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Definitions

 Functional cure

Permanent control of HIV replication
without eradicating it

 Sterilising cure

Elimination of all HIV infected cells



Barriers to a cure for HIV: new ways to target and eradicate
HIV-1 reservoirs
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HIV eradication: key points

e ART does not eliminate HIV-1 from latently
infected reservoir

e An effective vaccine againsts HIV is still elusive

e HIV eradication will likely require multiple
approaches
Limiting HIV reservoir

Disrupting the state of virological latency
Clearing residual HIV



Safety and efficacy of the peptide-based therapeutic vaccine @+!~ (L))
for HIV-1, Vacc-4x: a phase 2 randomised, double-blind, |
placebo-controlled trial
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Antibodies advance
the search for a cure

Efforts to make a prophylactic HIWV vaccine hawve identified monoclonal antibodies
that potenthy suppress viral replication. Studics in monkeys show that these
reagents cffectively treat HIV infection. SEg ArTicLe 224 & LETTER R2TT
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Leading Edge

An Integrated Overview of HIV-1 Latency

Debbie 5. Auelas’-* and Warner C. Greena'-=4"
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Pharmacologic reactivation of the virus as a cure therapy

HDAL inhibiicrs

BET inhititoes

BET inhibitars

Therazmiic veccnabion

Archin NM et al, Curr Opin Infect Dis 2014
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Histone Deacetylase Inhibitor Romidepsin Induces HIV
Expression in CD4 T Cells from Patients on Suppressive
Antiretroviral Therapy at Concentrations Achieved by

Clinical Dosing
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Stochastic Fate Selection

in HIV-Infected Patients
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Gene Editing of CCR5 in Autologous CD4 T Cells
of Persons Infected with HIV
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CCR5-modified T cells
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Very early ART limit the seeding of the HIV reservoir in
long-lived TCM
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The first case of “ functional cure” in an infant

NEW ENGLAND JOURNAL st MEDICINE

‘ BERIEF REPORT

Absence of Detectable HIV-1 Viremia
after Treatment Cessation in an Infant

Deborah Persawd, M.D., Hannah Gay, M.D., Carrie Ziemniak, M.5., Ya Hui Chen, B.A.,
Michael Fiatak, |r., Ph.D., Tae-Wook Chun, Ph.D., Matthew Strain, M.C., Ph.D.,
Douglas Richman, M.D., and Katherine Luzuriaga, M.D.



What do you think about the baby?

Table 1. Laboratory Testing and Antiretroviral Therapy Received by Mother and Child.*

Test
Mother
Rapid HIV antibody, at delivery

HIV ELISA and confirmatory Western
blot, at 24 hr

Viral load, at 24 hr

CD4+ T-cell count, at 14 days

HIV-1 genotype and subtype, at 14 days
CD4+ T-cell count, at 26 mo

HIV-1 viral load, at 26 mo

HLA typing, at 26 mo

Mutation status in CCR5 delta32,
at 26 mo

Frequency of infected cells, at 28 mo
child

HIV-1 DNA, at 30 hr

HIV-1RNA, at 31 hr

HIV-1 RNA, at 6 days

HIV-1 RNA, at 11 days

HIV-1 RNA, at 19 days
HIV-1 RNA, at 29 days
CD4+ T-cell percentage, at 8 days

HLA typing, at 26 mo
Mutation status in CCR5 delta32,

Result

Positive

Positive

2423 copies/ml
644 cells/mm?
Wild-type, subtype B
513 cells/mm?
6763 copies/ml
A3, A23, B7, B14, Cw7, and Cw8

Nonmutated

137 IUPM

Positive
19,812 copies/ml
2617 copies/ml
516 copies/ml

265 copies/ml
<48 copies/ml
69%

A3, A68, B7, B39, and Cw7

Nonmutated

Antiretroviral Therapy

None

None

None
None
None
None
None
None

None

None

Zidovudine
Zidovudine, lamivudine, and nevirapine
Zidovudine, lamivudine, and nevirapine

Zidovudine, lamivudine, and ritonavir-
boosted lopinavir

Zidovudine, lamivudine, and ritonavir-
boosted lopinavir

Zidovudine, lamivudine, and ritonavir-
boosted lopinavir

Zidovudine, lamivudine, and ritonavir-
boosted lopinavir

None

None

Table 2. Specialized Studies to Assess Persistence of HIV-1 Infection in the Child.*

