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*La comprensione delle dinamiche e della
evoluzione di sottopopolazioni di HIV nel
paziente e cruciale per il disegno di strategie
terapeutiche.

L 'evoluzione di HIV e
condizionata da fattori virali,
ambientali e dell'ospite.
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Nelle fasi precoci, HIV colonizza differenti organi e
puo costituire popolazioni alquanto separate,
condizionate ad adattarsi a particolari ambienti e
soggette a differenti pressioni selettive.
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L'alto tasso di mutazioni in vivo puo rapidamente
accrescere la distanza molecolare tra sub-
popolazioni.

1.Differenze di pressione selettiva imposta dal sistema
immunitario.

2.Differenti cellule target per la replicazione.
3.Differenze nella concentrazione locale di farmaci.
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 Se l'interscambio tra sub-popolazioni e ridotto,
alcune possono divenire geneticamente distinte e
compartimentalizzate.

 Popolazioni compartimentalizzate possono avere
distinte caratteristiche fenotipiche, come tropismo,

citopatogenicita, profilo di resistenza.
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La  compartimentalizzazione ed
archiviazione di HIV  avviene
precocemente nei linfociti T di
memoria del sangue circolante.




Drug-resistance mutations can be archived
very early in HIV primary infection

Parisi SG, Mazzi R, Boldrin C, Dal Bello F, Franchin E, Andreoni M, Palu G

2006, 20:1337-1357

The infection was sustained by at least two different strains, a

resistant and a wild-type virus, su ?ges'rm g that a comparfmentallzahon
may occur very early as a result of the different fitness

Table 1. Drug resistance mutations revealed in plasma and peripheral blood mononuclear cells.

Source RT PR Source RT PR
Plasma, undiluted 77F1, TOOFIL, 30DEHQ, PBMC undiluted 41LM, 67DN, 101, 33LV,
101K, T06IL, 33V, 63S 1181V, 184MV, 36IM, 461M,
108LV, 118DEV, 210LV, 215NSTY 541V, 63FLPS,
215S8T 771V, 82CFGV
Dilution 1: 1000 PBMC dilution
1:150
Regions amplified None 33V 635 Regions amplified nos. None 33V 63S
nos. 7, 18, 23, 25, 45, 46, 49, 53, 58, 62,
27,29, 31, 32, 36b, 68, 73,74, 75,77,79
37, 40
Region amplified None 33V 36l 63S Region amplified 41LM, 67DN, 1181V T0IL, 20IKM,
no. 22 no. 14 181HY, 184GMRYV, 33LV, 36IM,
210LW, 215NSTY 46IM, 541V,
63FLPS, 771V
82CFGV

PBMC dilution
1:450

Regions amplified ’ 33V 63S
nos. 19, 30, 40

Region amplified 67N, 184V, 210W, 36l
no. 24 215

Region amplified , ,
no. 32 4(>I ;4V 771 82C
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High frequency of X4/DM-tropic viruses in PBMC samples from
patients with primary HIV-1 subtype-B infection in 1996-2007: the
French ANRS CO06 PRIMO Cohort Study

Pierre Frange!27, Julie Galimand't, Cécile Goujard?, Christiane Deveau®, Jade Ghosn'3,

Christine Rouzioux!, Laurence Meyer* and Marie-Laure Chaix!*
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Malades, AP-HP, Paris, France; “*Service de Médecine Interne et Maladies Infectieuses, Hopital Bicétre, AP-HP,
Le Kremlin-Bicétre, France; *Inserm, U822, Université Paris-Sud, Faculté de Médecine Paris-Sud, AP-HP,
Hopital Bicétre, Service d’épidémiologie et de santé publique, 94276 Le Kremlin-Bicétre, France
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Objectives: To estimate the frequency of viruses with X4 or dual-X4/DM tropism from peripheral blood
mononuclear cells (PBMCs) of 390 human immunodeficiency virus type 1 (HIV-1) subtype-B patients
diagnosed at the time of primary HIV-1 infection (PHI) between 1996 and 2007 and enrolled in the
PRIMO Cohort.

Methods: V3 loop sequences were amplified from HIV-1-DNA and analysed with a combination of five
genotypic rules to predict tropism: (i) the ‘11/25 rule’; (ii) the net charge rule; (iii) the PSSMyypy algor-
ithm; (iv) the PSSMgyns; algorithm; and (v) the SVMgeno2pheno algorithm.

Results: A high proportion (62/390, 15.9%) of patients harboured X4/DM-tropic viruses. This prevalence
was stable over time: 18.1% before 2003 versus 14.8% since 2003. No difference according to HIV
tropism was noted in HIV-RNA levels, CD4 cell count, time between infection and enrolment, and HIV
infection risk factor. The frequency of X4/DM-tropic virus was similar among patients infected with a
resistant virus (12/62, 19.4%) compared with patients harbouring wild-type strains (50/328, 15.2%).

