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More than 30 years of HIV Science

A good example of translational research

SCIENCE
8 _ i A ~ ~ A
2. . | - . C

Isolation €
of HIV

Vaccine
2 Tral ¢
HIV controllers Post-treatmen
....... controllers
Berlin
Tetherin *Patlent SAMHD1
Circumcision HPTN 052

' 1981 1983 1985 1987 1989 1991 1993 1995 1557 1595 2001 2003 2005 2007 2009 2011 2013 2015

1982 |1944 | 1986 |198E | 19p0 |1992 1994 |19d6 | 19P8 [2040 [2002 |z004 [2006 [POOB [201p

O

Start

&l Co- APOBEC3G CAPRISA D04 .
receptor receptors Temprano
TRIM 5o
PMTCT .
iPrEX
(AZT) Microbial |pergay

Translocation = AN
Legend: Immune
Activation Proud

Treatment

F.Barre Sinoussi, AL Ross, JF Delfraissy Nature Microbiology 11.2013




Ending the HIV/AIDS
Pandemic

2030 ?




. Adult HIV Incidence Rate by Country

?ﬁva

Estimated 2014 sdult
(1548 yo! incikderce per
100, 0)8 population

B 06-1508

15,1300
Wi-100
100.1 - 20100
Missing Vatoe

ANRS




Progress in access to antiretroviral
O e therapy ....... 200072075 i

15 million

The last decade of scale up:
A Price reductions
A Major investments

m Africa

B Americas

A New service models

7.5 million m South-East Asia

= Europe

m Western Pacific

m Eastern Mediterranean
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MDG main resul ts a

------ '. “New HIV 500 00 200 00
infections m|II|o.[.C 35"/‘3].1I||I0n 0 0
AlIDS-associated 2.4 1.2 400,00 200,00
deaths millio.[€ 5% yjllion 0 0
PLHIV | 1.5 15 30 ALL
accessing ART  millio.2 *1 yjllion million
Investments for 7 billion 20 32 29
global HIV @3 yillion  billion billion

response (US$)

WHO & UNAIDS , 2015



A unique engagement of patients representatives for the

universal access to treatment

——&—— TDF/FTC/EFV (1 pill once a day)
TDF/3TC/EFV (1 pill once a day)
AZT/3TC + EFV (1 pill twice a day + 1 pill once a day)

TDF/FTC/EFV Originator Cat.2 (1 pill once a day)
—#—— TDF/FTC/EFV Originator Cat.1 (1 pill once a day)
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Evolution of 1st line treatment price (MSF)

Generic competition and activists pressure = drastic reduction of ARV
prices in ressource-limited countries but still too few combination
available + 2nd/3"d|ine treatments prices too high !

Today: The revolution of Hepatitis C treatement!

New fight to achieve universal access at an affordable price to save lifesé



Les Sites ANRS (N=8) et les Pays partenaires

. Pays-sites

Pays hors-sites
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Caractéristiques des programmes sur les sites

Travail en réseau (projets multi-sites)

Groupe de travall nord/sud en \vikelegie (quantification VIH
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Quality Control: viral load and genotyping
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Acces au traitement dans les Pays du Sud
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« ARV therapy in sub saharan Africa:
-Complicated combination regimens
-Expensive and dangerous

-Severe side effects

-Adherence

-Rapid developpment of drug
resistance in the community».

Instead of promoting expensive and
dangerous ARV t het
PREVENTION »

E.Katabira, D Mabey ,et al Lancet,1998




Effectiveness and safety of a generic fixed-dose combination
of nevirapine, stavudine, and lamivudine in HIV-1-infected
adults in Cameroon: open-label multicentre trial >

Christian Laurent, Charles Kovanfack, Sinata Koulla-Shire, Nathalie Nkoué, Anke Bourgeois, Alexandra Calmy, Bernadette Lactuock,
Viviane Nzeusseu, Rose Mougnutou, Gilles Peytavin, Florian Liégeois, Eric Nerrienet, Michéle Tardy, Martine Peeters, Isabelle Andrieux-Meyer, Lancet 2004; 364:29-34
Léopold Zekeng, Michel Kazatchkine, Eitel Mpoudi-Ngolé, Eric Delaporte, for the ANRS 1274 study group Seé Gonimmient jage 3
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| Tailored Prevention
1 Prevention Toolbox

Using HIV

Provision of

Tailored
Prevention AR\'"sEf:rPPgnJ
Services o P
& N

Blood Supply

i
‘ Condoms ‘

Frevention
Yoolbox

Education/Behavior
Modification

ANRS

Screening ~ -

,

Syringes

HIV Testing/

Counselin
g Tregtment as

I Prevention
’ Medical Male
’ Circumcision

‘Combination
‘ STl Treatment

HIV
, ‘ Microbicides

- Prevention
Clecan Trcatment/Prevention
of Drug/Alcohol Abuse

CT,

\




Male circumcision (MC) and HIV prevention 1/3
Main scientific facts

A2005-2007: 3 RCT (South Africai ANRS-1265, Uganda, Kenya)

AMC reduces the female-to-male transmission of HIV by about 60%
AMC explains the HIV heterogeneity in Africa

A2007: WHO-UNAIDS recommendation

AAdapted to Eastern and Southern Africa

AEffectiveness: 10 MC to prevent 3 HIV infections in 10-20 years
ACost: about 80 euros per MC

AHigh acceptability

AHigh potential impact

About 50% worldwide HIV incidence

. “-Adultes (15-49 ans)

' séropositives
France e LU W 25,01% - 39,0%
an@&éﬁﬂ:ﬁ% ~=21 Inserm B 3ot o0

ida-hiv | |

épati 5,01% - 15,0%
ANRS Hapetites L . y 0
‘Agence autonome de I'lnserm
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Male circumcision (MC) and HIV prevention 2/3
Large scale study (anrs-12126) 2008-2011 (B.Auvert )

