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Underwood et al, CROI 2018, Abstract 125









More Conservative Classification Approach That
Correlates Better with Structural Imaging

Underwood et al, CROI 2018, Abstract 125
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Depression Is Associated with NCI

Mellgren et al, CROI 2018, Abstract 422



EACS Guidelines 2017

Cognitive Complaints Without Confounding Conditions:
» Severe psychiatric disease

Obvious Confounding Conditions « Drug abuse

| « Alcohol abuse

» Sequelae from prior CNS Ols
or other diseases

Abnormal  Current CNS Ol or other

neurologic disease

Initial

Normal Assessment

Initial Assessment: v v
* May include the Depression Absent

"three questions” LDepressmn or Optimally Treated

Treat depression [ Neurocognitive J
Testing Exclude causes
Abnormal l other than HIV
European AIDS Clinical Society *Neurological HIV-
Guidelines, Version 8.2, Jan 2017 Examination Associated
http://www.eacsociety.org/quidelines/ea *Brain MRI
cs-guidelines/eacs-guidelines.html «CSF Examination NCI




Serotonin Transporter Expression Increases
with Duration of SIV Infection

Shah et al, CROI 2018, Abstract 426
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NMM Method is Also
Associated with Older Predicted Brain Age

Underwood et al, CROI 2018, Abstract 125



HIV may Accelerate Aging to a
Greater Extent in the Brain

Levine et al, J Neurovirol 2015, Epub ahead of print



Amyloid Uptake is Greater in
HIV+ Adults in Their 50s
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Sacktor et al, CROI 2018, Abstract 438



ART Drugs May Alter Amyloid Processing
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HIV-Associated Global and Thalamic
Hypometabolism on FDG-PET

Hammoud et al, CROI 2018, Abstract 440



Neurocognitive Decline Associated
with Evidence of Insulin Resistance
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Khuder et al, CROI 2018, Submitted



Intranasal Insulin May be Beneficial

Ott et al, Diabetes, Obesity and Metabolism 2012, 14: 214-221



HIV and Methamphetamine
May Shorten Telomeres

p <0.01

Mehta et al, CROI 2018, Abstract 760



NRTIs May Inhibit Telomerase,
Which is a Reverse Transcriptase
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Leeansyah et al, J Infect Dis

2013; 207:1157
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Hukezalie et al, PLoS ONE 7(11): e47505. doi:10.171




Inconsistent Clinical Evidence of
ART Effects on Telomere Length
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Montejano et al, J Acquir Immune Defic Syndr

2017;76:102-109
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Stella-Ascariz et al, CROI 2018, Abstract 758



p16/NK4a js 3 Marker of Cellular Senescence and Does
Not Normalize in CD8+ T-Cells with Suppressive ART

HC = HIV Negative Control )
HS = HIV Suppressed on ART
C = HIV Controller off ART
NC = HIV Non-Controller off ART

\IP = Immunologic Progressor off ART )

Ribeiro et al, PLoS One. 2016;11(11):e0166759




Age and NRTI Metabolite/
Endogenous Nucleotide Ratios

» Cellular senescence may alter
intracellular metabolism of NRTIs

* The ratio of NRTI metabolites to
their endogenous nucleotides
may be a marker of toxicity

* Hypothesis: Older age will be
associated with higher

TFVdp:dATP and FTCtp:dCTP
ratios

Dumond et al, CROI 2018, Abstract 464
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Sex-Based Differences in Correlates of NCI
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Gill

Gill et al, CROI 2018, Abstract 126



Gill et al, CROI 2018, Abstract 126



HO-1 Promoter Repeats in Brain Tissue
Are Associated with HIV Encephalitis

Gill et al, CROI 2018, Abstract 126



HO-1 Promoter Repeats in Blood-Derived DNA
Are Associated with Symptomatic HAND

Gill et al, CROI 2018, Abstract 126



Exosome Discovery in CSF

Guha et al, CROI 2018, Abstract 453



4 A

Pathogenesis - HIV

= /




Study methods

 Cross sectional CSF and blood from participants with HIV on ART in A5321
at 19 ACTG sites; participants without HIV in New Haven, CT, USA.