Conclusions: This large French epidemiological study evidenced a high proportion of patients (15.9%)
harbouring X4/DM-tropic viruses in PBMCs at the time of PHI, suggesting the existence of a cellular
X4/DM viral reservoir that could persist for lengthy period of time. Several reports identified that HIV-1
CXCR4 usage was more frequent among patients who developed AIDS and was a powerful predictor of
the response to antiretrovirals. Further studies are needed to evaluate the impact of such strains on
the outcome of HIV disease, when they are detected at the time of primary infection.
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* A high proportion (62/390, 15.9%) of patients harboured
X4/DM-tropic viruses in PBMCs.

« This prevalence was stable over time: 18.1% before 2003
versus 14.8% since 2003.

* No difference according to HIV tropism was noted in HIV-
RNA levels, CD4 cell count, and HIV infection risk factor.

 The frequency of X4/DM-tropic virus was similar among
patients infected with a resistant virus (12/62, 19.4%)
compared with patients harbouring wild-type strains
(50/328, 15.2%).

* The existence of a cellular X4/DM viral reservoir could persist
for lengthy period of time.

 Further study are needed to evaluate the impact of such
strains in PBMCs on the outcome of HIV disease



* Selezione di ceppi virali resistenti durante
HAART.
* Fallimento in regimi di semplificazione.
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Primary HIV Infection of Gut-Associated Lymphoid Tissue (GALT)
is the First Pathogenic Event Leading to Substantial CD4* T cell
Destruction and the main source of persistant activation
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Terminal Terminal ileum,
ileum, HIV Week 3 HIV
uninfected Infection

HIV infection results in a rapid and dramatic
depletion of CCR5+ CD4+ memory T cells in gut
(without evidence of increase activation/turnover)

Brenchley et al; J. Exp. Med 2004



Multiple measures of HIV burden in blood and tissue are
correlated with each other but not with clinical
parameters in aviremic subjects

Peter A. Anton?, Ronald T. Mitsuyasu?, Steven G. Deeks,
David T. Scadden®, Bridget Wagner¢, Christine Huang®,
Catherine Macken', Douglas D. Richmans8, Cindy Christopherson”,
Flavia Borellini!, Richard Lazar and Kristen M. Hegel

AIDS 2003,17:53-63



HIV-1 LOAD IN BLOOD AND TISSUES OF AVIREMIC

SUBJECTS
100+

90+
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20
10
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Viral load HIV HIV DNA HIV DNA HIV RNA
Co-culture Blood Rectal Rectal

Patients detectable (%)

All reservoir assays demonstrated detectable HIV in the majority of subjects
despite persistently undetectable levels in plasma (< 40 copies/ml).



. Differences in HIV Burden and Immune Activation
. within the Gut of HIV-Positive Patients Receiving

Suppressive Antiretroviral Therapy

Steven A. Yukl,'? Sara Gianella,®® Elizabeth Sinclair** Lorrie Epling,*?* Qingsheng Li,** Lijie Duan,® Alex L. M. Choi,'?
Valerie Girling,*? Terence Ho,*? Peilin Li,'* Katsuya Fujimoto,'* Harry Lampiris,'* C. Bradley Hare,** Mark Pandori,®
Ashley T. Haase,” Huldrych F. Giinthard,® Marek Fischer® Amandeep K. Shergill,"* Kenneth McQuaid,'*

Diane V. Havlir*? and Joseph K. Wong'?

'San Francisco Veterans Affairs Medical Center, “University of California, San Francisco, *San Francisco General Hospital, and ‘Department

of Public Health, San Francisco, California; *University of Minnesota, Minneapolis; “Division of Infectious Diseases and Hospital Epidemiology,
University Hospital Zurich, University of Zurich, Zurich, Switzerland

Background. The gut is a major reservoir for human immunodeficiency virus (HIV) in patients receiving
antiretroviral therapy (ART). We hypothesized that distinct immune environments within the gut may support
varying levels of HIV.

Methods. In 8 HIV-1-positive adults who were receiving ART and had CD4" T cell counts of >200 cells/pL
and plasma viral loads of <40 copies/mL, levels of HIV and T cell activation were measured in blood samples and
endoscopic biopsy specimens from the duodenum, ileum, ascending colon, and rectum.

Results. HIV DNA and RNA levels per CD4" T cell were higher in all 4 gut sites compared with those in the
blood. HIV DNA levels increased from the duodenum to the rectum, whereas the median HIV RNA level peaked
in the ileum. HIV DNA levels correlated positively with T cell activation markers in peripheral blood mononuclear
cells (PBMCs) but negatively with T cell activation markers in the gut. Multiply spliced RNA was infrequently
detected in gut, and ratios of unspliced RNA to DNA were lower in the colon and rectum than in PBMCs, which
reflects paradoxically low HIV transcription, given the higher level of T cell activation in the gut.

Conclusions. HIV DNA and RNA are both concentrated in the gut, but the inverse relationship between HIV
DNA levels and T cell activation in the gut and the paradoxically low levels of HIV expression in the large bowel
suggest that different processes drive HIV persistence in the blood and gut.

Trial registration. ClinicalTrials.gov identifier: NCT00884793 (PLUSI).

