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HIV can be eradicated

‘ BRIEF REPORT

Long-Term Control of HIV by CCRS Delta32/
Delta32 Stem-Cell Transplantation
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Sterilising cure: lessons learned

Bone marrow
transplantation

2nd hone marrow

AML diagnosis

transplantation

Gl tract biopsy

2007 2008 2010
= Latently infected cells can be eliminated
" Anatomical reservoirs can decay

" Complete viral suppression without HAART is possible
Adapted from Hutter G, et al. N Engl J Med 2009;360:692-8



Cellular and humoral response to
HIV-1
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Why is HIV not eradicable?
Rapid rebound when HAART stopped
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Where does HIV come from?

" Residual replication
" Cell reservoirs (latently infected T cells)
" Anatomical reservoirs



Is there residual replication?

HIV RNA (copies/mL)
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Estrategias para erradicacion de VIH:

Intensificacion

Ongoing viral replication

Intensificacion é’

Reservorios
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Acutely Infected Patients
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Intensification with ABC+EFV

Replication competent HIV-1 (IUPM)
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Intensification with Maraviroc
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Intensification with Raltegravir

Infectious units per million cells (IUPM)
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ART intensification with Pl or EFV
does not reduce residual viraemia
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ART Intensification with maraviroc
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Is there residual HIV replication?
Gl tract
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Raltegravir intensification: one third
of patients have residual replication
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MVC intensification: increased 2LTR
circles and decreased cell reservoir
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arriers to cure:
esidual viral replication

A O

t seems unlikely that viral replication occurs In
nlasma In patients on ART

t seems very likely that viral replication occurs in
extraplasma sites (i.e. gut) in patients on ART

" The need to intensify therapy for eradication
[JUI[JUbBb bllll to UB dlleVEIBU GUt pCSSiUIy a cure
will not be achievable without suppressing all

residual viral replication in tissues

" Important not to confuse with the immediate
clinical benefits of intensification (none!)




The cell reservoir: latent infection
can be established in many T cells

Bone marrow Thymus Peripheral circulation

T

— =

Naive Effector/ Central
transitional memory

Multipotent Naive T cells Transitional memory @ Central memory
progenitor cells

Latent reservoir

Chun TW, et al. Nature 1997; 387:183-8; Finzi D, et al. Science 1997;278:1295-300; Brooks DG, et al. Nat Med 2001;7:459-64;
Chomont N, et al. Nat Med 2009;15:893-900; Dai J, et al. J Virol 2009: 83:4528-37; Carter CC, et al. Nat Med 2010;16:446-51;
Wightman F, et al. J Infect Dis 2010;202:1738-48.



Stability of latently infected T cells

1000 t., = 44.2 months
/3.4 years

Frequency

0.00001

Time on treatment (years)

Adapted from Siliciano JD, et al. Nat Med 2003,9:727-8.



Potential anti-latency drugs

Via JAK/STAT IL-7Ro
pathway
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Adapted from Richman DD, et al. Science 2009;323:1304-7
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Drugs under investigation

" Histone deacetylase inhibitors

—>25 HDACIs In advanced clinical development
for cancer

— Vorinostat (SAHA; Merck) licensed for T-cell
lymphoma

= PKC agonists
— Prostratin, Bryostatin-1

" Combination therapy most potent

Bolden JE, et al. Nat Rev Drug Disc 2006;5:769-84; Prince HM, et al. Clin Cancer Res 2009;15:3958-69;
Contreras X, et al. J Biol Chem 2009;284:6782-9; Archin NM, et al. AIDS Res Hum Retroviruses 2009:25:207-12;
Reuse S, et al. PLos One 2009:4:€6093; Burnett JC, et al. J Virol 2010:84:5958-74



Bryostatin

" Non-tumor-promoting phorbol esters

" PKC agonist/antagonist
" Evaluated for cancer therapy (phase I-Il)



Bryostatin antagonizes HIV-1 latency
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Bryostatin-1 and HDAC Inhibitors Synergise to
Reactivate HIV-1 Latency

HDAC Imhibitors

VPA (mM) TSA (uM) NaBut (mM)
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Bryostatin-ldown-regulates the expression of
the HIV-1 receptors CD4 and CXCR4
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Ensayo Clinico BRYOLAT

