide| EliLilly

GIP/GLP pepice I i Lilly

NNGT09 Nowo Nordisk.
GIP/GLP1 /glucagon tri-agonists

HM15211 (**Triple Agonist) Hanmi Pharmaceutical
GGG tri-agonist EliLilly

NNz Novo Nordisk

GIPR agonists

GIPR agonist long acting i Lilly

ZP 6590 Zealand Pharma
GLP1R agonists

2 (**Exd4 Analog)

Rybelsus Novo Nordisk
Danuglipron (PF-06852961)  Plizer

GLPR-NPA EliLilly

PF-07081532 Plizer

Glucagon analogue

HM15136 (*Glucagon Analog)  Hanmi Pharmaceutical
Leptin sensitizers

Withaferin A Academic,
non-commercial

Celastrol Academic,
non-commercial

Leptin/amylin Amylin Pharmaceuticals

Y2R aganists

PYY anslogue EliLilly

Na748 (NNo747) Novo Nordisk

NNCD165-1875 + semaglutide Nowo Nordisk.
Amylin/calcitonin dual aganists
KBP-089

KBP-042 Nordic Biasciences
Davalintide Amylin Pharmaceuticals
Amylin analogues

Cagrilintide Novo Nordisk

P839% Zealand Pharma

Development
stage

Phasell

Phasell
Phasell
Phase|

Phase Il
Phase |
Phase |
Discontinued

Phasell
Phase |

Discontinued

Phase |

Preclinical

Phase ll

Phase ll
Phase ll

Phase|
Phase|

Phase|

Phase|
Preclinical
Discontinued
Phase |
Phase |
Phasell
Phase|
Discontinued
Discontinued

Phasell

Preclinical

Indication

T2D, NASH

Obesity, T2D
NASH
D

Obesity. 120
D
D
Obesity, 12D

NASH
T

Obesity, T2D

D
Obesity

T

Obesity
Obesity. T2D

D
T

Obesity

Obesity. 120
Obesity. T20
Obesity T2
D
Obesity T2D
Obesity T20
2D
D
Obesity T20

Obesity, T2D

Obesity

ClinicalTrials.gov
IDjref.

NCT04019561
NCT03235050
NCT04153920
NCT03486302
See Related links

NCT04657003

See Related links
See Related links
See Related links

NCT04505436
See Related links
See Related links

See Related links
See Related links

NCT03353350
NCT03406208
NCT03019920
NCTo4707313
NCT03085203
See Related links
NCT04305587

See Related links

See Related links

See Related links
NCT03574584
NCT04069939

NCT03007202
NCT03230786
See Related links

NCT04340078
NCT04982575
See Related links

« ?how long do we take the
drugs?

Side effects of new agents?

Will people take injections?
Titrations are complex

Cost $$$%




Increasing health risks ] Obesity Treatment Pyrg{nid

Increasing adiposity

Treatment Intensity

The Endocrine Society, Chicago, Ilinois; March 28, 2018, Abstract OR1z-5.
2. Lancet. 2011 Oct 22; 378(g801): 1485-1403.

AJAMASurg, 2016 Nov 1;151(11):1046-1055.
4. Obesity [Silver S5pring). 2011 Jan; 1g(1): 110-120,

£, Obesity (Silver Spring). 2019 Jan;27{1):75-86

20-40% weight loss

BMI > 40
BMI > 35 with >

comorbidity
10-20% weight loss
BMI > 30 Pharmacotherapy _ .
BMI > 27 with A .‘ ; 1028 % weight loss  20-30%
comorbidity J 3

Prescriptive Nutritional Intervention

S o B
Lifestyle Modification

5-10% weight loss

2-5% weight loss

®
¢
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Estimated minimum prices and lowest available national prices
for antiobesity medications: Improving affordability and access
to treatment

JRIGINAL ARTICLE

Jacob Levi B4 Junzheng Wang, Francois Venter, Andr

First published: 23 February 2023 | https://doi.org/

YA Research Journal

THE
o OBESITY
SOCIETY

IMPROVING AFFORDABILITY AND ACCESS TO TREATMENT

Obesity [oF

o _WILEYl 2

TABLE 1 Comparison of antiobesity medications showing treatment effect from RCTs, highest and lowest available national prices, and

estimated minimum price per course

Drug (route) [course duration]

Oral treatments
Orlistat (FO) [120 mg TDS for 30 days]

Maltrexone-bupropion (PO) [8 mg/?0 mg
QDS for 30 days]

Topiramate-phentermine (PO)
[92/15 mg/d for 30 days]

Semaglutide (PO) [14 mg/d for 30 days]

Subcutaneous treatments

Semaglutide (S/C) [2.4 mg/wk, price
calculated for 10.25 mg per 30 days]

Liraglutide (S/C) [3 mg OD for 30 days]

Tirzepatide (S/C) [15 mg once weelkly,
price calculated for 12.67 mg per
30 days]

Average weight loss on treatment vs.
placebo, % (kg) [study duration]

Treatment —8.8% (—8.7 kg) vs. placebo
—5.7% (—5.8 kg) [after 52 weeks] [20]

Treatment —6.4% (—&.2 kg) vs. placebo
—1.9% (—1.3 kg) [after 5& weeks] [21]

Treatment —9.8% (—10.2 kg) vs. placebo
—1.2% (—1.4 kg) [after 56 weeks] [22]