ATownship of Orange Farm in South Africa in 2008:
110 000 adults, MC prevalence = 12%, HIV prevalence = 20%

ARoll-out of Voluntary Medical MC (VMMC)
ACommunity based campaign against HIV
A25 000 VMMC with HIV testing and counseling

AResults in 2012:
MC prevalence reaches 50% (60% among young men)
Reduction of HIV prevalence among men
No effect on risky sexual behavior and condom use
Women have a positively view of MC
Women with circumcised partners are less infected with HIV




Male circumcision (MC) and HIV prevention 3/3
Roll-out in Africa since 2008

ARoll-out in 14 priority countries in Eastern and Southern Africa
with low MC prevalence and high HIV prevalence

AGoal: 80% coverage among adults (21 million VMMC are needed)
AFunding: PEPFAR (USA), the Global Fund, African countries

AComplementary to ARV:
ARV for HIV-positive, VMMC is effective for HIV-negative

ACompetition for funding with ARV!
AAbout 10 million VMMC done in 2008-2015 (50% of the goal)
AWHO stated in 2014: fiThe feasibili!f

Figure. Annual numbers of voluntary medical male circumcisions performed for HIV
prevention in 14 countries of East and Southern Africa, 20082014
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Prevention Modalities Built upon
Antiretroviral Therapy
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.......

Children Newly Infected with HIV

= Globally, 1990s to 2014

~600,000

60% reduction in
infant infections
since ACTG 076

ANRS 024

~220,000

1990s 2014

Source UMAIDS



Prevention Modalities Built upon
Antiretroviral Therapy
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Conflicting Results with Daily Oral PrEP

Efficacy (95% ci)
[] 75% (55; 87)

FTC/TDF for HIV discordant
couples (Partners PreP)

TDF for HIV discordant
couples
(Partners PrepP)

67% (44; 81)

TDF for young
heterosexuals
(TDF-2)

TDF/FTC for injecting drug

users . .
(Bangkok TDF) | u 49% (10:72)

| 63% (22; 83)

TDF/FTC for MSM
and TW
(iPrex)

L] 44% (15 63)

TDF/FTC for
women
(FEM-PrEP) L

TDF/FTC for
women []
(VOICE)

TDF for

\(A\I/O(;T(e:rllE) L] -49% ( -129; 3)

6% ( -52; 41)

-4% ( -49; 27)
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Modified from: Abdool Karim SBancet 2013; 381(9883):20&0




ipergay IPERGAY

ANRS
Intervention Préventive S d D 1

de 'Exposition aux Risques tu y eS I g n
avec et pour les Gays

Effecti veness of non ¢
Randomized placebo-controlled trial

Full prevention services *
= | DF/FTC before and after sex

. .
AHigh risk MSM ——

ACondomless anal sex
with >2 partners

A Counseling, testing for STI, condoms, vaccination, PEP

Primary endpoint: HIV infection

Incidence of HIV infection: 3/100 PY, 50% efficacy, ~ 2000 pts
ANRS www.lpergay.fr
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Intervention Préventive
de I'Exposition aux Risques
avec et pour les Gays
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Probability of HIV seropositivity
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0.06 |

KM Estimates of Time to

HIV-1 Infection (mITT Population)

Log-rank test p=0.0022

Placebo

T

il

TDF/FTC

N at risk : Placebo 201 142 74

TDF/FTC

199 141 82

55 42
58 43

Mean follow-up of 13 months: 16 subjects infected
14 in placebo arm (incidence: 6.6 /100 PY) and 2 in TDF/FTC arm (incidence: 0.9 /100PY)

NEJM in Press

months from DO

86% relative reduction in the incidence of HIV-1 (95% CI : 40-98, p=0.0019)

ANRS
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The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 AUGUST 27, 2015 VOL. 373 NO.9

Initiation of Antiretroviral Therapy in Early Asymptomatic
HIV Infection

The INSIGHT START Study Group*

A Time o First Primary Event

104
1 De{erneduritiatin:l-n_
ﬁ a7 l_'--I
£ B N=>4,600 adults in 35 countries
N -
P B Risk of developing serious iliness or death reduced by 53%
2 - e et among HIV+ patients starting ART at CD4 count above 500,
compared to CD4 of 350
n T T T T T T T T T 1
1] B ] 1% 24 k[ k-] 42 48 54 &0
Manth
Mo, at Risk
Irnrrediate initiztion 1326 130z Enm 2163 1501 1437 1031 FLT 541 136 110
Deferred initiation 13589 e 2181 2135 1503 1417 1021 el 520 334 103
Estimated Percentage
Irmrrediate initiztion oz 0.4 0. 09 1.2 L5 2.0 15 31 37
Dwlarred initiation 05 12 L3 2.4 i3 4.1 4.5 5.3 59 i
ANRS

