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A microbicide is a product that can be applied
to the vaginal or rectal mucosa with the
intention of preventing the transmission of
sexually transmitted infections including HIV

Vaginal gel applicator Vaginal ring Vaginal film

Microbicides containing antiretroviral drugs =
Topical PrEP (Pre-exposure prophylaxis)



History of microbicide effectiveness trials:
Surfactants

JAMA - Efficacy of Nonoxynol 9 Contraceptive
| Sponge Use in Preventing Heterosexual
Acquisition of HIV in Nairobi Prostitutes

Joan Kreiss, MD, MSPH; Elizabeth Ngugi, PROD; King Holmes, MD., PhD: Jeckoniah Nelinys-Achola. MoChB: .

Poler Waiyaki, PnD: Pacita L. Roberts. MS: Irene Ruminjo; Rose Sajabi; Joyce Kimeta: Thomas R, Fleming, PhD
3 5 Agarey Anzsla, MbChB: Donna Hatten, MD; Francis Plummer, MD

Phase 1 trial of nonoxynol-9 film among sex workers
in South Africa

30 - e ==
Roxana Rustomjee™*, Quarraisha Abdool Karim?,
Salim S. Abdool Karim™"<, Marie Laga® and Zena Stein® O
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THE LANCET
Effectiveness of COL-1492, a nonoxynol-9 vaginal gel, on HIV-1

transmission in female sex workers: a randomised controlled trial
Lut Van Damme, Gita Ramjee, Michel Alary, Bea Vuylisteke, Verapol Chandeying, Helen Rees, Pachara Sirivongrangson,
Léonard Mukenge-Tshibaka, Virginie Ettiegne-Traoré, Charn Uaheowitchai, Salim S Abdool Karim, Benoit Méasse,

Jos Perriéns, Marie Laga, on behalf of the COL-1492 study group* l
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SAVVY Vaginal Gel (C31G) for Prevention of HIV
Infection: A Randomized Controlled Trial in Nigeria

Paul J. Feldblum'*, Adesina Adeiga’, Rashidi Bakare’, Silver Wevill', Anja Lendvay ', Fatimah Obadaki’, M. Onikepe Olayemi’, Lily Wang', Kavita

_@- PLOS ‘ ONE Nanda', Wes Rountree’

SAVVY® (C31G) Gel for Prevention of HIV infection in
Women: A Phase 3, Double-Blind, Randomized, Placebo-
5 - Controlled Trial in Ghana
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Leigh Peterson', Kavita Nanda'*, Baafuor Kofi Opoku?, William Kwabena Ampofo’, Margaret Owusu-Amoako’, Andrew Yiadom Boakye®, Wes
Rountree', Amanda Troxler', Rosalie Dominik', Ronald Roddy", Laneta Dorflinger'

DSafe but not effective . Increased HIV infection Stopped for futility . Safe and effective



History of microbicide effectiveness trials:

Viral entry blockers

and buffers

Effectiveness of Cellulose Sulfate Vaginal Gel for the O
e Prevention of HIV Infection: Results of a Phase Ill Trial in
@PLOS ‘ ONE Nigeria

THE LANCET

HIV Prevale

Vera Halpern'*, Folasade Ogunsola®, Orikomaba Obunge’, Chin-Hua Wang', Nneka Onyejepu’, Oyinola
Oduyebo?, Doug Taylor', Linda McNeil', Neha Mehta', John Umo-Otong?, Sakiru Otusanya®, Tania
Crucitti®, Said Abdellati*

Lack of Effectiveness of Cellulose Sulfate Gel .
for the Prevention of Vaginal HIV Transmission
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Efficacy of Carraguard for prevention of HIV infection in O (
women in South Africa: a randomised, double-blind,
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Safety and effectiveness of BufferGel and 0.5% O
PRO2000 gel for the prevention of HIV infection
in women

