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The Global HIV Pandemic

B In2017:
— 36.9 million people living
with HIV

- 1.8 million new HIV
infections

= 940,000 deaths from
AlIDS-related illnesses

WORLD
AIDS DAY

1 DECEMBER 2018

M Since start of the pandemic:
— 77.3 million infected with HIV

— 35.4 million deaths from
AlDS-related ilinesses

COMMEMORATING

30 YEARS

AS FauclNIAID|

HIV/AIDS in the United States

M 1.1 M people living with HIV, of whom 15% are
unaware of their infection

B 703,413 people with stage 3 HIV infection (AIDS)
have died

B 38,281 newly diagnosed HIV infections in 2017

B MSM, Blacks/African Americans bear the
greatest burden of HIV

B Youths 13-24 years old accounted for 21%
of new HIV diagnoses in 2017

Source: COC, 102018
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Rounds at NIH Clinical Center,
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Early 1980s - AIDS Patient
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HIV Replication Cycle

Protein synthesis,
processing and assembly

B Median survival of AIDS patients: ~8-15 months
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HIV Replication Cycle: Targets for Evolution of Treatment Strategies for
apy HIV Disease
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FDA-Approved Antiretroviral Drugs

Life Expectancy for 20-Year-Old Newly
Diagnosed with HIV, 1980s and Today

NRTIs Pharmacokinetic|| Multi-Class
B 7 multi-drug B Stavudine ||[Enhancers Combinations
combinations M Tenofovir M Cobicistat W Atripla
M Abacavir (TDF, TAF) || M Ritonavir H Biktarvy
B Didanosine W Zidovudine M Complera o
W Emtricitabine R eyl B Delstrigo (n?ggfn ;Ilz)g ik from
B Lamivudine B Darunavir B Genvoya lagnosis
NNRTIs M Fosamprenavir || B Juluca
M Delavirdine M Etravirine : :?dl?avlr ; : gtd;:ﬁ:!'
M Doravirine M Nevirapine opinavir i
M Efavirenz M Rilpivirine || _ Ritonavir W Symfi Todn? ~53
— M Nelfinavir M Symii Lo (on ART) years
Integrase Inhibitors H Ritonavir B Symtuza
M Bictegravir M Elvitegravir|| m Saquinavir M Triumeq
W Dolutegravir M Raltegravir || m Tipranavir = -
Fusion Inhibitor
Post-Attachment Inhibitor |[Entry Inhibitor || m Enfuvirtide
B Ibalizumab B Maraviroc Source: JL Marcus el al, JAIDS, 2016,
| AS FauciNIAID Source: AlDSinfonih.gov, Sept. 2018 AS Fauciniaip |
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Number of I-Il\f-l_nfectet_! Peop!e Provention l
Globally Receiving Antiretroviral I_
Therapy (ART), 2000 to 2017 . .
— - Pathogenesis Diagnosis
g >11 million deaths on ART
= | averted, 2000-2017 Advances in
E HIV/AIDS
s T cience
ei 1981 -2019
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HIV Testing/ HIV Testing/
Counanling Treatment as Counanling Treatment as
PMTCT Prevention PMTCT Prevention
Medical Male . Medical Male
Prep s Circumcision Prep s Circumcision
Bicod Sipoiy Combination Bicod Sipoiy Combination
Screening HIV - STI Treatment Screening HIV - STI Treatment
Prevention Prevention
Condoms ‘ ~ Microbicides Condoms ‘ ~ Microbicides
Education/Behavior i t i Treatment/Prevention Education/Behavior i t i Treatment/Prevention
Modification of Drug/Alcohol Abuse Modification of Drug/Alcohol Abuse
Clean Clean
Syringes Syringes
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The Pivotal HPTN 052 Study

= The
~ New England

New ] n&lan(l
Journal of Medicine

Journal ()f' Me: (hcmc

Vel uE g 1,301 et § el T8 Sl 1014 Ne¥

Antiretroviral Therapy
for the Prevention of
HIV-1 Transmission
HPTN 052 Study Team

Prevention of HIV-1
Infection with Early
Antiretroviral Therapy
HPTN 052 Study Team

W 1,763 HIV-serodiscordant couples M After 5+ years of follow-up,
in 9 countries protective effect of early ART was

- sustained (93% lower risk)

transmission when ART started in | M No linked infections when HIV

HIV-infected partner at CD4 count was stably suppressed by ART

of 350-550 compared to <250 ﬂ.e. undetectable viral load) in
IV+ partner

AS FaucNIAID]
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OPPOSITES
ATTRACT