INSIGHT START study group, NEJM 201



Temprano Trial Shows Health

The NEW ENGLAND JOURNAL of MEDICINE Bene'lts of Earlv ART
ORIGINAL ARTICLE Mo
] B RCT of over 2,000
February 2015 patients in Cote d'lvoire
A Trial of Early Antiretrovirals and Isoniazid Early ART and IPT
. . . in HIV-Infected | ™ Early ART (as compared
Preventive Therapy in Africa African Adults | 10 delayed treatment)
The TEMPRANO ANRS 12136 Study Group* With High CD4 ;%%u:eezghsskiﬁ:lgse:th
A Primary Outcome count'l("rri:?)‘prano (e.g., TB and bacterial
I Pati infections) by 44%
Al Patioty 10-Mo C Danel, D Gabillard, JB Ntakpe, et al
— Probability
£ E 2 — Deferred ART 14.1%
3 E — Deferred ART+1PT EE% Patients with Baseling CD4+ Count =500/ mm?
5 £ 2004 Early ART 7 A% 10-Mo
%E 5 — Early ART+IPT % P Probability
R = £ — Deferred ART 12.4%
2 & . E,I E — Deferred ART+ BT 7.4%
p = 109 6 £ 207 Early ART B.9%
3 T Eﬁ — Early ART+1PT 4.6%
i 54 E g 157
E - - ﬂ E
43 ] U- : E q _H—
] p T T T 1 &= 107 f——
o 5 12 14 24 30 - | ——
Months since Randomization 3; B o5 - ,""_rri
Mo. at Risk E i .]"—‘I =t —
Deferred ART ~ S1L 473 448 418 400 366 3% o= : . .
Deferred ART+IPT 512 489 473 459 440 419 o & 12 18 24 30
Early ART 515 481 463 452 432 403 )
Early ART+1PT 518 501 478 459 445 418 Months since Randomization
Mo, at Risk
Deferred ART 201 1490 181 168 162 145
Deferred ART+IPT 212 204 197 191 182 174
Early ART 222 205 193 189 185 171
France Early ART+IPT 214 205 19r Lag 154 L1

an@s ~zll lnserm
e s TEMPRANO ANRS 12135 ‘

Institut national
de la santé ot de la recherche médicale



mejg'gmj}?jj‘: The ANRS 12249 TasP trial (;

A Clusterrandomizedrial (2011-2016)evaluatingthe
feasibility acceptabilityand efficacyof immediateART

on HIV incidence in rural KwaZwNlatal, SouthAfrica
(Iwuji C et al, Trials 2013; Ontgliemannret al, BMCPublH 2015)

Homebased HIWesting (6 monthly rounds)
Trial area population: 22,000 individuals

Referral toTasFclinicif identified HIV+

S~
~~o
~~o
S~
~~o.
S~
S~
NN‘A

TasP clinics (1/cluster) DoH clinic (3 clinics in trial area)
11 Intervention clustersTreat all HIV+ individual
regardless of CD4 count /clinical stage Treat all HIV+ individuals
11 Control clustersTreat all HIV+ individuals according to South African guidelines

according to South African guidelines
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Rates of linkage to HIV care '/.\
within 3 months of referral by sex o~

P=0.42

L 38.4%

Total
N=1218

A

[

Women
N=880

| 37.7%

Men
N=338

|

140.2%

™ No linkage to clinics
M Linkage to DoH clinic only
M Linkage to TasP then to

DoH clinics

M Linkage to DoH then to
TasP clinics

M Linkage to TasP clinic only

Global linkage to HIV care (%)

Plazy et al IAS, 2015



GUIDELINE ON WHEN

TO START ANTIRETROVIRAL
THERAPY AND

ON PRE-EXPOSURE

PROPHYLAXIS FOR HIV

SEPTEMBER 2015

World Health
Drga nization

A ART should be initiated in
all adults living with HIV at
any CD4 cell count

Temprano +++
A Treatment as Prevention
START, TASP ?

A Oral PrEP should be
offered as an additional
prevention choice for
people at substantial risk
of HIV infection

Proud,IPERGAY +++

A PREP in Francei Nov
2015, a major political
deC|S|on

Role of ANRS ?



« Paris sans SIDA »
2016 Paris  Blueprint to End AIDS

1. Diagnose and link to
care

2. Treat with ART, retain
in care, prevent
transmission

® 3. Facilitate access to
PrEP and PEP

&

Reduce new
infections from 4 000
in 2014 to 1000 by 2020

PREVENIR ANRS TRIAL

ANRS



Outbreaks: a constant repetition

SARS 2003 SR
Chikungunya 2005 il
H1N1 pandemic 2009 - .

MERSCoV 2013 i

300+ million .. 50-100

Ebola 2014 “ =

THIRD
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§
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3 miltion xowcrw 1 million
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A COLLABORATION BETMELN COOD AND COLUMN F1VE

West Nile in the New World
Clostridium difficilé27
Dengue fever

Escherichia coli

Influenza viruses

West Africa Ebola virus disease outbreak: ALL CASES

Cumulative curves combining case number from Guinea, Liberia, Sierra Leane, Nigeria & Senegal

Unknown pathogen xR
ZIKA --
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THE EBOLBRISIS

Mortality 70% !

AUGUST I SEPTEMBER 2014



The NEW ENGLAND JOURNAL of MEDICINE

04/2014

BRIEF REPORT

Emergence of Zaire Ebola Virus Disease
in Guinea — Preliminary Report

Sylvain Baize, Ph.D., Delphine Pannetier, Ph.D., Lisa Oestereich, M.Sc.,
Toni Rieger, Ph.D., Lamine Koivogui, Ph.D., N'Faly Magassouba, Ph.D.,
Barré Soropogui, M.Sc., Mamadou Saliou Sow, M.D., Sakoba Keita, M.D.,
Hilde De Clerck, M.D., Amanda Tiffany, M.P.H., Gemma Dominguez, B.Sc.,
Mathieu Loua, M.D., Alexis Traoré, M.D., Moussa Kolié, M.D.,
Emmanuel Roland Malano, M.D., Emmanuel Heleze, M.D., Anne Bocquin, M.Sc.,
Stephane Mély, M.Sc., Hervé Raoul, Ph.D., Valérie Caro, Ph.D.,

Ddniel Cadar, D.V.M., Ph.D., Martin Gabriel, M.D., Meike Pahlmann, Ph.D.,
Dennis Tappe, M.D., Jonas Schmidt-Chanasit, M.D., Benido Impouma, M.D.,
Abdoul Karim Diallo, M.D., Pierre Formenty, D.V.M., M.P.H.,

Michel Van Herp, M.D., M.P.H., and Stephan Giinther, M.D.

