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Global data

84.2 million people have become infected since the pandemic

End of 2021: Total of 38.4 million PLHIV
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End of 2021: 28.7 million PLHIV had ART access
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The number of new Infected cases in Thailand
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Targets of ZERO

HlV-related death

HIV Prevention
Transmission >

Is the key!

HIV-related stigma



Pharmacological preventive
strategies



Pharmacological preventive strategies

Antiretroviral drugs Biologics Vaccine
* Pre-exposure « Broadly « Ongoing
prophylaxis neutralizing research
(PrEP) antibodies
« Post-exposure (bNADbS)
rophylaxis
e « Ongoing
(PEP)
research
« Treatment as
Prevention
(TasP)




Pre-exposure prophylaxis (PreP)

Overview of PrEP efficacy in available studies

Partners PrEP—daily oral TDF/FTC
Serodiscordant (stoordantcouples—hyenya. Uganda) ' ‘ 75% (55-87)

couples Partners PrEP—daily oral tenofovir
(_stoordantCOuples—Kgnya. Uganda) ‘ . 67% (44-81)

IPrEx—daily oral TDF/FTC . . 0
(MSM—North and South America, Thailand, South Africa) ' ' 44% (1 5'63)

o PROl..'D—dar( gap_xzrhp) . . 86% (58-96) (90% C

IPERGAY—intermittent TDF/FTC ' ! 0
(MSM—France, Canada) 86% (40‘98)

Heterosexual TDF2—daily TOF/FTC
men and women (Heterosexual men and women—Botswana) . : 62% (22-84)

CAPRISA 004—"BAT-24" dosing vaginal TDF gel ) )
8 l.Wo.lngn—gSon:h Afnga) ; 39% (6-60)

FACTS 001—"BAT 24" dosing vaginal TDF gel y
~ (Wo;ngn—gfl’ou:h Kfnga) . 4 0% (-1 to 2)

MTN 003/VOICE—daily vaginal dosing tenofovir gel : . , 0
;:gtn?g:fexual (Women—Sou Afrgxca. Uganda, Zlmbabwgre) 15% (-21 to 40)

FEM-PrEP—daily oral TDF/FTC : . 0
(Women—Kenya, South Africa, Tanzania) ' ' 6% (-52 to 41 )

MTN 003/VVOICE—daily oral TOF/FTC . . . oL (-
(Women—South Africa, Uganda, Zimbabwe) -4% ( 49to 27)

MTN 003/ VOICE—daily oral tenofovir . )
(Women—South Africa, Uganda, Zimbabwe) ‘ -49% (-129 to 3)

People who Bangkok TDF studm:«:ly oral TDF . . 49% (1 0-72)

inject drugs js—Thailand)

-130 60 40 -20 0 20 40 60 80 100




PreP efficacy correlates with compliance
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Who needs PrEP?
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Pre-exposure prophylaxis (PrEP)

Important considerations:

Time to effectiveness

 Correct dosing and interval

« Adherence

 Monitoring adverse reactions
* Monitoring for HIV infection and STlIs
« Concurrent condom use and risk reduction

 Appropriate discontinuation and re-initiation



Currently available and recommended
PrEP regimens

TDF/FTC
« Daily dosing regimen
 On-demand regimen

TAF/FTC
« Daily dosing regimen

Injectable regimen

Long acting cabotegravir
(LA-CAB)




ANRS Ipergay: On-Demand Oral PrEP in High-Risk MSM

» Randomized double-blind trial of event-driven oral TDF/FTC (n = 199)
vs. placebo (n =201) (both with prevention services) in France

o« 2tablets taken 2-24 hours before sex
« 1 tablet 24 hour after sex
« 1 tablet 48 hour after first event-driven dose

Molina JM, et al. N Engl J Med 2015; 373: 2237-46.



