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El paciente Berlin

Timothy Roy Brown
* Hombre 40 afos * QT: 2 ciclos induccion +
e Dx HIV, mas de 10 afios 1 ciclo consoldacion
« HAART: TFV + FTC+ EFV * Remision temporal
e CD4: 415y CV: <40 * 2008: recurrencia
* Nignuna enfermedad * TMO
oportunista — (donador A32/A32)...

e 2006: Dx LMA...

‘I last took my HIV medications on the day of my stem cell transplant.”

Hutter G. N Engl J Med 2009



El paciente Berlin
Timothy Roy Brown

LMA en remision

No HAART desde entonces
No rebote de carga viral
No evidencia de VIH

— En mucosa rectal
— En LCR
— En Bx ganglio

- Y
.o.L.?

Remplazo de linfos por linfos

http://timothyrbrown.com
del donador

Hutter G. N Engl J Med 2009; Allers K. Blood 2011



Cura absoluta
lecciones aprendidas
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Cura absoluta
lecciones aprendidas

1. Sise puede...




Cura absoluta
lecciones aprendidas

1. Sise puede...

2. Hay que eliminar el
reservorio




Cura absoluta
lecciones aprendidas

Si se puede...

Hay que eliminar el
reservorio

Hay que impedir la
entrada del virus




Pero...

* Procedimiento muy
riesgoso!
— 25% de mortalidad

* Poco practico y costoso
— No extrapolable

* ysilohacemos de
nuevo-?...

— Cillo A, et al. Poster 154
CROI 2012




Two more men with HIV now
virus-free. Is this a cure?
N © CBSNEWS

By AYAMN JASLOW CBS NEWS July 27, 2012, 3:09 PM
Bone marrow transplant

m ]
eliminates HIV traces from

two patients' DNA: Callit a

HIV Cured In Two Men Following Bone
Marrow Transplant

By James Johnson
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CONFERENCE JULY 22 - 27 TURNING THE TIDE TOGETHER

2012 WASHINGTON DC USA

THAAQ101 - Oral Abstract

Long-term reduction in peripheral blood HIV-1 reservoirs following reduced-intensity conditioning
allogeneic stem cell transplantation in two HIV-positive individuals

Presented by Timothy J. Henrich {(United States).
T, Henrichlrz, G. S-c:iaranghella3, 1.Z. Ijl*z, s, Eallien‘h W Huer; ALS. LECESEEE’S, D.R. Kuritzkes!?2

lﬂrigham and Women's Hospital, Boston, United States, 2Harvard Medical School, Boston, United States, 3F!.agnn Institute of MGH, MIT and Harvard, Boston,
United States, 4H::ipli’c.al Saint-Louis, Paris, France, >Dana-Farber Cancer Institute, Boston, United States

Patent (monthe from allgeneic SCT) | _(copesfmilion PBMCs) | (copes/milion pBMCs) _|P125T HIV-1 RNA (copis/m

| A | -0.5 (pre-SCT) | 144 | ND | <3
| A | 2 | 87 | ND | <3
| A | 8 | ND | ND | <3
| A | 14 | ND | ND | <3
| B | -0.2 (pre-SCT) | 96 | ND | <3
| B | 3 | 281 | ND | <3
| B | 9 | ND | ND | <3
| B | 17 | ND | ND | <3
IND = Target Not Detected

[Quantification of Peripheral Blood HIV Reservoirs]



towards an

people focused
science driven
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Christine Rouzioux, Guido Silvestri, Mario Stevenson, Amalio Telenti, Carine Van Lint, Eric Verdin, Ann
Woolfrey, John Zaia.



Tratamiento de la enfermedad por VIH
Cambio de paradigma?

Controlar la Erradicar la
Salvar vidas infeccion infeccion

1980’s 1990’s — 2000’s 2010’s



Erradicacion del VIH
obstaculos

e Células con infeccion latente

Replicacion viral persistente

Reservorios anatomicos



Modelo de diferenciacion de T CD4+

Auto renovacion

f) IL-2

Célula T naive Célula
T efector

TEM
apoptotica

Lefrancgois L, Nat Rev Immunol 2006



Subtipos de linfocitos T CD4+
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Subtipos de linfocitos T CD4+

Naive Antigen experienced
CD27+ CD27+ CD27+ CD27- CD27-

CD28+ CD28+ CD28+ CD28+ CD28-
CCR7+ CCR7+ CCR7- CCR7- CCR7-
CD45RA+ CD45RA- CD45RA- CD45RA-/+ CD45RA+/-
CD57- CD57- CD57- CD57-/+  CD57+/-
CD11a CD11a"" CD11a"™" (CpD11aM" CD11aM"

Appay V. Cytometry 2008



El reservorio esta en las celulas T¢y, vy T1y,

100

807

Contribution (%) to the HIV reservoir size

CD45RA +
CCRY +
CD27 +

Chomont N, Nature Med 2009



Como se establece la latencia?