The Journal of Infectious Diseases 2010; 202(10):1553-1561
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HIV-DNA in rectal cells is well correlated with
HIV-DNA in blood in different groups of patients,
including long-term non-progressors

|1l)

Véronique Avettand-Fenoel®?”, Thlerry Prazuck®,
Laurent H()Lquel()ux Adeline Melard®®, Chrlst()phe
Michau?, Rémy Kerdra()n Eric Agoute® and Christine
Rouzioux™”

Most of the body’s lymphoid tissue is in gut and
constitutes an immense HIV reservoir. We quan-
tified HIV-DNA in rectum and compared it with
blood levels for 27 HIV-infected adults from differ-
ent groups. We observed a large range of rectal
and blood HIV-DNA levels. They were positively
correlated (r=0.841, P<0.0001). Long-term non-
progressors and patients in ‘remission’ after anti-

retroviral treatment interruption had the lowest
blood and mucosal HIV-DNA levels.

AIDS 2008, 22:1875-1884



Long-term nonprogressors and patients in ‘remission’
after antiretroviral treatment interruption had the
lowest blood and mucosal HIV-DNA levels

Table 1. Patient characteristics and total HIV-DNA in rectal cells and peripheral blood mononuclear cells.

At inclusion

CD4 HIV-DNA Aviremia
HIV Zenith CD4 Plasma T-cell HIV-DNA logio Total duration after
infection  HIV-RNA  T-cell  HIV-RNA  count in logio copies/10®  aviremia treatment
duration logio nadir logio blood copies/10° rectal duration interruption
Patient  Sex Age  (months)  copies/ml  cells/ul  copies/iml  cells/ul PBMC cells (months) {months)
Untreated patients at primary stage of infection (group 1)
1 Male 40 1.0 5.2 729 5.1 726 3.6 4.0 0.0
2 Female 30 1.0 5.8 483 4.9 526 3.6 3.9 0.0
3 Male 50 3.0 5.8 267 5.8 322 3.3 3.3 0.0
Patients initiating treatment for primary infection (group 2)
4 Male 40 4.0 53 720 <1.7 850 3.2 3.9 0.5
5 Male 43 0.5 6.2 815 4.9 1129 3.3 3.5 0.0
Chronically infected patients, untreated (group 3)
6 Male 59 117.0 4.9 377 4.3 425 3.7 4.0
7 Male 51 12.0 5.5 267 5.0 267 3.7 3.8
8 Male 49 38.0 5.8 252 5.7 251 3.6 3.5
9 Female 28 120.0 6.0 15 6.0 15 3.8 33
10 Male 47 22.0 5.7 261 4.6 469 3.3 3.0
|:> Chronically infected patients, on effective HAART initiated at the chronic phase of infectignloroun 4l
11 Male 53 135.0 4.5 99 <1.7 473 3.2 29 66.0
12 Male 43 96.0 4.7 45 <1.7 107 3.1 2.8 8.0
13 Male 51 122.0 4.4 105 <1.7 270 3.5 2.8 49.0
14 Female 24 64.0 5.3 222 <1.7 426 3.5 2.8 27.0
15 Male 56 122.0 5.8 17 <1.7 503 3.5 2.5 41.0
16 Female 33 125.0 5.0 12 <1.7 177 2.7 2.5 6.0
17 Male 60 130.0 4.9 377 <1.7 808 3.4 2.5 58.0
18 Male 42 132.0 5.1 225 <1.7 525 2.9 2.4 75.0
Chronically infected patient, on effective HAART initiated for primary infection (group 5)
19 Male 36 57.0 4.9 587 <1.7 648 1.5 2.1 53.0
|:> Patients in ‘remission’ after treatment interruption (group 6)
20 Female 41 119.0 3.4 468 <1.7 565 2.0 2.2 111.0 29.0
21 Male 40 121.0 4.3 388 <1.7 1050 22 2.1 112.0 38.0
22 Female 35 54.0 4.5 490 <1.7 671 2.0 1.8 37.0 28.0
23 Female 37 70.0 4.6 502 <1.7 765 1.5 1.8 53.0 45.0
24 Female 39 99.0 5.0 640 <1.7 1000 1.9 1.8 90.0 9.0
|:> Long-term non-progressors (group 7)
27 Male 31 90.0 3.1 609 3.1 601 2.1 2.1
26 Male 30 76.0 3.2 601 23 783 23 2.0
25 Male 45 99.0 2.7 682 2.0 840 2.2 1.9

AIDS 2008, 22:1875-1884






Early antiretroviral treatment prevents the
development of central nervous system abnormalities
in simian immunodeficiency virus-infected
rhesus monkeys

Maria Cecilia G. Marcondes®, Claudia Flynn?,
Salvador Huitron-Rezendiz®, Debbie D. Watry?,
Michelle Zandonatti® and Howard S. Fox®"

Objective: Neurocognitive disorders are devastating consequences of HIV infection.
Although antiretroviral regimens have been efficacious in both improving life expect-
ancy and decreasing dementia, there has notbeen an effect on the overall prevalence of
HIV-associated neurocognitive disorders. Whether early institution of treatment, or
treatment with drugs that effectively penetrate the blood—-brain barrier, would help
protect from such conditions is not known. Using the simian immunodeficiency virus/
macaque model, we investigated the hypothesis that early introduction of antiretroviral
treatment can protect the brain.