ANRS Ipergay: On-Demand Oral PrEP in High-Risk MSM

0.20- Kaplan-Meier Estimate of Time to

* Primary endpoint: HIV seroconversion 2 016- HIV Infection
* 86% reduction in risk seen in PreP S5 012- 14 infections; Placebo
0 . o) 0 — =20 incidence 6.6/100 PY
arm (95% ClI: 40% to 99%, P = .002) 5 00s- 5 000
— Number needed to treat for 1 year S 0.04- 2 infections; TDF/FTC
. . o ) incid 0.94/100 PY
to prevent 1 infection: 18 o ncidence 0.94:100 PY[™
— I I I 0 2 4 6 8 10121416 1820222426
Median of 15 pills taken per mo in e at R 14
each arm Placebo 201 141 74 55 41
TDF/FTC 199 140 82 58 43

Molina JM, et al. N Engl J Med 2015; 373: 2237-46.



ANRS Prevenir: Daily vs On-Demand PrEP with TDF/FTC

= Multicenter, open-label, prospective cohort study mainly in MSM (98.6%)
from Paris

Beginning of Current End of
Study Analysis Study
May 3;2017 YEW :; 2019 May 3;, 2020

HIV-negative adults at high risk of
HIV infection with inconsistent
condom use; eGFR > 50 mL/min; >

HBsAg negative in on-demand arm
(N =3045)*

= Primary endpoint: HIV incidence
= Secondary endpoints: PrEP adherence, sexual behavior, safety

Molina. IAS 2019. Abstr TUAC0202.



ANRS Prevenir: Daily vs On-Demand PrEP with TDF/FTC

Daily PrEP On-Demand PrEP*

(1072.9 PYFU) (1132.7 PYFU) A

mITT Analysis

HIV incidence/100 PY (95% Cl) 0 (0-0.3) 0.2 (0-0.6)

= Daily PrEP users had more sexual partners, more frequent
condomless sex and higher incidence of bacterial STIs.

= No differences in adherence and safety

Molina. IAS 2019. Abstr TUAC0202.



Oral TAF/FTC PrEP Efficacy in A Clinical Trial

DISCOVER study
Wk 96

HIV and HBV-negative cis-
MSM and transgender / TAF/FTC 200/25 mg + FTC/TDF Placebo QD

women at (n=2694)
high risk of HIV* with eGFR
> 60 mL/min; previous \ _
PrEP use permitted
(N = 5387)

m Primary analysis demonstrated noninferior efficacy of TAF/FTC vs. TDF/FTC
m HIVincidence rate/100 PY: 0.16 with TAF/FTC, 0.30 with TDF/FTC

m  Significantly better eGFR and renal tubular function with TAF/FTC

m Spine and hip BMD increased with TAF/FTC, decreased with TDF/FTC

m  Significantly more weight gain and cholesterol level with TAF/FTC

Meyer KH, et al. Lancet 2020;396:239-54.



Guidelines for oral PrEP in Thailand
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Clinical trials of LA-CAB for HIV PrEP

18+ year-old Multicenter:

cisgender men and North

transgender women  America,

who have sex with Europe,

men Africa, and
Asia

18 - 45 year-old Muticenter:
female Africa

LA-CAB (600 mg) IM
g 8 weeks

FTC/TDF (200/300
mg) oral q 24 hours

LA-CAB (600 mg) IM
g 8 weeks

FTC/TDF (200/300
mg) oral g 24 hours

HIV incidence rate
LA - 0.41%

Oral - 1.22%

(The LA regimen was
superior than the oral
regimen)

HIV incidence rate
LA -0.21%

Oral - 1.79%

(The LA regimen was
superior than the oral
regimen)

ILandovitz RJ, et al. N Engl J Med. 2021;385:595-608.
2Delany-Moretlwe S, et al. HIV Research for Prevention Conference (HIVR4P); January 27 - February 4, 2021 (virtual).




Long-acting cabotegravir (LA-CAB)

Approved indication for HIV PreP
« At-risk adults and adolescents weighing at least 35 kg for PrEP

Approved dosing for HIV PrEP

* Initiate 600-mg (3-mL) injection given 1 month apart for 2 consecutive
months on the last day of an oral lead-in* if used or within 3 days AND

« Continue with the injections every 2 months

* Oral CAB 30 mg/day FDA New Release Dec 2021.



Non FDA-approved HIV PreP

= Tenofovir (TFV) vaginal gel
= Dapivirine vaginal ring




Tenofovir gelas HIV PreP

« CAPRISA 004

A double-blind, randomized controlled trial [tenofovir gel (n = 445) and
placebo gel (n = 444)] in sexually active, HIV-uninfected 18- to 40-year-
old women in urban and rural KwaZulu-Natal, South Africa.