Salim S. Abdool Karim®”, Barbra A. Richardson®, Gita Ramjee",
Irving F. Hoffman®, Zvavahera M. Chirenje', Taha Taha®,
Muzala Kapina", Lisa Maslankowski’, Anne Coletti!, Albert Profy",

placebo-controlled trial

Stephanie Skoler-Karpoff, Gita Ramjee, Khatija Ahmed, Lydia Altini, Marlena G

et Plagianos, Barbara Friedland, Sumen Govender,

Alana De Kock, Nazira Cassim, Thesla Palanee, Gregory Dozier, Robin Maguire, Pekka Lahteenmaki
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Thomas R. Moench', Estelle Piwowar-Manning™, Benoit Masse",
Sharon L. Hillier®, Lydia Soto-Torres?, on behalf of the HIV
Prevention Trials Network (HPTN) 035 Study Team
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THE LANCET

PR02000 vaginal gel for prevention of HIV-1 infection
(Microbicides Development Programme 301): a phase 3,
randomised, double-blind, parallel-group trial
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AIDS 2010: Proof-of-concept that an
antiretroviral can prevent HIV infection

| RESEARCH ARTICLE

3 SEPTEMBER 2010 VOL 329 SCIENCE
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Effectiveness and Safety of Tenofovir Gel,
an Antiretroviral Microbicide, for the
Prevention of HIV Infection in Women

Quarraisha Abdool Karim,“*t Salim S. Abdool Karim,"**** Janet A. Frohlich,* Anneke C. Grobler,*
Cheryl Baxter,! Leila E. Mansoor,* Ayesha B. M. Kharsany,* Sengeziwe Sibeko,* Koleka P. Mlisana,®
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Cumulative HIV endpoints 97 98
Cumulative women-years 1143 1305 1341
HIVincidence rates
(Tenofovirvs Placebo)y | &0V811:2 | 52vs105 | 53vs102 | 56vs94 | 56vs91
Effectiveness 47% 40% 39%
(p-value) (0.004) (0.013) (0.017)




Antiretroviral (PrEP) effectiveness
microbicide clinical trials

: : : Number of
Phase| Trial name Candidate(s) Countries Results
women
Completed Trials
CAPRISA 004 Tenofovir gel . AIDS 2010
: South Africa 1085
(RCT) (coital) 39% (6; 60)
b MTN 003 Tenofovir gel South Africa
u ica,
. (daily) . CROI 2013
VOICE Trial | y Uganda, Zimbabwe 5029 15% (-21: 40)
n i r r 0\~ ,
(RCT) (teio?oc\jlziarlgroT?tIJ\f)aE:)
FACTS 001 Tenofovir gel . CROI 2015
: South Africa 2059
(RCT) (coital) AT 0% (-40, 30)
MTN 020. Daplvmr\e vaginal South Africa, CROI 2016
Il | ASPIRE Trial ring Malawi, Uganda, 2629
. 31% (1; 51)
(RCT) (every 4 weeks) Zimbabwe
IPM 027 Dapivirine vaginal :
. pivirine vagdi South Africa, CROI 2016
Ring Study ring Uaanda 1959 27% (1: 46)
o (1]
(RCT) (every 4 weeks) J




Antiretroviral (PrEP) open label
extension (OLE) microbicide trials

: : : Numb f
Phase| Trial name Candidate(s) Countries HMBEr o Comment
women
Completed Trials
CAPRISA 008| Tenofovi I Results
enofovir ge :
b (OLE RCT) (coital) South Africa 382 presented at
AIDS 2016

Adherence was higher (79.9%) in the FP service compared to the trial clinic (73.9%).
Most women (75.3%) expressed a preference for receiving HIV prevention from FP service clinics.

Integration of PrEP into FP services is feasible, acceptable and can achieve good adherence, similar to those
achieved in clinical trial settings.
This clinical trial evidence may be helpful to policy makers and health care providers planning on implementing

oral PrEP scale-up.

