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° Immunoattivazione: cause e conseguenze (funzione del SlI, replicazione
virale e cliniche)

° Il recupero immunologico, significato clinico

* Terapia antiretrovirale precoce, quali vantaggi

* |Infezione acuta

* PTC

* GUT e CMV

Latenza virale



Immunoattivazione: cause e
conseguenze




Immunoattivazione: cause
HIV Induce attivazione del sistema immune INNato (shardway, Greene)

* |l VL da solo € un debole marcatore di progressione di malattia (Rodriguez JAMA 2006)

* L'immunoattivazione predice la progressione di malattia indipendentemente dal VL (Giorgi, Deeks)
* Elite controllers hanno un aumento di CD38+ Tcells (Hunt)

* Quando il VL e soppresso con la ART, persiste immunoattivazione che predice progressione

Aumentata carica antigenica (batterica e virus erpeticl) oeexs)
Aumentato metabolismo del triptofano (IDO) (vccune, Hunt)

Immunologico e strutturale danno del gut, aumentata permeabilita
mucosale, traslocazione di prodotti microbici in CIrcolo (renchiey, bovek)

Questi stimoli, attraverso attivazione di sensori cellulari dellimmunita innata,
inducono produzione di citochine inflammatorie quali IL1b, IL-6 e IFN |



L’'immunoattivazione persiste nonostante
la ART virologicamente efficace
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HIV Controllers and Immune Activation

(Sanchez. CROI 2013)
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Even HIV controllers have elevated immune activation

ART reduces measures of virus and immune activation

(Hatano, FLoS Fath 2013)




Microbial Translocation is a “Multi-Hit” Affair
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Healthy Gut
» Tight epithelial junctions, mucus
» Anti-microbial peptides
» Secreted antibodies
» Phagocytes, neutrophils, T cells

» Cross-talk maintains the barrier

HIV-Infected Gut
* Massive loss of CD4 T cells
* Preferential loss of Th17 cells
* Myeloid and B cell dysfunction
« Epithelial apoptosis
» Tight junction disruption

* Translocation of microbial products

Vaacey, Scence 1998; Cuadaiupe, J Virel 2003; Branchiay, J Exp Med 2004; Meahandry, J Exp Med 2004; Branchiey Nat Mad 2006; U, JID 2008; Epple, Gut 2009




Traslocazione microbica e infezione da HIV
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Traslocazione microbica e
Immunoattivazione
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| prodotti della traslocazione microbica contribuiscono allo stato di
immunoattivazione sistemica e si associano alla progressione
dell’infezione

Brenchley et al, Nat Med 06
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Traslocazione microbica e outcome clinico
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La traslocazione
microbica correla con la
progressione della
malattia e
limmunoattivazione

Marchetti G AIDS, 2011 25:1385-94
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IDO pathway e patogenesi di HIV
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L’elevata attivazione di IDO (rapporto K/T) predice 'aumentata
mortalita in una coorte di HIV ugandesi in ART (corretto per BMI,
CD4 e CD8+38+)




Immunoattivazione: conseguenze sulla funzione del Sl e
sulla replicazione virale

Si associa alla persistenza virale Huny)

Altera 'immunoricostituzione se persiste nonostante la ART (kelley cr cip, 2009
Piconi S AIDS 2010)

Distrugge le sedi anatomiche del Sl (fibrosi) stes o aip,207)

Altera la risposta immune HIV-specifica cellulare e umorale (appay v 3 Exp. Med
2000)

Favorisce I'esaurimento del Sl (vi ss immunology 20100 €d UN’eccessiva apoptosi
non antigene-specifica (vanderfort TH Future Med 2010)



Assoclazione tra persistenza virale e iImmuno-
attivazione tissutale
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Cell-Based Measures of Viral Persistence
Are Associated With Immune Activation
and Programmed Cell Death Protein 1
(PD-1)-Expressing CD4" T cells
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Immune activation, apoptosis, and Treg activity are
associated with persistently reduced CD4™ T-cell
counts during antiretroviral therapy
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Il mancato recupero dei CD4 si associa ad aumentata
Immuno-attivazione, CD4+/Ki67+, MT e %Treg

Piconi S. AIDS 2010:24:1991-2000



Immune activation, apoptosis, and Treg activity are
associated with persistently reduced CD4™ T-cell
counts during antiretroviral therapy
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Nel pazienti con CD4<500: correlazione inversa tra i CD4/LPS,T attivati,
Treg e T apoptotiche

Piconi S. AIDS 2010:24:1991-2000



Lymphoid Tissue Damage in HIV-1 Infection Depletes
Naive T Cells and Limits T Cell Reconstitution after
Antiretroviral Therapy

Schacker®, Ashley T. Haase'*
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Lymphoid Tissue Damage in HIV-1 Infection Depletes
Naive T Cells and Limits T Cell Reconstitution after

Antiretroviral Therapy
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Un trattamento precoce corrisponde ad una minor deposizione di collagene a livello
del tessuto linfoide e ad un aumento delle cellule T naive

PL0oS Pathogens2012;8(1):e1002437



La bassa fibrosi a
livello del tessuto
linfoide si associa a
una ridotta % di Treg e
Immuno attivazione

Possibile ruolo delle
Treg nella patogenesi
della fibrosi linfonodale
nei pazienti HIV+

Masson tricrome-stained tonsil biopsy and result of automated
image analysis. Blue:Fibrous connective tissue; Pink: epithelia;
yellow: erythrocytes; purple/grey: other tissue components.

CROI 2015



HIV e CD4 Treg
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Treg e CTL nel modello

animale (SIV)
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La terapia precoce, riduce il
viral set-point e
Pimmunoattivazione.

Lariduzione precoce dalla
replicazione virale previene
I’espansione di linfociti T
CD8Treg e preserva larisposta
HIV specifica cellulo-mediata e
umorale

Early Short-Term Antiretroviral Therapy Is Associated
with a Reduced Prevalence of CD8 FoxP3™ T Cells
in Simian Immunodeficiency Virus-Infected
Controller Rhesus Macaques

Jeffy George! Egidio Brocca Cofano? Elizabeth Lybarger® Mark Louder? Bernard A.P. Lafont?
John R. Mascola® Marjorie Robert-Guroff2 and Joseph J. Mattapallil’

George J. AIDS Res and Human Retroviruses, 2011;27:763-75



Meccanismi di esaurimento del Si

Extrinsic factors T cell intrinsic factors

non-profassional
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Altered antigen

presentation
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PD1/PD-L1 e HIV
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Nell’infezione da HIV i livelli di espressione di PD1/PD-L1
correlano con la viremia e inversamente con la conta dei
linfociti T CD4+

Trabattoni D. Blood, 2003;101:22514-20
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The negative checkpoint receptor TIGIT marks
exhausted T cells during SIV infection and
correlates with 51V disease progression

G.M. Wieht', GML Ches?, T. Fuite?®, L1 Burwilz!, HL. W', 1.5 Reedd!, K B. Hammond®,
5.6, Hansen', M. Mawer', AL Korman®, LC. Ndhiow?, J.B. Sacha’

'Ovegon Health £ Sehence Linvarsly, Vaceine & Gene Therpy inatitute snd Oregon Nationsl
Prinate Research Canter, Beaveron, Unded Siates, fonn A Suma School of Medicne,
Uiniearsity of Hawai, Hawad Canter for HIVIAIDS, Depariment of Tropieal Medicing, Honalkki,
Linded Statos, Mohoku Liniersily Graduale Sehoof of Madicne, Departmeont of Merobiogy
and kmmunology, Sends, Japan, *Brologics Diacovery Callamia, Bristof-byers Squibh,
Redwood City, Linted! Stals

Background: During chionic viral infections, high anbenic lasd continualy stimulates T
cels resulling in T cel exhaustion. Exhausted T cells incresse expression of negative check-
point inhibitors such s PO-1, which raise the threshold for activalion and contribule 1o sup-
pressed mmune responses. Another recently discowered immune chackpoint recepion, TIGIT,
i up-reguisted on T oslls in neaplasms and chionic LOMY infection.

We Pypothesize that TIGIT luncions 85 & negalive checkpaint raceplir marking dystunctiors
T calls during 51V indection, and that modulation of TIGIT would resore anti-SI-apeific T cad
PESpOrEes.

Methods: Spisen, lywph node (LN} and PEMCS from STv-naive and Sh-ineced mesus
macaques [RMa) were sxamined for surface sxpression of TIGIT, In Wiro cytokne producion
whs assessed i3 intracelulr cytoking staning. Proflerative capacily was determined though
CFSE diution assays in the presence af antibodies blocking TIGIT and PD-1 pathways {ant-
TIGIT mAb ard ant-PO-L1 mbl)

Results: TIGIT expression was significantly up-reguisted on CDB* T cells derived from the
aplean and LM, but mot PEMC in Sh-nfected animals. The frequency of TIGIT" CDE* T calls
in the LN significantly cormelated with SV viral load, and TIGIT expression was driven primaril
by -chaim cydokines such as IL-2. TIGIT was expressed on ~40% of SI-spetific CDE* T calls,
even in animals with ful cART suppression of viesl replication. Whils Ki-57 expression did not
dilffer between TIGIT* and TIGIT- COE* T cells, TIGIT COB" T cells procduced signilicantly more
FFN-g compared tn TIGIT* CO8* T cels. Single and dusl blockade of TIGIT andier PD-1 signal-
ing pathways restored proflerative capacity of S-specific T calls in vitra,

Conclusions: TIGIT is a regative chekpoint freceplor at marks & novel papdation of
furctionally exhausied Sh-speciic CD&° T oslls and s assotaled with SIV desase progres-
aion, The enhancement of vins-specific T cell proliferative feaponses in he presence of single
or dual biockade of TIGIT andler PD-1 suggests hat tameting the TIGIT pathway s & visble
therapeutic approach 1o reverse T cell dysiuncion. Given the high sequencs homology of fhe-
aus and human TIGIT, this provides & platiom 10 Asrther Pvestigate TIGIT, along with olher
checkpeint inhibiors, as polential tamets for mediating & funciianal cure for HIV.

SIV/T Exhausted

Nel modello animale:

TIGIT risulta up-regolato sulle CD8 di
derivazione dalla milza e dai linfonodi di
RM SIV-infetti, indipendentemente dalla
ART

% CD8+TIGIT+ nei linfonodi correla con Il
VL

II-2 up-regola TIGIT

TIGIT*CD8+ cells producono piu INFy
rispetto alle TIGITCD8+

Il singolo o doppio blocco di TIGIT e/o

PD1, induce il recupero della capacita
replicativa delle T CD8 SIV-specifiche

IAS 2015



Immunoattivazione: conseguenze cliniche
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Inflammazione e mortalita nel RLS

NWCS 329 (US) Uganda (month 6 ART)
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Alterazioni dell’immunita innata presentano un impatto sulla mortalita nei
paesi africani

Tenorio JID 2014; Lee CROI 2015



Curn. % of pts with event

Marcatori dell’infiammazione e mortalita
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Netta correlazione tra immunoattivazione e la % CDA4, % Treqg,
cellule T ed NK senescenti
Contrariamente non vi erano correlazioni con viremia residua, MT e
co-infezioni
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Biomarker profile

Biomarkers from CADIRIS study based upon country of origin

A) Spasse Canozucal Cocrelation: The x-axis
gives the scoce ia the bionarker profile wisle
the y-20us grves e score 1 the baseline
characterstics. Data on bicenaskers wese

Mezice Seuth Africs P-valae m hmonxum
Fibrimogen (mg dL) 723 (448, 1300) 1229 [715, 1549) 0000]  dagnostic classes South Afiica oc Mexico
17Ny (pgl) 409 [2.20,7.41) 2151117, 558 ooss  Seuall circles desote 95% confidence regaon
IL$ (pgml) 11.80 [7.77. 18.13) 579 [3.40.831) 900y Ttumated to contan the mean of a proup
IP 16 (pg'ml) 2575 (439, 1789 1691 [999, 2693) 003  Elpees demole the segions estimated £
Lechetriene B4 (pgml) 10.20[10.20, $7.17} 4784 [16.50, 76 57) g00q - CNisin 5055 of the chons cluners
P-selectin (ag'ml) BB ET) 6465 [0.05, 8257 00001
% Protein § 3550 (3037, 39609 4376 {3658, 5430] 00001 B) Biomxkers (Medians and JQR) that
Vitamia D (agl) 172 (444, 1338 10.42 (69, 17.09) 0006  dffered significantly by country when adjusted
(DAL (pgwl 586 (227, 109¢6) 1137 (8%, 1716} 00001 for baselime charactenstics,
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Il recupero immunologico:
significato clinico