THE STLEY OF RELATIGRSHPS BETWEEN
IV POSITIVE AND NEGATIVE GAY MEN

00
J&PARTNER

B Between the PARTNER and Opposites Attract
studies, nearly 35,000 acts of condomless
anal intercourse were reported in gay male
couples when the HIV-positive partner had an
undetectable viral load and the HIV-negative
partner was not taking PrEP

B Zero linked transmissions

Source: BR Bavinton ot al., Lancel HIV, July 16, 2018,
Fi
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PARTNER 2 Study - No HIV
Transmissions When HIV* Partner
Had Undetectable Viral Load

B 783 HIV-serodiscordant
; MSM couples in 14
27 JULY 2078 European countries

s AIDS
1%) 5615
Q7

BREAKIN

B 76,991 condomless sex acts
(incl. 70,743 acts of anal
intercourse)

July 25, 2018

Abstract # WEAX0104LB

ARodgerstel. M No linked HIV transmissions

with HIV+ partner on
suppressive ART in 1,596
couple-years of followup

’*’%‘\‘g World Health Wi
¥ Organization

——

Viral Suppression for HIV
Treatment Success and
Prevention of Sexual
Transmission of HIV

The science related to the use of ART as an additional prevention
tool is clear: there is no evidence that individuals who have
successfully achieved and maintained viral suppression through
ART transmit the virus sexually to their HIV-negative partner(s).
The preventive benefits of ART should be appropriately
emphasized in HIV treatment and prevention programmes.

AS FauckNIAID | Ei WNIAL
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Progress in San Francisco
Abstract 93 ‘ C ROI lf-!mai:.‘uar;‘c l::i?;r;;:ans
The RAPID ART Program Initiative for
— HIV Diagnoses (RAPID) in San Francisco
O Bacon et al.
From 2013 to 2016:
B Median time from diagnosis to VL <200 ¢/mL --
4 54%, from 134 days to 61 days
B Median time from first care visit to ART --
4 96%, from 27 days to 1 day
AS FauciNiain| EauciNIAl
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Persons Newly Diagnosed with HIV Linked HIV Testing/
to Care Within 1 Month and Achieving Viral Counseling
Suppression Within 3 Months, New York City PMTCT Treatmern as
. M Linkage to care within 1 month of HIV diagnosis " "
100 @ Viral suppression within 3 months of HIV diag s PrEP gfg&ﬁé?g%ﬁ
80 - siae
. _W Blood Supply Combination
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Source: O Zia et al., J. infoct. Dis., 1011872018,
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HIV - STI Treatment
Prevention
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HIV Pre-Exposure Prophylaxis (PrEP)

One pill per day

>95% effective in
preventing HIV
acquisition

August 22, 2017

5,000 Cumulative Years of PrEP
Use and No HIV Infections

M 4,991 started PrEP, 7/2012
through 2/2017 in Kaiser
Permanente Northern California
(KPNC) healthcare system

B No HIV infections during 5,104
person-years of PrEP use

26

| 45 FoucinvialD

—
Source: JL Marcus et al. Chin infoct Dis, July 28, 2017

=
U.S. Preventive Services

TASK FORCE

November 20, 2018
Draft Recommendation Statement
Prevention of Human

Immunodeficiency Virus (HIV)
Infection: Pre-Exposure Prophylaxis

Draft: Recommendation Summary

Population Recommendation Grade

Parsons at Fegh risk of HIV
acquistion

The USPSTF recommends that clnicans offer pre-sxpestee peophylaxs (FIEF)
with effective antinetrovral theragny b persans who are at high risk of HIV
acquistion

Long-Acting PrEP

AS FaucVNIAID] AS FaucVNIAID]
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Long-Acting PrEP Long-Acting PrEP
ART-based Broadly ART-based Broadly
Neutralizing Neutralizing
Antibodies Antibodies

AS FaucVNIAID] AS FaucVNIAID]
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Long-acting Antiretrovirals for
Prevention

TDF/FTC for PrEP

B 4500 MSM and TGW in multiple
countries

'HPTN

i
:

" é\@f"' TDF/FTC for PrEP
W/ "/ 771" m 3200 women in Sub-Saharan Africa

Longacting Irjechstle oxthe Cpidernic

31

B RCT of long-acting cabotegravir vs.

B RCT of long-acting cabotegravir vs.