Ongoing Trials
Offered :
MTN 025 \papivirine vaginal South Africa, Initiated:
HOPE Trial P . J Malawi, Uganda, + 2000 nitiated:
(OLE) ring Zimbabwe Q3 2016
lIb (every 4 weeks)

Daoivir ol . — _
IPM 032_ ap|V|r|r1e vagina South Africa, + 1400 Initiated:
DREAM Trial ring Udanda Q3 2016

(OLE) (every 4 weeks) J




Microbicide product pipeline

= Microbicide film formulations:
= Multiple ARVs being evaluated in early stage development as

vaginal films
= Dapivirine, tenofovir, maraviroc, IQP-0528, RC-101

= Phase 1 clinical evaluation of dapivirine film vs dapivirine gel:
ongoing

= Rectal gel formulations:

= Multiple ARVs being evaluated in phase | / |l trials as rectal gels
= Tenofovir, maraviroc, dapivirine, UC-781

= Phase | expanded safety study of 1% rectal tenofovir gel
showed product is safe and acceptable. Pericoital use is
preferred.

= Intravaginal ring formulations:
= With tenofovir and/or other antiretroviral agents -
= Maraviroc + CMPD 167 silicone matrix IVRs |
= MC1220 (NNRT]I) silicone matrix IVR A
=  MIV-150 (NNRTI) silicone matrix IVR ‘
= MIV-160 (NNRTI) EVA matrix IVR
= Tenofovir 90 day polyurethane IVR
= Tenofovir silicone “POD” IVR W
=  Tenofovir + IQP-0528 polyurethane matrix IVR
= Tenofovir disoproxyl fumarate polyurethane reservoir IVR




Multi-purpose prevention technologies

A single product, configured for at
least two SRH prevention indications:
= Contraception

= Protection against HIV

= Protection against other STis e.g. BV, HSV-2
= Other health benefits

= Greater efficiency in terms of cost, access and delivery
of SRH prevention products

= Capitalize on the demand in populations for one
product for one indication to achieve uptake and use
of a second “product” for a different indication eg. a
ring to prevent pregnancy that also prevents HIV



MPT products in development

= Vaginal Rings
= Tenofovir and levonorgestrel (LNG)
= Dapivirine and levonorgestrel

= MIV-150 products - Population Council
= MIV-150 (NNRTI), zinc acetate, LNG, carrageenan in IVR
= orgel
= Combination dependent prevention of HIV, HSV, HPV,
pregnancy

= Barrier microbicides
=  SILCS diaphragm with microbicide gel
= SILCS diaphragm releasing a microbicide

= Other MPT products/technology options
= Rectal specific microbicides, implants, lactobacillus GMO,
= Verselle gel delivery, broad spectrum natural products,
= non-hormonal contraceptives and vaginal ring/film with
monoclonal antibodies.

Courtesy J. Romam



HIV prevention with ARVs HIV prevention
(since 2010) (before 2010)

Male circumcision

¥ Microbicides Auvert B, PloS Med 2005 [JY
Gray R, Lancet 2007

3 ‘ for women Bailey R, Lancet 2007
Abdool Karim Q, Science 2010
Treatment of STIs

Oral H IV / Grosskurth H, Lancet 2000
pre-exposure

prophylaxis PREVENTION =% Female Condoms

BESS Grant R, NEIM 2010 (MSM) \

Baeten J, NEJM 2012 (Couples) &
Thigpen M, NEJM 2012 (HeteM \ Male Condoms ﬂ
A
o intrg\?gg?nr;??ing HIV Counselling
Baeten J, NEJM 2016 &Testing '

Coates T, Lancet 2000

- Treatment for

= " Behavioural Intervention
- prevention - Abstinence [ s &=
Cohen M, NEJM 2011 - Be Eaithful Scnan.

Note: PMTCT, Screening transfusions, Harm reduction,
Universal precautions, Vaccines, etc. have not been included



The world needs a range of options...

