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Como acabar con la pandemia del VIH-sida:
Novedades en la prevencion

. Ritmo reproductivo basico (Ro)

2. Conocer y controlar al agente causal

3. Actuar sobre el mecanismo/vector de
transmision

4. Proteger al huésped

5. En resumen....

Jose M Gatell MD, PHD

Senior Consultant, Infectious Diseases & AIDS Units. Hospital Clinic
Professor of Medicine. University of Barcelona

Barcelona, Spain

gatell@fundsoriano.es

jmgatell@clinic.cat




Como acabar con la pandemia del VIH-sida:
Novedades en la prevencion

. Ritmo reproductivo bdsico (Ro)

Una epidemia tiende a perpetuarse si cada
persona infectada es capaz de transmitir la
infeccion a >=1 persona sana (Ro>=1)

Por el contrario, tiende a la extincion si el Ro<1






The Global HIV/AIDS Pandemic:
Current Estimates

B 36.7 million people living with HIV
(end-2015)

% 1.1 million AIDS GLOBAL

deaths in 2015

2.1 million new HIV
infections in 2015

WHAIDE §




Como acabar con la pandemia del VIH-sida:
# Novedades en la prevencion

Ritmo reproductivo basico (Ro)
2. Conocer y controlar al agente causal

Si no hay perros infectados, o
controlamos la infeccion en los
perros, no se puede transmitir la

"ART for all & TasP iiiiii ®
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THE EVOLUTION OF HIV THERAPY

Year of FDA approval for antiretroviral
drugs used In the treatment of HIV T

B Core agenta
Backbone therapies

Mo. of core
agents developed

20D 2007 2008 2 200 2041 22 2033 D4 2HE  2HE

1887 1988 1089 1090 1001 1002 D03 1 100s 1996 7 1008 00D 2000 2007 2002 2003 2004 2008

Evolution of the backbone HAART: Rise of the core agents Core agents driving advancements

Mo. of new backbone
active ingredients

FTC TF

10
“Mo longer marketed in the United States of America ATC = lemivudine; ABC = abaceir; APV = amprenayir; ATV = atazanevir, AZT = azidothymidine; d4T = stavudine;
ddC = zalcitebine; ddl = dicancsine; DL = detavindine; DRV = dennavir, DTG = doluiegrevir, EMF = enfuvirtide;
ETH = etravirine; EVF = efavinenz EWE = elvitegravir; FPV = fosamprenavir; FTC = emtricitabine; HAART = highly active
antiretroniral therepy; 10V = mdinenir; LPVT = lopmasin, MWC = mesavinos; MRV = nelfinavir; MVP = nevirapine;
RaL = reftegravir; RPY = rilpivinne; ATV = itomawir, S0V = sequinesin, TAF = tenofowir alafenamide;
TOF = tenofovir disoprodl Tumenate; TP = tipranavir

FDA. Antiretroviral drugs used in the treatment of HIV infection http://www.fda.gov/ForPatients/lliness/HIVAIDS/Treatment/ucm118915.htm Accessed August 2015
FDA news release November 2015 http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm471300.htm Accessed November 2015 8



Materno-fetal transmission

ACTG 076 (*)

Intervention: Placebo or Zidovudine (antepartum,
intrapartum and newborn)

ZDV Placebo

Transmission rate 7.6 % 22.6 %

Connor et al. NEJM 1994



THE EVOLUTION OF HIV
THERAPY

drugs used In the treatment of HIV TG

B Core agenta
Backbone therapies

Mo. of core
agents developed
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Evolution of the backbone HAART: Rise of the core agents Core agents driving advancements
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FTC TF
13 |
“Mo longer marketed in the United States of America ATC = lemivudine; ABC = abaceir; APV = amprenayir; ATV = atazanevir, AZT = azidothymidine; d4T = stavudine;

ddC = zalcitebine; ddl = dicancsine; DL = detavindine; DRV = dennavir, DTG = doluiegrevir, EMF = enfuvirtide;