Sample Type

Total proviral DNA

PBMCs
At 24 mo
At 26 mo

Resting CD4+ T cells
At 24 mo
At 26 mo

PBM(Cs enriched for activated CD4+ T cells
At 24 mo
At 26 mo

Monocyte-derived adherent cells
At 24 mo
At 26 mo

Residual viremia in plasma
At 24 mo
At 26 mo

Infectious virus recovery at 24 mo

Quantity

<2.7 copies/10° cells
4.2 copies/10° cellst

<3.5 copies/10° cells
<2.5 copies/10° cells

<2.2 copies/10° cells
<2.6 copies/10° cells

37.6 copies/10° cellsi
<11.5 copies/10° cells

1 copy/ml
<2 copies/ml

<0.05 IUPMS

Cells Tested

no. of positive
replicates/
no. of wells

no. of cells or
plasma volume

122,000
113,000

96,500
134,000

154,000
130,000

14,300
29,000

4ml
4ml

22 x10° resting
CD4+T cells

* PBMCs denotes peripheral-blood mononuclear cells.
7 The limit of detection was 2.9 copies per 10° cells.

1 The limit of detection was 23.3 copies per 10° cells.
§ No replication-competent HIV-1 was recovered.

at 26 mo

All specified time points are post partum. CCR5 denotes chemokine receptor 5 gene, ELISA enzyme-linked immuno-
sorbent assay, HIV human immunodeficiency virus, HIV-1 HIV type 1, and IUPM infectious units per 1 million resting
CD4+ T cells.

Persaud D, NEJM 2013



C116: HIV antibodies are not
detected by WB
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How a Single Patient Influenced HIV Research —
15-Year Follow-up
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The genetic background...
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Long-Term Reduction in Peripheral Blood HIV

Type 1 Reservoirs Following Reduced-Intensity
Conditioning Allogeneic Stem Cell
Transplantation

Timothy J. Henrich, " Zixin Hu,"* Jenathan 2. Li," Gaia Scisranghells,™ Michael P. Busch,' Sheils M. Keating.™'
Sebastien Gallien, " Nina H. Lin" Francoise F. Giguel,' Laura Laveie,” Vincent T. Ho,™ Philippe Armand,~

Robert J. Soiffer,™ Manish Sagar,** Ann 5. LaCasce™ end Deniel R Kuritzkes™

"1z of Infocticuss Dissases, Bnigham and Women's Hespaal, “Harvard Medcal Scheol, *Hagen instiets of MIGH, MIT, Hanard, *Divsision of
nfactious Oseases, Massachuserts Garesl Hospita!, and “Dagartmant of Medical Cncology, Oana-Fartssr Cancer Instituts, Boston, Massachusens
“Binod Systans Research Instituss, and “Univessity of Califmia-San Francisco, San Franiscn: ang "Hopital Saint-Lou's, Paris, Framcs

Backgroiind, The long-term impact of allogereic hematopoietic stem cell rarsplantation (HSCT) on human
immunodeficiency virus type 1 (HIV-1) reservoirs in patients receiving combiration antiretroviral therapy (cART)
is largely unknown,

Methods, 'We gudied the effects of & reduced-intersity conditioning allogeneic HSCT from donors with wild-
type-CCRS™ cells on HIV-1 periphersl blood reservoirs in 2 patients heterozygous for the cor3A32 mutation., [n-
depth analyses of the HIV-1 reservoir size in peripheral blood, coreceptor use, and specific antibody responses were
performed on samples oblained before and up 1o 3.5 years after HSCT receipt.

Results.  Althowgh HIV-1 DNA was readily detected in peripheral blood mononuclear cells (PBMCs) before
and 2-3 months after HSCT receipt, HIV-1 DNA and RNA were undetectsble in PBMCs, CD4" T cells, or plasma
wp to 21 and 42 months after HSCT. The loss of detectable HIV-1 correlated temporally with full doror chimerism,
developriert of grafl-versus-host disease, and decreases in HIV-specific antibody levels,

Conclugions, The shility of donor cells to engraft without evidence of orgoing HIV-1 infection suggests that
HIV-1 replication may be fully suppressed during ¢cART and does ot contribute o maintenance of viral reservoirs
it peripheral blood in our patients. HSCTs with wild-type-CCR5" donor cells can lead 1o 2 sustained reduction in
the size of the peripheral reservoir of HIV-1.



The first case of “steriling cure”

Passaes CP, Virology 2014



OPEN () ACCESS Froaky avallabls anding

@PLQS | PATHOGENS

Challenges in Detecting HIV Persistence during

Potentially Curative Interventions: A Study of the Berlin

Patient
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Table 3, HIV am tissees.

QUANTIFYING HIV PERSISTENCE
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The Berlin patient
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“ Ogni grande viaggio inizia con un singolo
passo”
Lao-tzu