Multipurpose Dapivirine ring

prevention Injectable ARVs:
technologies Cabotegravir
.
. 4
N

: Broadly
HIV vaccines Potential neutralising
future antibodies
< prevention CAP256-VRC26.25 IgG

technologies AT

ARV-based CRISPR
implants F/TAF & CAS9 gene editing
A4
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Quiz Question 1

1. Name an antiretroviral microbicide product that has shown to
prevent HIV infection?

A. Dapivirine intravaginal ring
B. Carraguard vaginal gel

C. Tenofovir vaginal gel

D. Maraviroc vaginal film

E. SAVVY vaginal gel



Quiz Question 2

2. Should arange of HIV prevention options become available,
which one method would you choose?

A. Long-acting injectable — received every 2 months
B. Vaginal ring — changed every 30 days

C. Implant — changed every 6 months

D. Vaginal gel — used coitally

E. Oral tablet — taken daily
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Overview of
HIV Vaccine Development

AWACC

Dr Kathy T Mngadi

CAPRISA,
School of Laboratory Medicine UKZN



he NEW ENGLAND JOURNAL of MEDICINE

FERRUARY &, 2014

Ending AIDS — Is an HIV Vaccine Necessary?

Anthooy & Faeo, M D snd Miey D Marston MDD M P M
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“Ultimately, we believe, the only guarantee of a sustained end of the AIDS
pandemiclies in a combination of non-vaccine prevention methods and
the development and deployment of a safe and effective HIV vaccine.”
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The Space for HIV Vaccines

7 HIV \ B Immunological
Vaccines & Microbicide & Drug Based
other development Strategies

immune & longacting -
e S A atentreservor
strategies

Innovationsin the

management of HIV that will Innovations in the Prevention HIV Cure:the ultimate
impact on community viral load of Sexual Acquisition that will control of the HIV epidemic
and infectiousness: prevention be required when secondary will be in the elimination of

of secondary transmission transmission is notaverted viremia inthose infected

Gray, G et al Plos Biol, 2016
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Quick Quiz

 How many HIV vaccines have been tested for efficacy Iin
South Africa?

A. One
B. Two
C. Five
D. More than 5

XCAPRISA




Recent History of HIV Vaccine
Development

Study/ Vaccine/s Risk Group/HIV Result
location incidence

Vax003
Thailand

Vax004
US/Europe

HVTN 502
Americas

HVTN 503

RV144
Thailand

HVTN 505

AIDSVAX B/E gp120
in alum

AIDSVAX B/B gp120
in alum

MRKAdS5 HIV-1
gag/pol/nef

MRKAdS5 HIV-1
gag/pol/nef

ALVAC-HIV vCP1521,
AIDSVAXB/E rgpl120
inalum

DNA, rAD5 (A,B,C)

IDUs
3.4%

MSM/high risk
women
2.6%

MSM/high risk
women
3%

Heterosexual
men & women
3. 7%

Heterosexual
men and women
with variable risk
0.28%

Circumcised
MSM Ad5 neg
1.8%

No VE

No VE

Halted for futility; early
transientincreased
infection in vaccinees

No VE; late increased HIV
infection in unblended male
vaccinees

31.2%VE at42/12;

60%VE@ 12/12

Halted at interim analysis
for futility

XCAPRISA




Potential Impact of a Vaccine

MNew Adult Infections in Low- and Middlie-
Income Countries by Year and WVaoone
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0% ey, 5.5 million
S0% COverg]e

50% efficacy,
0% oy “ } 17 milign

T04% eficacy,
40% Coverage } 28 milion

Even a vaccine with low efficacy and limited coverage can impact
the epidemic and play a role in preventing future infections
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Formation of the P5 Partnership

Strategy;

Continue to build public-private
partnerships critical for success,

1. Wark with host countries to support a

flaxible regulatory strategy in target
populations and regions,

2_Generate and incorporate knowledge
from the assessment of next-
generation vaccine concepts.
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Current Vaccine Development In

