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Where Are We Now?

An estimated 2 million people are newly infected with HIV every
year

In sub-Saharan Africa, 1 in 20 adults is living with HIV

Women still make up almost 60% of new HIV infections in sub-
Saharan Africa. In many developing countries, women still lack
the power to negotiate currently available approaches to protect
themselves against HIV.



Research Vision and Mission

Vision
To end the AIDS epidemic through the discovery and
Implementation of high-impact public health tools, technologies
and interventions.

Mission
Promote research, development, evaluation and the use of
high-impact public health tools, technologies, and interventions
for HIV and AIDS prevention, care, and treatment



Research Goals

Accelerate . Strengthen the

development and programmatic
clinical testing of novel evidence base for
HIV vaccine candidates HIV and AIDS
and build global prevention, care, and
capacity for vaccine treatment to achieve
research epidemic control

Develop, test, and
Introduce microbicides
for women to reduce the
risk of HIV infection
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Development of enhanced bnAbs as a prevention

tool for young women and adolescent girls

Devin Sok, PhD | Director, Antibody Discovery and Development
USAID Webinar | 21 March 2018
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ADVANCE Microbicides

Program goal

Develop an enhanced bnAb
prevention product that has a
higher likelihood for efficacy,
acceptability, and affordability
of use among adolescent girls
and young women

INVESTIGATORS

Devin Sok, PhD
Program Lead & Director of Antibody
Discovery and Development, IAVI

Dennis Burton, PhD
The Scripps Research Institute (TSRI)

Joseph Jardine, PhD
Institute for Protein Innovation at Harvard
Medical School (IPI)

Eva Rakasz, PhD
Wisconsin National Primate Research
Center (WNPRC)

George Shaw, MD, PhD
University of Pennsylvania (UPenn)

Inger Sandlie, PhD
University of Oslo (UiO)

Maggie Keane, MS
VP, Global Alliance and Product
Optimization, IAVI

Tom Hassell, PhD
VP, Vaccine Development

Rajat Goyal, PhD
Director, Country of India

Anatoli Kamali, MD
Regional Director, Africa



Neutralizing antibodies bind to the HIV Env trimer to
prevent HIV from infecting target cells

T cell

neutralizing
antibody = nAb

Env trimer =
(gp120 + gp41) x 3

HIV




Protocol G catalyzing
the vaccine field . &
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> 200 broadly neutralizing antibodies were
isolated using innovative techniques. Over
80 bnAbs were isolated from Protocol G.

2009 - Present




Still active in HIV vaccine research, but can antibodies be
used in the meantime for HIV prevention?
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Innovation in antibody discovery has led to the discovery of
Increasingly potent antibodies, which has made the use of
antibodies for prevention a possibility

100- i N6@ i @10ES
— 4003 3BNC117 @VRCO1
1
< 80 o e
é pGT151.PGT_128. 10-1074 @ 2009 | B cell activation and screening
. PGT121@® :
) @ CAP256-VRC26.25 @ 2010 - 2011 | Ag memory B cell sorting with RSC
é 5 or gp120 baits
g 40- @® 2011 - 2012 | B cell activation and screening or
O i @PGT135 | memory B cell sorting with gp120 baits
O 20- @ 2014 - 2016 | B cell activation and screening or
memory B cell sorting with native trimer baits
0.001 0.01 0.1 1 10 clinical trial

POTENCY (MEDIAN IC,, pg/ml)




HIV Prevention Toolbox

A single product or approach will not stop the pandemic

EXISTING PREVENTION PRODUCTS
ST MEDICAL MALE - HIL LTINS ARV-BASED MICROBICIDES

TREATMENT COUNSELING « Tenovofir gel

- Dapivirine ring

TREATMENT/ PreP _
P%ivggJ(lzo/N oral Prip « Tenofovir
ALCOHOL - Cabotegravir
ABUSE o
« Rilpivirine
PMTCT
CLEAN + Antiretrovirals
SYRINGES
CASE FOR ADDING ENHANCED BNABS TO PREVENTION TOOLBOX
LONG-ACTING
Eggﬁ:\;'gg/ SBUL%DL% e A;SMENT CoNDOS - Reduced frequency of administration
MODIFICATION SCREENING S EVEN IO MECHANISM OF PROTECTION
- Protection at the site of infection
+ Elimination of infected cells distally from the site of infection
We need a diversity of prevention LOW TOXICITY
options and programs in order to + Growing market of biologics
address the diverse needs of - Very few cases of adverse side effects, generally well-tolerated
adolescent girls and young women in DISCREET