* HIV persistence measures:

HIV RNA from cell free samples: single copy assay sensitivity in CSF
supernatant (3-5 ml) and blood plasma (5 ml).’

HIV DNA and RNA from cells (cell-associated): gPCR assays in
PBMC and in cell pellets derived from ~13 mls of CSF. Measures were
normalized for amplifiable CCR5 copies.?

* Inflammation biomarkers: (IL-6, IP-10, neopterin, MCP-1, sCD14, sCD163,
TNF-a) by ELISA in cell-free CSF and plasma.

Spudich et al, CROI 2018, Abstract 119
1 CilloAR, et al., J Clin Microbiol 2014; 2Hong F, et al., J Clin Microbiol 2016.



HIV detection in CSF in participants on
suppressive ART

100+
90
80-
70
60-
50-

% Detectable

40+
30-
20
10+

HIV Persistence Measures in CSF

4%
n=3

T

0 |

= 1

n = 69 samples

9%
n=6

Cell free IHIV RNA CA-HIV RNA
Boxes indicate % positive; bars represent 95% confidence intervals

CA-HIV = cell-associated HIV

48%
n=33

CA-HIV DNA

Spudich et al, CROI 2018, Abstract 119

Among those with detected
CSF cell-associated HIV
DNA, median level:

2.1 copies/103 cells
(range 0.1 - 7.0)




HIV DNA detection in CSF cells did not significantly
associate with the level of PBMC HIV DNA or
persistent viremia

CSF CA-HIV DNA | CSF CA-HIV DNA

Not Detected Detected
Blood HIV Measures (n=36) (n=33)
375 723
- 6
Blood CA-HIV DNA (cps/10° CD4+ T cells) (215-909) (147-1209) 0.33
6 42 37
Blood CA-HIV RNA (cps/10° CD4+ T cells) (13-145) (11-156) 0.85
Plasma HIV RNA by iSCA (cps/ml) (<o<2:£1l . (<O%fl3 . 0.46

*Exact Wilcoxon test

 Detection of CSF CA-RNA also did not associate with blood HIV measures.

Spudich et al, CROI 2018, Abstract 119



HIV DNA detection in CSF cells did not significantly
associate with pre-ART measures or duration of ART

CSF CA-HIV DNA CSF CA-HIV DNA
- Not Detected Detected
Characteristic (median (IQR)) (n=36) (n=33)
0.27

Pre-ART blood CD4+ T cell count (cells/mm3)

(193-385) (129-335)
: 0.4 0.2
Pre-ART CD4:CDS8 ratio (0.2-0.5) (0.1-0.5) 0.09
Pre-ART plasma HIV RNA level (log,, cps/ml) 4.6 4.7 0.15
P 610 P (<0.4-1.9) (<0.4-3.3) '
: 4.6 4.7
Duration of ART (years) (4.2-4.9) (4.5-5.2) 0.95

*Exact Wilcoxon test

Spudich et al, CROI 2018, Abstract 119



HIV RNA detection in cell-free CSF did significantly
associate with plasma viremia

CSF HIV by iSCA

Not Detected CSF HIV by iSCA

Blood HIV Measures (n=66) Detected (n=3)

Blood CA-HIV DNA (copies/10° 530 1136 0.62
CD4+ T cells) (188-1129) (188-129) '
Blood CA-HIV RNA (copies/10° 37 297 0.39
CD4+ T cells) (13-143) (5-503) '
Plasma HIV RNA by iSCA <.4 5.9 0.007
(copies/mil) (<0.4-2.2) (2.9-23.1) '

*Exact Wilcoxon test

Spudich et al, CROI 2018, Abstract 119



Poorer Neurocognitive Performance Associated
with CSF HIV DNA Despite Long-Term ART

Robertson et al, CROI 2018, Abstract 403LP



CSF Viral Escape May Result From the
Combination of Drug Resistance and Poor
Drug Distribution

Duration of HIV Infection

Mukerji, et al. CROI 2018, Abstract 123



Drug Resistance,
CSF Viral Escape, and Adjusted CPE

4 N /7 N
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Canestri et al, Clinical Infectious Diseases Fabbiani et al, Antiviral Ther
2010, 50: 773-778 2015, 20: 441-7




