
Dr.$Mark$Nelson$

Chelsea'&'Westminster'Hospital'

Execu6ve'Commi8ee'of'the'Bri6sh'HIV'
Associa6on'(BHIVA)'

Cure'

1'



Other$Classes$

Fusion$
inhibitors$

•  Enfuvir9de$

R5$Inhibitors$

•  Maraviroc$

Integrase$
Inhibitors$

•  Raltegravir$
•  Elvitegravir$

•  Dolutegravir$

Protease$
Inhibitors$

Atazanavir$

Darunavir$

FosCAmprenavir$

Indinavir$

Lopinavir$

Nelfinavir$

Ritonavir$

Saquinavir$

Tipranavir$

NNRTIs$

Efavirenz$

Nevirapine$

Etravirine$

Rilpivirine$

Available'An6retrovirals'2015''
NRTIs$

Abacavir$

Didanosine$

Emtricitabine$

Lamivudine$

Stavudine$

Tenofovir$

Zidovudine!

STR$

TFV/Nc/EFZ$

TFV/Nc/EFZ$

TFV/Nc/cELV$



Con6nuum'of'care'
Persons'living'with'HIV'in'the'UK'2011'

HIV'and'AIDS'Repor6ng'System'
HIV'and'STI'Department,'Health'Protec6on'Agency'R'Colindale'
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UK'CHIC'–'Life'expectancy'
LE at exact age 20 years: 
1996- 2008 
UK women  61.6 yrs 
UK men  57.8 yrs 
HIV+ women  50.2 yrs 
HIV+ men  39.5 yrs 

1996–99 HIV+  30.0 yrs 
2006–08 HIV+  45.8 yrs 

Start triple ART post 2000 
CD4 200–350  53.4 yrs 
CD4 100–199  41.0 yrs 
CD4 <100  37.9 yrs 

Impact'on'life'expectancy'of'late'diagnosis'and'treatment'of'HIVR1'infected'individuals:'
UK'CHIC''M'May,'M'Gompels,'C'Sabin'for'UK'CHIC.'HIV10'Glasgow'abstract'1629596'

Life$expectancy$by$CD4$count$
compared$with$UK$popula9on$
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It'is'important'to'remember'why''
ongoing'research'is'necessary…'''

Adults'and'children'es6mated'to'be'living'with'HIV'in'2012'

UNAIDS.'Global'Report.'Available'from:'h8p://www.unaids.org/en/dataanalysis/knowyourepidemic/.'Accessed'February'2014.'

SubRSaharan'Africa'25.0$
million$

(23.5–26.6'million)'

Middle'East'and'North'Africa''
260,000$

(200,000–380,000)'
South'and'South'East'Asia''

3.9$million$
(2.9–5.2'million)'

East'Asia''
880,000$

(650,000–1.2'million)'

La6n'America''
1.5$million$

(1.2–1.9'million)'

Caribbean''
250,000$

(220,000–280,000)'

North'America''
1.3$million$

(980,000–1.9'million)'

Eastern'Europe'and'Central'Asia''
1.3$million$

(1.0–1.7'million)'
Western'and'Central'Europe''

860,000$
(800,000–930,000)'

Oceania''
51,000$

(43,000–59,000)'





Generics'



Dyslipidaemia$

Hepa9c$steatosis$

Abnormali9es$of$body$composi9on$

CVD$

Bone$&$Kidney$disease$HAND$
Body$image$
$altera9ons$

Glucose$metabolism$$
impairment$

Depression$ Hypertension$ Vitamin$D$ Type$2$diabetes$ Cancer$
Sexual$$
Dysfunc9on$



Reduced bone 
mineral density 
Increased prevalence 
of osteoporosis or 
osteopenia in spine, 
hip or forearm: 
63% of HIV+ patients2 

Renal 
dysfunction 
30% of HIV+ patients 
have abnormal kidney 
function1 

Emerging'coRmorbidi6es'in'HIV'

1.  Gupta SK et al. Clin Infect Dis 2005;40:1559–85.  
2.  Brown TT et al. J Clin Endocrinol Metab 2004;89(3):1200–06.  
3.  Clifford DB. Top HIV Med 2008;16(2):94–98.  
4.  Triant VA et al. J Clin Endocrinol Metab 2007;92:2506–12. 
5.  Patel P et al. Ann Intern Med 2008;148:728–36.  

