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More than 30 years of HIV Science 
A good example of translational research  

! ƴŜǿ ŜǊŀ ǎƛƴŎŜ Ŏ!w¢ ƛƴ мффсΧ. 

F.Barre Sinoussi, AL Ross, JF Delfraissy Nature Microbiology 11.2013 
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Progress in access to antiretroviral 

therapy: 2000ï2015 
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The last decade of scale up: 
Å Price reductions 

Å Major investments 

Å New service models 
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MDG main results and new targetsé 

Key parameters 2005 2015 2020 2030 

New HIV 

infections 
3 

million 

2 

million 

500,00

0 

200,00

0 

AIDS-associated 

deaths 
2.4 

million 

1.2 

million 

400,00

0 

200,00

0 

PLHIV 

accessing ART 
1.5 

million 

15 

million 

30 

million 

ALL 

Investments for 

global HIV 

response (US$) 

7 billion 20 

billion 

32 

billion 

29 

billion 

[Ć 35%] 

[Ć 50%] 

[ą 10x] 

[ą 3x] 

WHO & UNAIDS , 2015 



Generic competition and activists pressure = drastic reduction of ARV 

prices in ressource-limited countries but still too few combination 
available + 2nd/3rd line treatments prices too high ! 

A unique engagement of patients representatives for the 

universal access to treatment 

Evolution of 1st line treatment price (MSF) 

Today: The revolution of Hepatitis C treatement!  

New fight to achieve universal access at an affordable price to save lifesé 
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Les Sites ANRS (N=8) et les Pays partenaires 
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Sénégal  

C¹te dôIvoire 

Cameroun  

Burkina Faso 

 

Togo 

Thaïlande 

  

Vietnam 

Cambodge 

Necker  

Montpellier  

Bordeaux 

Rouen 

 Quality Control: viral load and genotyping 
 
1) ANRS 12134: primary résistance survey 
2) ANRS 12 186: resistance to ARV in HIV + patients in national programmes  
3) ANRS 12 235: Comparison DBS/plasma (viral load, genotypingé) 
 

Groupe de travail nord/sud en virologie (quantification VIH 
et résistance) 

Travail en réseau (projets multi-sites) 

Caractéristiques des programmes sur les sites 



Vancouver 
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Programmes Pilotes 
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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   therapiesé  

PREVENTION » 

 

 

 

                  E.Katabira, D Mabey ,et al Lancet,1998 
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Adultes (15-49 ans)
séropositives

25,01% - 39,0%

15,01% - 25,0%

5,01% - 15,0%

< 5,0%

Å 2005-2007: 3 RCT (South Africa ï ANRS-1265, Uganda, Kenya) 
 

Å MC reduces the female-to-male transmission of HIV by about 60% 
 

Å MC explains the HIV heterogeneity in Africa 
 

Å 2007:  WHO-UNAIDS recommendation 
 

Å Adapted to Eastern and Southern Africa 
 

Å Effectiveness: 10 MC to prevent 3 HIV infections in 10-20 years 
 

Å Cost: about 80 euros per MC 
 

Å High acceptability 
 

Å High potential impact 

 

 

Male circumcision (MC) and HIV prevention 1/3 
 

Main scientific facts 

About 50% worldwide HIV incidence 
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Å Township of Orange Farm in South Africa in 2008:  

110 000 adults, MC prevalence = 12%, HIV prevalence = 20% 
 

Å Roll-out of Voluntary Medical MC (VMMC) 
 

Å Community based campaign against HIV 
 

Å 25 000 VMMC with HIV testing and counseling 
 

Å Results 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 2/3 
 

Large scale study (ANRS-12126) 2008-2011 (B.Auvert ) 
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Å Roll-out in 14 priority countries in Eastern and Southern Africa 

   with low MC prevalence and high HIV prevalence 
 

Å Goal: 80% coverage among adults (21 million VMMC are needed) 
 

Å Funding: PEPFAR (USA), the Global Fund, African countries 
 

Å Complementary to ARV: 

ARV for HIV-positive, VMMC is effective for HIV-negative 
 

Å Competition for funding with ARV! 
 