Treatment —5.3% (—5.0 kg) vs. placebo
—1.3% (—1.2 kg) [after 20 mg OD for
26 weeks, in patients with T2DM] [23]

Treatment —14.9% (—15.3 kg) vs. placebo
—2.4% (—2.6 kg) [after 68 weeks]
[10, 24],

Treatment —8.0% (—8.4 kg) vs. placebo

—2.8% (—2.8 kg) [after 3 mg OD for
56 weeks] [25]

Treatment —20.9% (—21.4 kg) vs. placebo
—3.1% (—3.2 kg) [after 72 weeks] [11]

Highest
national price

$100 (US VETS)

$326 (US PHARM)

$199 (US PHARM)

$578 (US VETS)

$804 (US PHARM)

$1418 (US PHARM)

$1100.70 (US PHARM)

Lowest
national price

Estimated
minimum price

$1 (Vietnam) $7

$56 (South Africa) 54

$1.3 (Kenya) $1.4-%5
$645 (India) MNA
$95 (Turkey) $40

$252 (Norway) $50

$715.56 (USVETS) NA
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Ozempic users say weight loss ‘wonder
drug’ curbs cravings for booze,
cigarettes,gambling

By Marc Lallanilla
Published Aug. 28, 2023 | Updated Aug. 29, 2023, 1:26 p.m. ET

Alcohol intake

Binge eating and impulse snacking

Cigarette smoking, use of other tobacco products
Use of vaping products

Impulse and “shopaholic” buying

Nail biting

Opioid use

Gambling




HIV and Obesity: New epidemics
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The bigger, the worse
World, overweight and obesity forecasts

Share of population Economic cost

% % of GDP
3.0
2.8
2.6
2.4
2.2

Overweight 50
A
I 1 1 |
2020 25 30 35 2020 25 30 35
Source: World Obesity Federation *Estimate

The Economist




South African epidemic

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

B 'Women NMen

28
29 24
18
12 10
. N B E
— —_— |

Lowest Second Middle Fourth Highest
Poaorest *» Weaalthiest

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




HIV and Obesity: Big impact on SA health

* Type Il diabetes # 1 killer of women; TB #1 killer of men

‘s ) Taylor &Francis
Global Health @ L

Action \7’ Global Health Action
9

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/zgha20

Estimating the healthcare cost of overweight and
obesity in South Africa

Micheal Kofi Boachie, Evelyn Thsehla, Mustapha Immurana, Ciaran Kohli-
Lynch & Karen ] Hofman

.... equivalent to 0.67% of GDP. Annual per person cost of overweight and obesity is ZAR2,769.




HIV and Obesity: Science
understanding Is evolving




What is a “healthy diet”?

- move away from processed foods with additives
- all diets associated with weight loss, all temporary
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Our pets are also getting larger...

 “Even animals that aren’t
eating too much or exercising
mm oI too little are get“ng fat.”

* “The worldwide prevalence of
pet obesity lies between 22%
and 44%, and rates seem to be
rising.”

VetRecord
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HIV and Obesity: Prevention Is
(very) complicated




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
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HIV : Genes, environment

« HIV and targets: Professor
Jennifer Cohen, Global and
Intercultural Studies at Miami

University: “Its capitalism, stupid”.

The same lesson over and over: drugs alone

Addressing social determinants of health (SDH) has far greater potential to improve the
real-world effectiveness of HIV treatment than expensive, incremental changes in
antiretroviral therapy. The ADVANCE study demonstrates that SDH is more impactful

VIEWPOINT

will not get us to 90-90-90

Jennifer Cohen®”, Toby Pepperrell and
Willem Daniel Francois Venter”

than
pati

encq
preg
ness|
patiq
preq
rese:
per-

DS Society 2019, 22225358 I ! S
ML or THE
INTERATIGNAL AIGS SOCIETY

SHORT REPORT

Who is seeking antiretroviral treatment for HIV now?
Characteristics of patients presenting in Kenya and South Africa
in 2017-2018

Alana T Brennan#3*, Mhairi Maskew™*
Matthew P F
Correspon
*These autt

Bruce A Larson®* (), Isaac Tsikhutsu®*, Margaret Bii*®, Lungisile Vezi®,

118, USA. Tel: +1 617 414 1267.

er®, Peter Ehrenkranz’ (& and Sydney Rosen™*



Obesity: Genes, environment

« Growing consensus that
obesity due to food
» Professor Jeff Wing, constituent change
endocrinologist: “Choose your
parents carefully” °




Obesity

* Not a single country has reversed it's epidemic




HIV and Obesity: Denialism In
government and society IS a major iIssue




“Those of us who live affluent
lives, well-attended by
medical care and treatment,
should not ask how Germans
or white South Africans could
tolerate living in proximity to
moral evil. We do so

NEVIRAPINE. e R : .
.. HERE’S MY & . N>, ourselves today, in proximity

Sf\ PRESCRIPTIO 7 2] X1 o PV _ _ _
TERRR SR (P =W TN to the impending iliness and

death of many millions of
people with AIDS.”
Edwin Cameron




Similar for obesity.
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So how are HIV and obesity similar?

« Common, complex, hugely important health issues

* Both are preventable but need government intervention
 Both highly dependent on external social factors
 Black women highly vulnerable

« Stigma and blame

* New drugs transformative

 Delivery systems will be the Achilles heel - as they already are
In rich countries

%
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