sub-Saharan Africa « Subcutaneous delivery every 3 to 4 months




HIV bnAbs for prevention
What are the roadblocks for using broadly

neutralizing antibodies for prevention?

AFFORDABILITY
Lower dose required to afford protection

Long acting to reduce frequency of administration
Lower manufacturing costs

OPTIMAL TARGET PRODUCT PROFILE
Subcutaneous delivery to ease delivery

Safety and limited adverse side-effects
Stability to ensure delivery to target regions and supply chain
Efficacy to ensure broad protection against diversity of HIV

ADOLESCENT GIRLS AND YOUNG WOMEN
Product development to ensure efficacy in women

End user research to ensure acceptability by women most at
risk

INVESTIGATORS

Devin Sok, PhD
Program Lead & Director of Antibody
Discovery and Development, IAVI

Dennis Burton, PhD
The Scripps Research Institute (TSRI)

Joseph Jardine, PhD
Institute for Protein Innovation at
Harvard Medical School (IPI)

Eva Rakasz, PhD
Wisconsin National Primate Research
Center (WNPRC)

George Shaw, MD, PhD
University of Pennsylvania (UPenn)

Inger Sandlie, PhD
University of Oslo (UiO)

Maggie Keane, MS
VP, Global Alliance and Product
Optimization, IAVI

Tom Hassell, PhD
VP, Vaccine Development

Rajat Goyal, PhD
Director, Country of India

Anatoli Kamali, MD
Regional Director, Africa
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HIV bnAbs for prevention INVESTIGATORS

What are the roadblocks for using broadly  gemsokeo -~
neutralizing antibodies for prevention?

Discovery and Development, IAVI

Dennis Burton, PhD
The Scripps Research Institute (TSRI)

Joseph Jardine, PhD

MAIN RESEARCH Institute for Protein Innovation at
Lower dose required to afford protection ACTIVITIES Harvard Medical School (IP1)
) IMPROVED POTENCY Wisconsin National Primate Research
Lower manufacturing costs Center (WNPRC)

George Shaw, MD, PhD
University of Pennsylvania (UPenn)

Subcutaneous delivery to ease delivery

Efficacy to ensure broad protection against diversity of HIV

Rajat Goyal, PhD
Director, Country of India




The more potent the antibody,
the less that will be needed
to confer protection

Serum concentration (ug/ml) that conferred

sterilizing immunity at time of challenge
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SHIV challenge studies in macaques

VRCO1
® SHIV-SF162p3
20 mg/kg

VRCO1
SHIV-Balp4

> mg/kg PGT121
® @ SHIV-ADS
@ 1 mg/kg
PGT121
SHIV-SF162p3

1 mgikg PGDM1400

@ SHIV-327cHu
® 0.4 mg/kg
PGT121
SHIV-DH12-V3AD8
® 02mgkg

] cap2s6-vRC26.25
1 SHIV-327¢c.Hu
41 0.08 mg/kg

0.001 0.01 0.1 1 10

TZM-bl neutralization 1C 55 (ug/ml)

HIGHER POTENCY = LOWER DOSE

Passive transfer shiv
challenge studies

In vitro neutralization (1C80)
correlates with the dose
required to afford protection
against the challenge virus



The more potent the antibody

the less it will cost per dose

Cost comparison between
ARVs and monoclonal

anthOdleS @EveryAtMo Every3Mo Every2 Mo Every1 Mo
WHO ARV regime] . \&
ARV costs ($60-122/year for for adults Istline ARVl -~ $60-122
Ny _

first-line) are estimated based
on WHO ARV regiment
guidelines for adults.
Calculations were done 3 mAb cocktail
assuming an average weight of
62 kg* per individual and a