* Insert one dose of the gel within 12 hours before sex, a second dose as
soon as possible within 12 hours after sex

Abdool Karim Q, et al. Science 2010;329:1168-1174.



Tenofovir gelas HIV PreP

« Tenofovir gel reduced HIV acquisition by an estimated 39% overall, and
by 54% in women with high gel adherence.

e No Increase In the overall adverse event rates and no tenofovir
resistance in HIV

« Tenofovir gel was shown to prevent HSV-2 infection of women by 51%.

Abdool Karim Q, et al. Science 2010;329:1168-1174.



Dapivirine ring as HIV PreEP

« Dapivirine ring: silicone elastomer vaginal matrix ring containing dapivirine (NNRTI)

« Potential for better adherence vs. oral PrEP; sustained and controlled drug release

MTN-020/ASPIRE!]
and IPM-027/Ringl?l

studies
= Phase ||
= N =4588

+ HIV prevention services
for sexually active HIV-uninfected African women
= Dapivirine ring associated with significant reductions in
the risk of HIV infection vs PBO ring (27% to 31%:;
P =< .05)
= No clinically relevant safety differences between
dapivirine and PBO ring groups

1. Baeten JM, et al. N Engl J Med 2016 ;375(22):2121-32
2. Nel A, et al. CROI 2016. Abstract 110LB.



Dapivirine ring as HIV PreP

A Age Group
Age: 18-21 Yr

Q.15

Dapivirine
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Cumulative Incidence

Age: 22-26 Yr Age: 27—45 ¥r

Placebo

Cumulative Incidence

Dapivirine

Dapivirine

9 12 15 18 21 24 27 30 33 3 6 9 12 15 18 21 24 33

Months since Randomization Months since Randomization

Baeten JM, et al. N Engl J Med 2016 ;375(22):2121-32.



Post-exposure prophylaxis (PEP)

Important considerations:

 Occupational and non-occupational

« 3-drug regimen (efficacy and safety)

* Duration 28 days

* First dose should be given be given as soon as possible after exposure

« PEP not recommended > 72 hours after exposure



Post-exposure prophylaxis (PEP)

When to consult the expert:

 Exposure for more than 72 hours
* Pregnant women
 HIV drug resistance exposure

 Adverse reactions from the recommended PEP regimen

« Those with comorbidities and/or taking several medications



Guidelines for oral PEP in Thailand
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Baseline and follow-up tests for HIV PEP
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Baseline

3 AU

CBC, Cr, SGPT

HIV PCR or VL

HBsAg

Anti-HBs

Anti-HCV

Syphilis uaz STls 81U 9
(Law1z HIV nPEP)

Thai National Guidelines 2021/2022.



Treatment as Prevention (TasP)

MTCT prevention

« Treatment with 3-drug regimens in mothers results in less than 1% of
HIV infection in infants.?

 Transmission rate decreases if initiating ART early in mothers.?
* 0.2% in 1sttrimester
* 0.5% in 2"d trimester

e 0.9% in 39 trimester

« Transmission rate decreases 10% for every week being on ART.3

1. Fowler MG, et al. N Engl J Med 2016;375:1726-37.
2. Mandelbrot L, et al. Clin Infect Dis 2015;61:1715-25.
3. Townsend CL, et al. AIDS 2008;22:973-81.



Treatment as Prevention (TasP)

Sexual transmission prevention

HPTN 052

Heterosexual and same-sex male serodiscordant couples
Early vs. delayed ART initiation in infected couples (RCT)

Early ART was associated with a 93% lower risk of linked partner
infection than was delayed ART

No linked infections were observed when HIV-1 infection was stably
suppressed by ART in the index participants (<400 copies/ml at 6
months after ART initiation)

Cohen MS, et al. New Engl J Med 2016; 375: 830-9.



Treatment as Prevention (TasP)

Sexual transmission prevention

PARTNER 1

Prospective observational study in 14 European countries
888 Heterosexual (62%) and MSM (38%) serodiscordant couples

About 58,000 reported condomless anal/vaginal intercourse while the
HIV-infected partners had HIV RNA suppression (<200 copies/ml)

No linked transmissions occurred giving a rate of within-couple HIV
transmission of zero

Rodger AJ, et al. JAMA 2016; 316: 171-81.