Design and methods: Animals were inoculated with simian immunodeficiency virus,
and upon resolution of the acute infection period divided into two groups and treated, or
not, with combination antiretroviral therapy. Viral, immune, and physiological
parameters were measured during the course of infection, followed by assessment
of viral, immune, and molecular parameters in the brain.

Results: We observed that even with agents that show poor penetration into the central
nervous system, early antiretroviral treatment prevented characteristic neurophysiolo-
gical and locomotor alterations arising after infection and resulted in a significant
decrease in brain viral load. Although the number of infiltrating immune cells in the
brain did not change with treatment, their phenotype did, favoring an enrichment of
effector T cells. Early treatment also significantly lowered brain levels of interferon-c, a
cytokine that can lead to neurocognitive and behavioral alterations.

Conclusion: Early antiretroviral treatment prevents central nervous system dysfunction
by decreasing brain viral load and interferon-a levels, which can have a profound impact
over the course of infection.  © 2009 Wolters Kluwer Health | Lippincott Williams & Wilkins

AIDS 2009, 23:1187-1195
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Cell Type

Chemokine
receptor

CD4
antigen

HIV
susceptibility

Productive
infection

Perivascular
macrophages

Yes

V(=S

V(=

Yes

Microglia

Yes

V(=S

V(=

Yes

Astrocytes

Yes

No

Yes

No

Oligodendrocytes

Yes

No

In vitro

No

Neurons

Yes

No

No

No

Brain
microvascular
endotelial cells

Yes
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In vitro
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In 10 of 11 subjects LPV/r given as single-agent therapy effectively controlled viral

replication in the CSF compartment.

The implications of potential CNS viral replication during ARV in the absence of
resistance, whether using single agent therapy or triple agent HAART, warrants

further study.

Table 3: Plasma viral load, CD4+ and week of LP

Subject

003

004

010

016

017

031

032 (Sample 9/06)
032 (Sample 1/07)
036

037

041

044

Week of LPV/r

48
48
48
48
48
32
36
48
32
32
32
24

Pre-treatment
plasma CD4+
cells/mm?

228
482
204
308
257
530
171
272
143
316
186

Plasma CD4+
cells/mm?3 at

LP
449
546
646
471
515
599
348
399
458
265
371
769

Plasma
copies/mL

(bDNA)
<75
<75
<75
<75
<75
<75
<75
<75
<75
<75
<75
<75

CSF
HIV RNA
copies/mL

<50
<50
<50
<50
<50
<50

<50
<50
<30
<50
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Discordance Between Cerebral Spinal Fluid
and Plasma HIV Replication in Patients
with Neurological Symptoms Who Are
Receiving Suppressive Antiretroviral Therapy

Ana Canestri,'” Francois-Xavier Lescure,® Stephane Jaureguiberry,' Antoine Moulignier,® Corinne Amiel,*
Anne Genevieve Marcelin,*®*” Gilles Peytavin,® Roland Tubiana,'” Gilles Pialoux,*® and Christine Katlama's’
'Service de Maladies Infectieuses et Tropicales and “Laboratoire de Virologie, Hopital Pitié-Salpétriére, *Service de Maladies Infectieuses

et Tropicales and “Laboratoire de Virologie, Hdpital Tenon, and “Service de Toxicologie, Hopital Bichat-Claude Bernard, Assistance Publique—
Hopitaux de Paris, “Université Pierre et Marie Curie Paris, and “Institut National de la Santé et de la Recherche Médicale, U943, Paris, France

Objective. We report data on 11 patients with neurological symptoms and human immunodeficiency virus
(HIV) cerebrospinal fluid (CSF) viremia contrasting with suppressed plasma HIV RNA during receipt of combined
antiretroviral therapy.

Design. We retrospectively identified instances of central nervous system (CNS) symptoms in patients who
had been receiving stable combination antiretroviral therapy. Discordance between plasma and CSF HIV RNA
levels was defined by any detectable CSF HIV RNA level >200 copies/mL while plasma levels were <50 copies/mL
or by a CSF HIV RNA level that was =1 log greater than the plasma HIV RNA level.

Results. Eleven patients had experienced acute or subacute neurological symptoms. All but one patient had
CSF pleocytosis and/or elevated protein levels. The median CSF HIV RNA level was 880 copies/mL (range, 558—
12,885 copies/mL). Patients had been receiving stable combination antiretroviral therapy for a median of 13 months
(range, 10-32 months). Eight of 11 patients had a plasma HIV RNA level <50 copies/mL, and 3 had plasma HIV
RNA blips with their CSF HIV RNA level >1 log higher than their plasma HIV RNA level. Resistance-associated
mutations were detected in 7 of 8 CSF HIV RNA genotypic strains. The median number of resistance-associated
mutations was 6 (range, 2-8) to nucleoside reverse-transcriptase inhibitors and 3 (range, 1-9) to protease inhibitors.
One patient had a virus harboring nonnucleoside reverse-transcriptase inhibitor mutations. The median central
nervous system penetration-effectiveness (CPE) rank was 2 (range, 1-3), and 5 patients had a CPE <1.5. After
antiretroviral therapy optimization based on genotypes and CPE, all patients clinically improved, with normalization
of CSE.