ETF = etravinine: EVF = efavirenz: EWE = elvitegravir, FPY = fosamprenavir; FTC = emincitabine; HAART = highly active
antiretroniral therepy; 10V = mdinenir; LPVT = lopmasin, MWC = mesavinos; MRV = nelfinavir; MVP = nevirapine;

RaL = reftegravir; RPY = rilpivinne; ATV = itomawir, S0V = sequinesin, TAF = tenofowir alafenamide;

TOF = tenofovir disoprodl Tumenate; TP = tipranavir

FDA. Antiretroviral drugs used in the treatment of HIV infection http://www.fda.gov/ForPatients/lliness/HIVAIDS/Treatment/ucm118915.htm Accessed August 2015
FDA news release November 2015 http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm471300.htm Accessed November 2015
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Como acabar con la pandemia del VIH-sida:
# Novedades en la prevencion

Ritmo reproductivo basico (Ro)
2. Conocer y controlar al agente causal

TAR continuo es mejor que interrumpir (Smart study)

TAR para todo el mundo lo antes posible (estudios
Start y Temprano)

TAR es una herramienta para la prevencion (HPTNO052)



Treating HIV-Infected Individuals:
A Triad of Pivotal ART Studies

B SMART Episodic ART inferior to
continuous ART

B HPTN 052 Early ART reduces HIV

transmission to uninfected sexual
partners by 93%

B START Early ART reduces serious
Temprano iliness/death by 579




Cohen MS et al. NEJM 2016
32 of 78 (42%) of unlinked transmissions

A All Partner Infections

1.0 0.10—
oo Delayed ART 59
i 0.08 | -
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Figure 2. Kaplan—Meier Estimates of the Risk of HIV-1 Infection among
Partners of Index Participants.

Shown are the cumulative probabilities of all partner infections (Panel A)
and genetically linked partner infections (Panel B) during study follow-up.
The insets show the same data on an expanded v axis.
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NMumber of HIV-infected People
Globally Receiving Antiretroviral
Therapy (ART), 2000-2015

18

8.8 million deaths 17 Nl

averted since 2000
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Humber of people on ART (millions)
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Treatment as Prevention in Baltimore

"AIDS

o 145
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- p: A | &
improvements in the ﬁ el .
Continuum of HIV |2 l2g
Care in an Inner-City |z &
Emergency B [
Depariment * e

G Kelen, TC QGuinn et al.

B As viral suppression increased from 23% 1o 59%, HIV Incidence
decreased from 2.3%: 1o 0.16%




Fig. 6a Nuevas infecciones por VIH en paises de ingresos bajos y medios, 2010-2030, tras

alcanzar las urgentes metas ambiciosas, versus la continuacion de la cobertura a 2013

MILLONES
Total de infecciones
por VIH evitadas 2014-2030
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Progress Toward Global 90-90-90
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Percentage of HIV Transmissions
Along the HIV Care Continuum,
United States and Puerto Rico
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Como acabar con la pandemia del VIH-sida:
Novedades en la prevencion

. Ritmo reproductivo bdsico (Ro)

2. Conocer y controlar al agente causal
3. Actuar sobre el mecanismo/vector de
transmision

- Abstencion ?
- Educacion sexual. Minimizar r'iesgos ("safer sex”, "needle exchange programs”)

- Mecanismos de barrera:preservativos, microbicidas, circuncision



Como acabar con la pandemia del VIH-sida:

Novedades en la prevencion
i Ritmo reproductivo basico (Ro)
2. Conocer y controlar al agente causal
3. Actuar sobre el mecanismo/vector de

transmision
4. Proteger al huésped

PEP, PreP
Vacunas preventivas




Con una Ro de 2-5, se necesitaria una proteccion

i del 50-80% de la poblacion




Intervention Préventive
de I'Exposition aux Risques

HIV-1 Infection (mITT Population)

0.20-
0.18 | Log-rank test p =0.002

Ipergay KM Estimates of Time to

0.16 ]

0.14]
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0.00. | ,

DO 2 4 6 8 10 12 14 16 18 20 22 24 26 months
N at risk : Flacebo 201 141 74 55 41
TDF/FTC 109 140 82 58 43

Probability of HIV-1 infection

Mean foIIow up of 13 months: 16 subjects infected

14 in placebo a 2in TDF/FTC arm (|nC|dence 0.94 per 100 PY)