" Ensayo en fase [, unicentrico, aleatorizado
doble ciego

" Estudio comparativo de dos dosis, con un
grupo control

® Dosis unica de Briostatina-1
— Estudio basal (IUPM y otros)
— Estudios tras administracion de briostatina

" Valoracion de eficacia y seguridad



ART )ERT + Maraviroc >
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« CCR5 signaling can activate pathways leading to
transcription, in a cellular activation status-dependent

fashion
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o Cellular factors controlling HIV-1 transcription include
NF-xB, NFAT and AP-1
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" TROPISMVC (NCT01060618):
— naive HIV-1-infected patients

— CCR5 and non-CCRS5 tropic viruses

On MVC _

BL Day 10

Day 28




Materials and Methods

Act CD4
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L 1T < ~al”Z s . 2 — r— . ~17 A B
NF-K®B activ 'tg LN RS patLents
NF-xB activity (FC)
Patient Activated CD4 T cell Resting CD4 T cell
(Tropism) Day 10 Day 28 Day 10 Day 28
(on MRV) (off MRV) (on MRV) (off MRV)
27 (R5) 5.3 0.2 7.6 10.4
28 (R5) 18.0 0.2 4.6 5.3
35 (R5) 0.0 0.6 4.6 1.2
29 (R5) 7.1 3.4 17.6 10.1

o Activity of NF-xB was detected in 4/6 patients with R5

tropic viruses
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NF-KB actlvity n D/M patients
NF-xB activity (FC)
Patient Activated CD4 T cell Resting CD4 T cell
(Tropism) Day 10 Day 28 Day 10 Day 28

(on MRV) (off MRV) (on MRV) (off MRV)

50 (D/M) 4.8 1.8 9.1 10.5

57 (D/M) 1.3 1.9 2.6 10.8

e ...and in 2/3 patients with D/M tropic viruses
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NFAT activity (OD 450nm)

Patient Activated CD4 T cell Resting CD4 T cell
(Tropism) =26 ™1 Day 10 | Day28 | BL Day 10 | Day 28
(on MRV) | (off MRV) (on MRV) | (off MRV)

27 (RS) 0.130 | 0.562 0.247 | 0.084 0.069 0.072
28 (R5) 0.084 | 0.126 0.091 | 0.054 0.077 0.069
35 (R5) 0.110 | 0.073 0.078 | 0.076 0.075 0.071
39 (R5) 0.105 | 0.082 0.076 | 0.069 0.076 0.090
40 (RS) 0.076 | 0.088 0.075 | 0.080 0.073 0.075
50 (D/M) 0.113 | 0.079 0.079 | 0.082 0.097 0.113
56 (D/M) 0.289 | 0.074 0.100 | 0.125 0.091 0.107
57 (D/M) 0.120 | 0.084 - 0.077 0.077 -




Nuevos estudios con MVC

" Completar estudios in vitro

— Confirmar antagonismo de la latencia

— Confirmar reactivacion del VIH latente

— Determinar la via (NF-kB, AP-1)

— Determinar el mecanismo (mediado por CCR5 u otro)

" Si se confirma, ¢ensayo clinico de
interrupcion de tratamiento?



Prerequisites to achieve a cure

" Complete suppression of viral replication
— ART intensification?

" Elimination of latently infected cells
— Anti-latency drugs?
— Immunotoxins? Gene therapy? Others?

" Prevention of new cell infection
— Gene therapy?

— Pharmacological blockade (i.e. CCR5
Inhibitors, integrase inhibitors)?



What happened in the Berlin patient?

" Prerequisite 1.

— The HIV-1 reservoir was significantly reduced by the depletion of
the T cell pool by the conditioning regimen for stem cell
transplantation

" Prerequisite 2:

— HIV-1 replication was abrogated in the remaining T cell fraction
due to the absence of activated CD4 T cells under
Immunosuppressive treatment

" Prerequisite 3.

— No new cell infection occurred since repopulating CD4 T cells
were resistant to CCR5-tropic HIV-1 infection because of the
absence of CCRS5 surface expression.

Hutter G, et al. N Engl J Med 2009;360:692-8



Ensayo clinico CHEMOMAR

" Pacientes diagnosticados de linfoma que
van a recibir guimioterapia citorreductora

® Se administra maraviroc mientras dura la
guimioterapia

" Evaluacion del reservorio antes y despues
de recibir QT + Maraviroc