Cardiovascular 
disease 

Neurocognitive 
dysfunction 
Neurological 
impairment present in 
≥50% HIV+ patients3 

Cancer 
Increased risk of non-
AIDS-defining cancers 
e.g. anal, vaginal, liver, 
lung, melanoma, 
leukemia, colorectal 
and renal5 

75% increase in risk 
of acute MI4 

Frailty 
Increased frailty phenotype if HIV infected 
3-14x; Associated with CD4 count 
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What'is'a'normal'CD4'count?'



What'is'a'normal'CD4'count?'
CD4+'counts'in'seronega6ve'Caucasians'and'African–Americans''

Summary'sta6s6cs'for'CD4+'counts'

CI,'confidence'interval;'IQR,'interquar6le'range.'
Supplement'to'Le'et'al.'NEJM'2013;368:218–30.'

Summary$Sta9s9cs$for$CD4+$counts$

Popula6on'
No.'of'study'

groups''
(No.'of'subjects)'

CD4+'TRCell'Counts'(cells/mm3)'

Weighted'Mean'
(95%'CI)'

Median'(IQR)' Range'

European' 16'(11037)' 1011'(1005R1017)' 940'(834R1030)' 796R1109'

Mixed'USA' 8'(4083)' 1006'(995R1018)' 998'(882R1027)' 771R1075'

African'
American'

2'(1006)' 1077'(1054R1099)' 1078'(1055R1100)' 1055R1100'

Combo' 25'(16126)' 1014'(1008R1019)' 952$(840C1036)$ 771R1109'



Cure'coverage'con6nues…'



What'do'we'mean'by'‘curing'HIV’?'
Sterilising$Cure$

TRADITIONAL'INFECTIOUS'
DISEASE'MODEL'

•  The'‘Berlin’'pa6ent'
•  Aviraemia'–'plasma'
viral'load'<1'copy/ml'

•  No'replica6on'
competent'virus'

•  No'detectable'HIVR
infected'cells'



What'do'we'mean'by'‘curing'HIV’?'
Sterilising$Cure$ ‘Func9onal’$Cure$

TRADITIONAL'INFECTIOUS'
DISEASE'MODEL'

•  The'‘Berlin’'pa6ent'
•  Aviraemia'–'plasma'
viral'load'<1'copy/ml'

•  No'replica6on'
competent'virus'

•  No'detectable'HIVR
infected'cells'

“CANCER”'MODEL'

•  Clinically'undetectable'
viraemia'in'absence'of'
ART'

•  No'disease'progression'
•  No'CD4'cell'loss'
•  No'transmission'

•  But…no'agreed'dura6on'



Why'can’t'we'cure'HIV'with'ARV'Drugs'

'''Residual'replica6on'
'''(Sanctuaries;'drug'penetra6on)'

'''Persistent'HIV'expression'

'''Immune'dysfunc6on'

'''''Latently'infected'reservoir'

'''''Homeosta6c'Prolifera6on'

Inflamma6on'

These'are'not'mutually'exclusive'mechanisms;'will'mul6ple'approaches'be'required?'

A'game'of'hide'and'sleep?'



Anatomical'reservoirs'





Variable'penetra6on'of'ARV'in'6ssue'

Fletcher, 19th CROI, Seattle 2012



CNS'Targeted'HAART:''A'Randomized'Trial'for'HIV'Associated'
Neurocogni6ve'Disorders'(HAND)'

•  Eligibility:'
–  HAND'–'Impaired'on'NP'tes6ng'
–  Stable'(>8'weeks)'on'HAART'or'no'HAART'
–  Planned'change'to'ART''

•  VF,'AEs'or'HAND'despite'ART'

–  Exclude'major'comorbidity'or'substance'use'

Ellis R, et al. 20th CROI; Atlanta, GA; March  3-6, 2013. Abst. 20. 

CNSCT$arm$
n=29$

Lost$to$FollowCup$
n=3$

Protocol$Viola9on$
n=3$

REACHED$STUDY$
ENDPOINT$

n=23$

CNSCT$arm$
n=26$

NON$CNSCT$arm$
n=30$

Lost$to$FollowCup$
n=7$

NON$CNSCT$arm$
n=23$

Protocol$Viola9on$
n=4$

REACHED$STUDY$$
ENDPOINT$

n=19$

Study$Popula9on$

IntentRtoRTreat'
Analysis'

AsRTreated'and''
Per'Protocol'
Analysis'
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Baseline'Characteris6cs,'
Study'Treatments'and'Outcomes'

CNSCT$ NonCCNSCT$ P!