Life Expectancy in the Era of cART

Pre-ARTCDd count:e =350 &4 <350 X
80 » Life expectancy for 20 year old on or

GB.6 starting ART in North America
« 23,000 person-years FU
» 1,622 deaths

o 4.8 . « Majority of HIV* around the world
:E 40 still starting ART <350

31.4
» May overestimate life expectancy

20 | * Excludes those out of care

* “Survivor bias” for older people
who survived 1980s and 1990s

2000 2003 2006 Samg for NA-ACCORD, PLoS One 2013

2002 2005 2007

Life expectancy improving but important gap persists




Immunoattivazione e malattie specifiche

Mortalita (Kuller PLoS M 2008; Tien JAIDS 2010; Justice CID 2012; Hunt JID 2014)
Malattie cardiovascolari (Duprez, Atherosclerosis 2009)

Cancro (Breen Cancer Epi Bio Prew 2010; Brges AIDS 2013)

Epatopatie (Musselwhite AIDS 2011)

Diabete tipo Il (Brown Diabetes Care 2010)

Alterazioni cognitive (Burdo AIDS 2013 Letendre CROI 2012)

Frailty (Erlandson JID 2013)

L’'infiammazione predice specifiche patologie nella popolazione HIV in terapia
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Terapia antiretrovirale precoce:
guall vantaggi




MAJOR ARTICLE | GRREA Riis

Incomplete Peripheral CD4" Cell Count Restoration ” N ad | r d e| C D4 | N ﬂ uenza | I

in HIV-Infected Patients Receiving Long-Term

Antiretroviral Treatment tempo necessario per la

Colleen F. Kelley,'” Christina M. R. Kitchen,* Peter W. Hunt,’ Benigno Rodriguez,' Frederick M. Hecht,
Mari Kitahata," Heide M. Crane,” James Willig,” Michael Mugavero,” Michael Saag,® Jeffrey N. Martin,’

] ] ]
o e normalizzazione dei CD4
'Emory University, Atlanta, Geargia; UUniversity of California at Los Angeles, Los Angeles, and *University of California, San Francisco; ‘Case

Westemn Reserve University, Cleveland, Ohio; *University of Washington, Seattle; and *University of Alabama at Birmingham, Birmingham
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CD4 (cells/mm*3)

1500
1

z CD4 <=50 CD4 51-200

500
1

CD4 201-350

2000 0
1

Years from ART initiation

£ 10th Percentile with Ci
B 50th Percentile with Ci
B S50th Parcentile with CI

75281 pazienti in ART tra il
1996 e il 2012

Il massimo recupero dei CD4
(>500 cell/mm3) e in parte
determinato dal valore dei
CD4 alla partenza.

Il valore di CD4>500 e
raggiungibile anche per nadir
molto bassi, anche se si
riduce nettamente la
probabilita di raggiungerlo

IAS 2015 #TUPEB263



| benefici della ART precoce

Temprano: Immediate vs. Delayed ART

15]  n=2058 15] CD4 2500 n=849
oy WHO ART | WHO ART
; &
< 40 4% 10 4 10.1%

6.65% ' '
® ] - _ 5 8%
E Eardy ART ; Early ART -
@ o
o 6 1z 18 24 30 0 6 1z 18 74 30
Time {monihs) Tirne {monihs)

CROH 2015

In RLS, la ART precoce ha un significativo benefico effetto sulla
morbidita e sul valore dei CD4
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HIV-DNA level (log,, copies / 10° PBMC)
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Median biomarker values among 327 SUN Study patients who had viral loads < 200 copies/mL when biomarker levels were done by years of ARV expenence compared to median
values among 40 ARV naives and 30 HIV-negative matched controls

- g £ g 3 - g g g E $ -
sf 8% 8% 4§t i E §
Year N RANTES g & TNFe g o MPYe & & WMPIB g & L6 g & L7 g o RIS & o MCRY & @
1 ) 13378 ¢ 1 9.9 ¢ 824 ‘ 247 ' 0.00 ? 435 | ! 8602 - ! KYa
2 76 14037 1 | 1889 - 1 938 1 256 t 1.81 1 §82 | 5§51 ! 361 '
3 78 14330 ' 1878 - 1 89 1 254 T t 324 1 589 | 600 * t 333
4 70 13913 t 14.41 1 833 1 241 ¢ 0.00 | 205 2.73 305
s 62 14635 ¢ t 0.00 ? 504 1 287 0.00 t 268 | 568 t 345
5 &0 12467 ¢ ¢ 0.00 t 704 1 239 t 0.00 | 0.00 1 0.00 ? 275
7 100 12975 ¢ t 804 t 758 | 23 t 0.00 t 0.00 1.08 t 316
2 76 122%6 ¢ ¢ 894 ' 680 | * 222 ¢ 000 - 0.00 0.00 ’ 235 . ’
1 82 13457 ? 000 - ’ 692 | * 228 ’ 0.00 ¢ 000 0.00 - ' 299 '
10 128 13450 | 7.00 ' 845 | ? 234 000 | t 0.00 000  § 259 |
Nawves N=40 10087 11.43 795 1838 549 14 99 4.3 370
Controls N=30 9868 0.00 256 147 0.00 1.45 0.00 146

Legend: T=p-value indicates significantly higher (p<0.05) median value compared to naives or controls; | =p-value indicates significantly lower (p<0.05) median value compared to
naives or controls; - = non-significant difference compared to naives or controls.  Statistical test used: Kruskal-Wallis test of medians.

Dopo circa 10 anni di ART, i livelli dei principali markers inflammatori
rimanevano elevati nei HIV+ rispetto a controlli negativi. Non differenze

significative rispetto ai diversi farmaci antiretroviirali
CROI 2015



Percent on ART and Percent With
HIV-RNA = 200 copies/mL

Percent of Participants

204 —e— Immediate ART, % with HIV RNA =< 200 cp/mL
4 —&- Deferred ART, % with HIV RNA =< 200 cp/mL
b
104 —6— Immediate ART, % using ART

=/x— Deferred ART, % using ART
0 12 24 36 48 60
Month

Deferred Arm:
Median time to ART 3 years (IQR 1.6-4.8)

START Study

Mean CD4+ Count During Follow-up

1000 -

900

800 -

Estimated difference:
194 cells/mm?3(95% Cl: 185-203)

Mean CD4+ Count (cells/mm?)

P<0.001
/+~Hf+
A 44AH
'\ 444
600 - » - -+
=@ Immediate ART
—— Deferred ART
500,
0 T T T T T T T T I ! |
0 12 24 36 48 60
Month

Babiker et al. IAS 2015; Vancouver, Canada. Slides MOSY0302.



Primary Endpoint (AIDS and non-AIDS events)

10
Immediate ART

= === Deferred ART

Cumulative % with Event

No. of
Months Participants
Type of event Imm. Def.
ART ART
N ; Serious AIDS 14 50
*One participant in each
group had both a Serious Serious non-AIDS 29 47
AIDS and a Serious Non-
AIDS Event Total* 42 96

Babiker et al. IAS 2015; Vancouver, Canada. Slides MOSY0302.



Deaths
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0 6 12 18 24 30 36 42 48 54 60
Month
Immediate ART Deferred ART
No. with Event 12 21
Rate/100PY 0.17 0.30
HR (imm/Def) 0.58 (95% Cl: 0.28-1.17, p=0.13)

Babiker et al. IAS 2015; Vancouver, Canada. Slides MOSY0302



The CD4/CD8 ratio in HIV-infected subjects is
independently associated with T-cell activation
despite long-term viral suppression

Table 2 Multivariate analyses: independent associations of activated and senescent T cells (dependent variable) with CD4/
CD8 ratio (independent variable), adjusting by accumulated ART exposure and nadir CD4.

Dependent variable Coefficient Std. error p
CD4*HLADR"CD38™" T-cells —1.197 0.387 0.020
CD4*HLADR™ T-cells —7.082 9.659 0.476
CD47CD38™ T-cells —3.143 2.523 0.235
CD4*CD57* T-cells —0.799 0.632 0.228
CD8*HLADR"CD38" T-cells —-1.257 1.313 0.357
CD8"HLADR™ T-cells —7.490 3.247 0.040
CD8*CD38" T-cells —19.169 14.793 0.219
CD8*CD57* T-cells —1.945 2.233 0.400

= A p=0.049 D

E_;.,' 51 — 100 p=0079

e - - 2w . : Significativa inversa

2 i I - associazione tra il rapporto

+ 24 a n ' . . .

5 . 3w CD4/CDS8 e i marcatori di

14 ] + 204 —al - . .
g g ® . immunoattivazione
8 R R R R
/g A -+
CD4/CD8 ratio CD4/CD8 ratio

Serrano-Villar S. J.Infect 2013;66:57-66



Increased Risk of Serious Non-AIDS-Related Events in Serrano-Villar S PLoS One 2014:9(1):85798

HIV-Infected Subjects on Antiretroviral Therapy
Associated with a Low CD4/CD8 Ratio

* P<0.05
21 . **P <0.0001

CD4/CD8 ratio

Il rapporto CD4/CD8 correla con I'insorgenza di non AIDS-
comorbidita piu dello stesso valore dei CD4, dei CD8 o del nadir




HIV-Infected Individuals with Low CD4/CD8 Ratio despite
Effective Antiretroviral Therapy Exhibit Altered T Cell
Subsets, Heightened CD8+ T Cell Activation, and
Increased Risk of Non-AIDS Morbidity and Mortality

HIV-
HIV+ ART+ CD4 T cells >500, CD4/CD8 =1
HIV+ ART+ CD4 T cells >500, CD4/CD8 <0.4

Naive ™M ™ EM TEMRA
P=0.059 P=0.0005 P<0.0001 P<0.0001 P=0.0002
,,--E- P=0.213 P=0.138 P=0.008 P=0.085 P=0.984
1 1 | 1 | ——|
E o P=0.257 P=0.032 P=0.002 P<0.0001 .
< 1000 7 — .
= P<0.0001
8 . —
— L
qgc L]
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g o] e 0 e tas W n B | .
<
HLADR+CD38+ CD28- CD28-CD57+ CD28+CD57+ PD1+
P<0.0001 P<0.0001 P<0.0001 P<0.0001 P<0.0001
- 1 1 1 1
—~ 2000 = P=0.093 P=0.737 P=0.540 P=0.185 P=0.149
E 1 | — 1
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Serrano-Villar S. PLOS Pathogens;2014:10;€1004078



HIV-Infected Individuals with Low CD4/CD8 Ratio despite
Effective Antiretroviral Therapy Exhibit Altered T Cell
Subsets, Heightened CD8+ T Cell Activation, and
Increased Risk of Non-AIDS Morbidity and Mortality

Table 3. Correlations with biomarkers of innate immune activation and epithelial integrity in S0CA cohort.

All subjects (n=192) CDd Rho (P value) CD8 Rho (P value) CDA/CDE ratio Rho (P value)
KT ratio =225 [0.003) Q127 {0u095) =0.336 [<0.001])
sCD4 =0.228 (0.002) 0.02E {0.708) =0.232 [0.002)
hs-CRP =0.148 [0.045) =0.071 [0.345) =0.152 [0.043)
D-dimers =0.139 [D.063) =005 {0.469) =0.141 [D.060)
Interleukin-6 =0.158 [0.035) =0.035 (0639 =0.162 (0.031)
IFABP =0.138 [0.067) Q015 {0841} =0.146 [0.052)
Zonulin QT o T4Z) =0.048 [0.523) 0108 {0.155)

Subjects with COMZ500 cells/mm® [n=43)

KT ratio =0209 [0.163) 0252 {0L091) =0.258 (0.041)
sCD4 =0.354 (0.007) =0.011 [543 =0.155 (0.303)
hs-CRP =0.063 [0.673) =0.023 [0.B7E) =0.039 [0.795)
D-dimers =0.004 (0.580) =0.0%5 [0.537) Q015 0919
Interleukin-6 =0.152 (0313} =0.057 [0.521) =0.012 [0.530)
IFABP =0.144 (0337} 0144 {0338) =0223 [0.134)
Zonulin 0.066 {0L664) =0.048 [D.5286) =0.0B7 [0.569)

A B

.57 1Kl

- Rho —0.298, P=0.041 &= Rho 0,492, P<0.001 -

-E 2.0+ . E B+
E 1.5+ .‘ . g G0+
g 1.6 R e * . . E 404

0.5+ - > : E 204

0.0 . — ] 0 r T ; !