© 86% relative reduction in the incidence of HIV-1 9 1506 Cl: 40- 99 p =0. 002) - an( ﬂ&h
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U=l aidsmap

August 11, 2016

No New HIV Infections Seen in San
Francisco's Strut PrEP Program

il M No new HIV infections
among >1200 men on PrEP

in nurse-led intervention
over nearly 1.5 years

B 82 new infections at clinic
s . among men not enrolled in
Fierre-Cadric Crouch

. the PrEP program
H0S 2018 Bawrac FRARA L AC EpualIAID
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Acerca de la PreP.........

Continua o intermitente indicada en personas con riesgo alto
Hay un ndmero limitado de elegibles si se seleccionan bien
No todos los elegibles lo buscan/desean/aceptan

Relacion coste-eficacia razonable. Puede mejorar sustancialmente
Impacto presupuestario menor del calculado

Persisten problemas regulatorios y de reembolso

Es una intervencién médica que precisa una indicacion y controles
médicos y la prescripcion (en Espaiia) de medicamentos de “uso
hospitalario”



Etapas tempranas de la infecci on por el VIH

Captacion y transporte del virus
por células dendriticas.

Infeccion CD4+ en la lamina propia
y ganglios reginales
2 dias
© WA Diseminacion masiva del VIH
gYer -Organos linfoides
T -Sistema nervioso central
* | -Establecimiento de reservorios
-Replicacion persistente
5 diasLatenCla

!

Walker B. NEJM. 1998 412 RESPUESTA INMUNE

Pilcher CD. J Clin Invest. 2004. Sefhnanas
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Batalla de Normandia. Instalacion de cabezas de puente



ARy Mational Institute of Allergy and Infectious Diseases
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FOR IMMEDMATE RELEABE |
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Large-Scale HIV Vaccine Trial to
Launch in South Africa

M HVTN 702, modified RV144 prime-boost
regimen

— HIV clade C, southern Africa subtype; MF59
adjuvant; 1-yr booster shots

B Will launch in November and enroll 5,400
men and women 18-35 yo at risk of HIV

AL FauaiMi D



“Those who cannot remember the
past are condemned to repeat it.”

. George Santayana (1863-1952)
(born Jorge Agustin Nicolas Ruiz de Santayana y Borras)

Life of Reason, Reason of Common Sense
. Charles Scribner's Sos, New York, 1905. p294

Insanity: “doing the same thing over and
over again and expecting different results”
(attributed to Albert Einstein)




Fauci et al. Science, 2015

CD4-binding site

Membrane proximal
external region (MPER)

HIV trimer with neutralizing epitopes and selected bNAbs. Crystal structure of the HIV-1 trimer in its closed state,
labeled with binding sites for broadly -neutralizing antibodies (left), and with antigen-binding fragments of selected
bMNAbs (right). Crystal structures of membrane-proximal external region (MPER) antibodies have not been determined
in the trimer context, and therefore are not pictured.




Como acabar con la pandemia del VIH-sida:
Novedades en la prevencion

1. Ritmo reproductivo basico (Ro)

2. Conocer y controlar al agente causal

3. Actuar sobre el mecanismo/vector de
transmision

4. Proteger al huésped

5. En resumen....
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Malaria Parasite Prevalence in
- Zanzibar, 1957-1983

80%

3

B IRS® reduces

Fom 76% to <55

3

.
| S 50%
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. *IRS: indoor residual spraying Source: JM Cohen el al., Malaria Journal, 2012.
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Infectlous Dlseases & AIDS Unlts Hospltal Clinic. Barcelona. Spain
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Hospital Clinic. Barcelona. December 2014
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Fig. 6a Nuevas infecciones por VIH en paises de ingresos bajos y medios, 2010-2030, tras

alcanzar las urgentes metas ambiciosas, versus la continuacion de la cobertura a 2013

MILLONES
Total de infecciones
por VIH evitadas 2014-2030
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Fig. 5 Objetivos para poner fin a la epidemia de sida

parael  90-90-90 ne s 99-99-90
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