Å About 10 million VMMC done in 2008-2015 (50% of the goal) 
 

Å WHO stated in 2014: ñThe feasibility of scaling up this interventionò 

Male circumcision (MC) and HIV prevention 3/3 
 

Roll-out in Africa since 2008 

Male circumcision target countries 
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ANRS 024 
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ANRS 024 
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 Efficacy (95% CI)  

  Conflicting Results with Daily Oral PrEP 

0    10    20    30    40    50    60    70    80    90  100%  

TDF for young 
heterosexuals  
(TDF-2)  

63% (22; 83)  

FTC/TDF for HIV discordant 
couples (Partners PrEP)  

75% (55; 87)  

Modified from: Abdool Karim SS. Lancet 2013; 381(9883):2060-2 

TDF/FTC for MSM  
and TW  
(iPrEx)  

44% (15; 63)  

TDF/FTC for injecting drug 
users  
(Bangkok TDF)  

49% (10; 72)  

TDF for HIV discordant 
couples  
(Partners PrEP)  

67% (44; 81)  

TDF/FTC for  
women  
(FEM-PrEP)  

  6% ( -52; 41)  

TDF for  
women  
(VOICE)  

-49% ( -129; 3)  

TDF/FTC for  
women  
(VOICE)  

-4% ( -49; 27)  

-70   -60   -50  40   -30   -20  -10   
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IPERGAY  
Study Design 

Å High risk MSM  

Å Condomless anal sex               

with >2 partners 

Full prevention services * 
TDF/FTC before and after sex 

(n = 950) 

Full prevention services *  
placebo before and after sex 

(n = 950) 

ÅCounseling, testing for STI, condoms, vaccination, PEP 

 

Primary endpoint: HIV infection 

Incidence of HIV infection: 3/100 PY, 50% efficacy, ~ 2000 pts 

Effectiveness of ñon demandò PrEP 
Randomized placebo-controlled trial 

www.Ipergay.fr 
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0 2 4 6 8 10 12 14 16 18 20 22 24 months from D0 
201 142 74 55 42 
199 141 82 58 43 

N at risk :  Placebo 

TDF/FTC 

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) 

 

                         86% relative reduction in the incidence of HIV-1 (95% CI : 40-98, p=0.0019) 
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 Log-rank test p=0.0022 

 
 

KM Estimates of Time to  
HIV-1 Infection (mITT Population) 

 
 

NEJM in Press 
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INSIGHT START study group, NEJM 2015 



ANRS TEMPRANO ANRS 12135 



The ANRS 12249 TasP trial 

ÅCluster randomized trial (2011-2016) evaluating the 
feasibility, acceptability and efficacy of immediate ART 
on HIV incidence in rural KwaZulu-Natal, South Africa 
(Iwuji C et al, Trials 2013; Orne-Gliemann et al, BMC Publ H 2015) 

 

TasP clinics (1/cluster) 

11 Intervention clusters: Treat all HIV+ individuals  
regardless of CD4 count /clinical stage 
11 Control clusters: Treat all HIV+ individuals  
according to South African guidelines 

Referral to TasP clinic if identified HIV+ 

DoH clinic (3 clinics in trial area) 

Treat all HIV+ individuals  
according to South African guidelines 

Home-based HIV-testing (6 monthly rounds) 

Trial area population: 22,000 individuals 



HIV prevalence by cluster ς Initial 10 clusters 



Rates of linkage to HIV care  
within 3 months of referral by sex 

40.2% 
Global linkage to HIV care (%) 

Total 
N=1218 N=962 

P=0.42 

Women 
N=880 

Men 
N=338 

37.7% 38.4% 

Plazy et al IAS, 2015 
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Å ART should be initiated in 
all adults living with HIV at 
any CD4 cell count  

                       Temprano +++ 

Å Treatment as Prevention  

           START,TASP ? 

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

                Proud,IPERGAY +++ 

Å PREP  in France ï Nov 
2015, a major political 
decision 

                        Role of ANRS ? 
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« Paris sans SIDA » 

4 000 

2014 to 1000 by 

PREVENIR ANRS TRIAL 



Outbreaks: a constant repetition 

SARS 2003 
Chikungunya 2005 
H1N1 pandemic 2009 
MERS-CoV 2013 
Ebola 2014 
Zika 2015 
  
West Nile in the New World 
Clostridium difficile 027 
Dengue fever 
Escherichia coli 
Influenza viruses 
 
Unknown pathogen 
ZIKA !!! 
 



THE EBOLA CRISIS 

AUGUST ï SEPTEMBER 2014 

Mortality 70% ! 