Conclusions. Despite successful suppression of plasma viremia with antiretroviral therapy, HIV may replicate
in CSE, with development of CSF HIV resistance resulting in acute or subacute neurological manifestations.

Clinical Infectious Diseases 2010; 50:773—778
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Plasma

HIV RNA ART concentration HIV RNA ART concentration

Treatment level, copies/mL trough, ng/mL level, copies/mL trough, ng/mL
TDF 12,885 12 147 52
Elie NA 19
ATVr <30 538
AZT 845 28 <50 <10
3TC 201 244
IDVr 154 565
T20 <50 1427
SHiE 1190 NA <50 597
ABC 75 86
ATV <30 980
IDVr 97 893
TDF 870 NA 78 NA
FTC NA NA
fAPVr 47 1495
SIlG 5035 <10 <50 <10
ABC 882 270
TDF 191 878
DRVr 207 8992
DRVr 580 <5 <50 3522
FTC 558 NA <50 NA
ABC NA NA
ATVr 18 194
3TC 1023 NA <50 NA
AZT NA NA
ABC NA NA
EFV

IC 586 NA <50 388
Ddl NA NA
TDF NA 28
NVP 4864
3TC 880 NA <50 NA
AZT NA NA
ATV NA NA
LPVr 6999 NA 483 NA

Ne urological symptoms

Persistent headache

Memory disorders, cerebellar
ataxia

Cerebellar dysarthria, cerebel-
lar ataxia

Tactile allodynia

Glasgow Coma Score of 3

Persistent headache

Memory disorders, cerebellar
ataxia, pyramidal syndrome

Lower limb disesthesia and
hypoesthesia

Memory disorders, left lower
limb disesthesia

Temporospatial disorientation,
cerebellar ataxia

Memory disorders, cerebellar
dysarthria

Treatment

TDF
FTC
ATVr

AZT
3rc
DVr
T20

e
ABC
ATV
1DVr

TDF
FTC
fAPVr

3TC
ABC
TDF
DRVr

DRVr

FTC
ABC
ATVr

3rc
AZT
ABC
EFV

31C
Ddl

TDF
NVP

31c
AZT
ATV

LPVr
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Receiving Suppressive Antiretroviral Therapy

Ana Canestri,"”” Francois-Xavier Lescure,? Stephane Jaureguiberry,' Antoine Moulignier® Corinne Amiel,’
Anne Genevieve Marcelin,?®’ Gilles Peytavin,® Roland Tubiana,'” Gilles Pialoux,*® and Christine Katlama'®’

'Service de Maladies Infectieuses et Tropicales and “Laboratoire de Virologie, Hépital Pitié-Salpétriére, *Service de Maladies Infectieuses
et Tropicales and *Laboratoire de Virologie, Hopital Tenon, and °Service de Toxicologie, Hopital Bichat-Claude Bernard, Assistance Publique—
Hopitaux de Paris, *Université Pierre et Marie Curie Paris, and “Institut National de la Santé et de la Recherche Médicale, U943, Paris, France

Despite successful suppression
of plasma viremia with HAART,

Nonstante | i
HIV may replicate in CSF, with onstante ~ la  Soppressione

virologica plasmatica in corso di

development of CSF HIV HAART, I'HIV pué replicare nel
resistance resulting in acute or CSF, con lo sviluppo di
subacute neurological resistenze. Questa situazione
manifestations. pud portare a manifestazioni

neurologiche acute o subacute.

Clinical Infectious Diseases 2010;50:773-778
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Compartmentalization and Clonal Amplification of HIV-1 Variants in
the Cerebrospinal Fluid during Primary Infection”

Gretja Schnell,' Richard W. Price,” Ronald Swanstrom,"** and Serena Spudich”

Department of Microbiology and Immunology' and UNC Center for AIDS Research,® University of North Carolina at Chapel Hill,
School of Medicine, Chapel Hill, North Carolina 27599-7295, and Department of Neurology, University of
California—San Francisco, San Francisco, California 9411 0?

Received 2 September 2009/Accepted 8 December 2009

To assess HIV-1 genetic compartmentalization early
during infection, we compared HIV-1 populations in
the peripheral blood and CSF in 11 primary infection
subjects, with analysis of longitudinal samples over
the first 18 months for a subset of subjects.
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Compartimentalized CNS viral evolution and

Journal of

o discordant resistance in HIV advanced patients

Elevated (50%) rate of
discordant resistance between
plasma and CSF

In 8 of 9 subjects with
discordant

resistance, mutations were noted
in plasma but not in CSF (less
selective drug pressure)

PRl §f /| '

(100) 82 /

S H
001 (50) (100) JRCSF

In 17 of 18 subjects, sequences from CSF

and plasma from the same subject clustered

more closely to one another than did either

CSF-CSF or plasma-plasma sequences. Strain, J Virol, 2005



* Main cell target: microglia, infection via CD4/CCR5

» Subpopulations of neurons and glial cells may be
infected via and undergo apoptosis