BSL 4 Laboratory Jean Mérieinserm, Lyon
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REACTIng: a multidisciplinary network (2013-¢ . )
Research and ACTion targeting emerging
Infectious disease

A Endorsedby Ministries of Healthand Research
A Obijectives

A Improveresearchpreparednessgovernanceresearch tools and
priorities, links between disciplines, regulatory issweeeria of
research emergencyunding

A Timely initiation of research projects and funding

A From basic science to social and humsgiences

A Sponsored bynsermfor Aviesan

REACTIngThe French Response to infectious disease crlses
Lancet April 2016 (in press) JF Delfraissy, Y Yazdanpanah, Y Lévy RE A(":.Ting



m Favipiravir in patients @

with Ebola Virus Disease:

early results of the JIKI trial iIn Guinea RE A/ -“Ting

(Inserm C1463 - EEUU H2020 666092)

Daouda SISSOKO, Elin FOLKESSON, M'lebing ABDOUL,
Abdoul Habib BEAVOGUI, Stephan GUNTHER, Susan SHEPHERD,
Christine DANEL, France MENTRE, Xavier ANGLARET, Denis MALVY

Inserm U897, University of Bordeaux, France

Médecins Sans Frontiéres (MSF), Belgium

Alliance for International Medical Action (ALIMA), France

Centre de Formation et de Recherche en Santé Rurale de Maférinyah, Guinea
Bernhard-Nocht-Institut fiir Tropenmedizin, Germany

Inserm U1137, Paris Diderot University, France

All authors declared no conflict of interest
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Experimental Treatment with Favipiravir for
Ebola Virus Disease (the JIKI Trial): A
Historically Controlled, Single-Arm Proof-of-
Concept Trial in Guinea

PLOS Medicine | DOI:10.1371 journal. pmed. 1001967  March 1, 2016



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Evaluation of Convalescent Plasma for Ebola
Virus Disease in Guinea

J. van Griensven, T. Edwards, X. de Lamballerie, M.G. Semple, P. Gallian,
S. Baize, P.W. Horby, H. Raoul, N. Magassouba, A. Antierens, C. Lomas, O. Faye,
A.A. Sall, K. Fransen, J. Buyze, R. Ravinetto, P. Tiberghien, Y. Claeys, M. De Crop,

L. Lynen, E.I. Bah, P.G. Smith, A. Delamou, A. De Weggheleire, and N. Haba,
for the Ebola-Tx Consortium™



~ PostEbogui Cohort Guinea Oct 2015

« To implement a cohort of adults and children declared free of
EVD aiming at describing the:
Clinical and immuno-virological perspective
Clinical symptoms and sequelae, co-infections

EBOV clearance in the different body fluids (blood, saliva, maternal breast
milk, urines, feces, cervicovaginal secretions, semen)

Kinetics of IgM and IgG & Genetic factors
Psychological perspective

Psychological consequences of Ebola disease (individual and family)
Social and anthropological perspective

Analysis of social effects of EVD (through a description of stigma experience
and typology of survivors’ socio-sanitary impairment situations)

Subjective experience of illness and cure, impact on health workers

« To conduct an in-depth immunological ancillary study on a
sub-sample of the main study (PostEbogui-Immuno, INSERM)

REE T| ng



i !nserm

r Disease Control and Prevention

Morbidity and Mortality Weel
e/Vol. 64 N

Possible Sexual Transmission of Ebola Virus — Liberia, 2015

hristie, MIA, Gloria J. Davies-Wayne, MPHZ, Thierry Cordier-Lasalle, DESS?, David ]. Blackley, DrPH?, A. Scott Lane

Villiams, MD, PhD?, Shivam A. Shinde, MBBS2, Moses Badio, MSc3, Terrence Lo, DrPH!, Suzanne E. Mate, PhD*, Jas

iael R. Wiley, PhD*, Jeffrey R. Kugelman, PhD#, Gustavo Palacios, PhD*, Michael R. Holbrook, PhD3, Krisztina B. Jan

lit, PhD3, Neeltje van Doremalen, PhD3, Vincent ]. Munster, PhD?, James Pettitt, MS3, Randal ]. Schoepp, PhD, Leer

ampidou, MD®, Karsor K Kollie, MPH3, Sonpon B. Sieh3, Alex Gasasira, MBChB?2, Fatorma Bolay, PhD?, Francis N. k
Tolbert G. Nyenswah, MPH3, Kevin M. De Cock, MD!




=z PostEbogul Cohort Guinea Dec 2015

Eric Delaporte, IRD

S - Inclusions Oct 8 2015 SEEmOe\{W F:’(éjl?%p(;?itive n
- patients at M3, M6
Eq N=454 N = 160 patients
e”] / Arthritis 124 | 17%
s Cephalalgia 90 13%
é _ // Abdominalpain 62 9%
= / Asthenia 54 | 8%
o —— Myalgias 54 8%
10 15 20 25 30 35 s 4 Fever 53 7%
Week 2015 OccularProblems | 42 6%

Amongthe 304 patients |
- 5unexplaineddeaths Among4?2 patientswith
occularproblems

21 investigated
11 uveitis

= REACTing

A,

- 3 pregnancies




Soclal andHumanSciences:

I SocialMobilisation and community engagement for
the Ebolavaccinetrial in Guineaandfavipiravirtrial

I Ebola Epidemic and social production of trust In
Senegal IRD CNRSUCADand Ministry of Health
Senegal

I Rumors disputes and controversies perspectives
from the digital world; IROD McGIill University
ColumbiaUniversity WHO
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Time for global action on Zika virus epidemic

Our response to infectious disease epidemics must be faster and smarter

Daniel R Lucey adjunct professor of medicine

Department of Medicine, Infectious Diseases, Georgetown University Medical Center, Washington, DG, USA

Association between Zika virus and microcephaly in French 9@'& ®
Polynesia, 2013-15: a retrospective study