BSL 4 Laboratory Jean Mérieux-Inserm, Lyon  

04/2014 



REACTing: a multidisciplinary network  (2013-é.) 

Research and ACTion targeting emerging  

infectious disease 

ÁEndorsed by Ministries of Health and Research 

ÁObjectives 

Á Improve research preparedness: governance, research tools and 

priorities, links between disciplines, regulatory issues, criteria of 

research emergency. Funding 

ÁTimely initiation of research projects and funding 

ÁFrom basic science to social and human sciences 

ÁSponsored by Inserm for Aviesan  

 

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







Post-Ebogui Cohort - Guinea Oct 2015 





Post-Ebogui Cohort - Guinea Dec 2015 
Eric Delaporte, IRD 

N = 160 patients 

Among 42 patients with 
occular problems 
21 investigated 
11 uveitis   

Inclusions Oct 8 2015 

Week 2015 

Arthritis 124 17% 

Cephalalgia 90 13% 

Abdominal pain 62 9% 

Asthenia 54 8% 

Myalgias 54 8% 

Fever 53 7% 

Occular Problems 42 6% 

Among the 304 patients 
- 5 unexplained deaths 
- 3 pregnancies 

EBOV PCR positive in 
semen : 31% of 
patients at M3, M6 

N=454 



Social and Human Sciences: 
 

ïSocial Mobilisation and community engagement  for 

the Ebola vaccine trial in Guinea and favipiravir trial 

 

ïEbola Epidemic and social production of trust in 

Senegal; IRD; CNRS; UCAD and Ministry of Health, 

Senegal 

 

ïRumors, disputes and controversies: perspectives 

from the digital world; IRD; McGill University; 

Columbia University; WHO  

 







REACTing 2011-2016 

Lancet, April 2016 (in press) JF Delfraissy, Y Yazdanpanah, Y Lévy 

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

tŀǊŎŜ ǉǳŜ ƭΩŀƴǘƛŎƛǇŀǘƛƻƴ Ŝƴ ƳŀǘƛŝǊŜ ŘŜ ǊŜŎƘŜǊŎƘŜ Ŝǎǘ ŎǊǳŎƛŀƭŜ Ŝǘ ǉǳŜ ƭŜǎ ŎǊƛǎŜǎ Ł ǾŜƴƛǊ ǎŜ 
prépare dès à présent, la France a constitué un consortium mutualisant les moyens de 
ses instituts, baptisé REACTing : chargé de préparer la recherche sur les menaces 
ǎŀƴƛǘŀƛǊŜǎ ŞƳŜǊƎŜƴǘŜǎΣ ŎŜ ŎƻƴǎƻǊǘƛǳƳ ōŞƴŞŦƛŎƛŜǊŀ ŘΩǳƴŜ ŀƭƭƻŎŀǘƛƻƴ ŘŜ у Ƴƛƭƭƛƻƴǎ ŘΩŜǳǊƻǎΣ 
ǇƻǳǊ ƳŜǘǘǊŜ Ŝƴ ǆǳǾǊŜ ǳƴ ǇǊƻƎǊŀƳƳŜ ŘŜ ǊŜŎƘŜǊŎƘŜ ǎǳǊ ½ƛƪŀ Ŝǘ ǎǳǊ 9ōƻƭŀΦ ¦ƴŜ Řƻǘŀǘƛƻƴ 
ŀƴƴǳŜƭƭŜ ŘŜ м Ƴƛƭƭƛƻƴ ŘΩŜǳǊƻ ƭǳƛ ǇŜǊƳŜǘǘǊŀ ŘŜ ŦƻƴŎǘƛƻƴƴŜǊ ŘŜ ƳŀƴƛŝǊŜ ǇŞǊŜƴƴŜΦ » 
 

Allocution du Président de la République, M. François Hollande 
Conférence de Haut Niveau sur la Sécurité Sanitaire Internationale, Lyon ς Mars 2016 



ANRS 

 

 

 

Lessons Learned 

1. Clinical Trials -> Prevention trials 

ÅTop to bottom decisions 

ÅScientific priority 

Å No specific call /Specific working group 

2. Prevention Research: Highly cost /Cost effective 

ÅTemprano 6 Mú  

Å IPERGAY 3Mú 

Å Start 34Mú 

Å HPTN 72 Mú 

ÅANRS is the « trigger » for « tour de table » 

3. Science Driven or guidelines driven ? 

4. High international visibility for the French Community 
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Back up 

 



L'infirmière écossaise guérie d'Ebola à 

nouveau gravement malade  

14 octobre 2015 à 18:53  

 
Pauline first admitted to the isolation unit 

(HLIU) at the Royal Free in December 

2014 after contracting the disease in 

Sierra Leone.  

