%

Ezintsha

INVESTIGATE INNOVATE ADVANCE

Improving HIV treatment
in Africa

Francois Venter

Wits Ezintsha, University of the Witwatersrand, Johannesburg, South
Africa

Thanks to: The Ezintsha team, HE?RO, Sydney Rosen, Anna Grismrud, Phumla Sinxabi, Andrew Hill, Gary Maartens, Mohammed Ali,
Mark Siedner, Elvin Geng, Aaloke Mody, Jeff Wing, Vince Marconi, Yogan Pillay, Liesel Page-Shipp, Thato Chidarikire



Disclosures: Francois Venter

* Research Support: USAID; Unitaid; South African
Medical Research Council; Bill and Melinda Gates
Foundation; study drug donations from ViiV
Healthcare, Merck and Gilead Sciences; study support
Merck,ViiV, J&J

» Speaker’s Bureau/Board Member/Advisory Panel:
Gilead, ViiV, Mylan, Merck, Adcock-Ingram, Aspen, >
(¢

Abbott, Roche, J&J, Sanofi and Virology Education.
Southern African HIV Clinicians Society

Ezin;§ha

T ’
INVIESTIGATE INA FE ADVANCE



& S 4 LA — <+ Astomatx c2o0m oo MAl»

pipeline

New drugs in development

Shout out... -k
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HIV treatment is VERY effective, if given early
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Life expectancy after 2015 of adults with HIV on long-term  “y ®
antiretroviral therapy in Europe and North America:
a collaborative analysis of cohort studies
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“...life expectancy was only a few years lower than that
in the general population .... However, for people with
ow CD4 counts at the start of follow-up, life-
oectancy estimates were substantially lower....”
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Big changes of last 5 years:

* Dolutegravir replaced efavirenz
* Better side effects
* Better persistence
 Remarkable resistance profile
e Cheaper?

ONE DRUG
To RuLe THEM Al




WHO 2019 guidelines: Dolutegravir

Adults and adolescents Two NRTIs + DTG Two NRTIs + (ATV/r or LPV/r)
(incl. women of childbearing
potential and

pregnant women)

Two NRTIs + DTG

DRV/r + DTG + 1-2 NRTIs
(if possible, gconsider
optimisati sing
genotyping)

Two NRTIs + DT Two NRTIs + (ATWr or LPV/r)

Children (0-10 years)

Two NRTIs + LPV Two NRTIs + DT

Paro-NRHs+NNRTH Two NRTIs + DT

* Guidelines include recommendations on the selection of ARV drugs in respd@nse to high
levels of DR?
- Recommend countries consider changing their first-line ART regimens away
from NNRTIs if levels of NNRTI DR reach 10%

1. http://www.who.int/hiv/pub/arv/arv-2016/en/World Health Organization. HIV treatment interim guidance. Accessed August 2018



How has it panned out?

* Dolutegravir replaced efavirenz

* Better side effects

* Neural tube defect signal resolved

* Diabetes - speculative

* Weight gain — see next bit, but not dolutegravir
* Better persistence

* Definitely the case —PEPFAR, other cohorts
* Remarkable resistance profile

* Still awaiting any meaningful resistance — years and tens
of millions of patients in

* Cheaper To RuLe THEM Al

* Price of annual treatment dropped from $110 to
S75/year

* Dolutegravir has been a massive public health
success!

* Except in the private sector
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WHO 2021
guidelines:
Can we

Population Failing first-line regimen Preferred second-line Alternative second-line

regimen regimens
Adults and TDF® + 3TC (or FTC) + DTG® | AXT+ 3TC + ATVIr (or LPV/r) | AZT + 3TC + DRVIr®

adolescent®[ ypr ., 31¢ (or FTC) + EFV_}AZT 431C + DTG AZT + 3TC + ATVIr (or LPVIr
W or DRV/)°

AZT + 3TC +EFV (or NVP) TDF* + 3TC (or FTC) + DTGe TDF® + 3TC (or FTC) + ATV/r
(or LPV/r or DRVIr )¢

tinker?

Consolidated guidelines on HIV prevention, testing, treatment, service delivery and monitoring: recommendations for a public health approach. Geneva: World Health
Organization; 2021. Licence: CC BY-NC-SA 3.01GO




Going to take a LOT to
displace “TLD” — works

great! But option 1....
TAF

TenoX(ir
disopfoxil

fumarate

= 3TC =k Dolutegravir

Tenofovir
alafenamide




TDF VS TAF? * Favours TDF e Favours TAF

* More pregnancy data * Lessimpact on

* Less weight gain kidneys, bone

* Less impact on lipids * May be cheaper

* More safety data, more * Less packaging,
data from Africa smaller tablet, less

pharmaceutical




Going to take a LOT to displace
“TLD” —works great! But option
2.... Dump TDF altogether

TenofQyir
X

disop

fumarate

H‘ 3TC +|+Do|utegravir




3TC =i Dolutegravir

D u a ‘ * Clear data it works — even for initiation (dolutegravir is THAT powerful)
* Obvious cost benefits, but..

e Concerns:

t h e ra py -  Will it be durable in Africa?