ARV$Naïve$ 35%$ 26%$ 0.55$

Plasma$VL$<$50$c/mL$ 27%$ 26%$ 0.71$

Entry$CD4$ 213$[5,$964]$ 306$[3,$1224]$ 0.39$

Nadir$CD4$<$200$ 16$(67%)$ 8$(38%)$ 0.08$

Study$Treatment$

#$ARV$agents$ 4$ 3$ 0.06$

Rela9ve$PSS$ 1$ 0.95$ 0.19$

3$most$frequent$ARVs$ LPV,$ZDV,$FTC$ DRV,$TDF,$ETV$ CC$

Adjusted$GDS$change$ C0.14$ C0.07$ 0.76$

Plasma$VL<50$Week$16$ 54%$ 82%$ 0.065$

CSF$VL<50$Week$16$ 68%$ 87%$ 0.17$

ITT$subset,$N=49;$no$demographic$differences$

Ellis R, et al. 20th CROI; Atlanta, GA; March  3-6, 2013. Abst. 20. 



The'Latent'Reservoir'

•  Frequency'1/1,000,000'

•  Size'100,000'–'1,000,000'

•  Half'Life'44'months'



•  Phase'1RDecay'of'
ac6vated'CD4'cells'

•  Phase'2R'Decay'of'
par6ally'ac6vated'CD4'
cells,macrophages'and'
dendri6c'cells'

•  Phase'3RDerived'from'
ac6vated'latent'CD4'
cells'which'slowly'decay'









•  Floer'meadow'



Bridging'the'gap'from'current'cART''
to'cure'

Current'
cART'

CURE?'

CURE!$

cART,'combina6on'an6retroviral'therapy'



Inhibit$residual$replica9on$
• Enhanced'cART:'novel'drug'classes/treatment'intensifica6on'

‘Shock$and$kill’$
• Induce'HIV'reRac6va6on'plus'intensive'cART*;'valproic'acid;'vorinostat;'
panobinostat;'disulfiram;'phorbol'ester'deriva6ves;'cytokines;'immunotoxins'

Immune$s9mula9on$
• Cytokines:'ILR2,'ILR7,'ILR21'
• Therapeu6c'vaccines'
• An6RPDR1,'an6RPDRLR1'

Gene$therapy$
• Replace'or'silence'
• CCR5'knockRdown;'siRNA/short'hairpin'RNA'

How'to'bridge'the'gap:'targe6ng'cure''
in'HIV'

*Some'treatment'examples'are'not'licensed'for'this'indica6on'
Marsden'MD'&'Zack'JA.'Future'Virol'2010;1;5(1):97–109.'Katlama'C,'et'al.'Lancet'2013;381(9883):2109R17.''
Kent'et'al.'Lancet'Infect'Dis'2013;13(7):614–21.'



Inhibi6ng'Residual'Viral'Replica6on'



Raltegravir$Intensifica9on$Did$Not$Decrease$Plasma$
HIV$RNA$More$than$Placebo$

PBO (-2.5 copies/mL, p < 0.01) 
RGV (-1.6 copies/mL, p < 0.05) 

p = 0.39 

No difference in 
proportion undetectable 
at week 12 (p = 0.42) 

At Week 12: 
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Raltegravir Intensification Had No Effect on 
CD8+ T Cell Activation 

PBO 
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Inhibit'residual'replica6on:'cure'is'unlikely'with'
treatment'intensifica6on'of'current'cART'

EraMUNEC01$

•  Intensifica6on'of'current'cART'with'the'addi6on'of'raltegravir'(RAL)/maraviroc'
(MVC),'with'or'without'ILR7,'failed'to'significantly'reduce'the'total'HIV'DNA'reservoir'
in'peripheral'blood'monocytes'(PBMCs)'axer'56'weeks'of'treatment'

Created'from'Katlama'C,'et'al.'CROI'2013.'Abstract'170aLB''
Available'from:''h8p://www.natap.org/2013/CROI/croi_177.htm'Accessed'August'2013.'

RAL/MVC$+$cART$$
(n$=$14)$

RAL/MVC$+$ILC7$+$cART$$
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HIV'‘Shock'and'kill’'

HDACi,'histone'deacetylase'inhibitor''
Adapted'from'Deeks'SG.'Nature'2012;487:439–40.'

