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HIV Cure and Blood/Plasma Donor 

Science

• Pathogenesis

• Assay development

• Donor screening concerns



HIV Cure

Background
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Although ART reduces viremia >  6 to 7 log10 some 

virus indefinitely (0.1-3 copies RNA/mL)
Source of the viremia it is not known but is not from an 

actively replicating population





• “Latent” infection in cells destined to persist 

indefinitely (memory CD4+ T cells)

– Homeostatic T cell proliferation

– HIV integration in cell growth genes

• Inflammation/T cell activation

– Virus production

– Target cell generation

– Immune dysfunction (poor clearance)

HIV “spread” (replication)

Why does HIV persist during effective 

antiretroviral therapy?



How will we cure HIV?

• Gene and cell-based therapy

– Proof of concept: Berlin Patient

– Multiple feasible pathways, none yet scalable

• Immunotherapy: remission (elite control, 
post-treatment control)

– Cancer model (vaccines, immune-modifying 
therapy)

• Shock and kill: reservoir reduction

• Early ART: Prevention of latency



HIV Disease Pathogenesis

Leveraging blood/plasma donor 

cohorts to investigate 

pathogenesis of “hyperacute” 

HIV infection



Serial plasma samples during eclipse and exponential 

virus expansion phase (n=35 HIV, n=10 HBV, n=10 HCV)

HIV HBV HCV



A massive inflammatory response with long-term 

consequences is caused by acute HIV





At about the time 

HIV RNA becomes 

detectable, the 

reservoir size 

begins to increase 

dramatically, with an 

apparent 100-fold 

increase over the 

next two weeks

Reservoir largely 

established by week 

4 of infection



Can we use ART to prevent latency?

PEP/PrEP/Cure Continuum

Barouch and Deeks, Science 2014



Inadvertent transfusion of HIV infected blood

Prevention of HIV transmission with postexposure

prophylaxis (TNF/FTC/RTV/DRV/RTG) for 3 months



 

 
 
 
 
 
 
 
 
 
 
 

19,812 c/ml (4.3 log) 
Closed symbols= Detectable 
Open Symbols= Undetectable Viral Load 

 

 
 
 

2,617 c/ml (3.4 log) 
516 c/ml (2.7 log) 

265 c/ml (2.4 log) 
 

<48 c/ml (<1.68 log) 
 
 
 
 
 
 
 
 
 
 
 
 

AZT/3TC/NVP AZT/3TC/LPV/r 
31 hours – 7 days 7 days – 18 months 

ART started at 31 

hours and interrupted 

at ~18 months

HIV seronegative; no 

consistently 

detectable HIV after 

week 4



Very early ART (Fiebig I/II) reduces the reservoir

Ananworanich J et al., CROI2017, Seattle, WA



Very early ART reduces the reservoir but is not 

curative

N=8; ART in Fiebig I for >96 weeks; VL<50 c/ml; 

CD4>400 cells/ul

Ananworanich J et al., CROI2017, Seattle, WA



Can we use ART to prevent latency?

PEP/PrEP/Cure Continuum

Barouch and Deeks, Science 2014

Day 1 Fiebig 1



Fiebig et al, AIDS 2003; McMichael et al, Nat Rev Imm 2010

ART: PEP vs. Cure

Can very early ART (Fiebig 0) prevent 

latency and result in a “cure”?



Lack of Detectable HIV DNA in a PrEP Study 

Participant Treated After “Eclipse” Phase

• PrEP Demo Project: Pre-exposure prophylaxis program 

in at-risk MSM

• HIV-uninfected at 2 pre-enrollment visits

– 21 and 13 days prior to PrEP baseline

– Pooled RNA neg, 4th gen EIA neg, rapid Ab neg

• Fiebig 0/1 Phase at PrEP baseline

– RNA 220 copies/mL, 4th gen EIA neg, rapid Ab neg

– Estimated ~10 days after HIV infection

• Received PrEP (TDF/FTC) for 7 days and then 

conventional ART



Estimated Months since HIV Infection
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PrEP Baseline Visit

Day 10 of HIV infection

WT Subtype B virus

TDF/FTC started

Day 18 of HIV infection

DRV/r/RGV/TDF/FTC

started

*

HIV RNA: 4.7 copies/mil CD4

HIV DNA: ND

Rectum/Leukapheresis

HIV RNA/DNA: ND

Viral outgrowth 

assay, TILDA: ND

Estimated Day of HIV Infection:

Days 10, 17, 27, 32, 46, 67: WB indet (p55 only)

Day 130: WB non-reactive

LLOD

(<40copies/mL)

HIV DNA

(ddPCR) 

x2: ND

Ultrasensitive plasma HIV RNA

(<0.06 copies/mL): ND

Total Inducible Virus Recovery: ND

HIV DNA: ND

LN, 

ileum/rectum: 

ND

CSF,

BM: ND

Lack of Detectable HIV DNA in a PrEP Study Participant 

Treated Immediately After “Eclipse” Phase



• Month 36: Stopped  ART

• Frequency clinical viral load 

monitoring

Lack of Detectable HIV DNA in a PrEP Study 

Participant: Treatment Interruption



Lack of Detectable HIV DNA in a PrEP Study 

Participant: Treatment Interruption



HIV Diagnostics

Blood donor diagnostics are 

being repurosed for HIV cure 

studies



Lack of Detectable HIV DNA in a PrEP Study 

Participant: Treatment Interruption



• A single cell 

containing latent 

HIV can reignite 

viral replication at 

any time

• The impact on the 

health of the 

“cured” person 

and his or her 

partner can be 

profound



HIV Diagnostics: Unmet Needs 1

• Point-of-care (or home) HIV RNA test

• Sensitivity: ~ 200 to 1000 copies 

RNA/mL

• NIAD Symposium: Technologies for 

HIV Self-Testing: Detection of Acute or 

Rebound Viremia (June 19, 2017)
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• Purple: Most (90%) HIV DNA is defective
• Red: Of the apparently replication-competent virus, most can 

not be induced to replicate in vitro
• Yellow: Only a small subset of virus replicates when stimulated

Size of relevant reservoir is not really known





HIV antibody responses to gp120, integrase and 

protease (but not other proteins) associated with 

reservoir (RNA, DNA) in tissues



HIV antibodies are 

waning slowly in the 

“Berlin Patient” but 

have been stable in 

controllers and 

near-cured sates 

(Boston Patients)



HIV Diagnostics: Unmet Needs 2

• High throughput quantitative measure of the 

total body (not blood) reservoir of 

replication-competent HIV

• Asssays developed for blood screening are 

highly sensitive and specific and are now 

being re-purposed for cure research 

(RAVEN)

• Antibody responses to HIV are promising 

(Keating/Busch, JID 2017)





Extraordinary “elite” 

controllers: rare 

individuals with low 

antibodies and HIV DNA



HIV Diagnostics: Unmet Needs 3

• Should a cure emerge will current 

diagnostic tests be sufficient to protect 

blood supply

• Potent remission (no cure) might be 

associated with no detectable virus and 

declining antidody levels



State of the ART: 2017

• HIV Cure: Massive international effort now 

underway to develop a curative intervention

– Complete eradication (cure)

– Control (remission)

• Early ART reduces reservoir size (by 

several orders of magnitude) but is unlikely 

to be curative

• A reproducible, sensitive and specific 

measurement of the reservoir may be the 

field’s greatest need (industry)
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