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Lohse 2007

Predicted Survival if HIV+ at age 25 years

US military cohort (n = 2327, mean age 35) who 
started ART after 2000, 5-year mortality 0.3%

Marconi 2010

-----------------------------------------------
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Two-Pronged Approach



3

Prevention

DiagnosisTreatment

Cure

Last public appearance of the entire AIDS Quilt, 1996
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Generation of latently infected cells is probably the 
result of transcriptional silencing during memory cell 

differentiation
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Why does infection persist despite ART:
Part 1: Resting CD4+ cell infection

-

Time to eradication
> 73.4 years
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Residual Virus Reservoirs

– Resting CD4 cells

– Other cellular compartments?

– Protected anatomical sites?
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Other Challenges:
•Clearance of infected cells
•Clearance of virions
•Complete block of new infection

Primary strategy to eliminate
latent HIV infection

Anti-latency
therapy

2008
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Cure



10

Substantial graft vs.
host disease
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The Second Cure?
• Infant born at U. Miss Medical Center

• Mother HIV+ (EIA, WB); no prenatal care

• Maternal VL: 2,423 c/mL, CD4 644/mm3

– Infant born 35 weeks; NSVD

– Rapid test HIV+ in neonate

• Standard testing of exposed infants:
2 HIV+ tests from 2 samples

Sample Age Test Result

Blood 30 hours HIV DNA positive

Blood 31 hours HIV RNA 19,812 c/mL

Persaud D, et al. 20th CROI; Atlanta, GA; March  3-6, 2013. Abst. 48LB.
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Virologic Response to HAART Regimen

• Mother stops ART about month 18 – LTFU until month 23

• HIV testing of infant done before restarting ART

Persaud D, et al. 20th CROI; Atlanta, GA; March  3-6, 2013. Abst. 48LB.

AZT/3TC/NVP
31 Hours – 7 days 

AZT/3TC/LPV/r
7 days – ~18 months

19,812 c/mL (4.3 log)

2,617 c/mL (3.4 log)

265 c/mL (2.4 log)

<48 c/mL (<1.68 log)

105

104

103

102

101

516 c/mL (2.7 log)
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“Open” Histones
Transcription Active

“Closed” Nucleosome
Transcription Repressed

deacetylated

acetylated

HIV lives within chromatin: tipping 
the balance towards acetylation 
removes a restriction at the 
initiation of proviral
expression

Activation of HIV-1 Gene Expression 
Correlates with HDAC1 inhibition

Archin AIDS 2009
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Vorinostat:

Suberoylanilide hydroxamic acid (SAHA), a histone deacetylase 
inhibitor with nanomolar potency licensed for the treatment of 

cutaneous T cell lymphoma

Inhibits HDACs 1, 2, 3, and 8 (class I)

and HDAC 6 (class II)

Archin ARHR 2009
Contreras JBC 2009
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ARTART

Single dose proof-of-concept pilot 
study with vorinostat

Single dose proof-of-concept pilot 
study with vorinostat

Stable cART >6 months; HIV RNA<50 c/ml; CD4>300 cells/µl

200 mg
safety 
dose

1 32

*

month: 4

VOR
PK

Hypothesis:
• HIV RNA expression in circulating resting CD4 T 

cells will be increased during the period of VOR 
intracellular effect

• VOR will disrupt latency in vivo

400
mg

dose

400
mg

dose

leukapheresis leukapheresis

Baselin

e

25 July 2012

Archin et al.

Single 400 mg VOR dose:  
Remeasure resting CD4+ T cell HIV RNA expression. 
Define potential for VOR to disrupt latency

 Mean 5.2-fold 
induction (range 
1.5- to 10-fold)

 All increases 
significant 
(p < 0.01)

 No AE > Grade I

 No AE due to VOR
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What we have found so far:
• A single dose of VOR induces expression of 

full-length HIV RNA within latently infected 

resting CD4+ T cells.

• This is the first direct measurement of 

disruption of latent HIV infection in vivo

• The optimal dosing schedule of VOR, and 

its ability to repeatedly and completely 

perturb latency in all relevant infected cells, 

must be established

• Separately, the potential for VOR to deplete 

(some or all) latently infected cells must be 

established

What if disrupting latency is not enough?

When latency is disrupted, mechanisms to kill 
virus expressing cells may be needed

– Augment HIV-1 specific immune response with 
HIV-1 vaccine prior to “kick”

– Improve HIV-1 specific CD8 response through ex 
vivo manipulation

• TCR enhancement

– Infuse broadly neutralizing antibody or antibody 
primed for ADCC

– Wake up “exhausted” HIV-1 specific cells
• Anti PD1 or Anti PD-L1
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Ending AIDS

• Find patients earlier, bring treatment to them
• Develop ways to use ART as prevention
• Develop vaccines that substantially reduce the risk of 

transmission
• Build platforms to develop and test curative therapy
 Perturb latency
 Block all infection
 Reach all relevant cells
 Clear infected cells