HVTN

HVTN 097

Designed to
evaluate RV144

vaccine regimen

in RSA and
compare
iImmunogenicity
to thatin
Thailand

HVTN 100

A standard
phase 1 trial of
the clade C
products to
decide whether
to proceed to
phase 3

HVTN 702

A Classic phase
3 RCT
assessing
efficacy and
safety aimed at
licensure

XCAPRISA




Mosaic Vaccine Development

Different HIV-1 clades dominate in different geographic regions

Vectors that elicit optimal
immune responses

Low seropravalent Ad2S5
Ad26 HIV-Gag-Pdl
Ad26 HIV-Env

(MVA HIV-Gag-Pol-Env)

Adolescents {11-17
years) /Adults (18-65
years) in endemic
countries and

' LN ST,
. (ST Y g

B o scovene 0 ¢

WA W

a8 B v

WAAS B populations at risk in
:Tw Western world
. imbAWN’

Mosaic inserts for
global coverage

Trimeric env protein for
improved humoral
immunity

| Pronsborss e BT hssrnry sal on Chlasiosl MWV =
R L L I T RS TR

cedicine

Mosalc HIV-1 vacomos expand the breadth and depth
of cellular insmane responses in o\hcu.n muonkers
PIA T Dt e, O
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High Level Clinical Development
Plan

2014-2016 201 7-2021 2021 +

Long term efficacy
« Persistence of

Immunity

Africa and Asia
Efficacy in high risk
population

USA, Africa, Asia

« Safety

* Regimen selection
+ Dose confirmation

Addtional triaks
 Zhopulations

LSA, LatAm, Europe
Efficacy in high risk

population = FCOURtFies

Ancillary studies
+ Evaluation of
alternative
schedules
* Evaluation of
Mosaic trimer
3|uation of

Additional trials
* Lot to lot, bridging

Ls{ BLA-MAAsubmissions ?
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Janssen and Collaborators

Se—
anssen BIDMC
J::g_._.,.. ‘ ““““““ e Harvard MHRP
AV Ragon NIAID/HVTN

Approach Traverse
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Passive Immunisation

Prevention Treatment
VIV W Can mAb prevent infection 1 Does mAb have virologic effect; i.e.,
V3-giycan eyan in high risk adults (PrEP) lower viremia
CDA biring site U CanmAbprotectinfantsduring U Used for treatment interruption; e.g.,
\ : s childbirth and breastfeeding ART sparing
. _ U Whatlevel of antibody is needed U Can mAbsimpact the viral reservoir;
‘& iRV (ug/mi)to protect .8 used with latency reversing
v 5 intertacs
0 Howlong will theantibodywork ~ 8gents
MPER (weeks, months?) U Can mAbs be used with ART as part
of approach to functional cure
- TN Possiblethat Single mAb
g N could protect Likelywant combinations to maximize
effectand avoid escape

VRCO1 and 3BNC117 in trials
CAP 256 in clinical trials in 2017/18

Chnstina Corbaa, Andraw Ward,

I
i
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Quick quiz

 How long did it take to develop a licenced Influenza
vaccine?

A. 10 years
B. 20 years
C. 50 years
D. 90 years

XCAPRISA




Vaccine Research in Perspective

VACCINE DISCOVERY VACCINE DEVELOPED YEARSTO
OF VIRUS FOR HUMAN USE VACCINE

H. Influenzae-B 1892 1985
Herpes (HSV-1) 1919 Not available >90
Pertussis 1906 1926 20
Polio 1909 1954 47
Yellow Fever 1900 1935 35
Influenza 1933 1945 12
Measles 1911 1957 46
Hepatitis A 1973 1995 22
Hepatitis B 1967 1984 17
HPV 1974 2007 33
HIV 1983 Not available >30

XCAPRISA
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HIV VACCINES THE woRLD’S
BEST HOPE TO END AIDS
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HIV VACCINE

Questions??

g CONTRE PR THE ADS PROGAAWAE OF RESEARCHIN S0UTH AFICA