1 mAb $ 55.80

30 mg/kg 2 mAb cocktail

1 mAb $ 18.60 $ 55.80 $ 7440 $ 111.60

manufacturing cost of $30/g** of 10 mg/kg 2 mAb cocktail| $ 3720 $§ 11160
antibody. 3mAb cocktail| $  55.80
*London School of Hygiene &

: .. 1 mAb $ 1.86 §$ 558 $ 7.44 $ 11.16 $ 22.32
Tropical Medicine
**| AV| Report - Mak|ng |t to 1 mg/kg 2 mAb cocktail| $ 372 % 11.16_$ 14 88 % 2232 § 44 .64
Manufacturing 3 mAb cockil| $ 558 § 1674 $ 2232 $ 3348 § 66.96>
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Increasing the potency of antibodies

Comparing the breadth and potency of the engineered
bnAb compared to others
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Investments in HIV research fuels prevention research for
other infectious diseases

March 2014

Volume 507 P March 2016 S ° March 2016
Issue 7491 Volume 351 C1cnce IH]IIIUIIOIO Volume 351
e SCIENCE Issue 6277 gy Issue 6277

Proof of principle for Isolation of potent Zika virus activates
epitope-focused neutralizing de novo and cross-
vaccine design antibodies from a reactive memory B

Bruno E. Correia, John T. Bates, Rebecca J. survivor of the 2014 cell responses in

Loomis, Gretchen Baneyx, Chris Carrico,

Joseph G. Jardine, Peter Rupert, Colin EbO I a Vi rus o Utb I’eak deng ue-experienc&d

Correnti, Oleksandr Kalyuzhniy, Vinayak Vittal,
Mary J. Connell, Eric Stevens, Alexandria Zachary A. Bornholdt, Hannah L. Turner, don ors

Charles D. Murin, Wen Li, Devin Sok, Colby A.
Schroeter, Man Chen, Skye MacPherson, Souders, Ashley E. Piper, Arthur Goff, Joshua D.

Andreia M. Serra, Yumiko Adachi, Margaret A. Shamblin, Suzanne E. Wollen, Thomas R. Thomas F. Rogers, Eileen C. Goodwin, Bryan

Holmes, Yuxing Li, Rachel E. Klevit, Barney S. Sprague, Marnie L. Fusco, Kathleen B. J. Briney, Devin Sok, Nathan Beutler, Alexander
Graham, Richard T. Wyatt, David Baker, Pommert, Lisa A. Cavacini, Heidi L. Smith, Mark Strubel, Rebecca Medellec, Khoa Le, Michael

Roland K. Strong, James E. Crowe Jr, Philip R. Klempner, Keith A. Reimann, Eric Krauland, Tillman U. E. Brown, Dennis R. Burton, and Laura M.

Johnson, and William R. Schief Gerngross, Karl D. Wittrup, Erica Ollmann Walker
Saphire, Dennis R. Burton, Pamela J. Glass, Andrew

B. Ward, and Laura M. Walker

Rational vaccine Ab discovery Ab discovery
design for RSV for Ebola for Zika




Program Goal

. DISCOVERY Status: C :
Develop enhanced broadly neutralizing everage SRR
antibodies (ebnAbs) for use as prophylaxis for Protocol G Samples
adolescent girls and young women
ENGINEERING & OPTIMIZATION
Years: 213
Leverage: Activities:
South-south collaboration, + bnAb engineering (1avi, TSR, 1PI, Uid)
Indian partners for antibody + Passive protection study javi, TsRI,
- evaluation, African partners for WPRC, UFPenn)
Dlscovery end user research, Antibody + End user research (iAvi, Regional African
. . - Centers)
:;spcec:vi.':r:'zeand engineering ﬁg;isﬁlndy evaluation ji4vi, THST],
Enaineering & PRECLINICAL
End-to-End Platform gineerng EVALUATION
Optimization Years: 2/314
- Product development Leverage: Activities:
pipeline US and Indian partners for + Passive protection study
End-user feedback to preclinical evaluation {IAVI, TSRI, WPRC, UPsnn)

pK analysis of antibodies in
macagques (JAV], TSRI, WPRG)
Evaluation of macaque
experiments (lA\ THSTI, NCES)

inform development
decisions

Leverage USAID’s
previous investment in
discovering mAbs to Years- 415
produce an intervention Leverage: Activities:

. . Collaboration with government of
that is accessible to g Low cost manufacturing

hiah-incid India and partnerships with Indian TAVI Il o
Ign-inciaence women manufactuers (e.g., Serum 1AV, Indisn pariners)
Institute), Expertise of IAVI's

Vaccine Development Center

Clinical Trials

CLINICAL TRIALS

Years: 5+
Leverage: Activities:
Clinical CRCs in Africa for « Evaluation of clinical
evaluation of clinical trials, trials
expertise of lAVI's Vaccine {IAVI, THST, IAVI African CRCs )
Institutions: International AIDS Vaccine Initiative (IAVI), The Scripps Research Institute Development Center, IAVI's IND
(TSRI), Institute for Protein Innovation (IPl), Wisconsin Primate Research Center (WPRC), applications for existing bnAbs

University of Pennsylvania (UPenn), Translational Health Science and Technology Institute
(THSTI), National Center for Biological Sciences (NCBS)
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USAID HIV Implementation Science

Leading IS research
activities

Promoting capacity

strengthening for IS

Catalyzing partnerships
and IS data utilization

Disseminating IS findings

Implementing research aligned with PEPFAR and OHA'’s
priority objectives of achieving epidemic control, support for
OVC, sustainable financing and data quality

Creating partnerships with local researchers and institutions,
and providing opportunities to further their research agendas
and build long term sustainability

Engaging key stakeholders before and during all IS studies
and working together to interpret findings and decide upon
programmatic recommendations

Sharing the results of USAID funded research across
multiple platforms, leveraging different approaches for
different audiences, and aligning research data to epidemic
control objectives

24



Results Highlights- IS Annual Program Statement

Partners Demonstration Project (U of
Washington):

e High uptake of PrEP for serodiscordant

couples

e High viral suppression for partners on ART and retention

e 9505 reduction in HIV incidence

HIV Incidence

treeTe1eTe
114101010
it oo
11101010 Aeduction
114101010
114101010
:#:*i#i#i* et

* Graphics by Project SOAR

Linked to care within one month

of diagnosis and retained in care
Engage4Health 12 months after diagnosis®.
(ICAP): 86*

57*
35%

Interventions to
improve linkage

@ Standard of Care
® EngagedHealth package
® Engage4Health package + financial incentive

Kabeho Study (EGPAF):
Real world evaluation of PMTCT Option B+
Implementation

A very high proportion of infants remained HIV-free and alive at 2 years of age.

25



IS: HIV Prevention 2.0 Study

Objective: Develop and Evaluate Integrated Stigma Mitigation
Interventions (ISMI)

« Specific Aim 1: Systematically review the literature for existing
stigma metrics that have been used for MSM and FSW.

* Specific Aim 2: Use mixed methods approaches to characterize
unbiased estimates of the current coverage of HIV prevention and
treatment services as well as barriers and facilitators to the uptake
of these services among MSM and FSW in Senegal.