Simon Cauchemez, Marianne Besnard, Priscillia Bompard, Timothée Dub, Prisca Guillemette-Artur, Dominique Eyrolle-Guignot, Henrik Salje,
Maria D Van Kerkhove, Véronique Abadie, Catherine Garel, Arnaud Fontanet, Henri-Pierre Mallet™

Summary
Background The emergence of Zika virus in the Americas has coincided with increased reports of babies born with  published Online
microcephaly. On Feb 1, 2016, WHO declared the suspected link between Zika virus and microcephaly to be a Public  March15, 2016

X . . - o . X . http://dx.doi.org/10.1016/
Health Emergency of International Concern. This association, however, has not been precisely quantified. $0140.6736(16)00651.6

www.thelancet.com Published online March 15, 2016 http://dx.dol.org/10.1016/50140-6736(16)00651-6



Guillain-Barré Syndrome outbreak associated with Zika virus =@ “x ®

CrogaMak
infection in French Polynesia: a case-control study
Van-Mai Cao-Lormeau*, Alexandre Blake*, Sandrine Mons, 5t phane Lastére, Cludine Roche, fessica Vanhomwegen, Timothée Dub,
Laure Baudouin, Anita Teissier, Philippe Larre, Anne-Laure Vial, Christophe Decam, Valérie Choumet, Susan KHalstead, Hugh [Willison, Lucike Musset,
Jean-Clavde Manuguerra, Philippe Despres, Emmanuel Fournier, Henri-Pierre Ma let, Didier Musso, Arnaud Fontanet®, Jean Neil*, Frédéric Ghawche*
Summary
Background Between October, 2013, and April, 2014, French Polynesia experienced the largest Zika virus outbreak rpublished online
ever described at that time. During the same period, an increase in Guillain-Barré syndrome was reported, suggesting ~ February 25, 2016
a possible association between Zika virus and Guillain-Barré syndrom e. We aimed to assess the role of Zika virus and t:jﬁj’u;?g'gg;f;g?
dengue virus infection in developing Guillain-Barré syndrome. SccOulmefomment
www thelancet.com Peblished online Febreary 29, 2016  http/fdx dolong/10.3016/50140-6736 (16)00562-6
- - - - - - +
Acute myelitis due to Zika virus infection W™

CrossMark

Sylvie Mécharles, Cécile Herrmann, Pascale Poullain, Tuan-Huy Tran, Nathalie Deschamps, Grégory Mathon, Anne Landais, Sébastien Breurec,
Annie Lannuzel

www thelancet.com Published online March 3, 2016 hrtp://dx.dol.org/10.1016/50140-6736(16)00644-9

Zika virus detection in urine from patients with

Guillain-Barré syndrome on Martinique, January 2016

B Rozé?, F Najioullah?? ] Fergé+, K Apetse®, Y Brouste®, R Cesaire?3, CFagour7”, L Fagour? ,P Hochedez 3, S Jeannin &, |
Joux ® , H Mehdaoui* ,R Valentino ¢, ASignate 8, A Cabié*2?, on behalf of the GBS Zika Working Group *
1. Infectious and Tropical diseases Unit, Universitary Hospital of Martinique, Fort de France, France
2. Laboratory of Virology, Universitary Hospital of Martinique, Fort de France, France
. Université des Antilles, EA4537, Fort de France, France
. Intensive Care Unit, Universitary Hospital of Martinique, Fort de France, France
. Electrophysiological Departement, Universitary Hospital of Martinique, Fort de France, France
. Emergency Departement, Universitary Hospital of Martinique, Fort de France, France
Diabetology Departement, Universitary Hospital of Martinique, Fort de France, France
. Neurology Departement, Universitary Hospital of Martinique, Fort de France, France
. INSERM CIC1428, Fort de France, France
10. The members of the group are listed at the end of the article

Correspondence: Benoit Rozé (benoit.roze@chu-fortdefrance.fr)
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REACTIng 20314016

Bernadette Murgue’
Jean Francois Delfraissy?

éditorial Virologie

! Adjointe, Institut de microbiologie et
maladies infectieuses, Institut national
de la santé etde la recherche médicale
{Inserm), 101, rue de Tolbiac, 75654

Recherches en situation d’émergence infectieuse :  ra, ceer o, France
la réeponse a la crise se prépare dans l'intercrise S Ditecteur de Mttt de merabicogie

et maladies infectisuses

Virologie 2012, 16 (1).:.3-5

REACTing : the French response to infectious disease crises W
Lancet, April 2016 (in press) JF Delfraissy, Y Yazdanpanah, Y Lévy

« Quatrieme priorité, la recherche dans toutes les disciplines, des sciences du vivant aux
sciences humaines et a la démographie.

t F NOS [[dzS €t QFrYyUGAOALI GA2Y Sy YIFGASNBE RS NB
prépare des a présent, la France a constitué un consortium mutualisant les moyens de
ses instituts, baptisé REACTIng : chargé de préparer la recherche sur les menaces

al yAGIF ANBAa SYSNHSy(uSas OS O2yaz2NIAdzy |[6SYS
L2 dzNJ YSGOUNB Sy dzdz&NB dzy LINBINF YYS RS | NBOK
yydzSttS RS M YATftA2Y RQSdzZNRP f dzA» LISNXNSG (N

Allocution du Président de la République, M. Francois Hollande
Conférence de Haut Niveau sur la Sécurité Sanitaire Internationale, tydars 2016




Lessons Learned

1. Clinical Trials -> Prevention trials
A Top to bottom decisions
A Scientific priority
A No specific call /Specific working group
2. Prevention Research: Highly cost /Cost effective
A Temprano 6 MU
A IPERGAY 3MU
A Start 34MU
A HPTN 72 M
A ANRS is the « trigger » for « tour de table »
3. Science Driven or guidelines driven ?
4. High international visibility for the French Community

France nstituts 111

~szz il Inserm
an RS Mard & sud o

Sida-hiv

Institut national
de |la santé ot de la recherche médicale

ANRS Agance autonamea de I'lnsarm
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Pauline first admitted to the isolation unit
(HLIU) at the Royal Free in December
2014 after contracting the disease in
Sierra Leone.