Low levels of also expressed by astrocytes and
endothelial cells (CD4-independent infection?)

and but not R5 virus induces neuronal and

astrocyte apoptosis in primary human fetal brain
cultures, however some R5 viruses (ADA) also induce
neuronal apoptosis

HIV dementia occurs at late stages of disease, however individuals
may progress to dementia with a pure R5 virus population

Gabuzda, JNV 2000
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Compartmentalized Human Immunodeficiency Virus
Type 1 Originates from Long-Lived Cells in Some
Subjects with HIV-1-Associated Dementia
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Presence of HIV-1R3 Virusesin Cerebrospinal Fluid Evenin
Patients Harboring R5X4/X4 Viruses in Plasma

Cathia Soulié, PhD,*{1 Roland Tubiana, MD, PhD,*f§ Anne Simon, MD), PhD)
Sidonie Lambert-Niclot, PharmD,*f7 lsabelle Malet, PhD,*} Ana Canestri, MD,*f§
Christel Brunet,} Robert Murphy, MD, PhD,*§ Christine Katlama, MD, PhD,*f§
Vincent Calvez, MD, PhD,*1} and Anne-Genevieve Marcelin, PharmD, PhD¥f
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Mode of Coreceptor Use by R5 HIV Type 1 Correlates
with Disease Stage: A Study of Paired Plasma
and Cerebrospinal Fluid Isolates

Ulf Karlsson! Liselotte Antonsson 2 Johanna Repits? Patrik Medstrand ? Christer Owman? Karin Kidd-Ljunggren!
Lars Hagberg,* Bo Svennerholm? Marianne Jansson>® Magnus Gisslén? and Bengt Ljungberg'

ﬂ)ur findings show that a discordance CSF aﬁ
plasma virus coreceptor use is not uncommon.
Furthermore, we provide support for an
emerging paradigm, where the acquisition of a
more flexible mode of CCR5 usage is a key
event in RS virus pathogenesis. This may, in
turn, negatively impact the efficacy of CCR5
antagonist treatment in late stage HIV-1

Qisease : /




TaBLE 1. CHARACTERISTICS OF THE 28 SUBJECTS INCLUDED IN THE STUDY"

CDC CD4" T cell count

Plasma-RNA  CSF-RNA  CSF-neopterin

AIDS-related

Coreceptor use

Coreceptor

Patient stage  (x10° cells/liter) (copies/ml)  (copies/ml)  (nmol/liter) disease” in plasma use in CSF
1 Al 820 2,900 5,100 NA R5 R5
2 Al 627 32,000 2,500 10 R5 R5
3 B1 532 23,000 75,000 17 R5 R5
4 Al 530 8,700 10,500 NA R5 R5
5 Al 510 1,900 28,000 NA R5 R5
6 A1 510 70,000 1,450 NA R5X4 R5 e
7 Al 505 56,000 11,000 NA R5 R5
8 Al 500 23,000 600 6 R5 R5
9 A2 490 52,000 119,000 31 R5 R5
10 A2 490 17,000 49,000 28 R5 R5
11 A2 400 1,452 750,000 NA R5 R5
12 A2 330 67,000 29,000 NA R5 R5
13 C2 230 257,000 254,000 74 ADC R5 R5
14 C2 213 12,900 125,000 270 ADC R5 R5
15 C3 168 58,000 114,000 31 KS R5 R5
16 A3 150 77,000 118,000 33 R5 R5
17 C3 138 89,000 21,000 121 ADC R5X4 R5 e
18 A3 134 165,000 225,000 39 R5X4 R5X4
19 C3 87 36,000 64,000 102 ADC, MAC R5 R5
20 C3 60 682,000 750,000 46 ADC R5X4 R5X4
21 C3 49 534,000 88,000 50 ADC R5 R5
22 C3 48 273,000 14,700 39 PCP R5X4 R5 e
23 C3 42 53,000 70,000 34 C. esophagitis R5 R5
24 B3 40 15,000 139,000 21 Cryptosporidium R5 R5
25 A3 38 54,000 1,400 10 X4 R5X4
26 C3 36 52,000 132,000 42 Lymphoma R5 R5
27 C3 35 607,000 102,000 30 ADC, PCP R5 R5
28 C3 27 41,000 7,900 52 PCP R5X4 R5X4
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iie:;i?;“ HIV-1 Chemokine Coreceptor Utilization in Paired
| - Cerebrospinal Fluid and Plasma Samples: A Survey
of Subjects with Viremia

JID 2005:191

Receivin . CSF:plasma CSFWBC
Subjects,  ART, %g CD4 T cell count, HIV RNA level, logy, coplesfimL alemin count,
Group no. of subjects cells/imm? Plasma CSF ratio (x107%)  cells/imm?
All subjects 46 19.5 2445 (129.3-326.0) 477 (4.26-5.17) 3.84 (3.33-4.32) 581(3.9-7.7) 5(3-8)
R5 CSF
RS plasma, RS CSF 36 16.7 267.0 (186.5-348.8) 471 (4.24-4.99) 3.90 (3.30-4.46) 56 (3.8-76) 6 (4-9)
R5+X4 plasma, R5 CSF 3 33.3 123.0 (85-228) 480(3.46-4.80) 4.24(3.66-429 7.6(42-7.9 5(0-73)
R5+X4 CSF
RS plasma, R5+X4 CSF 2 0.0 184.5 (102-267) 491 {4.01-5.81) 3.99(3.84-4.15) 50104555 9(6-12)
R5+X4 plasma, R5+X4 CSF 5 40.0 22.0 (5-142) 5.58(5.37-5.64) 340 (3.17-3.70) 6.2 (3.8-8.6) 1 (0-3)