1.0 1.5 2.0 2.5 EX 141 1.5 2.1 25 24
Plasma K/T matio [ll;E. :'MJI'uMb Plasma Kﬂ' muihg“ anuM]

Serrano-Villar S. PLOS Pathogens;2014:10;e1004078



HIV-Infected Individuals with Low CD4/CD8 Ratio despite
Effective Antiretroviral Therapy Exhibit Altered T Cell
Subsets, Heightened CD8+ T Cell Activation, and
Increased Risk of Non-AIDS Morbidity and Mortality

A B
4]
'8 G- — B
_g Rho -0.07, P=0.855 - .
g’ . BEta -ﬂ.l'ﬁ, P=O|?57 é RhD olsm’ P‘:U-ml-
> 4 5 4 Beta 0.689, P<0.001
° s
e
< 2 g 2+
0 ® &)
a L] = ]
o a
3 . . °
o 0 T T T 1 0+ T T 1
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5
CD4/CD8 ratio in blood CD4/CD8 ratio in blood
* -
A. Cross-sectional comparisons
Table 5. Conditional logistic regression analysis: Predicted morbidity and mortality by the CD4+ and CDB+ T cell counts and the
4' P<0,0001 CD4/CD8 ratio in the Madrid cohort and SOCA cohort mortality nested studies.
I ]
I 1
] P=0.003 i Beta St errar P value
I 1
= 3]
o 3_ : p=0.188 o P<0.0001 ::::n?:n 66) (all subjects CO4ZS00 cells/mm’
= |—| |—:| Uradfjusted —188 2185 514
E Adjusted by ART duration -6 176 assy
o COB4T cells
(] 24 = *s Unadjussted 280 112 013
E-.. a® . . Aelisted by ART chisation 229 116 0048
b a_® CDA/CDE ratio
§ L1 . . ] Unadjusted —an 248 aniz
1_ LN .:. w: .=‘ Adjusted by ART duration —so8 253 a04s
L ] SOCA cohort (N=192)
. =,.- H CDM4T cells
’ LY L . AN subjects —142 058 0o
. L . Subjects with CD4=500 cellsfmm®™ —a0 643 as2s
0 T T T T T COB4T cells
E E E ln—: E An ..uhjens.- . 0z 0z a2
T o o P, P, ms:r;; ::-ncmam cellsfimm FE) 208 0246
-Er E % E AN subjects® —-138 s aomz
IB 'ﬁ IB 'ﬁ,' Subjects with CD&=500 cellsfmm® —504 188 a9
-l -l
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|
Serrano-Villar S. PLOS Pathogens;2014:10;e1004078



In un numeroso gruppo di virologicamente ART soppressi HIV
pazienti con CD4>500 si dimostra

- persistente elevato valore di CD8
- basso rapporto CD4/CD8

Un negativo rapporto CD4/CD8 in corso di ART dovrebbe essere considerato un
marker di inflammazione e alterata funzione del SI

Monitorare il rapporto ha un’importanza clinica e non solo speculativa

Una ART efficace al pari di azzerare la replicazione virale dovrebbe normalizzare i
CD4 e il rapporto CD4/CD8

- una ART piu precoce si associa ad una piu rapida normalizzazione
del rapporto

- Il basso valore del rapporto si associa in modo indipendente alla
mortalita e all'insorgenza di non AIDS-comorbidita

Serrano-Villar S. PLOS Pathogens;2014:10;e1004078
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Infezione acuta: quali novita




— Comparison of immunological reconsttution in indiwduals who stant
ART dunng pnmary infection (PHI) vs in Chronic Infection (CI)

me Median CD4 count Median CD4% Median CD4:CD8 | Presenceof OIR*
nce (cells/mm’) ratio
art
T
PHI CI Pxyalue PHI C P- PHI ClI P- PHI Cl P-
value value value
Year 743 600 <000071 35 28 <00001 095 (052 <00001 |51% 25% 0.002
(19437) (39/153)
850 779 0.005 39 33 <0.0001 1.05 0.78 <0.0001 | 73% 45% 0.002
2ars (27iI37) (73/158)
) 965 874 0.02 3 33 0.01 1.09 0.85 0.04 85% 52% 0.002
3818 (2H27) (3I8/T2Z)

* OIR=optimal mmune reconstitutbon defined by CO4 count =800
cells/mm” or CO4% = 40% or CO4:CD8 ratio = 1.00

# 27 patients in PHI cohort had more than ten yvears of follov-up since treatment

initiation

CROI 2015



| benefici della ART nella AHI

[(Week 0 Weeks Since HIV Diagnosis (P compared to day 0)
HIV- | HIV+ 2 12 24 36 48 96
. (N=109) | (N=78) | (N=77) | (N=75) | (N=75) | N=T)) | (N=62) | (N=32) |
I-FABP 701 984 2746 2625 1837 | 2287 2797 2254 ‘
(pg/mL) P=0.0115 | P<0.0001 | P<0.0001 | P<0.0001 @ P<0.0001 | P<0.0001 @ P<0.0001
sCDI4 0.78 1.53 1.32 1.17 1.15 1.05 1.04 1.16
(pg/mL) | P<0.0001 | P=0.0046 | P<0.0001 | P<0.0001 | P<0.0001 | P<0.0001 | P<0.0001 |
CRP 0.26 1.35 0.77 0.51 0.45 0.41 0.36 0.49 ‘
(ug/mL) , | P<0.0001 | P=0.0009 | P=0.0001 | P<0.0001 | P<0.0001 | P<0.0001 | P=0.0047 |
D-dimer 0.17 0.28 0.23 0.15 0.16 0.16 0.17 0.18
(ug/mL) e, P<0.0001 | P=n.s. P<0.0001 | P<0.0001 | P<0.0001 | P<0.0001 ' P=0.0004
Hyaluronic acid 9.00 18.39 10.21 12.55 18.89 | 16.29 15.94 11.94 i
(ng/mL) P<0.0001 | P=0.0030 | P<0.0001 | P=ns. P=0.0410 | P=0.0019 @ P=0.0043 |
. . . oy : . 3 00001
MT, fibrosi, coagulazione e inflammazione si . e $ 4ha1 )
riducono a valori molto piu bassi di quelli di = ® 4hG3 (Fil+)
: - . : E
pazienti In terapla ART cronica 9
. . il Chronic HIV on ART
Rimangono elevati rispetto a controllo HIV-, a
% .« HIV-uninfected

con I’eccezione del D-dimero, anche se la
terapia e iniziata al Fiebig 1

Sandier, Dousk, Senal,
Anamsoranich, CRO 2015

0 2 12 24 3 48 72 96
Time on cART (weeks)



Table 1. Characteristics of Subjects during Acute HIV Infection, Stratified by Colonic HIV RNA

Colonic HIV RNA Colonic HIV RNA
Characteristic 250 copies/mg [N=32] <50 copies/mg [N=10] p
Median (1QR) Median (IQR)
Age (years) 29 (24-31) 28 (25-42) 0.62
Time since HIV exposure (days) 16 (14— 22) 11(8-16) 0.02
Peripheral Blood
CD4 (cells/mm?) 391 (339 - 564) 491 (311 - 565) 0.67
CD8 (cells/mm?) 624 (409 —-1105) 421 (271-500) 0.03
CD4:CD8 ratio 0.56 (0.38-1.17) 1.14(1.12-1.45) 0.01
HLA-DR/CD38 expression on CD4 (%) 2.6(1.8-4.3) 1.9(1.4-2.4) 0.06
HLA-DR/CD38 expression on CD8 (%) 14.3 (9.5-16.9) 7.6(5.7-11.7) 0.01
Ki-67 expression on CD4 (%) 1.8(1.3-3.0) 1.8(1.2-2.8) 0.92
Ki-67 expression on CD8 (%) 2.9(2.2-5.5)* 1.6(1.3-2.8) 0.01
HIV-RNA (logiccopies/mL) 5.6 (5.4-6.6) 43(3.4-5.4) <0.01
Total HIV DNA (copies/10° PBMC) 145 (9 - 1056) 8 (0—74) 0.05
Integrated HIV DNA (copies/10° PBMC) 2(0-69) 0(0-0) 0.01
IP-10 (pg/mL) 477.2 (205.6 -727.2) 148.5(68.3-350.9) 0.02
TNF-RI (pg/mL) 1062.1(739-1771.4)% 649.3 (581.1-793) <0.01
Neopterin (pg/mL) 2418.1(1746.5—-3137) 1367.6(866.3—1910.3) 0.01
Colon
CD4 (x10° cells/gm) 6.7 (2.2-9.9) 14.1(7.6-18.2) 0.05
HLA-DR/CD38 expression on CD4 (%) 2.6(2.0-3.4) 2.4(0.9-3.4) 0.22
HLA-DR/CD38 expression on CD8 (%) 8.9(5.5-13.4) 4.5(3.2-6.0) 0.01
Ki-67 expression on CD4 (%) 8.5(3.8-11.1) 2.4(1.9-3.2) <0.01
Ki-67 expression on CD8 (%) 13.5 (8.2 -20)* 3.9(3.4-8.2) <0.01
Total HIV DNA (copies/10° cells) 477 (68 — 1610) 0(0-29) 0.01
Integrated HIV DNA (copies/10° cells) 116 (0 —425) 0(0-0) 0.03
Cerebrospinal fluid
HIV-RNA (log;ocopies/mL) 3.9(3.1-4.5) 1.8(1.7-2.1) <0.01
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(Characteristics of Subjects during Acute HIV Infection, Stratified by Colonic HIV RNA

Durante infezione
acuta, I'evidenza di
HIVRNA nel colon e
molto comune e
correla con HIV RNA
nel sangue e nel
CSF.

| pazienti con
positivita per HIV
RNA nel colon
durante AHI
presentano una
riduzione dei CD4
nel colon,
iInflammazione
periferica e
attivazione dei CD8
nel colon come nella
periferia

| pazienti con
negativita per HIV
RNA nel colon sono
in una fase piu
precoce dell’AHI



Group 1 Group 2 Group 3
(HIvV+, started ART during PHI) | (HIV+, started ART during CHI) (HIV-negative)
Median IQR Median IQR Median I0R p-value Results
Naive/Memaory T cell ratio 1.86 096-26 0.71 057-16 047 030-18 0.0360 Gl > G2/G3
E ¥ § Terminally differentiated CD84T cells (%CD27-CD28-) 19.1 15.2-32.0 39.1 30.0 - 44.8 22.7 9.4 -34.1 0.0386 G2 > G1/G3
g E E Senescent CD4+ T cells (%CD28-CD57+) 1.54 12-19 3.29 1.7-56 1.12 0B89-26 0.0057 G2 > G1/G3
E L E Marker of vaccine response (3%CD4+CD2E+) 538 531-684 373 294 -4T7 4 50.7 402 - 56 8 0.0006 Gl > G2
Telomere lengths in CD&+ cells (relative to 1301 cells) 138 13.0-144 11.8 B.0-131 13.7 12.0-152 0.0116 G2 < G1/G3
- Plasma CRP (mg/L) 0.36 0.19-095 0.24 0.13-0.32 022 0.13-060 0.2008 NS
'*E Plasma Fibrinogen (mg/dL) 207 165 - 444 196 180 - 325 175 147 - 247 0.3550 NS
‘E - Plasma IL-1p (ng/miL}) 0.26 0.18-0.32 0.23 0.08 -0.34 0.23 0.15-038 0.5139 NS
2 = Plasma IL-6 (ng/mL) 0.93 054-12 1.02 076-186 0.90 062-1.0 0.2395 NS
E '-é Plasma TNF-a (ng/mL) 6.18 50-82 B6.38 57-88 5.00 42-54 0.9006 NS
E E Monocytes (% of CD3- lymphocytes) 2.50 21-48 2.23 14-7.3 1.17 055-1.7 0.0300 G1/G2 > 63
g Serum sCD14 (ng/miL) 2035 1848 - 2280 1830 1805 - 2055 1510 1385 - 1605 0.0003 G1/G2 = G3
% Activated CD8+ T cells (% CD38+HLA-DR+) 1.45 1.2-25 1.80 12-26 1.11 060-14 0.0433 G1/G2 > G3
= Th17/Treg ratio 0.38 0.24 -0.43 0.33 0.28 - 0.44 0.46 0.41-0.71 0.0145 G1/G2 < G3