J |
Novar

Discharged in January 2015 after making
a recovery.

. N Readmitted on 8th October 2015 to the
Dr Jacob: «This is the original HLIU after developing meningitis
Ebola virus she had many months
ago which has been inside the She received symptomatic treatment and
brain, replicating at a very low the experimental antiviral drug GS-5734
level, and has now remerged to
cause this clinical iliness of Discharged from its care on November
meningitis» 11 , 2015




| Ebola, a call for action

e i e s |

' Ebola: time to act

Governments and research organizations must
mobilize to end the West African outbreak.

11 SEPTEMBER 2014 | VOL 513 | NATURE | 143

Ebola: learn from the past

Drawing on his experiences in previous outbreaks, David L. Heymann calls for
rapid diagnosis, patient isolation, community engagement and clinical trials,

16 OCTOBER 2014 | VOL §14 | NATURE | 29¢




The NEW ENGLAND JOURNAL U_]"' MEDICINE

SPECIAL REPORT

The Neglected Dimension of Global Security — A Framework
for Countering Infectious-Disease Crises

Peter Sands, M.P.A., Carmen Mundaca-Shah, M.D., Dr.P.H.

, and Victor J. Dzau, M.D.

Zika virus
Yap Island, Federated States of Micronesia

Severe acute respiratory syndrome (SARS)

Started in China Ch?llera
Cholera Haiti
Zimbabwe
Chil:)ungll:nya H1N1 influenza
S Pandemic
Measles

Zika virus Brazil and
French Polynesia Colombia
Ebola

QOutbreaks in West Africa

Chikungunya
Outbreaks

Democratic Republic of Congo

Middle East respiratory syndrome (MERS)
Outbreaks

[ 2002 | 2003 | 2004 2005 | 2006 | 2007 | 2008 | 2009 | 2010

2011 [ 2012 | 2013 | 2014 | 2015

Figure 1. Major Emerging and Reemerging Infectious-Disease Outbreaks, Epidemics, and Pandemics, 2002 through 2015.




WHO ARV Guidelines Evolution 2002 to 2015

2002

Topic

2003

2006

2010

PAONRS

2015*

When to
Start

CD4

O2|lccab4 O

POmM4 O 20(

Earlier initiation

- Consider 350
-Ch4 O 35
B

Ch4 O 35

-Regardless
OCD4 for B

and HBV

cbh4 O 500

- Regardless CD4 for
TB, HBV PW and SDC
O 350

Towards
treatment
inifiation at
any CD4 cell
count

1stLine
ART

8 options 4 options
-AZT -AZT
preferred preferred

8 options
-AZT or TDF
preferred

- d4T dose
reduction

pnler treatment

6 options &
FDCs
-AZT or TDF
preferred

- d4T phase

1 preferred option &

FDCs

- TDF and EFV
preferred across all

pops

Continue with
FDC approach
and phased
introduction of
new options
(DTG, EFV 400)

2nd | ine Boosted Boosted Pls | Boosted PI Boosted PI Boosted Pls Add more heat
ART and non- -IDVIr - ATV/r, DRVIr, - Heat stable - Heat stable FDC: stable PI
boosted LPVIr, FPV/r LPV/r, FDC: ATVIr, ATV/r, LPVIr options (DRVI/r)
Pls SQVIr SQVIr LPVI/r and strategies
. . (NRTI sparing
Less toxic, more robust regimens regimens)
3d Line None None None DRV/r, RAL, DRV/I, RAL, ETV Encourage HIV
Viral Load | No No Yes Yes Yes Support for
Testing (Desirable) | (Tertiary centers) | (Phase in (preferred for scale up of VL
approach) monitoring, use of using all
technologies

Better and simpler monitoringz

* provisional




Bilan du programme de I'OMS "3 by 5"

Couverture des besoins en traitement antirétroviral dans
les pays a niveaux de ressource faible et moyen 7 Juin 2006

regon | Nb de personnes | "0 poites | Taun
géographique sous ARV 4' ARV couverture
Afrique

sub-saharienne 1 040 000 4 600 000 23 %
Ameérique latine

et Caraibes 345 000 460 000 75 %
Asie du sud, de

I'est et du sud- 235 000 1 440 000 16 %
est

Europe de l'est

et Asie centrale 24 000 190 000 13 %
Afrique du nord

et Moyen-orient 4000 75000 5 %
Total 1 650 000 6 800 000 24 %

de Cock K., IAC 2006, Abs. WEPL02



New Chall enges: HI'V and em

Cardiovascular
diseases

Aging
diseases

Immune defects,
Inflammatory
and
autoimmune maligancies

HIV Infection
Chronic on HAART
Non AIDS related mortality




Vaccine
Prevention

Non-vaccine
Prevention

6 Closing the :
Iimplementation|
Gap

Comprehensive
Global HIV

Prevention
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autonome de I'lnserm Institut national
de la santé ot de la recherche médicale

Early Antiretroviral Therapy
and Isoniazid Preventive Therapy
In HIV -Infected African Adults

With High CD4 Count :

Temprano ANRS 12136 Trial

ChristineDANELRaoulMOH, Delphine GABILLARBnaniBADJE,
Jerome LE CARRGOEkrardM. KOUAME,Jean BaptistNTAKPE,
Hervé MENAN, Serge P. EHOLIE, Xavier ANGLARET

Inserm U897 Universityof Bordeaux, France 3

Departmentof demato-infectiology, Felix HouphouéBoignyUniversitys ! 6 AR2F yZ [ £ 0S
CeDReSaboratory, & Departmentof Infectiousand TropicaDiseasesTreichvilleUniversityHospital,

l 0AR2IYZ [/ 80S RQLY2ANS o i

Programme PACCI/ANRSearchkda A 1S AY [/ t0S RQL@Z2ANEB

Christine Danel has no financial relationships with commercial entities to disclose.