HIV''
genome'

Ac6vate'Latent'

‘Shock’'

HIV'RNA' HIV'virus'
par6cles'

‘Kill’'

Immune'system'

Dying'infected'cell' Uninfected'cell'

ART'

Memory'
CD4+'T'cell'

HIV''
proteins'



Ac6va6ng'latent'virus'is'a'necessary'
step'in'many'HIV'cure'strategies''

Latently$infected$CD4+$T$cell$ Produc9vely$infected$CD4+$T$cell$

An6RCD3'+'an6RCD28'coRs6mula6on'

ILR2'

ILR7'

Prostra6n'

HDAC'
inhibitors'

Other'molecules'

Integrated'
provirus'

Budding'and''
matura6on' HIV'Env'

Transcrip6on'

mRNA'splicing'and''
nuclear'export'

HIV'an6gen'loading''
into'MHC'class'I'

Transla6on'and''
virion'assembly'

Cytotoxic''
molecules'
induce'cell'lysis'

HIVRspecific''
cytotoxic'CD8+'T'cell'

Adapted'from'Marsden'MD'&'Zack'JA.'Future'Virol'2010;5(1):97–109.'



HDACi'turn'HIV'genes'“on”'

TF 

OFF 

HDACs are recruited to the LTR by various transcriptional regulators and deacetylate lysine residues on
 histones, inducing chromatin condensation, thereby repressing proviral transcription

HDACi







Ac6va6ng'latent'HIV:'in'vitro'
•  Histone'deacetylase'(HDAC)'

inhibitors1,'2'

•  Cytokines'
–  ILR73,4'
–  ILR155'

•  An6Ralcohol'agent'
–  Disulfuram6'

•  Methyla6on'inhibitors'
–  5RazaRdC7'

•  Immune'modula6on'
–  An6'PD1'

•  NFRkB'ac6vators'
–  Prostra6n,'PMA,'TNFα4'

•  Akt/HEXIMR1'modulators'
–  HMBA8'

•  Histone'Methyltransferase'
inhibitors'(HMTI)9'
–  Chaetocin,'BIXR01294'

•  Other'
–  Quinolines10'

•  Combina6on'enhances'
potency4,9,11'

1Contreras, J Biol Chem. 2009;284(11):6782-9;  2Wightman., Immunol Cell Biol 2012; 3Wang, J Clin Invest 2005; 
115:128; 4Saleh, Retrovirology 2011;8:80; 5Chomont, 6th IAS Rome 2011; 6Xing, J Virol; 2011;85(12):6060-4; 
7Friedman, J Virol;2011 85:9078-8; 8Contreras PLoS Pathog. 2007 3(10):1459-69 ; 466-72; 9Bouchat, AIDS 2012;  
10Xing et al., J Antimicrob Chemother. 2012;67(2):398-403; 11Reuse et al., PLos One 2009;4:e6093
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CLEAR'study:'HDAC'inhibitor'panobinostat'in'
vivo'

•  Panobinostat'(20'mg)'was'administered'3'6mes'per'week,'every'other'
week'(n'='15)'

•  Only'1'pa6ent'had'undetectable'plasma'HIV'at'all'6me'points'
•  3'pa6ents'had'detectable'plasma'HIV'at'all'6me'points'

Panobinostat'dosing'
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Tolstrup'M.'Cyclic'Panobinostat'(LBH589)'dosing'in'HIVR1'pa6ents:'findings'from'the'CLEAR'trial.'Towards'an'HIV'Cure'Symposium,'IAS'2013.'
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CD8 CTL  mAb mediated: 

Phagocytosis 
NK-ADCC 
Complement  

Cytolysis 

Vaccine 

Activation of Latent HIV 

Potential Strategies to Kill Cells Expressing 
Reactivated HIV 

ADC 

Bi-specific Ab 

NK cell  
Cytolysis 

TLR7/8 Agonist? 



Activate HIV Expression 
Romidepsin 

Cell-mediated Killing 
via immune modulation 
TLR7 agonist

Combination of RMD and TLR7 Agonist 

Y

NK 

pDC CD8 

Can activation of DCs help prime HIV-specific immune responses? 
Can activated CD8+ CTLs and NK cells help clear cells expressing reactivated HIV?  