NOTE. ART, antiretroviral therapy; CSF cerebrospinal fluid; WBC, white blood cell. Values for the “All subjects™ group and for the “RE plasma, RS CSF”
subgroup are medians (intraquartile ranges); values for the other 3 subgroups are medians (ranges). Nomal values are as follows: CSF WEC count, <6 cells/
mm?; CSF protein level, =61 nafdL; mean + SD CSF albumin ratio (albumin/seum or plasma albumin x10°%), 4.6 + 1.3 [38].

In the 2 compartiments discordance in both directions:
in 2 subjects R5 strain in plasma and R5+X4 in CSF.

This latter finding is striking given the overall frequency of the R5
phenotype in CSF and the concept that "autonomous” infection in the
CSF is more likely sustained in macrophages rather than lymphocytes.
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Pool (R5) Individual Clones

7120: Off ART 4 yrs
CD4 102; WBC 12
HIVRNA: P 10,200, C 14,000

Pool (R5+X4) Individual Clones

7120P/13-R5
Ros 7120P/11-R5

7120P/02-R5
RS

R
7120C/01-R5
7120P/08-R5 7120C/17-R5
7120P/12-R57120P/03-R5
7120P/09-R5

7120C/39-X.

7120C/05-R5

7120C/12-X4
7120C/02-X4
7120P/23-R5X4

7120C/40-X4 7140C/23-X4
7140C/55-X4




Compartmentalization Between Plasma and CSF is
Associated with Neurological Disease

P<0.01 P<0.01
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Plasma/CSF Compatmentalization (Min. % Difference)

*CSF viral population switch from a purely blood, or mixed blood and
CNS source, to primarily a local CNS source in HAD subjects



I farmaci antiretrovirali si differenziano in termini di
penetrazione e di efficacia nel SNC, in base alle
diverse caratteristiche chimico-fisiche e
farmacocinetiche e alla loro capacita di interferire con

la replicazione virale nei macrofagi.

‘Lo score viene calcolato in base alla potenziale
penetrazione-efficacia dei farmaci nel SNC.

Il CPE score di un trattamento sara ottenuto
sommando i punteggi attribuiti ai singoli farmaci
utilizzati.




NRTIs NNRTIs Fusion () Integrase

Inhibitors Antagonist Inhibitor
4 Zidovudine Nevirapine Indinavir/ritonavir

Darunavir/ritonavir

Delavirdine . :
Fosamprenavir/ritonavir

Abacavir

o Efavirenz S ' '
: Emtricitabine Indinavir Maravwoc Rakegravir
Lopinavir/ritonavir

Didanosine Atazanavir
2 Lamivudine  Etravirine Atazanavir/ritonavir
Stavudine Fosamprenavir
Nelfinavir
Tenofovir Ritonavir
1 L Saquinavir Enfuvirtide
Zalcitabine

Saquinavir/ritonavir
Tipranavir/ritonavir

Letendre et al, 17°CROI 2010



Alti livelli di CPE score sono risultati
associati ad una minore rilevazione di

HIV-RNA nel liguor e ad un piu

importante miglioramento neurocognitivo
in corso di terapia.
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I punteggi di penetrazione-efficacia sono stati
attribuiti ai farmaci mediante analisi preliminari.

Vi sono altri fattori che influenzano la risposta

alla terapia nel SNC (I'entita dell'infezione
produttiva nel SNC, la presenza di varianti virali
resistenti).

‘Questa classificazione rappresenta uno strumento
dinamico, soggetto a variazioni continue per le
nuove conoscenze e lo sviluppo di nuove molecole.




Appare comunque ragionevole che una
terapia che contenga farmaci ad elevata
penetrazione ed efficacia nel SNC sia
indicata per il trattamento di pazienti con
alterazioni neurocognitive HIV-mediate.




Interpretazione HIV RNA nel liquor

» Although CSF is an integral component of
the CNS, in the context of HIV-1 infection it

more accurately serves as an intermediate
compartment between the brain and the

periphery.
« CSF viral loads often predict the
neurological outcome of HIV-1 infection.