Correlates of Symptomatic and
Asymptomatic CSF Viral Escape Differ

Asymptomatic

Symptomatic

Male gender

CSF number of cells>5/mmc

CSF proteins >50 mg/d|

Pinnetti, et al. CROI 2018, Abstract 447



Spinal Cord May be an Independent
Compartment from the Brain and CSF

Mankowski, et al. CROI 2018, Abstract 124



SIV DNA and RNA were Higher
in Spinal Cord Than in Brain

During ART After ART Discontinuation

Mankowski, et al. CROI 2018, Abstract 124
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DTG and CNS Adverse Events
N=565 \ / N=1,950 \ / N=6,34%

DTG Only InSTIs Only :?(-;?hor
ers

Psychiatric event

Depression

de Boer et al, AIDS

Hoffmann et al, HIV Medicine ,
2016, 30:2831-2834 - Fettlplace et al, JAIDS
\ / \ 2017, 18, 56--63 / 2017:74:423-431




DTG Discontinuation Not
Concentration-Dependent

Hoffmann, et al. CROI 2018, Abstract 424



Dolutegravir, Age, Sleep, & Mood

Courtesy Andrea Calcagno and Marta Boffito

— 5000
TEI — >60 (95% ClI)
. S, 4000 — <50 (95% CI)
E% 3000
3 % 2000
28
c 1000
3
0
0 4 8 12 16 20 24
Time (hours)
cmax AlJ(:0-24
Pittsburgh Sleep Quality Index
Duration of sleep (n=36) 0.330 (0.05) 0.353 (0.03)
Sleep disturbance (n=38) -0.100 (0.55) -0.121 (0.47)
Sleep latency (n=37) -0.247 (0.14) -0.053 (0.75)
Day dysfunction (n=37) -0.181 (0.28) -0.206 (0.22)
Sleep efficiency (n=35) 0.120 (0.49) 0.032 (0.86)
Sleep quality (n=38) -0.212 (0.20) 0.207 (0.21)
Medication (n=37) 0.016 (0.92) 0.021 (0.90)
|PSQI total (n=32) 0.074 (0.69) -0.042 (0.82)

Elliot et al, 18th International Workshop on
Clinical Pharmacology of Antiviral Therapy, 2017
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Borghetti et al, Italian Conference
on AIDS and Antiviral Research, 2017



ART Regimens Differ in Imaging
Findings After 24 Weeks

Perez Valero, et al. CROI 2018, Abstract 425



ALTAIR: Neurocognitive and Neuroimaging

<«——— Better

Responses Differed Between 3 Regimens

Change in identification speed, log,, ms

Change in detection speed, log,, ms

EFV

ATV/r  ABC-ZDV

+ TDF-FTC

P=.03
|

L~H

EFV  ATV/r ABC-ZDV
+ TDF-FTC
30 HIV+ ART-naive adults randomized to 1 of 3
regimens for 48 weeks

ABC-ZDV-TDE-FTC: greater improvement in
reaction time and executive function

EFV-TDE-FTC: greater NAA/Cr increase

48 week:
N~

-
L

.

-

Better

Change in NAA/Cr ratio in frontal white matter over

e

Winston, et al. Clinical Infectious Diseases 2010; 50: 920-929
Winston et al, HIV Medicine 2012, 13: 245-251



ART Intensification May Benefit HAND

Graph adapted from poster

Force, et al. CROI 2018, Abstract 415



Cross-Sectional or Cumulative CPE
Not Associated with HAND

Darling, et al. CROI 2018, Abstract 416



Animal Models Also Support Higher
ART Concentrations in Brain Tissue
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Curley et al, AAC Srinivas et al, IAS 2017,
K 2017, 61(1): e01841-16 / Abstract WEABO0O105




Increasing Polypharmacy in Aging HIV+ Adults

Smit, Lancet Inf Dis 2015, 15(7):810-8



Women with HIV are More Likely to Use
Other Medications Associated with NC-AEs

-

~

/

-

\_

~

/

e

NC-AE Drug Use and ART
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Radtke, et al. CROI 2018, Abstract 401



Benefits of Low Dose
Hydrocortisone in
Women with HIV

Rubin, et al. CROI 2018, Abstract 420



Anticholinergic Probe for Cholinergic
Responsive Impairment
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