L’inizio della ART nella fase acuta si
traduce in una normalizzazione del
markers immunologici di senescenza del
SI
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Virologic and immunologic correlates of viral

control post-ART interruption in SIV-infected
rhesus macagues

L Mierit, E. Ryan, . Fromentind, C_ Benned, N. Choments, J. Lifsond, M. Paisrdini'
‘Evmery Universily, YMPRC, Atlania, Uinited Sisles. Jliniersté de Monkdsl, Monteal, Canads,
iCase Wastsm Reserve Universily, Cleveland, Uniled Stales, <NCUYNIH, Frederick, Unfed
Stafes

Presenting sulhir smat miko parciniSemary. sdu

Backgrownd: Anlirsnoviral Terapy (ART) do=s nol eradicabe HIY and the virs rebounds
wpon treatment inlerruplion. Recently, 2 sustained contrel of HIV replication in the absence of
ART has been achieved in 8 subssl of paiients siaring ART early afier infeclion, defined as
post-ART treaiment confrollers PTC). Unforinalely, the virologic and immunalogic determi-
nanis of pest-ART contral of HIV replicalion are sl undear, pariculary in issues. Here, we
used the wel-esiblished mode] of SM-nlecion in Mesus macayess [RMs) o imeskgaie the
exilent= of FTC in this mode and the feshires aechaiabed with pal-ART SV ooniral
Methads: 15 RMs [B08 and B"1T) were infecied (L) with 3V _____ Al 15 animals inili-
aled & S-dnag ART regimen 60 days aher inlection, which was maintained for seven months.
ART was Pwen inlemuplad and RMs maninned for gighl addilional months, Bleed (PE) kemph
mode (L), and colorectal (RE) biopsies were collecied throughout e study. Ousnlitaive as-
segament of iolal SV-DRA ard RNA was perfarmed on puriied Blood CDd T el and mucasal
fissues by quantitaive PCR: immunological paramelers wens delemined by Tow cylomedry.
Results: ART suppressed SIN-RNA I <60 copiesiml in all RMs. Afer ART intemuplion,
B Rz eonlnolled SBY wiremia af <10 sopecinl up o B months oll-ART (PTC), whils 9 RM=
rebourded o pre-ART levels (non-controliers, MC). AL pre-ART, PTC had sigrilicanily kower
plasma viremia and SIV-DMA eonlenl, 29 well &5 higher COd T ol asunks 25 compared 1o MC.
Leseeds ool iibessliveall GO T ool were similar, bl PTC had kigher irequenciss ol TR T calls than
NC. On-ART, PTC had signilficantly ks levels of resifil plasma viremia (3 copiesiml, §mil
of dedecion] and Sh-DNA comlent (bath in b and eslonschas) Al ART inlermuplion, SM-
DINA content rapidly incressed in NC while il progressively decreased in PTC. Finally, in PTC
cofnirol of SIV rebound assacsled willy Migher COd T ozl evels ol reduced immure sédvalion
i PE and KB during the anfife of-ART pediod

Conclusions:s Lower 5& point viremia, reduted callassotialed SI-0MA, and pregenead
ThT7 call Pomeostass assotiale with Improves winkgic response 1 ART and sustainsd viral
cofil post-ART inlermupion in SM-infecied RM=

15 RM infetti
ART (5 farmaci) da 60g->6m

Dopo interruzione ART:. 6PTC,
ONC

PTC:

VL e SIV-DNA pre-ART

1CD4 pre-ART

1Th17 intestinali pre-ART
JViremia residua e SIV DNA in
ART (sangue e colon)

1CD4 e |immunottivazione
dopo interruzione di ART
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Ridotti livelli di HIV DNA associati a TCD4 HIV specifici e TCD8 CTL con attivita
inibitoria anti-virale si associano a prolungata aviremia dopo interruzione delle
ART



HIV-1 virelegical remission for more than

11 years after interruption of early initiabed
antiretroviral therapy in a perinatally-infected
child

F. Franga™, i Faye™, V. Aveiland Fonoel®™, E. Ealaion”, 0L Deschampes™, WL Angia”,

5. Calla-Zacman™", G, Payiain™", | La Chanasec's™, J. Warszaws ™=, . Fouzious®,
& Sy Ciice¥, ANFLS EFF.COND Padaii Cobot

T pusare Pubioue - AR oo Fass [AP-HPL Fodal Merker - Snlars makadas,
Ladoraroi oo Micrdvaioges ciious, Parts, Franok, (EATIT, Livverstd Fass Dascanes,
P, Franice, “AFHE Hintal Weckar - Sniants Mk, Ui TTTmniogn, Hamekgs
ol FTI (RN e, Pk, Franicn, “AF-HF HAgAa Raban Dobvd, Sndco 5
Fiioreo glndraks, Fans, France, 'Universtd Paris T s Dideesl, Paris, Franda, "AP.HF
Fldal Robat Dabl, Sanica TS pdddvges, Pk, Franm, WP-HE Hios)
Biokal - Cliueko Bamary, Laborarois 2o Viriagio, Paris, Fance, "INSERM LMF11IT

[ALE v e Faits CRBIAY, Farks, Franca, "Wetit Pameey Livis da HTV idarenaion o
pevSEREAN, Fans, France, MARHA Hopia Roder Debel, Labwares FInneog, A,
Francn, TPESFLT U4, Divvartint P Dikanr, Fask, Fravios, “AFH7 Hada) St
Ladvarina o P Fraicolgis, Fads, Francs, “PAME, INEERN LR 137, Unkarsdd
Faris Didnt, Paits, Francs, "AP-HF Fipital rodive, Sevivios SERNTANG &1 B Sansd
puiigig, o P Sioaine, Franoe, MNEERW LHOMS, Liveershd Fags Suwd, L& Hromin
Exarn, Frani

B Wi roairss Dyl H. 1 reimisseon 2 8o inkeTUgion of combined il Tera-
Py (CART) Mas b regearial in Soms acilbs who sianed cART during primary HIV-1 inSeoion.
Tt i ey HIF -mlscin obibmbsippl thilds, codilbed ranshnt sl ool 2 Bor imamupdng
iy ay-iniliald CART. Hovwie il s F Tl a0 niid 77 moni Lied, R ehg oacier B pod-
Sebality oo 0 i BN SO Wi SeTEs o wirically-n kedes chide B s
Rp0i e casa of & painadally A 11 ankeciad adoksrin! who shond s prededenied virakagical
RresEm more Twa 11 pears aler cART decondruation

Ml ibiels : HIVAMA and CDE = Toooll oo have Do MOnon-d sincs bith, Ubrsere-
el HIY-RNS, PEMCsectiabed HV-DMS, fow-Cp ity ot iaid fedaancy of HiC e
CDE+ T-palks, COEH T-oill mdiatns HIV-aooseehn, Rachation of the D04= Tl resnor
il drvauabed ot 1030 H pars of conted ofF Béfagy. Pl SOMeTration o JnRno-
sl il BT Doy Lol Mt S NPT .

R wlis: D o boim B & aoman with undonieeiled HVCT e eceied T
ie-Digied prophvlads Seing B waks. SR and DRA Wi nol deecied 3 and 18 daa ak
b DA, v S a1 4 wesis: of agie. HIV-ARA Macheda peak o 2100 0F copies!
il o 3 monis of age when CSRT [dswsding, lamiassng, Baanosing, Wonai &es sl
HIv- AR was vreeciank one mond Liar s mnaned boow asiap-delecion mis whike
on AT, gorepl al 15 and 21 monihs of age. Seiwedn 5.5 and S8 s of g cART wes
dronirasd bry e family. HIV.ARA wes unckelor iatie of BF paar of a0n afd CAATT was a
Resumad. HI-ANA has remained < 51 copie'mi thiowgh 1503 years of ag, s for o Rl
{515 cogsesiml)y. CO+ Torill counts mimaingd sabke Ao H years of control oF deregy (oon-
T by vt b i CONCEEE S OF antireinavinais |, HIN-ANA wikh bk 4 Sopets!
ol e HI-DAwES 212 Liv] £ I PEMIC. Low Kk of HIV-RNAGE 224 were dikedid
ipon acthvation of CO4+ Toalls with PHA. HLA gatye Shivwad hamonygoly o sl
i (A2 - B SN O C I B DRE M- D 0B "D502-1. Hiv-spadlc OOE= T-oall
REONEEE o T-Cad ol B0 el ity il HIV- T bl R0 i, PGl il Glsdi
of antiboce s agains: ool 10 and 213,

Conclusionss Thi (a5 2oades Ire-Sr eidenns that vidy Bxg-em HI. 1 remiseon
B 0 B S By L b3 - Tt ChilEired, i SoPHlar CTrSaRdERCE &5 Mogediie
i Sl S04 Ve aTTE contiiks.

Persistente assenza di
spontanea replicazione virale
dopo 11 anni di interruzione
dalla ART iniziata a tre mesi di
vita e interrotta circa a 6 anni

Attivazione cellule T e risposta
CD8 HIV specifica debole

Stimolazione in vitro dei CD4
con PMA debole produzione di
p24 e HIV RNA
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CDS8 attivati e mortalita in pediatria
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Robust HIV-specific T cells in post-treatment
controllers from the VISCONTI cohort

A Samd, V. Aoeliand-Fenoef, L. Hoouslous®, C. Bacchus-Souffan®, A, Chersf', A, Emame”,
B. Descnurst, A Saer-Ciriont, C. Rousiowd B, Autrant, VIECONTI Study Group

" Casnre o immunodogie of Maladfes Infeciesss, UMR-S ingerm UPMCLU 1135, Pasds, Framos,
iParis-Destardes Uafeerly, Sorbonne Paris-Cife. Vioiogy Laboratory, FA 36X, Pan,
France, “Necker Enfanfs-Malsdes Hospital, Vinlogy Laborsion, Pads, Francs, ‘Regiona
Hepils! Colesr, Infisciious and Trypical Dissases Deapartmef, Ontans, France, Sliniersits
Fierre of Mare Conie, Sovbovne Uifrriids, Cantre dTrmunciogs =f baldies bfaciames,
CUML, LIMR-5 1135, Pasit, France, 'Chill Dne, infeclious Dissates Dapsdmand, Tourcoing,
France, "Unfeersilé Piame ol Mare Curie, Canire dimmenalogie of Maladies inkcisuses,
CUAL LWIR-5 1125, Paris, France, "Lisfearsils Piame af Mads Curis, Laborsiaie immunis

& Infscton LMR-5-045, Pars, France, desiiud Pasieor, Linds de Réqulafion de bfecfions
Réfrovirales, Pavis, Fravcs, ®Lnfssrsilé Fiame af Mans Cune, Sorbonne Uinversités, Coanine
o Tmmusolgie &l Malsdies lofacliauses, G, Paws, France, "Pilié-Salpdivére, C. Foir
Uaivarsily Hospital AP-HF, Immunciagy Depadmenl, Paks, Francs

Pregsnting swthor emal: brigife sulranTpal astp

Background: Postk-Treatment-Conbrollers [PTCs) represent miodiels of funclional HIY s
mission with an exceptional HIV conteol years after inlermuption of an early-nifiled anfissinoviral
theragy. The enrichment in the HLA-B3E aldle, associated with symplomatic primany-infeciion
and poor prognasi, inslead of the proleciive HLA allsles repoaried in Ele Controllers. {EICE)
questions e mle mechanism of this HIV ool and the mbe of ani-HIV T oall resporses,
particularty hose driven by HLA-E35. 'We therefore compared the PTCs Hi=specific CO4 and
CDB T clls io those from conlinuously earky-reaied patients (CETs) and ECs.