CROI, February 23-26 2015 Temprano - ANRS 12136 o4



anRsE=  Severe HIV morbidityn=2056)

Hépatites

Agence autonome de I'lnserm

15- 15
11.4% ' ] 10.7%

10-

10 _
| 6.6% | 7.2%
5 - 5
| : EARLY ART | IPT
e —— o
0 6 12 18 24 30 0 6 12 18 24 30
Time (months) Time (months)
n Rate 95% CI aHR 95%Cl P
/100 PY
Early ART 64 2.8 (2.1;34) 056 (0.41;0.76) 0.0002
WHO ART 111 4.9 (4.0; 5.9)
IPT 71 3.0 (2.3;3.7) 0.65 (0.48;0.88) 0.005
No IPT 104 4.7 (3.8; 5.6)
No significant interaction between early ART and IPT (p¥0.45
N: number of patients with at least one episode of severe morbidity
55

aHR: adjusted Hazard Ratio (adjusted by other strategy and by center)



GUIDELINE ON WHEN
TO START ANTIRETROVIRAL

THERAPY AND
ON PRE-EXPOSURE
PROPHYLAXIS FOR HIV

SEPTEMBER 2015

ANRS

World Health
Drga nization

A ART should be initiated in
all adults living with HIV at
any CD4 cell count

Temprano +++
A Treatment as Prevention
TASP ?

A Oral PrEP should be
offered as an additional
prevention choice for
people at substantial risk
of HIV infection

IPERGAY +++

A PREP in France
December 1.20157? A
difficult political decision

Role of ANRS ?
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ANRS

thématiques |"= ! nserm

Clinical and research teams

Chairs of Coordinated working groups, Pls

ANRS staff

Patients NGOs, more specifically TRT5, AIDES, Sidaction
INSERM, Institut Pasteur, IRD, CNRS, Hospitals

Expertise France

Pharmaceutical Industry

Foundati ons BMG Foundati on,
Patients

X Anglaret, B Auvert, D Costagliola, F Dabis, JM Molina



More than 30 years ago: Alarming signals of an

emerging epidemic

“‘M‘ 2001 Pneumocystis Pneumonia - Los Angeles Page:1

4 MSGottlieb, HM Schanker, PT Fan, A

‘W  Saxon, IJD Weisman.
 ihosky

" e, 1981/ Vol 30 No. 1

Epidemiologic Notes and Reports

Pneumocystis Pneumonia - Los Angeles

I the period October 1980-May 1981, 5 young men, all active homosexuals, were treated for biopsy-confirmed Prewmacysts carinii pneumonia at 3 different hospitals in Los
Angeles, California. Two of the patients died. ALl  patients had laboratory-confirmed previous or current cytomegalovirus (CMV) infection and candidal mucosal infection,
(Case reports of these patients follow.

| | .
= RARE GANGER SEEN
Armong Hamosmcus Wen - o York City nd Gt IN 41 HOMOSEXUALS
During the past 30 months, Kaposi's sarcama (KS). an W?MTE
e e i The. 25 podenes ings n v from 2651 yoers (een 39 Outbreak Occurs Among Men
years). Eight of these patients died (7 in NYC, 1 in Californial—el 8 within 24 manths in New York and California
shier KS was disgnosed. The disgnoses in oll 26 cases were based on histopathologics — B Died Inside 2 Years

exsmination of skin lesions, Hnﬁnnﬂt.mm“innhmeﬁltnfﬂu
76 patients wers white, 1 was black. Presenting complaints from 20 of thata patients are
|_chown in Table 1, o By LA ——

Mobilization of virologists by epidemiologists and clinicians



ARV chart 20115/16

[ Drogrames |~~~ Rocommondodadidose* | Toaldly i

Fixed dose combinations §

Atripla (efavirenz 600 mg +
emtricitabine 200 mg +
tenofovir 300 mg)

One tablet, once-daily. Take at
night and not with a high fat meal.
See info on separate drugs.

Eviplera {rilpivirine 256 mg
+ emtricitabine 200 mg
+ tenofovir 300 mg)

Stribild (elvitegravir 150 mg +
cobicistat 150 mg + emtricitabine
200 mg + tenofovir 300 mg)

|
y

tig
T
i

One tablet, once-daily, with food
(390 keal). See separate drug info.

One tablet, once-daily, take with
food. See info on separate drugs.

Triumeq (dolutegravir 50
mg + abacavir 600 mg +
lamivudine 300 mg)

—

One tablet, once-daily.
Take with or without food.
See info on separate drugs.

MNukes: nucleoside or nucleotide reverse transcriptase

inhibitors (NRTIs)

Dual nukes

Truvada (tenofovir 300 mg
+ emtricitabine 200 mg)

One tablet, once-daily.

(Ziagen, Epzicom)

Kilvgx'a (al.‘t?ac;\g:j Bﬂﬂ)mg T One tablet, once-daily. 1
+lamivudine mg|

Single nukes

e 670 @ | e | o
(Epivir [pictured] - or generic) or twice-dally dose). 2if150 mg
abacavir 2x300mg tablets (takenas a 2

once-daily or twice-daily dose).

emtricitabine (FTC) Aai

(Emtriva) g _;‘ 1x 200 mg capsule, once-daily. 1
tenofovir DF A e

(Viread) 1x300 mg tablet, once-daily. 1

@@’ HIV

i-base

0808 300 4013

[Drugnames " Rocommendedadultdose " [Total daypis

§ New fixed dose combinations and coformulations might become available during 2015/16.
* Different doses and formulations are sometimes used - always check the dose with your

doctor and pharmacist.