 

Discharged in January 2015 after making 

a recovery. 

 

Readmitted on 8th October 2015 to the 

HLIU after developing meningitis 

 

She received symptomatic treatment and 

the experimental antiviral drug GS-5734 

 

Discharged from its care on November 

11 , 2015 

Dr Jacob: « This is the original 

Ebola virus she had many months 

ago which has been inside the 

brain, replicating at a very low 

level, and has now re-emerged to 

cause this clinical illness of 

meningitis » 



 Ebola, a call for action 
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WHO ARV Guidelines Evolution 2002 to 2015 
Topic 2002 2003 2006 2010 2013 2015* 

When to 

start 

CD4 Ò200 CD4 Ò 200 CD4 Ò 200 

- Consider 350  

- CD4 Ò 350 for   

   TB 

CD4 Ò 350 

-Regardless 

CD4 for TB 

and HBV 

CD4 Ò 500 

- Regardless CD4 for 

TB, HBV PW and SDC 

- CD4  Ò 350 as 

priority 

Towards  

treatment  

initiation at 

any CD4 cell 

count  

1st Line 

ART 

 

8 options 

- AZT 

preferred 

4 options 

- AZT 

preferred 

8 options 

- AZT or TDF 

preferred 

- d4T dose 

reduction 

6 options & 

FDCs 

- AZT or TDF 

preferred 

- d4T phase 

out 

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 Line 

ART 

Boosted 

and non-

boosted 

PIs 

Boosted PIs 

-IDV/r 

LPV/r, 

SQV/r 

Boosted PI 

- ATV/r, DRV/r, 

FPV/r LPV/r, 

SQV/r 

Boosted PI   

- Heat stable 

FDC: ATV/r, 

LPV/r 

Boosted PIs   

- Heat stable FDC:  

    ATV/r, LPV/r 

Add more heat 

stable PI 

options (DRV/r) 

and strategies 

(NRTI sparing 

regimens) 

3rd Line 

ART 

None None None DRV/r, RAL, 

ETV 

DRV/r, RAL, ETV Encourage HIV 

DR to guide 

Viral Load 

Testing 

No No  

(Desirable) 

Yes 

(Tertiary centers) 

Yes 

(Phase in 

approach) 

Yes 

(preferred for 

monitoring, use of 

PoC, DBS) 

Support for 

scale up of VL 

using all 

technologies 

Earlier initiation 

Simpler treatment 

Less toxic, more robust regimens 

Better and simpler monitoringz 
* provisional 



de Cock K., IAC 2006, Abs. WEPL02 

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

Région 
géographique 

Nb de personnes 
sous ARV 

Nb de personnes 
avec indication 

d'ARV 

Taux de 
couverture 

Afrique  
sub-saharienne 

1 040 000 4 600 000 23 % 

Amérique latine 
et Caraïbes 

345 000 460 000 75 % 

Asie du sud, de 
l'est et du sud-
est 

235 000 1 440 000 16 % 

Europe de l'est  
et Asie centrale 

24 000 190 000 13 % 

Afrique du nord 
et Moyen-orient 

4 000 75 000 5 % 

Total 1 650 000 6 800 000 24 % 

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



Cancer,  

lymphomas 

Immune defects, 

Inflammatory  

and  

autoimmune maligancies 

New Challenges:HIV and emerging new diseasesé 

 

Learning from each others beyond HIV/AIDSé.. 

 

? 