Methods: We induded 12 PTCs from the VESCONTI siudy®, hall HLA-B35¢, 90 CETs
under & cART inililed within 10 wesks post-nfeciion and 8 EC3 fom the ANRS-Co15 cohorl.
Muliparametric Siw-Gylometry assessad HIV-spedilic IFNg. IL2, THFa, MIP1E o CD40L peo-
ducing CO4 and CDE T ol shmulsied with HI'-p24 prolein and peplides. The osll-assnciated
FR-DMA was measured in PEMCS and raive and memony sorled nesfing CO4 T oell subseis.
Results: High equencies of HIV-p2d spaciic COde cellswere observed in PTCs and did
ol differ from fhe ECs or CETs ones. A hird ol thess PTCs HV-p2d spedlc CDY oslls were
highly polyfunciional producing 2, 3 and 4 funcions, simikarly 1o from CETs and ECs. HLA-B15
did ol influence: these results. In confrast frequencies of PTCs CO8+ calls producing against
Fil=p2d peplides IFNg {pel 015) or MIPTh pe.D01) were lowes fhan ECs bul equivalent 1o
CETs pnes, withoul differences in poly-funclionality between the 3 grougs. Among the nclions
tested here-in thene wens 20-4ald less IFN-g producing HLA-B35+ CDE T cells than HLA-B35-
ones [[LO06% versus L1309, pedl (1) against HIV-p24 pepliides.

Conclusions: The model of HIY remission mpresantad by VISDONTI PFTCs & characier
ized by mbust polyfuncional HIV-specific CD4= T cels similar by hose from ERe Confrallers
negatively impacis [FN-g peoducing COE T cels These resulls illustrale diferences batween
ECs and PTCs linkad lo HLA background and suggest eady inliafion of ineabmen] allows main-
tenance of rabus] HV-p24 spadlic CD4 T cells in PTCS.

Valutata funzione cellulare HIV specifica
in

12 PTCs
10 CETs
8ECs

CD4 HIV-specifici polifunzionali
PTCs=CETs=Ecs

HLAB35 non influenzava il risultavo

CD8 HIV-specifici MIP1B e INFy+
ECs|PTCs=CETs non differenza sulla
polifunzionalita

Nel modello dei PTCs viene mantenuta
unarobusta polifunzionalita delle cellule
T indipendentemente dall’HLA



Post-Treatment Controllers Have Particular NK Cells With High Anti-HIV Capacity: VISCONTI Study

Daniel Scott-Algara’; Céline Didier'; Vincent Amold"; Jean-Saville Cummings'; Faroudy Boufassa?; Olivier Lambotte®; Laurent Hocqueloux®; Asier Saez-Cirion'; Christine Rouzioux®

'Institut Pasteur, Paris, France; *CESP U1018 Inserm, Le Kremlin-Bicétre, France; *Laboratoire de Virologie, EA 3620—Université Paris Descartes Hopital Necker, Paris, France; *Service des Maladies Infectieuses et
Tropicales CHR d'Orléans—La Source, Orleans, France; *Hdpital Bicétre, Le Kremilin-Bicétre, France

Background: The association of T-cells with the control of HIV infection has been well documented. In addition, several studies pointed out the role on innate immune responses
in the resistance or delay to HIV disease progression. The recent description (VISCONTI study) of a group of patients, so-called post-treatment controllers (PTCs), who remains with
undetectable viral load after treatment interruption despite poor (CD8+T cell responses, led us to study NK cells and their relationship to HIV control.

Methods: 14 patients enrolled in the French ANRS VISCONTI cohort were studied. PTCs' results were compared to those of Viremic patients, (VIR), natural HIV controllers (HIC),
patients on ARV since acute infection (ARV) and normal blood donors (controls). All phenotypic studies were done on fresh whole blood. (D107a expression on NK cells and the IC5-
based assay were done on PBMC after stimulation. NK cells were tested for their capacity to inhibit HIV infection (measured by intracellular or supernatant p24) in autologous (D4 T
cells. Results obtained were compared using Wilcoxon rank sum test or by the Fisher exact test

Results: Visconti patients showed significantly higher expression of (D158a, (D158b (KIR2DL2/DL3), PTC showed significantly higher expression of CD158a, CD158b (KIR2DL2/
DL3), CD158b/DX9 (KIR3DL1/3D51) and NKG2A receptors (p<0.002, p<0.001, p<0.0.01, p<0.001, respectively) with lower expression of (D160 and NKp46 (p<0.001, p<0.03,
respectively) receptors compared to others groups. Activation of NK cells from PTCand ARV, measured by (D69 marker, was similar to normal donors but lower than in HIC
(p<0.006) or VIR patients (p<0.001). Functional studies when NK cells were stimulated by K562 cell line showed normal levels of degranulation ((CD107a marker) but higher IFN-y
production for PTC than for other groups (p<0.01). NK cells from PTCs, but not from other individuals (p<0.001), were able to reduce p24 levels when co-cultured with in vitro-
infected autologous (D4 T cells.

Conclusions: NK cells from PTC had a different NK cell repertoire and higher potential to produce IFN-y compared to HIC, Viremic patients or normal donors, but similar to those
treated since primary infection. More importantly, PTCNK cells showed high capacity to control in vitro HIV infection on autologous (D4 T cells. Our results suggest that preserving
NK cell phenotype and function during acute infection is important to control HIV and identify NK cells as possible important agents in the durable remission of PTC.
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T cell | Biomarker | Association with time to
rebound” (HR [CI]; p-value)

CD4+ | PD-1 1.46 [1.06-1.85]; p=0.016
| Tim-3  11.36[1.16-1.60], p=0.009
| |lag-3  11.08[1.02-1.15); p=0.007

CD8+ | Tim-3 1.15 [1.06-1.26]; p=0.001
Table 1. T cell exhaustion markers pre-therapy are
associated with time to viral rebound at TI. *Multivariable

Cox model adjusting for the biomarker and Total HIV-1 DNA.
HR: Hazard ratio; Cl: 95% confidence interval

La valutazione pre-terapia di marcatori di
esaurimento cellulare sui CD4 e CD8 puo
essere utile nel prevedere larisposta
all’interruzione della ART
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Treatment with anti-a4p7 integrin antibody
reduces virus-mediated gastrointestinal
pathology by targeting distinct mucosal tissues

S. Byrareddy’, J. Arthos?, C. Cicala®, K. Reimann?, T. Parslow', P. Santangelo®, F. Villinger®,

A. Fauci, A. Ansari’

'Emory University, Pathology & Laboratory Medicine, Atlanta, United States, *National Institute
of Allergy & Infecfious Diseases, National Institutes of Health (NIH), Laboratory of Immuno-
requlation, Bethesda, United States, *Mass Biologics, University of Massachusetis Medical
School, Boston, United States, ‘Georgia Institute of Technology and Emory University, Wallace
H. Coulter Department of Biomedical Engineering, Atlanta, United States

Presenting author email: siddappa.n.byrareddy@emory.edu

Background: Our laboratory has recently demonstrated that in vivo administration of a
monoclonal anti-a4f7 antibody (a4p7-mAb) during acute SIV infection following

1) intravenous,

2) intra-rectal or

3) repeated low-dose intra-vaginal SIV challenge lead to markedly lower gastro-intestinal tissue
viral loads compared to rhesus macaques (RM) freated with a control mAb.

The purpose of the present study was to compare the tissues that served as primary targets of
viral infection in the a4f7-mAb versus control mAb-treated RM, in order to identify mechanisms
by which cdf7-mAb antibody reduces virus-mediated gastrointestinal pathology.

Gli anti-a4p7 riducono la
diffusione intestinale
del virus

RM trattati con a4p7:

Ridotto SIV DNA nelle biopsie intestinali di 5-25
volte rispetto ai controlli

Non differenze tra il SIV DNA nella milza e nel
linfonodi

Immuno/PET a parita d VL, minor captazione
intestinale negli animali trattati

Methods: Groups of 12-16 RM were administered a rhesus ad4f7-mAb monoclonal anti-
body or an isotype-matched control rhesus IgG mAb (50 mg/kg) intravenously (i.v.) starting on
day -1 and then every 3 weeks after infection. Each monkey was then repeatedly challenged
with a low-dose SIVmac251 intra-vaginally or a single high-dose intrarectally.

Results: iv. administration of ad47-mAb blocked the detection of ad4f7 on CD4+ T cells
in the blood, cervicovaginal tissue, and GALT throughout the period of mAb administration.
Viral DNA was reduced in GALT biopsies of the a4f7-mAb treated RMs compared to those
treated with control mAb treated (median 3.5 vs. 12.8 copies/ing DNA respectively, p=0.006).
Furthermore, in-depth analysis performed on a subset of animals (n=4/group) indicated that
proviral DNA was 5 to 25 fold more abundant in jejunum, ileum, or colon of control-treated RMs
compared to those treated with a4b7-mAb. In contrast, no difference in proviral loads in the
spleen and lymph nodes from various sites was noted in the 2 groups.

Immuno-PET/CT assisted analysis revealed that for animals with comparable plasma viral
loads, the a4f7-mAb treated monkeys showed a lower signal in the large intestine. In addition,
only the control treated monkeys showed a clear PET/CT signal in lymph nodes surrounding the
genital fract suggesting that treatment with a47-mAb prevents viral replication in this fissue,
leading to different patterns of tissue localization of the virus between the two groups.
Conclusions: The a4[7-mAb either protects or delays intravaginal SIV transmission, re-
duces gastrointestinal pathology following infection, and results in both quantitative and qualita-
tive differences in the level of viremia and tissue localization of virus.



SIV-induced translocation of bacterial products
in the liver mobilizes myeloid dendritic and
natural Killer cells associated with liver damage

J. Sehafert, T. Evans?, H_ Lit, LK. Resyes)
'Bueth Jsrasl Disrovess Mecdical Centey, Camler far Virmlogy and Vacoine Research, Bosfon,
Lirites) Stsfes, Harvard Linversiy, New England Privaie Ressarch Canter, Southbamnugh,
Lirited Stsfes, Hanard Medical SchoolBeth freef Dearone sx Uerica! Center. Center for

irlogy and \Vactine Research. Sosfon, United Stales
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Nel modello animale:

Nel fegato dei RM infetti
una quantita di derivati
microbici ed LPS 20volte
superiore rispetto ai
controlli sani

Aumentata espressione di
chemochine (CXCL16) da
parte dei mDC

Linfociti T CXCR6+
mobilizzati nel sangue

Aumento di NK residenti
nel fegato

%MT, %omDC e % di NK si
associano a markers di
danno epatico
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Enhancement of microbiota in healthy
macaques results in robust beneficial
modulation of mucosal and systemic
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Background: With more than thirty million HIV-infected individuals worldwide, develop-
ing an effective vaccine to prevent new HIV infections remains a top priority in contemporary
biomedical research. Given the critical role of mucosal surfaces in susceptibility of HIV infection,
it is imperative that we induce effective mucosal responses.

However, current approaches to enhance mucosal immunity have not been successful in pre-
venting HIV acquisition.

Methods: Modulating the microbiota in the Gl tract is a safe and well-tolerated approach
to enhance mucosal and overall health, and here we hypothesized that altering TLR signaling
via microbiome enhancement may improve mucosal immunity. Thus we treated five macaques
(SIV-) with the probiotic (PBio) VSL3 and sampled colon, rectum, blood and LN from prior o
PBio treatment, and at days 28 and 80 post-treatment. We assessed cellular and humoral im-
munity and inflammation.

Results: rikingly, we found that PBio therapy resulted in significantly increased T follicular
helper cells (Th; CD4+PD-1""CXCR5%", p=0.0085). In addition, immunohistochemistry con-
firmed that LNs had increased follicles after PBio treatment. Given the ability for Tt to induce
B cell responses, we measured surface IgA and IgG expression on B cells, and observed
increased frequencies of B cells expressing IgA in the LN (p=0.0151) and colon {p=0.0072).
To determine the method for increased Thh, we measured IL-23 production by antigen present-
ing cells (APCs), and found significantly increased frequencies of IL-23+APCs in the colon
(p=0.0173), which correlated with the frequency of LN Tfh (p=0.0358).

Conclusions: These data have potential implications for using PBio therapy to alter mu-
cosal immunity in the context of vaccination or preventative approaches. In particular, the immu-
nomodulatory properties of probiotic therapy in conjunction with HIV vaccination may provide
an opportunity for enhanced mucosal HIV vaccine responses that could improve protection
from infection by improving immune defenses at the mucosal portal of entry.