* Specific Aim 3: Use a prospective cohort (followed 24 mo) of MSM
and FSW in Senegal to evaluate ISMI

L]
e 1
L ¥
JOHNS HOPKINS
BLOOMBERG SCHOOL A j\
of PUBLIC HEALTH
IRESSEF
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Anticipated Health Care Stigma Among Men Who Have Sex With Men

15%

13%

I1%

9%

7%

5%

3%

W15/18

10.1%

B i
(P{O.DDI>
) —

8.9%

5.7%

10.1%

1.7%
1.2%
. U-E%
B

Felt afraid to seek health services

Visit |

Visit2 ®Visit3 ®WVisit4 BYVisit 5

(o)
N

9.0%

4.3%
1.6%
1.2%

Avoided health services

B YVisit 6



HIV outcomes among men who have sex with men

HIV status of cohort Viral Suppression among MSM living with
participants: HIV
+ 40.3% (73/181) living with .,
Qv =
. 80%
HIV incidence over 24
months: i
« 5.4/100 person-years
40%
Self reported currently
being on ART_ i
* 95.4% at visit 1 of cohort
 Did not significantly 0%
change over time Virally suppressed

BVisit1 mVisit2 mVisit3 mVisit4 BEVisitdS [EVisit 6
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Project SOAR Overview

Project SOAR (Supporting Operational AIDS Research)
 2014-2019
e 58 activities/studies in 23 countries
* Consortium of research partners- led by Pop Council:

* Key partners: EGPAF, Johns Hopkins University,
University of North Carolina, Avenir Health, Palladium

 Over 30 local research partners
e http://www.projsoar.org/ / PROJECT



http://www.projsoar.org/

Project SOAR: Strong Emphasis on Research Utilization

RESEARCH

Empirical
Objective

g g

-

PROGRAM
Practical
Highlights Urgent
context Action-Oriented
Engages
stakeholders

Supports use of
findings POLICY
Bargaining
Lobbying
Compromising

30



How IS Contributes to Achieving 90-90-90

e Assessing new innovations
« Measuring feasibility, impact and cost
* Addressing country-level key program gaps and questions

Identify PLHIV Initiate ART Retain & Viral
Suppression

* Self testing  Test and Start e Stigma mitigation

* Reaching men * Enhanced . Adole.s-cent

* Novel size linkage to care transition
estimation for * Differentiated * Family ART
KPs service delivery * Community

* Earlyinfant adherence groups
diagnosis

d gnosi ) \_ /

\_ /




THE PEOPLI
LIVING

Updating the PLHIV Stigma Index b

INDEX
« Stigma Index was developed by IPPF, UNAIDS, GNP+, ICW,
launched in 2008

« Questionnaire-based methodology to quantify stigma and
discrimination — implemented by PLHIV among PLHIV

« Complements experiences of individuals with the collective diverse
experiences of a community of PLHIV

* Provides for evidence-informed advocacy, policy reform, and service
delivery

« Builds capacity of PLHIV networks

« USAID/PEPFAR supported an update in 2017, coordinated by Project
SOAR, eg questions on key populations and HIV treatment



Stigma Index Pilot Results 2017: Stigma Affects HIV
Care Cascade

Delayed entering care

Hesitated to get tested due to fears
because:

¥ Delayed entering care

Not ready to deal with HIV
infection (16-33%)

Worried others would find
out status (11-13%)

25% 21%

° Afraid health workers would
treat me badly or disclose
status without consent/had

Cameroon  Senegal Uganda a bad experience with a
(n=400) (n=406) (n=401) health worker previously

(4-11%)



Stigma Toward Key Populations Impedes Health
Seeking Behavior

42%
0,
24% 26%
0

Cameroon Senegal Uganda Cameroon Senegal Uganda

Afraid to seek health services Avoided seeking health services

| MSM Sex workers



Microbicide Research
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What i1s a Microbicide?

Biomedical products that women can use to protect
themselves from HIV infection




Microbicide Development

M P' ° Microbicide Product
I I Introduction Initiative ‘ Scale-up

‘ Introduction
Demonstration
Projects
Pre-
introduction/

Open Label, Preparation

Effectiveness & Activities
Clinical Trials Ancillary studies
(Phase 1 - 1Il)

| Pre-Clinical

T1 - Translation to Human T2 - Translation to Patients/Practice T3 - Translation to Program

(Introduce in existing health
systems and scale-up)

(Move a molecule into product) (Generate the “real world” evidence)

« Minimize delays in introducing HIV/AIDS prevention
« Better prepare national health systems to deliver new HIV prevention products to
Women