Long-Acting PrEP

ART-based Broadly
Neutralizing
Antibodies

32

Broadly Neutralizing Antibodies Binding
to Neutralization Epitopes on HIV Trimer

V1V2 glycan
PGS

CD4 binding site

Subunit interface —
302

BANCTSS
Membrane

Fusion peptide Proximal External
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PGTIS! T & Region
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Antibody-Mediated Prevention (AMP)
VRCO01 mAb Phase 2b Studies in High-Risk Men
and Women

bl | P8 e

11 countries
47 sites - 4200 volunteers |
100% enrolled

’ iy 7%

Enrolled MSM

0
and TGW Enrolled
Opened Women
April 2016 Opened
N=2700 .July 2016

N=1500

- T — 2130
T oo Fomon ot . o Roports T016.3 Lio, & Subramanium, o st 300 o1 1 Uty 3918, pamm— Gourtesy Jubo Lodgorwood, D ———
33 34
—— T e o et B f el
June 15, 2018
) -
The Implementation -
u i * FAR
Gap in Addressing the -
; * OVER |
HIV/AIDS Pandemic _OVER §
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The Global HIV Treatment Gap

36.9 million HIV-infected
people (end-2017)

Treatment Gap:
15.2 million

21.7 million people on
antiretroviral therapy
(ART), end-2017

Source: UNAIDS, July 2018

HIV Care Continuum, United States

> 100 1.1 million people living
I 9f with HIV infection
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Virally
Ir| care* suppressed**

=2 tests (CD4 or VL) =3 months apart
** <200 copiea/mL on most recent VL test
Source: COC, 7/2017, Data for 2015,
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HIV Pre-Exposure Prophylaxis (PrEP) Global Reductions in New HIV
is Underutilized Infections are Off Target for 2020
¥ 1.1 million individuals | < ot . ot
in United Statesareat | - j'oumca‘l"n s e il
substantial risk for HIV | - © 0 E 4
and should be offered € 35f
PrEP (CDC) Being PrEPared — 2730
Preexposure =8 25t
Prophylaxis and 3=
M Estimated number of HIV Disparities $E20r -
current U.S. PrEP RH Goldstein, CG Streed, SR Cahill g 1.5F ‘.‘ L
users: 220 000'225 000 Ao ifthe madisatian E 1.0 Fast-Track Target for 2020 ‘
(AVAC PrEPWatch, P o gt e 2 o5 " B
8/2018) e e e 001950 1995 2000 2005 2010 2015 2020 2025
2 Source: UN&IDS.;!IW 2018
39 40
Ending the HIV/AIDS Pandemic
L}
Geographic
Hot Spots
Incidence “Hot Spots”
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Geographic Hotspots of HIV Infection:
South Africa

L
N.Ilnbﬂ' of PLHIV (2018)

Source: AQ Karim, PEPFAR

Geographic Hotspots of HIV Infection:
KwaZulu Natal, South Africa

HIV prevalence and risk of HIV infection among people
15 years and older, by geographic area, 2010-2014

HIV prevalence /-%\, Risk of HIV
. 0-15.5% 4 | infection
W 15.6-21.4% -
21.5-25.8% \ | . 20,0-18.0%
26.0-30.7% . ) - 17.9-17.0%
30.8-35.2% ’; . { - 16.9-16.0%
N 35,3-39.0% ; N 15.9-15.0%
B 39.1-44.3% [ -,r}n\‘ 14.9-14.0%
[ HIV oluster | A ;) <14%
| W HIV cluster
» e
..
!ﬁ& E!M! D Source: DF Cuadros et al. CROI 2018 webcast. hilpibilly/2zUcTbe.

Geographic Hotspots of HIV Infection:
Kenya

HIV__p_ri_avaIence among people 15-49 years old

> £p;
.

Estimated PLHIV by
Sub-National Unit
1278 - 4949
71 4949 - 14008
B 14008 - 26106
26106 - ITB42
W 37642 - 1T1S10

som o200 As Fauciniain]
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HIV Prevalence in the United States

New HIV Diagnoses in the United States

Relative Percentage of New HIV
Diagnoses in the United States by
Geographic Region, 2017
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Demographic
Hot Spots

49

Demographic Hotspots of HIV
Infection: South Africa

By province HIV prevalence in Eregnant
Number of PLHIV (2018) women in rural KwaZulu Natal,
11,992 - 100,000 South Africa (2009-2013)
100,001 - 200,000

I 200,001 - 400,000
I 400,001 - 676,542

Age
Source: PEPFAR; AB Kharshany et al. JAIDS 70:289, 2015.