+Generic versions of lamivudine, nevirapine and efavirenz may be a different colour and shape.
°° Elvitegravir is only available as a separate drug on expanded access from the manufacturer.

o PK boosters: ritonavir is the most widely used pharmacokinetic (PK) booster. Cobicistat can
only be used to boost atazanavir, darunavir and elvitegravir.

Some drugs are not recommended for first-line therapy. Smaller pills are for children or if larger
pills are difficult to swallow. Some syrups are available. Pictures approximate to actual size.

NNRTIs: non-nucleoside reverse transcriptase inhibitors (non-nukes)
. . 200
efavirenz ** (Sustiva)| ., .. ™ | 1x600 tablet (or 3 x 200 caps) once- | 1 tablet (or 3
600 mg or 200 mg u _ daily; at night, notwith high fat meal. capsules)
ya
nevirapine ** / 200 mg once-daily for first 14 days.
( 400mg | Then1x 200 mg tablet, twice- lor2
200 mgand .
iraine 400 -—— / daily or 2x200 mg once-daily; (based on
n:;wrapme PR mg 200 mg OR 1x400 mg prolonged release 200 mgor
(Viramune PR) / ... | tabletonce-daily (pic on right). 400 mg)
etravirine 1x200mg tablet, twice daily, take 2
{Intelence) S L /| with food. Dispersible in water.
rilpivirine § 1x25 mg tablet, once-daily, take 1
(Edurant) with main meal (500 kcal).
INIs: integrase inhibitors
raltegravir il 1x 400 mg tablet, twice-daily. 2
(Isentress) Take with or without food.
elvitegravir (Vitekta) ** 1
e 1 x85 mgor 1 x150 mg tablet, once- 1
(see also Stribild). ’ 1508 | dailyin boosted Pl Take with food.
Expanded access only.
1 x50 mg tablet, once-daily (or 1 x 50
dolutegravir ( Tivicay) * mg twice -daily). With food if twice- lor2
_j daily but with or without otherwise.
CCRS inhibitors (entry inhibitor)
P . 150 mg or 300 mg or 600 mg,
E&::‘gm Selzentry) = = as directed, depending lor2or4
! w on other ARVs in the combination.
b/Pl: boosted protease inhibitors
atazanavir*§ 1x300 mg cap + booster, once- 1
(Reyataz) daily. Take with food. 150 mg and {+1booster)
200 mg capsules also available. |
darunavir* § 1x800mg + booster once-daily (or tfer2(+1or2
(Prezista) 1x600 mg + 100 mg booster twice- | boosters based
daily if resistance). Take with food. ondose)
PK (pharmacokinetic) boosters s
o 150 mg tablet, once daily.
cobicistat (/c) § \ : depends on
) Used to boost atazanavir,
Tybost 4 :
(Tybost) o darunavir and elvitegravir. boostad drug
ritonavir (/r) * 100 mg tablets used at different depends
(Norvir) \ doses to boost other Pls. onPI

From tbase (2015)



SVR

HCV treatment: where do we come from ?

DAAS
PR + NI 2014
0 0)
100% Peginterferon PR2+OT1 %(())%/? 9>-99%
Ribavirin 2002
80%| Standard 75%
Interferon 2001 .
50% 1998 5504
1995 oy
0 39%
a00| 1991 34% ’
20%

0%
IFN IFN IFN/R IFN/R  PeglFN PegIlFN/R PR/PI PR/SOF DAAs
6 mo 12mo 6mo 12mo 12mo 12mo 6-12mo 3mo 3 mo



DAAs Combinations approved by EMA
IN2015

Gl,4

Simeprevir

IFN-free

Sofosbuvir

G1,23,4,5,6
Daclatasvir

G1,4,5,6

Sofosbuvir

Sofosbuvir

GZ;S, 4 Ledipasvir

FDC*

+=

Gl,4

Ve

[ Dasabuvit ]

RBV

v
“““
. *
.
. -
o

&«

Juli Dec ][ Jani Jun ][ Juli Dec ][ Jani Jun ][ Juli Dec ]r‘.]am.]u.n ][ Juli Dec ]

| 2011 || 2012

A
Telaprevir (G1)

Boceprevir (G1)

ith IFN

W.
-ap

Sofosbuvir
(G1,3,4,5,6)

Simeprevir Daclatasvir
(G1, 4) ((eZ))

Paritaprevirr

L

+

+

RBV

~




P
D HCV Treatment update

A Myanmar : Only pegifn rbv available to date, sofosbuvir is not
registered nor filed, Harvoni is filed, special drug import
permit under negotiation for SOF and DCV.

A Pakistan: 141 people on treatment since May 2015, sofosbuvi
originator ( 300 USD/bottle) ribavirin

A India: first patient started on SOF/PR on Jily 7

A Mozambique: sofosbuvir is not registered, special drug import
permit under negotiation for SOF and DVC.

A Kenya : sofosbuvir registration submitted.
A Uganda: sofosbuvir registration submitted

A Treatment access is slow, complicated, and still extremely
limited in October 2015 in resource limited settings, with
concerns about antliversion rules, and long delays/drug
registration and drug orders



Drugs for EBOLA

A Drugs under clinical evaluation :

Favipiravir: Guinea 1 Trial completed I considered as standard
of care in Guinea

Brincidofovir: Liberia T Trial halted, product deprioritized
Zmapp: « cocktail » of 3 monoclonal antibodies (Liberia, Sierra
Leone)

TKM-100802 (si-RNA); Sierra Leone 1 Trial completed, product
deprioritized

Interferon: trial initiated in Donka (Guinea): not recruiting (n=9)

A Drugs for which clinical evaluation is envisaged:

BCX-4430: adenosine analogue that dispruts viral RNA-
dependent

RNA polymerase function by chain termination
MIL-177: cocktail of 3 Mabs (same sequences as Zmapp)
Antiviral from Gilead

09-2015
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