5;,

élulas @

activadas

Células Células de
quiescentes memoria
infectadas

Chomont N, Curr Op HIV/AIDS 2011



Como se mide el reservorio?

Cell associated RNA
US RNA and MS BNA

Lewin S and Rouzioux C. AIDS 2011



Como se mantiene la latencia?

Inhibicion de la activacion :; : - 3
’rranscrlpaon g |

Proliferacion
Células homeostatica

infectadas

=X

~

Sobrevida @
largo plazo

9/

Said E. Nat Med 2010



Estrategias de erradicacion (...y cura?)

e Eliminar la replicacion residual
— Optimizacion de HAART
— Tratamiento ultra-temprano

* Eliminar a las células con infeccion latente
— Romper la latencia
— Quimioterapia mieloablativa (TMO,...)

e \Volver las células resistentes a la infeccion
— Suprimir la expresion de CCR5



La intensificacion del Tx no modifica el ARN ni el ADN viral
HAART + T20 o LPV/r o RLV

HIV RNA

Tiempo en HAART (afios) intensification

Dinoso et al., Proc Natl Acad Sci U S A, 2009. 106(23): p. 9403-8; McMahon et al., Clin Infect Dis, 2010. 50(6):
912-9; Ghandi et al., J Infect Dis. 2010 Jan 15;201(2):293-6 ; Buzon et al., Nat Med, 2010 16: 460



Tratamiento en agudo
impacto en el reservorio

Acute Treated Chronic Treated Elite Controllers

it ye'd

-

M » L T 1IN

N=9 N=26 N=37

Cross-sectional comparison of reservoir size between cohorts
After a median of 10 years of suppressive viremia

Buzon M. Oral abstract 151 sesion 42. CROI 2012



Tratamiento en agudo
disminucion en el ADN integrado
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Buzon M. Oral abstract 151 sesion 42. CROI 2012



Como romper la latencia?

T CD8+; NK

activacion

Infeccion 7~ x Infeccién @

latente PD-1 activa

Estimular la
7‘ transcripcion

+HAART



La transcripcion también esta regulada por
la conformacion de la cromatina

HDAC HDAC

(& & 1 eyes

Me Mely YMe S
-MECP2
HDAC

D Me| SIMe

HDAG
Desacetilacion = Acetilacion =

cromatina cerrada = cromatina abierta =
inibicion de la franscripcion = Transcripcion =
LATENCIA REPLICACION

Johnstone R. Nat Rev Drug Disc 2002



Farmacos que rompen la latencia

Inibidores de Desacetilasa de histonas

— Selectivos para clase I: Vorinostat (SAHA)

— No selectivos: Tricostatin A (TSA), acido valproéico
Activadores de NFkB

— Prostratina

— PMA

— TNF

Moduladores de Akt/HEXIM-1

— Hexametil bisacetamida (HMBA)

Inibidores de metiltransferasa
Estimuladores de Jak/Stat
— |L-7

Margolis D. Curr op HIV/AIDS 2011



Ensayos clinicos de drogas anti-latencia

Mechanism Drug Current clinical  Licensed Number of trials Number of trials  Effect on latent References
of action trial phases registered® (non- registered” (for ~ HIV (evaluated
HIV indications) HIV latency) in vitro)
Latent HIV Histone Vorinostat I, 11, 111 Yes - CTCL 176 2° + [54, 56]
activators deacetylase  Romidepsin I, II, 111 Yes - CTCL 32 N/A
inhibitors :
Panabinostat I, I, III 94 + [68]
Entinostat I, 1L, 11 20 + [68]
Belinostat LI 28 + [99]
Givinostat L1 7 + [55]
Other HDAC1 L Il >26 =~ [55, 69-72]
Methylation S'-azacytidine I, IL, 11l 52 + [74, 75]
inhibitor
Cytokine Interleukin-7 I, II, III 20 14 0 [82, 84]
Immune Anti-alcoholic Disulfiram I 11, I Yes 95 1€ + [86°]
modulators  Aptibiotic Minocycline I, I1, Il Yes 3 + [90]
Antirheumatic Auranofin L 11, I Yes + (SIV) [100]
Anti-PD-1 MDX-1106 L1 9 + [61]
PKC modulator Bryostatin L1l 2 + [79, 80¢]

Smith M, wightman F, Lewin S. Curr HIV/AIDS Rep 2012



Seguridad y eficacia de Vorinostat
(Australia)

n=20 day

o R ¢ 28 84
AR A

= Safety
— HIV RNA and CD4 T-cells
— PK for NNRT! and Pls

= Efficacy
— Cell associated HIV RNA, total CD4 T-cells blood and rectum
— Cell associated HIV DNA, total CD4 T-cells, blood and rectum
— Single copy assay, plasma