Demographic Hot Spots of HIV
Infection: United States

Blacks/ Blacks/
African African
Americans Americans

" 75% are
under i i i
Lot B Developing a safe and effective preventive HIV
vaccine
u.s. All New HIV
Population Infections
| AS Fauci/NIAID Source: COC

Key Scientific Challenges Remaining
for HIV Researchers

B Developing strategies for achieving sustained
ART-free HIV remission

51
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Key Scientific Challenges Remaining
for HIV Researchers

B Developing strategies for achieving sustained
ART-free HIV remission

B Developing a safe and effective preventive HIV
vaccine

53

Modified antibodies
and/or effector cells

agents to deplete
directed at reservoir_

Latency-reversing ‘
HIV reservoirs

Potential
Strategies to
Eradicate HIV from

an HIV-Infected
Individual

Stem cell
transplantation

{ Gene editing }
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ART-Free Approaches Towards
Durable Control of HIV Infection
Requiring Intermittent or Continual
Non-ART Intervention

B Therapeutic vaccination

B Passive transfer of broadly neutralizing
anti-HIV monoclonal antibodies (bNAbs)

FauchNIAI
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Key Scientific Challenges Remaining
for HIV Researchers

B Developing strategies for achieving sustained
ART-free HIV remission

B Developing a safe and effective preventive HIV
vaccine

FauchNIAI
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Towards an HIV Vaccine:
A Dual Pathway

Empirically Test a Vaccine Candidate to
Identify a Correlate of Immunity: The
“Classical Approach” in Vaccinology

versus

Assume a Correlate of Immunity and Design
a Vaccine to Induce this Correlate

FauciNIAl
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Towards an HIV Vaccine:
A Dual Pathway

Empirically Test a Vaccine Candidate to
Identify a Correlate of Immunity: The
“Classical Approach” in Vaccinology

versus

Assume a Correlate of Immunity and Design
a Vaccine to Induce this Correlate
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First Signal of Efficacy (31%) in an
HIV Vaccine Clinical Trial - RV144

= The
2 New England
Journal of Medicine

Vaolume 361 December 3, 2009 Number 23
|

Vaccination with ALVAC and
AIDSVAX to Prevent HIV-1

Infection in Thailand

S Rerks-Ngarm, JH Kim, NL Michael, et al. for the
MOPH-TAVEG Investigators

FauchNIAI
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Strategies to Amplify RV144
Response

"‘ Strength
Potential approaches:
M Multiple boosts

B Modified vectors

B Adjuvants

4 Breadth

"‘ Durability J

FauchNIAI
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Two NIAID-Supported HIV Vaccine
Efficacy Trials Now Underway

B HVTN 702, launched Nov. 2016

— Modified RV144 prime-boost regimen: HIV clade
C gp120 with MF59 adjuvant

= N=5,400 men and women in South Africa

B HVTN 705 (Imbokodo), launched Nov. 2017

— Quadrivalent, Ad26-vectored mosaic vaccine +
HIV clade C gp140

— N=2,600 women in sub-Saharan Africa

61

Towards an HIV Vaccine:
A Dual Pathway

Empirically Test a Vaccine Candidate to
Identify a Correlate of Immunity: The
“Classical Approach” in Vaccinology

versus

Assume a Correlate of Inmunity and Design
a Vaccine to Induce this Correlate
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Assumption

Broadly neutralizing antibodies induced
by a vaccine will afford protection against
acquisition of HIV
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Broadly Neutralizing Antibodies Binding
to Neutralization Epitopes on HIV Trimer
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Image by J Stuckey, GY Chuang, VRC, NIAID, NIH. Adapted from: PD Kwong. JR Mascoln, ot al, Mxmlmn‘y?ma
YO Kwon, PD Kwong, et al. Cell Reports 2018, J Liu, Sbramaniam, et al. Nature 2000,
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Major Sites of bNAb Recognition
(Neutralizing Epitopes) on the HIV
Envelope Trimer

Viv2glycan —

Subunit interface ——

Membrane
Proximal External
Region

Fusion peptide

Image by J Stuckey. G Chuang, VRC, NIAID, NIH. Adapted from: PD Kwong, JR Mascola, et al. Immunity 2018,
YD Kwon, PD Kwong, et al. Call Reports 2018, J Liu, S Subramaniam, et al. Nature 2008.
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Fundamental Challenge: Convert HIV
Neutralization Epitopes to Vaccines
That Induce bNAbs

Subunit (. ,’
interface

Fusion _—
peptide -
External

‘\ — e Region

Neutraliza_t'ion
epitopes

* Immunogen » Vaccine

Membrane
Proximal
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How Good is Good Enough? An HIV Vaccine with ~50% Efficacy
Could be Highly Impactful
T 1 Aspirational... and 111,201
ST PNAS | " Wi staus uoor
treatment and
T m—— T T diagnosis, ~49 million
31% i new HIV cases
time (RV144) Effectiveness of projected between
UNAIDS Targets 2015 and 2035.
' and HIV
Acceptable Vaccination Across| g The availability of an
127 Countries HIV vaccine could
L J Medlock, A Pandey, AS Parpia, A Tang, avert ~17 million of
0 10 20 30 40 50 60 70 80 90 100 LA Skoip, AP Gl those cases.
Effectiveness
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Scientific Advances Implementation
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