* Lose ‘free’ hepatitis B cover (note this will be an issue more and

‘heresy’ e
y * And is the HIV programme now ‘hostage’ to hepatitis B? like it was to TB?



Going to take a
LOT to displace
“TLD” — works
great! Option
3.... Replace
dolutegravir

Tenofovir 3TC * Dolut'égl’aVir

disoproxil
fumarate

* Why would you want to?

* Candidates:
* Bictegravir — carbon-copy with less pregnancy data

* Doravirine — excellent non-nucleoside reverse
transcriptase inhibitor, limited pregnancy data, any
benefits over dolutegravir? Cant use in TB



Enough with the

tl n ke rl ng ! HIV pipeline 2021: targets in the HIV lifecycle Stages I the HIV Wecycle

HIV attaches to a CD4 cell,
HIV enters a CD4 cell and

HIV ( the capsid is released into
- antibodies (mAb) the cell

Capsid-—* gﬁ Iy UB-421 (co4 cepior) 3 The capsid enters the cell

i - nucieus where HIV protein:
~ VRCO1/LS ana VRCO7/LS
st 3BNC117/LS w10-1074/1L8 e

* The great leap forward is — com8 s PGDM1400, 10E8.4/iMab ! o Boutls MRV,

makes double strand HIV

NRTIs/NRTTIs 2 . PGT12 - 5 Integrase enables HIV DN/
H ' (nukes) NBL “ -uehpovlmabg to join the cell DNA,
O n g a c I n gs [ ] islatravir (EFdA s“"”zw £ New viral material is made
Ietgteavir (EFIA) (& leronlimab PRO-140 ccrsy . 7 Protease cuts and

reassembles new HIV

8 Each cell produces
hundreds of new virions.
* Updated in 2021,

C. Rexter. A Owen, M, Skcords of of Irermuimol Juarned of Astbesondisd Agmis 557 (A1) 106220
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Table 1 » HIV DNA Integration =
Longracting deugs in developeent for human immunodeficiency viross (MIV) prevention (%) aod treatiment (X0 by esfusion,

injection or implant Call
Antiretriviral classiagent Formulaten Development sage nuciEus

Nucleaside reverse transcriptase anhibitors (NRTI)

Ilatravie [ MK-8591) Impant)Oral Phise 72 (Px)
W Impkant Mhase 1/2 (Px) E NN vlul 6
G-an Implant Prechmcal
Non-nudleoside teverse transcriptase imhibiitors (NNNTH)
{ Ld

Capsid inhibitors

lenacapavir
GSK (pre*chnfcal)

o Maturation
@ 3 :‘;mw inhibitors

Rilphvarine Injectable Phase JNDA
Elsalfavirine Injectable Prechiaxal
Procease inhabstars (M)

Atazanmir Injectable PPrechacat
Ritonavie Injectable Preciaca
Integrase strandd transfer inhibubars [INSTT) p
Cabotegravis Injectable Phate 3/NDW, phave 213 (Px; - GSK 254 (Oral)
Dolysegravir Impdant Prechimcal (Px) \/ )
Rakegravir Injectabie Prechoc sl GSK 937 (LA
Entzy snhibitoes
Malizumaty Intravenous FOA-approved (Tx)
Leconlisab (PRO 140 Intravenous and Injectable  Phase )
Albuvirtide Intravenous and ingectable  Approved in Clang
boAbs (eg VROOL, VRCDT) Intravenous Phase /213 - New HIV
Comtinectn Intravenous Mase )
Capaad imhibators
Lenacapavir (GS-6207) Injectable Phate 2

NDA. New Dreg Applicanion; FDA, 1S Food and Deug Admssescration; beAbe, hroadiy-seurraliing antibodies
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* ‘Long acting’ — loose term for anything lasting a week or more

Some concepts

e Can be oral, injectable (intramuscular or subcutaneous), or
implantable

1

.
Epidermis . .

Dermis

Muscle




What are we talking practically?

* Only 3 formulations registered by FDA
* Cabotegravir for prevention — one intramuscular injection 2

month |y by skilled health care worker
e Cabotegravir with rilpivirine for treatment — 2 separate (painful, different

sites, cold chain, by trained health workers, expensive) intramuscularl nJECtionS

* Lenacapavir subcutaneous 6-monthly for treatment — but WITH ia
daily tablets in highly experienced patients | L~

 Studies with lenacapavir — but battling to find a partner drug!
* Islatravir weekly tablet for treatment (monthly dropped) paired /

with daily tablet, including lenacapavir
¢ Many, many other Compounds — none near completion, so at least 2-3 years before

registration



So why all this excitement?