Aumento dei Tfh

Aumento del numero di follicoli
all’interno dei linfonodi

Aumento di linfociti B esprimenti
IgA nei linfonodi e nel colon

Aumento delle APC IL23+ nel colon
che correla con la frequenza di Tfh
nei linfonodi
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Dopo 8 settimane di terapia con Lactobacillus
casei Shirota:

Aumento dei CD4 negli HIV+
Aumento dei CD4/Th17+ in HIV+ e HIV-

Netta riduzione dei CD8 attivati negli HIV ART- e
lievemente anche negli HIV-

Riduzione significativa del VL negli HIV ART-
Non alterazioni del 16S rRNA in tutti i gruppi

Aumento significativo dei Lactobacillus e
Bifidobacterium nelle feci di entrambe | gruppi
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Improved homeostasis of IL-17 and IL-22 producing T cells

Reduced T cell activation, decreased SIV reservoir size
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Il CCL20-CCR6 asse che guida I’lhoming dei Th17
nell’intestino risulta alterato negli HIV ART soppressi.
La persistente alterazione del rapporto Th17/Treg nella

lamina propria contribuisce ad una ridottta produzione di
CCL20 da parte degli enterociti
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Il recupero del rapporto CD4/CD8 durante la terapia antiretrovirale correla con
riduzione della persistenza virale, dell’'immunoattivazione e della maturazione
delle cellule T nel sangue periferico e nel colon. Il duodeno presenta un
comportamento differente
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Drug distribution to colon Drug distribution to duodenum
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Nel duodeno 4ART si associa a: minor concentrazione di CD8, maggior numero di
CD4/CCR5+, CD8 naive/CD8 memory >1, ridotta concentrazione di sCD14 e HIV DNA

I MRV e il farmaco con una miglior distribuzione nel gut e la sua concentrazione nel
duodeno correla con %CD4, %CD8, CD4/CD8, %CD4 CD38 e %CD8 CD38

La concentrazione del MRV nel duodeno si associa ad una miglior maturazione dei
CD8 tissutali IAS 2015 #MOPEA006
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Fig. 2. Overview of participants’ CD4%, viral load (VL) and gut bacterial profiles (GBP) at
baseline

Participants’ CD4% and VL are colored blue and red, respectively, and their corresponding
GBP 1s m the bottom. Participants with lower CD4% and higher VL exhibit lower
proportions of Lactobacillales.
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300  Effect of C(MV and HIV Replication on T-Cell Exhaustion and Senescence During ART
Jennifer M. Dan'; Marta Massanella'; David M. Smith'; Eric S. Daar’; Michael P. Dube®; Richard Haubrich'; Sheldon Morris'; Sara Gianella Weibel’
"University of California San Diego, La Jolla, CA, US; *Harbor—University of California Los Angeles Medical Center, Torrance, CA, US; *University of Southern California Keck School of Medicine, Los Angeles, CA, US

Background: HiV-infected men who have sex with men (MSM) are nearly universally infected with CMV, and both viruses are associated with T-cell dysfunction and
inflammation-related morbidities. The effect of asymptomatic CMV replication and persistent HIV transcription during suppressive ART on markers of T cell exhaustion and
senescence is poorly defined.

Methods: Paired seminal and blood samples from 45 asymptomatic chronically HIV-infected CMV-seropositive MSM on long term ART and with HIV RNA levels in blood plasma
<50 copies/ml were studied. Levels of CMV DNA in semen and blood were measured by RT-PCR, and cell-associated HIV DNA and RNA transcripts (unspliced) were measured in
PBMC by droplet digital PCR. Markers of T cell exhaustion (PD-1) and senescence (CD57) were measured in PBMC by flow cytometry for -CIJ4 and (DB T cells and subsets (nanre
[CD4SRA*(D27+CD28*], centr: I T T e e ) R
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Results: EOD cases were 66% male, with median age of 41 years, (D4 of 11 cells/uL, plasma HIV RNA of 5.12 log,, ¢/mL and CMV PCR 2.93 log,, ¢/mL units at WO. EOD cases had
higher plasma levels of HIV RNA (p=0.01), CRP (p=0.03), IFN-y (p=0.02), IL-10 (p=0.01), IL-8 (p=0.01), IL-6 (p=0.03), and SAA (p=0.001) compared to controls at W0. At W12, SAA
(p=0.02), IFN~-y (p=0.0002), IL-10 (p=0.0003), IL-8 (p=0.01) and TNF-cx (p=0.003) remained higher in EOD cases than in controls. At W48, IFN-y (p=0.0.01), TNF-ct (p=0.02) and
IL-12 p70 (p=0.04) were persistently higher in EOD cases than in controls. Baseline, CMV IgG levels inversely correlated with sCD14 (r=-0.3, p=0.04), Fractalkine (r=-0.3, p=0.02)
and HIV viral load (r=-0.33, p=0.01) but not with presence of EQD.

Conclusions: (MV end organ disease and viremia in HIV+ persons is associated with increased plasma levels of inflammatory and vascular injury biomarkers pre-ART with some
persisting after ART. Our data sugqgest a protracted inflammatory response to CMV that may contribute to HIV pathogenesis and non-infectious complications.
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389LB 2B4+PD1+ Naive and Memory (D4+ T Cells Are Associated With Residual Viremia on ART
Cynitha Klamar; Feiyu Hong; John Bui; Anthony R. Cillo; Arcadio Agudelo-Hernandez; Deborah A. McMahon; Charles R. Rinaldo; John W. Mellors; Bernard J. Macatangay
University of Pittsburgh, Pittsburgh, PA, US

Background: (D4+ T cell expression of inhibitory receptors (IRs) has been reported to be a marker of latently HIV-infected cells. We determined whether co-expression of various
IRs on naive (T, ) and memory (T, ) (D4+ T cells is associated with persistent HIV-1 expression in patients on effective ART.

Methods: Expression of PD1, CTLA4, TIM3, 2B4, (D160, and LAG3, in (D4+ T cells from patients on suppressive ART was determined using flow cytometry. Boolean gating using
Flowjo was done to evaluate 57 different combinations of inhibitory receptors in naive ((D45RA+ CCR7+), central memory [Tm:CD45RA-EER?+}I, and effector memory ( Tm;
(D45RA-CCR7-), CD4+T cells. PEMC and plasma were tested for cell-associated HIV DNA (CA-DNA) and RNA (CA-RNA) and residual viremia using gPCR targeting 3’ pol. Correlation
between markers was assessed using Spearman’s rho.

Results: PBMC were analyzed from 30 patients on suppressive ART (<50 copes/ml) for amedian of 7.4 years. Of the T andT_expressingasingle IR, frequencies were highest for
those expressing TIM3 alone (mean: T =42.6%, T =23.9%) followed by PD1 and 2B4. Single-expression of the other 3 IRs was seen in <0.5% of the cells. Correlations between

the frequencies of single-expression of TIM3, PD1, or 2B4 on TNr T{H, and TE Mand residual viremia were modest (with R values<0.45; p=0.01-0.04). No correlations were seen with
CA-DNA or RNA. Evaluation of multiple IR co-expression (i.e. 2-6 IRs expressed) revealed that the combinations PD1/TIM3/2B4+, PD1/2B4+, PD1/TIM3+, PD1/2B4+ had the
highest frequencies (mean: T =3.9%T _ =6.1%T_ =7.9%), whereas the other 53 IR combinations had frequencies <0.1%. Although PD1/TIM3+ cells had the highest frequencies
(T, =10.7%T,=19.1%T, =20.1%), PD1/TIM3 expression only modestly correlated with residual viremia for T_only (R=0.42; p=0.02), and with CA-DNAin T ,, (R=0.40; p=0.03). By
contrast, highly significant correlations were observed between residual viremia and PD1/284+ T, (R=0.59; p<0.001) and PD1/2B4+T , (R=0.57, p=0.001), but not with CA-RNA
or-DNA.

Conclusions: In patients on suppressive ART, a substantial fraction of naive and memory (D4+ T cells co-express different combinations of PD1, 2B4, and TIM3. The specific
combination of PD1 and 2B4 co-expression on naive and central memory is strongly associated with the level of residual viremia on ART, suggesting that targeting more than one IR
could be needed to maximize effects of HIV-1 persistence.

L’espressione combinata di PD1 e 2B4 su cellule naive e memory e fortemente
associata ai livelli di viremia residua in pazienti in terapia antiretrovirale.

Per un miglior effetto sulla persistenza virale bisognerebbe agire su piu di un
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CTLA-4-expressing memory CD4+ T cells are

critical contributors to SlV viral persistence

C. McGary', 5. Paganini', B. Cervasi', X. Yu?, M. Lichterfeld®, G. Silvestri’, M. Paiardini'
'Emory University, YNPRC, Atlanta, United Stafes, *Ragon Institute, Boston, United States
Presenting author email: cmegary@emony.edu

Background: Understanding the immunophenotype and anatomic location of latently in-
fected cells represents a critical challenge in designing a cure for HIV. Among memory CD4+
T-cells, those expressing co-inhibitory receptors (Co-IRs) are strong candidates for being en-
riched in latent HIV, given their negative regulatory function and upregulation on T-cells follow-
ing HIV infection. However, little is known regarding the dynamics of T-cells expressing multiple
Co-IRs following suppressive ART and their contribution to the HIVISIV reservoir, particularly
in tissues.

Methods: We investigated the relationship between the level of Co-IR expression on
memory CD4+ T-cells and their level of latent virus in 10 ART-treated, Sl\-infected rhesus
macaqgues (RMs). RMs initiated a 5-drug ART regimen 6-8 weeks after SIVmac251 infection,
which was maintained until plasma viremia was < 60 copies/mL for at least 3 months. Blood and
tissue levels of memory CD4+ T-cells expressing multiple Co-IR (PD-1, CTLA-, TIM-3, 2B4,
TIGIT) were longitudinally analyzed by flow cytometry. Memory CD4+Co-IR+ subsets were
sorted twice during viral suppression based on their expression of PD-1, CTLA-4, and TIM-3, to
quantify levels of cell-associated SIV-DNA and RNA.

Results: The majority of memory CD4+ T-cells from the blood, Gl tract, lymph node,
and spleen expressed multiple Co-IRs, specifically PD-1 and CTLA-4, and their frequencies
remained stable or increased during SIV infection, even with suppressive ART. Following 1
month of viral suppression, both memory CTLA-4+(PD-1-) and PD-1+#(CTLA-4-) CD4+ T-cells
harbored significantly higher levels of SIV-DNA in the LN. Yet, after 3 months of suppression,
only CTLA-4+ CD4+ T-cells, in the absence of other Co-IRs, were significantly enriched in
SIV-DNA in the PBMCs, compared to Co-IR(-) cells, and in the LN, demonstrating the specific
persistence of this virally infected subset. Furthermore, this subset did not express high levels
of SIV-RNA, which suggests that these CTLA-4+ cells likely harbor latent SIV.
Conclusions: Despite comprising a small frequency of memory CD4+ T-cells, CTLA-4+
T-cells represent a novel subset of virally enriched cells that may critically contribute to per-
sistence in ART-suppressed individuals. These findings highlight the benefit of therapeutically
blocking both CTLA-4 and PD-1 to target a large fraction of the HIV reservoir.

CD4/CTLA-4+ cells
rappresentano un nuovo subset
cellulare che contribuisce in
modo significativo alla latenza
virale in RMs SIV+ in terapia

Possibile effetto terapeutico sul
recervoir virale bloccando
entrambe i recettori co-inibitori
(PD-1 e CTLA-4)

IAS 2015 #WEPEA143



Blockade of PD-L1 Does Not Reverse HIV Latency in (D4+ T Cells Ex Vivo
Elizabeth Fyne'; Shalyn Campellone?; Huilin Qi%; Amy Sheaffer’; Stephen Mason®; John W. Mellors'
"University of Pittsburgh, Pittsburgh, PA, US; *Bristol-Myers Squibb Co., Wallingford, CT, US

Background: Blockade of the PD-1/PD-L1 pathways using monoclonal antibodies (mAb) to PD-1 has been reported to activate HIV expression from latently infected (D4 T cells
ex vivo. To further evaluate this approach, we tested the ability of the human anti-PD-L1 mAb BM5-936559 to activate virion production from mononuclear cells obtained from
patients on suppressive ART.