37



Considerations for Microbicide Priorities

: [ ]
= R . . \
&= > 5
0= 7] @ & "'l
PLANNING AND SUPPLY CHAIN DELIVERY Uptake and EFFECTIVE USE &
BUDGETING MANAGEMENT PLATFORMS Adherence MONITORING

» Cost of goods . Stability . HCW training « Acceptability

«  Packaging required * Discretion* . Side effects

* Reversibility*

* Dosing frequency*

* Frequency of visits

* Prescription vs OTC SEEE O LEE

C *
« Self administered Access channels
« Additional benefits

 Product Choice

*Greater diversity in these attributes = greater potential health impact 8



Potential Products

Active
Product Target dosing Ingredients
Vaginal Ring 1 month Dapivirine
Oral Tablets On-demand FITAF
TAF
Microarray < 3 months TBD
Patch
Biodegradable 1 year TAF/LNG
Implant
Vaginal Inserts On-Demand TAF
EVG

GRFT

39



Spotlight: Dapivirine Ring Timeline

N
R ..:_./
s )| ASPIRE
A S0ty 2o Pt b
o ey b Lot e

: DREAM Gy
Open-label extension study: DREAM >DREAM

Open-label extension study: HOPE M,,,,,,,mmm
African adolescents study: REACH

Supporting Safety and PK Studies
EMA Art 58

African NRAs
WHO PQ === (submission & approval)

S. Afr. MCC (SAHPRA)

o>, INTERNATIONAL
. =%% PARTNERSHIP FOR
8 | MTN Annual Meeting March 2017 = MICROBICIDES




Preparing for Introduction

To accelerate introduction and access with advances In
biomedical technologies and new approaches for HIV prevention.

A PEWER T
s “
...“- -:. O D I @ N S
: .: Prevention Options for
E I I O T I O N 5 GLOBAL EVALUATION OF Women iy hubtion Rese arch  OPTIMIZING PREVENTION TECHNOLOGY INTRODUCTION ON SCHEDULE

QVHAPB'!IS.MA HHHHHHHHHHHHHHHHHHHHHHHHHH e;. MICROBICIDE SENSITIVITY

PreP & Intimate Human PrEP Resistance Cost Effective, Systems Thinking,

Partner Violence Centered Design Monitoring Scalable Delivery Technical Assistance
| J

[
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Incorporating End-User Preferences

Research to increase product uptake and
use

Human-Centered Design
Research to Increase
Uptake and Use

(1] LIFE WITH THE RING IS (PROTECTED)

Irsokaytogotothe
m&%‘f‘%’:‘.& bathroom with the ring Int )

It shol W Cﬂﬂll ut auring
mgn y:ﬂ]lﬂ;o It uriratio a bawel
K spptintastay Tmm;tt!;ﬂu:f;:ﬂ?n

‘the habit of checking the

tollet”, ¥ s

@- o T e e e " >
Take ofd gﬁ ! | Put wew S
2 Ring out RingIn AP 2 § :
s 5 i ]
i J (
Every L .-,-f
Month s § S

1t's okay to keap thering
In during your period! Wsmotmecessayto
Voumay wart o dsan 1t clean Inside thevagina. ,, % = L CENTER ror accecemmn
it od, DLI[[M 1t A health {l ! 5
ot neceseory. The o Gontty waening f USAI D =\ INNOVATION e IMPACT
geoes nt colec dirt o :ﬁ;:tneraulnals \,W FROM THE AMER PEPFAR USAID | GLOBAL HEALTH
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Collaboration

PEPFAR
Inter-Agency

OHA
Research

Industry Foundations

WHO
UNAIDS




Thank you!

Questions?




Q&A

Please submit your questions in the chat box on the screen to the right.

Any questions not addressed during the session can be submitted to
and will be answered by email.




Thank you for joining us today!

Please join us for our third seminar

Global Health Grand Challenges
Wednesday, March 28, 12-1PM
https://ghpod.adobeconnect.com/usaid_gh_rd/
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