Aging 

diseases 

Cardiovascular  

diseases 

HIV Infection 
Chronic on HAART 

Non AIDS related mortality 
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Early Antiretroviral Therapy  
and Isoniazid Preventive Therapy  

in HIV -Infected African Adults  
With High CD4 Count :  

 

 Temprano ANRS 12136 Trial  
 

Christine DANEL, Raoul MOH, Delphine GABILLARD, Anani BADJE,  
Jerome LE CARROU, Gerard M. KOUAME, Jean Baptiste NTAKPE,  

Hervé MENAN, Serge P. EHOLIE, Xavier ANGLARET 

 

Temprano - ANRS 12136  54 CROI, February 23-26 2015 

Inserm U897, University of Bordeaux, France 
Department of demato-infectiology, Felix Houphouët Boigny University Σ !ōƛŘƧŀƴΣ /ƾǘŜ ŘΩLǾƻƛǊŜ 
CeDReS  laboratory, & Department of Infectious and Tropical Diseases, Treichville University Hospital, 
!ōƛŘƧŀƴΣ /ƾǘŜ ŘΩLǾƻƛǊŜ 
Programme PACCI / ANRS research ǎƛǘŜ ƛƴ /ƾǘŜ ŘΩLǾƻƛǊŜ 
 

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



55 

n Rate  
/1OO PY 

95% CI aHR 95%CI p 

Early ART 64 2.8 (2.1; 3.4) 0.56 (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  
aHR: adjusted Hazard Ratio (adjusted by other strategy and by center) 

Severe HIV morbidity (N=2056)  
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Å ART should be initiated in 
all adults living with HIV at 
any CD4 cell count  

                       Temprano +++ 

Å Treatment as Prevention  

           TASP ? 

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

                       IPERGAY +++ 

Å PREP  in France 
December 1.2015? A 
difficult political decision 

                        Role of ANRS ? 
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MS Gottlieb, HM Schanker, PT Fan, A 

Saxon, JD Weisman. 

More than 30 years ago: Alarming signals of an 
emerging epidemic  

Mobilization of virologists by epidemiologists and clinicians 



From i-base (2015) 



0% 

20% 

40% 

60% 

80% 

100% 

IFN  IFN IFN/R IFN/R PegIFN PegIFN/R 

S
V

R
 

16% 

55% 

6% 

34% 
42% 39% 

6 mo 12 mo 6 mo 12 mo 12 mo 

1991 

1995 

1998 

2002 

2001 
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HCV treatment: where do we come from ?   

3 mo 
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2014 

   DAAs 

DAAs 



DAAs Combinations approved by EMA 
in2015 

JulïDec JanïJun JulïDec JanïJun JulïDec JanïJun JulïDec 

Telaprevir (G1) 

Boceprevir (G1) 

Sofosbuvir 

(G1,3,4,5,6) 

Sofosbuvir  

+ 

RBV 

G2,3, 4  

Daclatasvir 

(G4) 

2011 2012 2013 2014 
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Simeprevir 

(G1, 4) 

Simeprevir 

Sofosbuvir  

+ 

G1,4  

Sofosbuvir  

Daclatasvir 

+ 

G1,2 3,4, 5, 6  

Sofosbuvir+  
Ledipasvir  

FDC*  

Ombitasvir*  

Dasabuvir*  

+ 

Paritaprevir/r  

RBV 

+ 

±  

RBV 

±  

G1,4  

G1 ,4, 5, 6  



HCV Treatment update 
ÅMyanmar : 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. 

ÅPakistan: 141 people on treatment since May 2015, sofosbuvir 
originator ( 300 USD/bottle)  ribavirin 

Å India: first patient started on SOF/PR on July 7th, 

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

ÅKenya : sofosbuvir registration submitted. 

ÅUganda: sofosbuvir  registration submitted 

ÅTreatment access is slow, complicated, and still extremely 
limited in October 2015 in resource limited settings, with 
concerns about anti-diversion rules, and long delays/drug  
registration and drug orders 
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Drugs for EBOLA 

Å Drugs under clinical evaluation : 
ïFavipiravir: Guinea ï Trial completed ï considered as standard 

of care in Guinea 

ïBrincidofovir: Liberia ï Trial halted, product deprioritized 

ïZmapp: « cocktail » of 3 monoclonal antibodies (Liberia, Sierra 
Leone) 

ïTKM-100802 (si-RNA); Sierra Leone ï Trial completed, product 
deprioritized 

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

 

Å Drugs for which clinical evaluation is envisaged: 
ïBCX-4430: adenosine analogue that dispruts viral RNA-

dependent  

    RNA polymerase function by chain termination 

ïMIL-177: cocktail of 3 Mabs (same sequences as Zmapp) 

ïAntiviral from Gilead 

09-2015 



November 2008 