Methods: PBMC, total (t) CD4, and resting (r) CD4 cells were purified by negative selection of large-volume blood draws from HIV-infected donors. Freshly isolated PBMCs were
cryopreserved and immunophenotyped for PD-1/PD-L1 expression. The remaining cells were incubated (1 million cells/well in triplicate) for 1 week with 20, 5, or 1.25ug/ml anti-
PD-L1 mAb, with 20p.g/ml isotype control [Zymogen DT-1D12g-4P (hlgG4)], or with anti-CD3/CD28-coated microbeads plus either anti-PD-L1 mAb or isotype control. On Day 8,
cells were assessed for viability and supernatants tested for HIV RNA using the Roche Tagman v.2.0. A virologic response was defined as a >3-fold increase in HIV RNA over isotype
control. Donors whose cells responded initially to anti-PD-L1 mAb were redrawn and tested again.

Results: PBMC, tCD4, and rCD4 cells purified from ten long-term (mean 8 years) suppressed donors. Cell viability was not reduced by treatment with anti-PD-L1 mAb. 9 of 10
donors responded to anti-CD3/CD28 in all cell types (mean fold-increases of 742, 1353, and 272 for PBMC, tCD4 and r(D4, respectively). Anti-PD-L1 mAb did not enhance responses
to anti-CD3/CD28. PBMC from 2 of 10 donors (donor 3: 61-fold; donor 4: 7-fold) showed an initial response to anti-PD-L1 mAB that was not reproduced upon repeat blood draw.
t(D4 cells from 2 of 10 donors (donor 2: 583-fold; donor 6: 84-fold) initially responded to anti-PD-L1. However, cells from donor 2 did not respond after a repeat draw. Cells from
donor 6 responded on the first repeat draw but not the second. r(D4 from 0 of 10 donors responded to anti-PD-L1. PD-1/PD-L1 expression on CD4 and CD8T cells was evident on the
day of cell isolation in all donors, but expression levels did not differ between responders, non-responders, and a healthy control.

Conclusions: Despite detectable PD-1/PD-L1 expression, increased HIV production from PBMC, total CD4 T cells or resting CD4 T cells after treatment with anti-PD-L1 antibody was
infrequent and not reproduced longitudinally. Alternate strategies will be needed to activate proviral expression from latently infected CD4 T cells.
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Treatment With a TLR7 Agonist Induces Transient Viremia in SIV-Infected ART-Suppressed Monkeys
James B. Whitney'; So-Yon Lim'; Christa E. Osuna’; Srisowmya Sanisetty'; Tiffany L. Bames®; Peter T. Hraber®; Tomas Cihlar’; Romas Geleziunas’; Joseph Hesselgesser’
'Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA, US; “Gilead Sciences, Inc,, Foster City, CA, US; *Los Alamos National Laboratories, Los Alamos, NM, US

Background: Latent reservoirs of replication competent HIV-1 persist in patients on antiretroviral therapy (ART) and represent the major obstacle to HIV eradication efforts.
Considerable effort has been directed to identify pharmaceutical agents capable of safely reactivating latent HIV-1in ART-suppressed patients.

Methods: A study was conducted in SIV-infected rhesus macaques (RM) on ART to determine if administration of an oral toll-like receptor 7 (TLR7) agonist would induce transient
plasma viremia and reduce viral reservoirs. Ten RM were infected with S$IVmac251 by rectal challenge. Plasma SIV RNA levels were measured by RT-PCR (limit of detection 50
copies/mL). The RM received ART at ~9 weeks post-infection (Pl) and became virologically suppressed by 24 weeks PI; virologic suppression was maintained through week 45.

At 45 weeks Pl, 4 RM were administered 7 doses of the TLR7 agonist at twice monthly intervals, while on ART. The first 3 doses were 0.1,0.2 and 0.3 mg/kg and the last 4 doses
remained constant at 0.3 mg/kg. Total viral DNA was quantified in peripheral blood mononuclear cells (PBMC), colon and lymph node biopsies taken pre- and post-completion of
TLR7 treatment. Two weeks after TLR7 dosing, ART was discontinued.

Results: The first 3 doses of TLR7 agonist administered to the SIV-infected ART-suppressed RM had limited effect on plasma viremia. However, doses 4 through 7 led to transient
and consistent increases in plasma virus (500 - 1000 SIV RNA copies/mL) in all treated RMs with a return to < 50 copies/mL within 4-7 days of TLR7 dosing. After completion of the
TLR7 regimen, IV DNA levels were reduced by 56-75% in PBMC, colon and lymphoid tissues. Viral DNA levels remained unchanged in the placebo control RM. To determine if these
transient plasma virus blips and decreases in viral DNA content also reduced the size of the viral reservoir, ART was discontinued. While the plasma virus rebound kinetics in animals
dosed with the TLR7 agonist were comparable to the placebo group after discontinuation of ART, the TLR7 treated animals showed a ~0.5 log,_ reduction in plasma virus setpoint
as compared to the placebo group.

Conclusions: Multiple oral administrations of a TLR7 agonist in 5IV-infected ART-suppressed RM was safe, induced transient plasma viremia, reduced viral DNA content in PBMCs,
colon and lymphoid tissues and established lower viral setpoint after ART cessation. These novel findings support clinical investigation of a TLR7 agonist in HIV-1 infected patients
on ART.

La somministrazione orale di multiple dosi di TLR7 agonisti in SIV infetti RM in ART risulta ben
tollerato, induce transitorio aumento della viremia plasmatica, riduce il contenuto di DNA virale
nei PBMC nel colon e nei linfonodi e riduce il viral set-point alla sospensione della ART
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TLRT agonist GS5-9620 is a potent inhibitor
of acute HIV-1 infection in human PBMCs

ELA Bam, SR. Yant, A lminki, J. Messeigescer, CR. Freg T. Chhiar
Giead Scences, MV Biojoqy. Foster Cify, Linted States

Background: G556 is a polent and seiecive oral TLAT agonest that activates plas.
maciosd dendatic oeds {p0Cs] o produce vanous cyioknes induding inderfeson=o (FMN-0).
(55561} induced prolonged suppression of hepatitis B virus (HEY) in animal models of chrmonic
infecion and s now being lested in patients wth dwonic HEY niedion. 55980 has also been
shown o acivaie HIV eqpression in peripheral biood moronudear oells (PEMCS) from wally
suporessed @ibents and is beng esaluaied dinically for Hive" iency reversal To furher sup-
port e chinical tesing of GE=26.1) we imvesiigated is efied on anse M| niecion m o
Methods: Anb+iia1 aciity was iesied n PHisactvaied PEMCE or purfied total COL- T
cels using mull-cpole and singiescyde nfedion asayx Spedic meune ool sutsets. [phc,
MK, B or CD8-

T oefl] weme depledrd from PEAMCs by negative seecion por i antraral iesing. Condiioned
supemaiant tom G5 0-reaied complede or pOC-depleted PELCS were esied for anivical
effiect on pusfied M sinfecied (04 T cels. Cyiokines wene quanified by ELESA or Lumines
assag Blocking antitodies agairst IFM-a or IFN-af! recepior wese used o assess the mle of
IFhea signaling in aniekiva1 acity.

Resuits: GS3A) poenty mhibted Hiv-1 n mul-cpde mmiecion of PELCs {=ean
EC_=053 + 0530 pM, n=1T donors) In 2 sngle-cycle PBMC infeciion assary, 48-hour pre-
treatment significantly improved the potency of GS2820 (EC_=01007 £ 0.0%) pd, r=21 do-
nors|, conssient with a biods m vans eniry or earksstage Hive| replication. Deplefion of pQCs,
but not piher mmene cell subsetx, reduced GE-89620 adcivity (21 o 27 7Hold, n=2 donors).
IFh=a was dedpcied in G296 (kireaied il PEMC oituees, but not n pOC-depleied cultunes.
Alfough GE-2610 was mactiwe in purified

C04* T celis, ¥V replicaiion was poienty mhibited bry GE-2620-ondioned PEMC media or
remn=imrant |Frso. [Fhs0 bincang antbodies abolisned G532 antraral aciviny.
Conclusions: GS262 is a poieni inhibéor of HiV=1 replicaion n primary PELCs. ks
antiwral activity i dependent on mierfeon-0 produced By acivated pUCs. im=une modulaiory
efects of G2-0620 leading in smullanene acivaton of Hivel expression and whibition of
acuie Hivel infecion are important corsderations for s dinical saluation sinoe e amisisal
efiect may help resinct polenial local spread of vinus upon @ wo lalency nevessal.

Effetto positivo dell’agonista
del TLR7 (GS-9629) sulla
Inibizione della replicazione di
HIV in vitro (PBMC).

Effetto sul blocco dell’ingresso
del virus nelle prime fasi della
replicazione

L’effetto antivirale dipende
dall’INFa prodotto dalle pDCs

Anticorpi anti-INFa bloccano gli
effetti dell’agonista del TLR7
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Abilita di CD8 GAG specifici di eliminare CD4 latentemente infetti indotti a esprimere proteine
prococi (nef) o tardive (env o gag), nonostante la ridotta espressione di MHC | o0 CD4

E quindi possibile eliminare CD4 latentemente infetti, recentemente riattivati, senza ricorrere
all’induzione di un ciclo virale completo

CROI 2015
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Extracellular ATP induces the rapid release
of HIV-1 from virus containing compartments
of human macrophages

F. Graziano™, M. Desdouits®, L. Garzetti*, P. Podini®, M. Alfano*, R. Furlan®, P. Benaroch’,

. Poli'?

"San Raffacle Scientific Institute, AIDS Immunopathogenesis Unit, Milan, Italy, 2San Raffaele
University, Milan, ltaly, *Institut Curie, Centre de Recherche, Paris, France, *‘San Raffaele
Scientific Institute, Milan, Italy, 5San Raffaele Scientific Institute, Department of Neuroscience,
Milan, Haly

Presenting author email: graziano.francesca@hsr.it

Background: The human immunodeficiency virus type-1 (HIV-1) infects CD4+ T lympho-
cytes and myeloid cells, in particular tissue macrophages. In comparison to T cells, infected
macrophages differ both in terms of decreased to absent cytopathicity and for actively accumu-

La breve stimolazione con ATP
induce il rilascio di virioni di HIV da
macrofagi acutamente o
cronicamente infetti senza effetto

citopatico

Effetto mediato da P2X7R

CROI 2015

lating new progeny HIV-1 virions in Virus Containing Compartments (VCC). For these reasons,
infected macrophages are believed to act as “Trojan horses” camying infectious particles to be
released upon cell death or functional stimulation.

Methods: The U937-derived chronically HIV-1 infected promonocytic cell line U1 was dif-
ferentiated into macrophage-like cells (D-U1 cells) by PMA in the presence of urokinase-type
plasminogen activator to favor virion retention in intracellular vacuoles and then shortly exposed
to extracellular () ATP to induce their releasa. Primary human monocyte-derived macrophages
(MDM) of HIV-1 seronegative donors were infected either with an RS HIV-1 strain or with a
VSVg-pseudotyped vector expressing eGFP. Both D-U1 cells and MDM were stimulated with
eATP to induce the release of virions from WCC. Live imaging analysis was used to study the
morphological effects of eATP on HIV-1 infected macrophages.

Results: Short term (5-30 min) eATP stimulation induced massive membrane blebbing and
a rapid release of mature HIV-1 infectious virions from primary human MDM infected in vitro
in the absence of cell death. The same phenomenon was reproduced in chronically infected
0-U1 cells. Virion release was associated with a depletion of intracellular virions, as measured
by intracellular p24 Gag staining and by visual imaging. Pharmacological inhibition of the mi-
crovesicle release pathway and of the ATP receptor (R) P2ZXT prevented eATP-induced virion
release from both acutely infected MDM and D-U1 cells.

Conclusions: Short (min) eATP stimulation induces the release of HIV-1 virions in both
primary MDM and in D-U1 cells, via interaction with P2X7TR and in the absence of significant
cytopathicity. Pharmacologic interference with the microvesicle release pathway and with the
PZXTR prevented this effect suggesting that they could represent novel exploitable targets for
interfering with the reservoir of HIV-1 virions of infected tissue macrophages.
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P2X Type Purinergic Antagonists Can Block HIV-1 Infection and Associated Inflammation
Talia Swartz; Meagan 0'Brien; Anthony Esposito; Nina Bhardwaj; Benjamin Chen
lcahn School of Medicine at Mount Sinai, New York, NY, US

Background: HIV-1 causes a chronic, incurable infection that is associated with chronicinflammation. Even in the face of virologic suppression with antiretroviral therapy this
inflammation can persist. The mechanism of this inflammation is not clearly understood. Purinergic receptors are known to be mediators of inflammatory responses and can
contribute to pro-inflammatory cytokine production and lymphocyte cell death. Purinergic receptor signaling has been found to be important for HIV-1 infection and we have
recently found that inhibition of the P2X subtype purinergic receptors potently blocks HIV-1 productive infection at the level of membrane fusion. This study examines whether
virus-induced purinergic signaling is responsible for inflammatory cytokine release during HIV-1 infection.