Study in SIV-infected rhesus macaques on ART underway 









HOCUS'POCUS'

55 













Reservoir'of'HIV'is'less'in'acutely'
infected'individuals'

*'Indicates'maximum'values'in'cases'in'which'the'HIVR1'DNA'level'was'below'the'limit'of'detec6on'(2'copies/ml).''
Eriksson'et'al.'PLoS'Pathog'2013;9:e1003174.''
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Reservoir'reduced'with'early'
treatment'

Adapted'from'Hocqueloux'L,'et'al.'J'An6microb'Chemother'2013;68(5):1169R78.''

Chronic infection (n = 135) 
Acute infection (n = 22) 



SPARTAC:'total'and'integrated'DNA'predict'6me'to'viral'
rebound'axer'ART'stop'

Hurst'et'al.'CROI'2014'Abstract'403LB.'



Func6onal'cure:'postRART'controllers'

VISCONTI'cohort;'n'='12,'treated'in'acute'infec6on;''
median'6mes'since'treatment'interrup6on'at'72'months'
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SaezRCirion'et'al.'IAS'2013.'ANRS'Satellite'Symposium.''Natural'and'induced'control'of'HIV'infec6on:'differences'and'similari6es.''



Have'other'trials'of'transient'ART'at'
PHI'found'postRtreatment'control?'

Trials$
VL$<$50$
aNer$no$ART$$ AHI$stage$

Time$at$$
ART$

ART$dura9on$
before$
interrup9on$

VISCONTI1,2$ 15.6%' Fiebig'II–V' 2.2'months'from'
diagnosis'

5$years$

Swiss$11,3$ 9%' Fiebig'I–VI' ≤'4'months'from'
infec6on'onset'

1.5'years'

PrimoCSHM1,4'' 5%' 70%'Fiebig'I–IV'
30%'Fiebig'V–VI'

2'months'from'
diagnosis'

0.5'or'1.5'years'

ANRS$CO6$PRIMO1,5$ 11%' Fiebig'I–VI' 3.1'months'from'
infec6on'onset'

1.5'years'

CASCADE1$ 8.2%' Fiebig'I–VI' ≤'3'months'from'
seroconversion'

1'year'

Trials$without$postCtreatment$controllers$
SPARTAC1$

Fiebig'I–VI' 2–6'months'from'
diagnosis'

1+'year'

AHI,'acute'HIV'infec6on;'VL,'viral'load.'
1.'Personal'communica6on,'Jinatant'Arananowich.'
2.'Hocqueloux'et'al.'AIDS'2010;24:1598–601.'3.'Gianella'et'al.'An6vir'Ther'2011;16:535–45.'
4.'Grijsen'et'al.'PLoS'Med'2012;9:e1001196.'5.'Goujard'et'al.'An6vir'Ther'2012;17:1001–9.''



Early'ART:''Reducing'the'Size''
of'Ini6al'Reservoir?'

Fiebig'I' RNA'+' p24R' 3rd'Gen'EIA'R' 37%'

Fiebig'II' RNA+' p24+' 3rd'Gen'EIA'R' 10%'

Fiebig'III' RNA+' p24+'
3rd'Gen'EIA'+'

WB'neg'
53%'

Ananworanich J, et al. 20th CROI; Atlanta, GA; March  3-6, 2013. Abst. 47. 

Screening$NAT/EIA$$
52,767$samples$"$$89$AHI$iden9fied$

''3'days'

75'enrolled'into'Main'Protocol'

Op6onal'procedures:'
Sigmoid'biopsy'
Leukapheresis'

'Within'2'days'!'op6onal'ART'

Fiebig'Classifica6on'System'of'Early'Infec6on:' %'enrolled'
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(n=24)' (n=7)' (n=36)'

Almost$all$Fiebig$I$Subjects$had$Undetectable$Integrated$$
HIV$DNA$in$PBMC$

0.002$

0.0005$

92%' 29%'

53%'



HIVR1'Reservoirs'Reduced'in'HIVRPosi6ve'
Children'With'Early'ART'and'Viral'Control'

•  CrossRsec6onal'study'of'144'
perinatally'HIVRinfected'pts''
with'longRterm'(median:'10.2'yrs)'
virologic'suppression'on'ART'

•  Higher'proviral'burden'with'
increasing'age'at'virologic'
suppression[1]'