Harrington PR et al. J of Virology, 2005






Persistent HIV RNA shedding in semen despite
effective antiretroviral therapy

Prameet M. Sheth®, Colin Kovacs® di Kimdar S. Kemal‘
R. Brad Jones“, Janet M. Raboud”’, Richard Pllon
Charles la Porteg Mario Ostrowski¢, Mona Loutfy®"!
Harold Burger®, Barbara Weiser® Ruporl Kaul®J, the
Toronto Mucosal Immunology Croup

Effective antiretroviral therapy (ART) may reduce
HIV sexual transmission by lowering genital HIV
levels. A prospective study of men starting ART
(n=25) demonstrated rapid, substantial reductions
in semen HIV RNA. However, despite an undetect-
able blood viral load, isolated semen HIV shedding
was detected at more than one visit in 12 of 25
(48%) participants, with semen HIV RNA levels
exceeding 5000 copies/ml in four of 25 (16%).
Isolates were drug-sensitive, and this phenomenon
was not associated with semen drug levels or
regimen.

AIDS 2009, 23:2047-2059
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Semen/BP AUC
ratios Dummund et al 2007/2008/ Jones 09 Various authors

Kashuba 03-2009

Various authors

Master -
. GT/BP AUC ratios GT/BP ratios
paired samples
. Semen/
Genital Paired Samples
Tract
Exposures RAL 300%04T 350% £DV 330%
Equivalent DV 140%RAL150%ABC 150% IDF 1109 ipv 1320/1 [DV 145%
Blood and
DV 100%
Genital _— sc 979
Tract
Exposures
INVP 80%|
S50 [TDF 75%
INVP 61%
Lower APV 50% [DLV 50%)
Genital -
Tract -
Exposures RTV 26% LPV 30%| iNvp 279%
APV 20%| DLV 16% iz kT 18%
Lpv 6% NEVT%] [ABC 8%| [LPV 8% TPV
() (1)
SQV 3%| [RTV 3% | [RTV 4%| LPV 2-3% L0V Sk a4 5% LRV S RV 3?
RTV ND||[SQVND| [LPV ND||[EFV ND FV 0.4% SQVND| [EFV 1%
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Raltegravir Concentrations in the Cervico-Vaginal Compartment in HIV-1 infected
Women treated with Raltegravir: DIVA 01 study
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Log RAL Concentration (ng/ml)

Distribution of RAL concentrations in Blood Plasma and

Cervicovaginal fluids (n=14)

10000 Cervicoyaginal

j 2 I “ IdS Interindividual
1V: 176% Variability (IV)

Plasma —— TOR75%

1V :127°%0
1000 i s
IQR25%
235 ng/mL &
Legend
100 | 93 ng/mL
e o o o - IC95 ~ 15 ng/mL for WT HIV-1
10 with 50% Human serum?

¢ Accumulation of RAL in CVF with Concentration RAL CVF/BP=2.3
* Concentrations of RAL in CVF and Blood plasma > IC95
¢ Interindividual variability of RAL concentration is confirmed






Intraocular and plasma HIV-1 RNA loads and
HIV uveitis

Kessara Pathanapitoon®, Anjo Riemens®, Natedao Kongyai,

Wasna Sirirungsi, Pranee Leechanachai, Somsanguan Ausayakhun?,
Viera Kalinina Ayuso®, Paradee Kunavisarut®,

Jolanda D.F. de Groot-Mijnes™* and Aniki Rothova”

Objective: The objective of this study was to analyze human immunodeficiency virus
(HIV) dynamics across the blood-retinal barrier and to determine whether the high
levels of HIV in the eye are associated with any ocular disorders in HIV-infected
patients.

Design: This study included a prospective case series of 40 HIV-positive patients with
uveitis.

Intervention: Clinical and laboratory examinations included plasma and intraocular
HIV-1 RNA loads as well as the clinical manifestations of uveitis.

Results: Intraocular HIV-1 RNA was detected in 32% (13/40) of HIV-positive patients
with uveitis. Intraocular HIV-1 RNA loads were associated with high HIV-1 RNA
plasma loads (P < 0.001) and not being on HAART therapy (P=0.005). In addition,
detectable intraocular HIV-1 RNA levels were higher in patients with the absence of
retinal lesions (P =0.008). In three patients, the HIV load in the eye largely exceeded
that of plasma. These three patients had all bilateral anterior uveitis and/or vitritis
without retinal lesions and exhibited no evidence of other intraocular infectious agents
causing uveitis than HIV itself.

Conclusion: The eye can form a sanctuary where HIV might replicate and cause an
inflammatory reaction. © 2011 Wolters Kluwer Health | Lippincott Williams & Wilkins

AIDS 2011, 25:81-86



HIV uveltis

Intraocular and plasma HIV-1 RNA loads and

In three patients with uveitis, the HIV load in the

eye largely exceeded that of plasma.

The eye can form a sanctuary where HIV might
replicate and cause an inflammatory reaction.

HIV-1T RNA HIV-T RNA

Patient Age HAART plasma load ocular load

number (years) Sex >2 months (copies/ml) (copies/ml)  Location

1 40 Female No 169000 89800000 Anterior chamber

2 40 Male No 92 400 9370000 Anterior chamber, vitreous

3 50 Male YesP 540000 2460000 Anterior chamber, vitreous

4 35 Male No 512 2200 Anterior chamber, vitreous, retina
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Per una corretta impostazione ed un valido
monitoraggio della terapia antiretrovirale
diventa quindi sempre piu frequente |la
necessita di valutare quantitativamente e

qualitativamente il virus presente in diversi
organi ed apparati.