Methods: Our laboratory has developed methods using fluorescent constructs of HIV-1 to evaluate productive infection by flow cytometry and confocal microscopy. Infected
supernatants can be subjected to multiplex bead capture assays to test for an array of human cytokines including IL-12, IL-10, IL-8, IL-6, TNF, and IL-13. We have tested the effect of
HIV-1 infection on peripheral blood mononuclear cells and observed levels of pro-inflammatory cytokine production.

Results: We observe that HIV-1 productive infection in CD4 T lymphocytes is potently blocked by P2X selective inhibitors. We further observed that exposure of peripheral blood
mononuclear cells to HIV-1 results in induction of pro-inflammatory cytokines including IL-1P and IL-6 and that these levels are reduced with P2X inhibition. This suggests that P2X
inhibitors can block both HIV-1 productive infection and associated inflammation.

Conclusions: Our findings distinguish P2X receptors as key signaling mediators of HIV-1 infection and inflammation. Studies in progress will examine the mechanism of
P2X signaling in HIV-1 entry and will test whether purinergic antagonists can block HIV and reduce inflammatory sequelae of HIV-infection in humanized mouse models. We
are exploring whether these drugs could be used as adjunctive antiretroviral therapy that could serve to reduce the morbidity and mortality associated with HIV-1 chronic
inflammation.

Il trattamento dei CD4 con antagonisti di P2X blocca il rilascio di virioni di HIV e |la
produzione di citochine inflammatorie






Blomarker IRIS No IRIS Unadjusted p- Adjusted p-
yalye yalye
IFNy (pg/mlL) 5.65(2.25, 10.6) 2.72(1.44,5.17) <0.001 oot
CRP (mg/L) 454 (184, 13.7) 2.47(1.27, 8.99) 0.03 0.28
IP-10 (pg/mL) 3.43(3.19, 3.59) 3.31(3.10, 3.49) 0.005 0.16
INFa {pg/mL) 19.9 (154, 28.1) 15.5(12.1, 21.9) 0.042 0.23
sCD14 (ug/mi) 2400 (1988, 3235) 2014 (1645, 2a71) <0.001 0.01*
IL-6 [pg/mL) 2.48 [1.49, 4.02) 1.71(1.23, 3.08) 0.048 0.48
IL-8 (pg/mL) 105 (6,61, 15.4) 7.62(4.86, 13 8) 0.04 0.79
IL-10 (pgfmL) 14.0 (9.38, 20.3) 160,15.7) 0.04 019
vitamin D (ng/mL) £.22 {4.99, 13.8) 9.65 (5.83,17.9) 0.038 0.04*
D-Dimer (mg/L) 1.32 (0.84, 2.34) 0.85 (0.52, 1.52) <0.001 0.008*

CROI 2015



Time-point | Biomarker Inter-Tertile Range Effect Type Unadjusted | Unadjusted | Adjusted Adjusted
(33"-67"centile) RR, 95% Cl | P-value RR, 95% Cl | P-value
or %>detection limit

Baseline IP-10 (pg/mi) 1370-3795 per inter-tertile range | 1.6 (1.2, 2.2) | 0.005 1.7(1.1,2.5) | 0.014

(n=137)
LPS (pg/mi) 162-228 per inter-tertile range | 1.7 (1.3, 2.3) | <0.001 1.8(1.2,2.6) | 0.006
(n=141)
sCD14 (ng/ml) 1580-2082 per inter-tertile range | 2.1 (1.5, 3.0) | <0.001 2.1(1.2,3.7) | 0.008
in=141)
165 rDNA (copiesful) | 32-58 per inter-tertile range | 1.4 (1.1, 1.9) | 0.017 1.4(1.1,2.0) | 0.018
(n=141)
IFN alpha 2 (pg/mi) 46% £10.9 (detection limit) | 1.0 (ref) 0.003 1.0 (ref) 0.011
(n=141) >10.9 2.8 (1.4,5.6) 3.4 (1.3,9.0)
MCP-1 (pg/mil) 218-342 lower tertile 1.0 (ref) 0.005 1.0 (ref) 0.042
in=141) middle tertile 0.5 (0.2, 1.3) 0.4 (0.1, 1.1)

upper tertile 2.1 (1.0, 4.5) 1.4 (0.5, 3.8)

Early IP-10 (pg/mil) £99-1745 per inter-tertile range | 1.6 (1.2, 2.2) | 0.004 1.6(1.1,2.2) | 0.008

(~Week 4) | (n=123)

LPS (pg/mil) 174-244 per inter-tertile range | 2.2 (1.5, 3.3) | <0.001 2.3(1.5,3.6) | <0.001
(n=138)

‘ Week 48 IP-10 (pg/mil) 402-849 per inter-tertile range | 1.4 (1.1, 1.8) | 0.004 1.4(1.1,1.9) | 0.010
(n=131)
LPS (pg/mi) 148-204 per inter-tertile range | 1.4 (1.0, 1.9) | 0.095 1.2(0.8,1.8) | 0.34
(n=136)

Table Footer: IP-10, LPS and soluble CD14 were modeled on the log,, scale, RR = risk ratio [hazard ratio at baseline and risk ratio at early and

week 48 time-points), Cl = confidence interval, Unadjusted = adjusted for pre-enrollment CD4 <200 cells/mm® by design, Adjusted = additionally
adjusted for baseline HIV-1 RNA, CDBE percent, history of AIDS, and randomized ACTG A5202 treatment




Monocyte/Macrophage Activation and Recruitment to Mucosal Sites in SIV Pathogenesis
Jan Kristoff'; Jenny Stock’; Tianyu He'; Bruno Andrade?; Benjamin Policicchio’; Alan Landay?; Ivo Francischetti?; Cristian Apetrei’; Irini Sereti’; lvona Pandrea’
"University of Pittsburgh, Pittsburgh, PA, US; *National Institute of Allergy and Infectious Diseases (NIAID), Bethesda, MD, US; “Rush University, Chicago, IL, US

Background: Monocytes/macrophages (Mo/Ma) assume unigue functions in HIV infection, being linked to microbial translocation, immune activation and inflammation (1A/
INFL). We compared the fate of Mo/Ma in pathogenic, nonpathogenic and controlled SIVsab infection of pigtailed macaque (PTM), African green monkey (AGM) and rhesus
macaques (RM) to better define their role in SIV pathogenesis.

Methods: We assessed Mo/Ma subsets (CD14, (D163, (D16), mobilization (CCRS, a4b7, CCR7, CXCR3), IA (CD80, 86, Ki-67, CCRS, TF), apoptosis (Cas-3), cytokine production (IL-6,
IL-10, IL-12 and TNF-a), and phagocytic capacity of Mo/Ma in blood, LNs and intestine. We measured soluble Mo activation markers (sCD14, sCD163, sTF). Tissue infiltration of Ma
was assessed by HAMS6, (D68, (D163, (D16. Ma trafficking in tissues was assessed by administration of iron oxide microparticles.

Results: Increased CCR5 Mo expression correlated with their loss in circulation and increases in the gut in SV-infected PTMs. Increased CCR7 Mo expression was associated with Ma
increase in the LNs in AGMs. No significant Mo/Ma variations were observed in RMs. Increased Mo/Ma proliferation occurred at all sites in PTMs, only in LNs in AGMs, and mainly in
blood in RMs. Increased CCR5, (D80, CD86 and TF were observed on Mo/Ma from PTMs, while no changes occurred in AGMs. In RMs CD80 only increased in blood, while CD86 was
decreased. Increased Mo/Ma apoptosis occurred early in PTMs and RMs, but was absent in AGMs. Phagocytic activity increased in PTMs but not in AGMs or RMs. Mo produced higher
amounts of IL-6 and IL-12 in PTMs, IL-10 and 12 in RMs, while inflammatory cytokine did not increase in AGMs. In the gut AGM Ma produced IL-10, while PTM Ma produced IL-6 and
TNFin addition to IL-10. RMs Ma did not show increases in cytokine production in the gut. Soluble markers of monocyte activation and sTF increased throughout infection in PTMs,
but not AGMs. Massive infiltration with Ma was observed in LNs, gut, liver, lung and heart in chronically-infected PTMs but not in AGMs and RMs. Ma containing microparticles
were found in liver, spleen, myocardium and pericardium in progressive hosts.

Conclusions: Progressive S|V infection is associated with increased activation, apoptosis and massive Mo recruitment to mucosal and nonmucosal tissues. These data suggest that
Mo/Ma fuel immune activation and inflammation and development of comorbidities that distinguish progressive from nonprogressive SIV infection.
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Elevated levels of circulating nucleosomes
in HIV-infected women: cause or consequence
of chronic immune activation?

3. Desai', K. Weber?, R. Ronquillo’, G. Lei', A. Landay', M. Cohen?
"Rush University Medical Center, Chicago, United States, “John H. Stroger Jr. Hospital of
Cook County, Chicago, Unifed States

Background: Circulating DMNA is present in plasma/serum, mainly complexed with his-
tones as nucleosomes. The detection of nucleosomes is representative of cell death from
apoptosis or necrosis. Inflammation induced pyroptosis and activation induced apoptosis is
associated with enhanced cell death in HIV infection. We hypothesize; higher circulating nu-
cleosomes levels will be associated with cell death in HIV infected subjects contributing to
inflammation/activation.

Methods: We studied 44 individuals from the Women's Interagency HIV Study (25 HIV+
antiretroviral (ARV) naive with CD4 >350celllmm?®; and 19 socio-demographically matched
HIV negative contrals). Immune activation (HLADR+CD38+) and apoptosis (intracellular Cas-
pase-3) markers were assessed in PBMCs using multi-parametric flow-cytometry and inflam-
mation markers [Tumor Necrotic Factor-Receptor- I (TNFR-II), & IL-6] were measured in paired
plasma using ELISA. Circulating nucleosomes (c-Nucs) were guantified in plasma using Cell
Death Detection Plus-ELISA to detect histone-associated DNA fragments (mono-nucleosomes
and oligonucleosomes). Differences between groups were detected using t-test and associa-
tions between markers determined by Spearman’s comrelation coefficients.

Results: HIV+ve group had mean (SD) CD4 numbers 654 (269) and viral load with mean
(SD) 17,036 (30,359) HIV RNA copies/mL. Significant differences were observed between
HIV+ve compared to HIV-ve subjects in c-Nucs levels [Mean AU (SD) 48.24(27.81) vs. 28.37
(25.56) resp., p=0.02]; TNFR-1l [Mean pg/mL (SD) 3392 (1796) vs.1630 (605) resp., p< 0.001];
CD8 T cell activation [% CD8 HLADR+CD38+ (SD) 9.75 (7.70) vs.2.48 (2.56) resp., p< 0.001]
and CDB T cell Caspase-3 [% (SD) 4.98 ( 3.74) vs.2.24 (1.02), p=0.003].

c-Nucs inversely comelated with CD4 Numbers (p=0.047, = -0.300). Elevated c-Nucs levels
were significantly associated with CD8 T cell activation (p=0.039, r=0.3117). Inflammation
markers TNFR- Il and IL-6 did not significantly comrelate with c-Nucs. Importantly, c-Nuc levels
significantly correlated with Caspase-3 expression in activated CD4 (p=0.014, =0.367) and
CD8 T cells (p=0.036, r= 0.316), programmed to undergo activation induced cell death by
apoptosis.

Conclusions: Circulating nucleosomes correlated with activation induced cell death in
HIV infected women. Circulating nucleosomes can stimulate the innate and adaptive immune
system in HIV infection, keeping it chronically activated.

In HIV+naive (CD4 654 e VL 17036)
vs HIV-

Significativo aumento di c-Nuc,
TNFR-Il, %CD8+DR+CD38+ e
CD8Tcell Caspasi-3+

Correlazione inversa tra c-Nucs e
CD4

Correlazione diretta tra c-Nucs e
CD8 attivati

Correlazione diretta tra c-Nucs e
CD4 e CD8+ attivati Caspasi-3+

Non correlazione tra c-Nucs e IL-6
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