•  In'perinatally'infected'baby'
treated'early'(at'4'hrs'of'age)'with'
triple'ART,'noninduced'proviral'
genomes'detected'by'PCR'at'1'
mo'but'not'at'3'mos'of'age[2]'

1. Persaud D, et al. CROI 2014. Abstract 72.  
2. Persaud D, et al. CROI 2013. Abstract 48LB.  

Proviral$Reservoir$Size$by$$Age$of$Virologic$
Control[1]$

Age,$$yr$ Median$HIVC1$DNA$copies/$
106$PBMCs$$

(IQR)$

<'1''
(n'='14)'

4.2'(2.6R8.6)'

1R5''
(n'='53)'

19.4'(5.5R99.8)'

>'5''
(n'=77)'

70.7'(23.2R70.7)*'

*P < .001 compared with < 1 yr 





cART'cART'

AML'
diagnosis'

Transplant'may'lead'to'func6onal'cure'(1)'

Hü8er'G,'et'al.'N'Engl'J'Med'2009;360:692–8.'
Kent'SJ,'et'al.'Lancet'Infect'Dis.'2013;pii:S1473R3099(13)70043–4.'
Yukl'SA,'et'al.'PLoS'Pathog.'2013;9:e1003347.'

Timeline$for$the$Berlin$pa9ent$
Limit'of'detec6on'in'tests'used'axer'transplanta6on'(1'copy/mL)'

Search'for'residual'HIV:'
•  Plasma'RNA'nega6ve'or'

equivocal'
•  Gastrointes6nal'tract'RNA'

nega6ve'or'equivocal'
•  HIV'an6body'decreasing'

First'bone'marrow'
transplanta6on'(CCR5'
Δ32'homozygous'

donor)'

Second'bone'marrow'
transplanta6on'(same'

donor)'



HIV'Rebound'Axer'Treatment'
Interrup6on'in'2'BMT'Pts'

•  2'HIV+'persons'treated'with'allogeneic'hematopoie6c'stem'cell'transplanta6on'from'
CCR5'wildRtype'donors'

•  HIVR1'remained'undetectable'in'blood'and'rectal'6ssue'while'pts'on'ART'

•  ART'withdrawn'and'pts'followed'with'weekly'or'biweekly'monitoring'of'viral'load'(VL)'
and'proviral'DNA'by'clinical'assays'

Heinrich TJ, et al. CROI 2014. Abstract 144LB. 



HIV'Rebound'Axer'Treatment'
Interrup6on'in'2'BMT'Pts'

•  2'HIV+'persons'treated'with'allogeneic'hematopoie6c'stem'cell'transplanta6on'from'
CCR5'wildRtype'donors'

•  HIVR1'remained'undetectable'in'blood'and'rectal'6ssue'while'pts'on'ART'

•  ART'withdrawn'and'pts'followed'with'weekly'or'biweekly'monitoring'of'viral'load'(VL)'
and'proviral'DNA'by'clinical'assays'

•  Pt'A:'no'detectable'plasma'HIVR1'RNA'or'cellRassociated'HIVR1'DNA'for'3'mos'axer'
ART'cessa6on,'then'rebound'

•  Pt'B:'no'detectable'virus'(including'nega6ve'PBMC'HIV'DNA'and'HIVR1'RNA'by'
ultrasensi6ve'assays)''for'8'mos'axer'ART'cessa6on,'then'rebound'

•  Both'pts'developed'symptoms'of'acute'retroviral'syndrome,'including'asep6c'
meningi6s''

•  Symptoms'rapidly'resolved'with'ART'ini6a6on'and'viral'suppression'in'both'pts'

Heinrich TJ, et al. CROI 2014. Abstract 144LB. 



The'Second'Cure?'

•  Infant'born'at'U.'Miss'Medical'Center'

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

•  Maternal'VL:''2423'c/mL,'CD4'644/mm3'

–  Infant'born'35'weeks;'NSVD'
–  Rapid'test'HIV+'in'neonate'

•  Standard'tes6ng'of'exposed'infants:'
2'HIV+'tests'from'2'samples'

Sample$ Age$$ Test$$ Result$

Blood' 30'hours'' HIV'DNA' posi6ve'

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'HART'Regimen'

•  Mother'stops'ART'about'month'18'–'LTFU'un6l'month'23'

•  HIV'tes6ng'of'infant'done'before'restar6ng'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$log)$



Virologic'Studies'to'Detect'Residual'
HIV'