Treatment as Prevention (TasP)

Sexual transmission prevention
« PARTNER 2

« 782 MSM serodiscordant couples

 About 76,991 reported condomless anal intercourse while the HIV-
Infected partners had HIV RNA <200 copies/ml

* No linked transmissions occurred giving a rate of within-couple HIV
transmission of zero

Rodger AJ, et al. Lancet 2019; 393: 2428-38.



Treatment as Prevention (TasP)

Sexual transmission prevention

 Opposites Attract Study

 Prospective observational study in clinics in Australia (13), Brazil (1)
and Thailand (1)

« 343 MSM serodiscordant couples

« 12,447 reported condomless anal intercourse acts when HIV-positive
partners were virally suppressed (<200 copies/ml)

* No linked transmissions occurred giving a rate of within-couple HIV
transmission of zero

Bavington BR, et al. Lancet HIV 2018; 5: e438-47.



Biologics for HIV prevention
Broadly neutralizing antibodies (bNADbS)

« Passive immunity

* Inhibiting several strains of HIV by binding to surface structures, such
as gpl20, gp4l (in-vitro and animal model data)

 VRCO1, 3BNC117 and PGT121

* Intravenous injection (repeating to maintain the level of Ab)

« Combined bNADbs regimen to increase effectiveness

Julg B, et al. Curr Opin HIV AIDS 2019;14: 318-324.



Biologics for HIV prevention
Broadly neutralizing antibodies (bNAbs) (The AMP study)

Study Design Country Population

HVTN 703/ 7 African At-risk woman
HPTN 081 DB-RCT  countries 18-50 years old

HVTB 704/ North and MSM and TGW
HPTN 085 South 18-50 years old
America

Pooled trials
Placebo
VRCOL pooled
VRCOL, low dose
VRCOL, high dose

Arm Outcomes

Group 1: VRCO1 10 mg/kg every 8 wks X 10 doses Effectiveness and
Group 2: VRCO01 30 mg/kg every 8 wks X 10 doses safety
Group 3: Placebo every 8 wks X 10 doses

181 (H12210402) 021
72 (333 1035.3)

|

|

|

| .

|

.

O 29.0 (4.0 to 51.6)
T 1 T T T T T T 1
00 80 60 40 -20 0 0 60 80 100

« Adverse events were similar between the 3 arms.

« Effectiveness in VRCO1-sensitive isolates was 75.4% (95% CI, 45.5 to 88.9).

Corey L, et al. N Engl J Med 2021;384:1003-14.



HIV vaccine (1)

Recombinant HIV-1 envelope TNgNALNARNWHENUTY WAZAIIT

gp120 subunit

Bivalent recombinant gp120

Ad5-vectored internal HIV

protein (Gag, Pol, Nef)
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1. Flynn NM, et al. J Infect Dis 2005;191:654-65.
2. Pitisuttithum P, et al. J Infect Dis 2006;194:1661-71.
3. Gray GE, et al. Lancet Infect Dis 2011;11:507-15.




HIV vaccine (2)

Ad5-vectored internal HIV  mnafifinasunnsnumelulszneg  dagiwanuiFosdanisae
protein (Gag, Pol, Nef) gr3gaLuIn (N = 3,000) L%@Laﬁvla?ﬂawfﬂ%u@iaﬂzjw
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ARHRIATYNIRNG)
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VCP 1521- recombinant gp120 (N = 16,402) 31.2 UazdwgEAUNIIRNa
AIDSVAX BJE (2)
DNA/AdS, internal HIV protein  Tofliwe@wusiume uaznds  Usznfawaasiadudasy
plus ENV Tanalulszinaanigawing (N = Jouaz 25 uazl

2,504) NG

1. Buchbinder SP, et al. Lancet 2008;372:1881-93.
2. Rerks-Ngarm S, et al. N Engl J Med 2009;361:2209-20.
3. Robb ML, et al. Lancet Infect Dis 2012;12:531-7.