¢ PeOple with HIV love this! Despite pain. And includes men.

* Imagine giving a patient 28 tablets for 6 months? Or 6 tablets! Or one
injection! Or an implant for a year!

* Showing success in drug-using populations
* Operational questions — will they ‘love’ coming more often?



Big thorns

e Usual intellectual property issues — cabotegravir and ViiV,
lenacapavir and Gilead, rilpivirine and J&J

* Cost issues being sorted out — modelling, MPP, advocacy,
generics, tenders, PEPFAR

 Women still deprioritised in research (luckily, PrEP

studies giving us pregnancy data) — so some drugs will lack
safety data

* Long tails — integrase resistance and cabotegravir —
studies addressing this




Immediate HUGE thorn for long-actings

* Deeply flawed access plans left in the hands of originators
e Cabotegravir access — trickle in 2027, ?if generic access even happening
e ?access plan from Gilead re LEN
* No combinations for treatment
* Taken together — no access till deep 2030s for Africa

* Resistance Conference 2023: Breakthrough resistance on:
e TLD —small numbers, but it is there — how do we deal with it?
* Rilpivirine/cabotegravir —including in ‘perfect cases’



But the biggest challenges are systemic

* Health system that does not like complexity
 What if injections are complex?
* Tolerance for more than one regimen is low

 BUT important — we have time! We can test with cabotegravir PrEP
 We must learn, and we must learn fast

* And advocacy needs to happen! Otherwise, we can wait for a decade
or more



Getting old (and large) with HIV

“...life expectancy was only a few years lower than that in the general population
.... However, for people with low CD4 counts at the start of follow-up, life-
expectancy estimates were substantially lower....”

* People with HIV fall out of and re-enter the
(unfriendly) system

* They get chronic diseases — like we all do
* They gain weight — like we all do (except more)




ADVANCE: Study design

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

no baseline genotyping

1053 Participants

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, 96, 144, 192

100 -
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ADVANCE: Study design

1053 Participants

TAF/FTC+DTG
N=351

TDF/FTC+DTG
N=351

Open-label, 96-week study in Johannesburg, South Africa TDE/FTC/ERV
Study visits at Baseline, Week 4, 12, 24, 36, 48, 60, 72, 84, 96, 144, 19 N=351

Mean weight change (kg)

114

-~ TAF/FTC+DTG = TDF/FTC+DTG

549 531 514 488 474 459 441

44— 96weeks —p
-~ TDF/FTC/IEFV

+10 kg

J
J

rxx

‘s

+5kg =

Wilcoxon rank-sum
comparison at Week 96:

T L L L) |l 1 T

0 4 12 24 36 48 60

T T T * p<0.05, ** p<0.01, *** p<0.001

One patient on ADVANCE, BMI>60: “I
have done everything you told me,
please help me”.




Weight gain and obesity

* Traditional medical advice: “move more and eat
less” —which do not work for weight loss by
themselves

* New medications (and old medications) — 15-20% weight
loss routinely after 14-15 months

* But need to address food industry

* Civil society alliances forcing government to
action

GINAL ARTICLE @ Opemaceens @ @ ©
Estimated minimum prices and lowest available national prices
for antiobesity medications: Improving affordability and access
to treatment
acob Lov @ junzheng Wang Francoms Venter, Andrew Hill

hitpa//doi.org/10.1002/0by. 23725

Demand warning labels on all
unhealthy food

@‘ HEALA £

BETTER
LABELS.

BETTER
CHOICES.




B Following

Paul Sax
@PaulSaxMD Follows you

Harvard/Brigham Infectious Diseases doctor, writer, @CIDJournal editor, educator.
Prefer baseball to football, pizza to sushi, dogs to cats, Beatles to Stones.

© Boston, MA (2 blogs.jwatch.org/hiv-id-observa... Joined April 2009

Paul Sax Aug 2023: “Major advances... have drifted away
from an infectious diseases doctor’s typical areas of focus”



Hot off the press...

 REPRIEVE — statins for primary

prevention in low-medium

e ?applies to us — but the way the

field is going

Grinspoon, NEJM, 2023

B First MACE
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Cumulative
Incidence
of Event (%)

Placebo 0.00
Pitavastatin 0.00

Placebo
Pitavastatin

T T T T

36 48 60 72

1 1 1

48 60 72

Months

2,74 3.36 436
1.89 2.4] 2.73




Getting old (and large) with HIV

e Social determinants, issues like mental health, become
more and more important

* FINALLY: successful integrated models are not found at
scale — long actings may kick start this




‘(.

Ezintsha

Finally

* New drugs are exciting but are not going to
fix systems

* Need strong advocacy for long actings

* Long-acting formulations will stress
inflexible primary care

 Need a plan for weight gain

* Need creativity and activism for integration,
better systems