— H3 acetylation
— Immune activation, blood and rectum

Lewin S. S33 symposium. CROI 2012



KCDIB+HLA DR+

Seguridad y eficacia de Vorinostat
(Australia)

T-cell activation in rectal biopsies

CD8+
- DWO006
& JCO0S e
- MLOO4
& 15003
-+ CROO2 204
- MHO08
o DWO009 —
o CT010 -

< IMO11 0

KCDIB+HLA DR+

Lewin S. S33 symposium. CROI 2012



Seguridad y eficacia de 1 dosis de
Vorinostat (US)

|8

.

lata

— -
Pt.t1 Pt.2 PL3 Pt.4 PtL.5 PLGE

HIV-1 gag RNA copies per well

Margolis D. Abstract 157LB S42. CROI 2012



CCRS y Ia entrada viraI

3 f gp120

T

1 || 9p120
| L.conformatic
binding

. CCRS5 or change

CXCR4

Cell membrane

Coreceptor
binding

Membrane
fusion

-
-
---
-
w

Bersofsky J. J Clin Inv 2004



CCR5 y la entrada viral

Impact on
susceptibility to

Tested factor HIV infection OR  CI 95% p
HCYV infection ) 1290 4.69-35.48 0.00002
Homosexual (] 7.69 1.88-31.48 0.007017

exposure
CCR5-432 allele | 3.37 1.055-10.76 0.044913

in case of

heterosexual

exposure

1, infection risk increased; |, infection risk reduced; OR, odds
ratio; CI, confidence intervals.

Zwolinska K. AIDS Res Hum Retrovirus 2013



¢Como quitar CCR5? ¢Editando el genoma?
nucleasas con dedos de Zinc (ZFN)

Urnov F. Nat Rev Genetics 2010



Editando el genoma
nucleasas con dedos de Zinc (ZFN)

Right ZFP

NN
oy T el

Cleavage
domain

L
r

AEEXEE™EE*
\\\‘!\\'!\\'!\\'! @

Left ZFP

Urnov F. Nat Rev Genetics 2010



Right ZFP

2. Synthesize lenti
vector
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Cleavage
domain

Left ZFP

Mobilization, apheresis, and
" enrichment of CD4+ cells

/_\ 4. Transduction of CD4+

OO

A

5. Reinfusion of CD4+

STOP HAART @

CEE

-9 A

June C. Abstract 155 S42. CROI 2012



Vird load (Coptesand. )

Disminucion del set point post
interrupcion de TX
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June C. Oral abstract 155 sesion 42. CROI 2012



7. A Single Infusion of 1x10° SB-728-T Results in Sustained
Engraftment with Increased CD4 Count in Periphery

Change in CD4 from Baseline and %CCR5 Gene Modified Cells Post Infusion

=@- Change in CD4 From Baseline
400 - —@-— Percent CCRS5 Disruption in PB CD4 _ 18

- 16
300 - - 14
- 12
200 - - 10

100 -

=]
T T T T T
o M & o om

!

0 60 120 180 240 300 360 420 480 540 600
Days

Estimated Percent CCR5 Disruption in PB CD4

Change in CD4 Count from Baseline (Cells/uL)

¢ High level of engraftment of SB-728-T observed for the duration of follow up
e Significant improvement of CD4 count above baseline observed
Lalezari . Abstract 433. CROI 2012



Antiviral effects of autologous CD4 T cells genetically modified
with a conditionally replicating lentiviral vector expressing
long anti-sense to HIV

Reinstate ART; Follow monthly until

Successful ART Variable virus below detection
e Pl == = = = b >
-15 0 10
| sTEP1 STEP 2
Screening & Long Term Follow-up

manufacturing Cycle 1 ATl

oo JIT1

Infusions
Weeks 0, 2, 4

Rectal Rectal Rectal
Biopsy Biopsy Biopsy

Leuk¥he¥esis Tebas P. Blood 2012




Menor “set-point” viral en pacientescon T
CD4+ genéticamente modificados
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1 B Post VRX496 T Set Point
0

201 203 204 215 218 250 251 252
Patient

Tebas P. Blood 2012



Conclusiones

* La erradicacion del VIH ha sido posible en 1
individuo

— Procedimiento herdico, caro, peligroso

— Desarrollo de estrategias para repetir el experimento
e 2 pacientes mas?...

e La latencia viral es ahora un nuevo “target”
terapéutico
— Seguridad, eficacia

 Nuevo impulso de terapias génicas
— Suprimir |la expresion de CCR5



“T am the man who once had HIV.”
Tim Roy Brown