HIV vaccine: Challenges

 Coverage for all HIV strains
« Short period of inhibition (from acquisition to host cell entry)

« Stimulation of CD4+ and/or CCR5+ cells by HIV vaccines

 Limited animal models for HIV vaccine testing




Non-pharmacological preventive
strategies



Male circumcision

Effectiveness in the following populations
« Heterosexual men (60-66%)?!
 MSM (23%)?

« From endemic regions

« Participate In insertive anal intercourse

 With no or limited access to other PrEP options

1. Farley TM, et al. J Int AIDS Soc 2020;23:e25490.
2.Yuan T, et al. Lancet Glob Health 2019;7:e436-47.



Condom use

Appropriate use Is the key! (Effectiveness 60-96%)

Population Reported rate of consistent condom use
Vaginal sex Anal sex

STI clinic 15% 16%
attendees in
USt

Thai GP Clinic
patients?

Thai university
students?®

Thai gay sauna
attendees*

1. Khawcharoenporn T, et al. AIDS Patient Care STDs 2012;26:222-33.

2. Khawcharoenporn T, et al. J Int Assoc Prov AIDS Care 2016; 15:205-14.
3. Khawcharoenporn T, et al. BMC Public Health 2016;16:556.

4. Khawcharoenporn T, et al. AIDS Care 2017;29:355-64.



Screening and treatment of STIs

* HIV and other STIs share common risk factors

« Synergism of HIV infection by STls

Increase in CD4+ cells at genitals
« Gonorrhea

 Non-GC genital infections

e Trichomoniasis




HIV Testing and Counseling

Interventions to Increase Testing

Enroll in care

HIV negative HIV positive
Linkage to care
Treat

Positive
prevention Adherence
Address concomitant concerns:

to ART
depression, substance use, relationship Maintain viral
dynamics, structural/social issues suppression

ART
initiation

Risk assessment
PrEP, adherence
counseling

Behavior interventions

Decrease in HIV transmission
Slide credit:
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http://www.clinicaloptions.com/oncology

Future and Challenges of
HIV Prevention



Islatravir (ISL)

« Afirst-in-class nucleoside reverse transcriptase translocation inhibitor

 Oral and implantable formulations

« A non-degradable subcutaneous polymer implant, slowly releasing the
drug from a biodegradable matrix

« A phase lstudy of radiopaque ISL eluting implants suggests adequate
drug release for HIV prevention for at least one year.1

IMatthews RP, et al. CROI; March 6-10, 2021 (virtual).



Ongoing clinical trials of oral and implantable ISL for PrEP

16-45 year-old cisgender United States, South Africa, Oral ISL (60 mg) monthly + Placebo of
female and Uganda FTC/TDF daily
Oral FTC/TDF (200/300 mg) daily + Placebo
of ISL monthly

16+ year-old cisgender men United States, France, Oral ISL (60 mg) monthly + Placebo of
and transgender women Japan, Peru, South Africa, FTC/TDF or FTC/TAF daily
Thailand, and Brazil Oral FTC/TDF (200/300 mg) or FTC/TAF
(200/25 mg) daily + Placebo of ISL monthly

18-65 year-old, all sexes, United States, Israel, and Oral ISL (60 mg) + Placebo of ISL monthly
low risk for HIV infection South Africa Oral ISL (120 mg) monthly
Placebo of ISL monthly

18-55 year-old, all sexes, No study site provided ISL 47 mg, 52 mg or 57 mg implantable

low risk for HIV infection rods placed subdermally in the upper arm
Placebo implantable rod placed subdermally
on the upper arm

1Sharp M, Corp D. Clinical Trial Registration NCT04644029. https://clinicaltrials.gov/ct2/show/NCT04644029.
2Sharp M, Corp D. Clinical Trial Registration NCT04652700. https://clinicaltrials.gov/ct2/show/NCT04652700.
3Sharp M, Corp D. Clinical Trial Registration NCT04003103. https://clinicaltrials.gov/ct2/show/NCT04003103.
4Sharp M, Corp D. Clinical Trial Registration NCT05115838. https://clinicaltrials.gov/ct2/show/NCT05115838.




Challenges for HIV Prevention

 The need for long-acting PrEP formulations
(preferably oral form)

Concurrent preventive measures for other STls

Access with no stigma

Counseling, Counseling and Counseling
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