Measurement$ Sample$Type$$
(amount$of$sample)$ Age$at$Tes9ng$ Quan9ty$

(per$1$x$106$cells)$

Number$Cells$Tested$
per$well/$

(No.$Replicates$posi9ve)$

Total$Proviral$DNA$

PBMC' 24Rmonths' <2.7'[0]' 122,000'(0/2)'

26Rmonths' 4.2'[0]' 113,000'(1/6)'

Res6ng'CD4+'T'cells' 24Rmonths' <3.5'[0]' 96,500'(0/3)'

26Rmonths' <2.5'[0]' 134,000'(0/6)'

Enriched'for'ac6vated'
CD4+'T'cells' 24Rmonths' <2.2'[0]' 154,000'(0/6)'

26Rmonths' <2.6'[0]' 130,000'(0/6)'

MonocyteRderived'
adherent'cells' 24Rmonths' 37.6'[0]' 14,300'(1/3)'

26Rmonths' <11.5'[0]' 29,000'(0/6)'

Residual$Viremia$

Plasma' 24Rmonths' 1R'copy/ml' NA'

26Rmonths' <2R'copies/ml' NA'

Infec6ous'Virus'
Recovery' Res6ng'CD4+'T'cells' 24Rmonths' <1/'22x106'IUMP'

(No'HIV'recovered)' NA'

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

Virologic$Studies$to$Detect$Residual$HIV$in$this$VeryCEarly$Treated$Child$



Recent'updates'

•  At'30'months'of'age,'the'pa6ent'had's6ll'not'received'ART'since'
discon6nuing'at'18'months1'

•  HIVRRNA'remains'undetectable1'

•  An'update'at'IAS'2013'also'confirmed'the'absence'of'HIVRRNA'at'33'
months'of'age2''

1.'Persaud''D,'et'al.'N'Engl'J'Med'2013;3691828R35.'2.'Purcell'D,'et'al.'Retrovirology.'2013;10(1):134''

CD4+$T$cells$Sustained$control$of$HIVC1$replica9on$
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Cure'research'in'HIV:'risk'and'benefit'

1.'Rasmussen'TA,'et'al.'Hum'Vaccin'Immunother'2013;9(4):790–9.'2.'Katlama'C,'et'al.'Lancet'2013;381(9883):2109–17.''

Risks' Benefits'

Reduced's6gma1'

Func6onal/'
sterilising'cure2'

Removal'of'cART1'

Immune'recons6tu6on'and'decrease'of'chronic'
inflamma6on2'

Ethical?2'

Adverse'events'and'longRterm'toxicity?1'

Biomarkers'could'6p'the'balance'







Other$Classes$

Fusion$
inhibitors$

•  Enfuvir9de$

R5$Inhibitors$

•  Maraviroc$

Integrase$
Inhibitors$

•  Raltegravir$
•  Elvitegravir$

•  Dolutegravir$

Protease$
Inhibitors$

Atazanavir$

Darunavir$

FosCAmprenavir$

Indinavir$

Lopinavir$

Nelfinavir$

Ritonavir$

Saquinavir$

Tipranavir$

NNRTIs$

Efavirenz$

Nevirapine$

Etravirine$

Rilpivirine$

Available'An6retrovirals'2015''
NRTIs$

Abacavir$

Didanosine$

Emtricitabine$

Lamivudine$

Stavudine$

Tenofovir$

Zidovudine!

STR$

TFV/Nc/EFZ$

TFV/Nc/EFZ$

TFV/Nc/cELV$



Moving'forward'with'cART:'
What'is'the'target?'

AndrieuxRMeyer'I,'et'al.'J'Int'AIDS'Soc'2012;15:17986.'
Palmisano'L'&'Vella'S.'Ann'Ist'Super'Sanita'2011;47:44–8.''

Viral'suppression' Durability'of'response'

Improved'
simplicity'

Improved'
tolerability'

Op6mal'immune'
restora6on'

Minimal'inflamma6on/
ac6va6on'



How'can'we'cure'HIV?'



Thank$you$

For further information please contact : 

Jean-Marc Debricon
CEO  
jm@greenshootsfoundation.org 
Mobile: +44 7595 600 766

UK charity number 1138412 US 501(c)(3) registered

General enquiries: info@greenshootsfoundation.org
Website: www.greenshootsfoundation.org

Green Shoots Foundation
P.O. Box 63678
London, SW11 9BD
UK


