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above the cut-off (p = .02). The data suggest that a subpopulation of HIV-infected adults may
exhibit subtle neuropsychological impairment before they develop clinical signs of cognitive deficit

or immunosuppression.
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Neuropsychological abnormalities in asymptomatic

seropositive asymptomatic and seronegative individuals. Overall, the differences observed
between median rates of impairment for asymptomatic (35%) and seronegative (12%) groups
provided the clearest indication of deficits in asymptomatics. In addition, five variables were
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L E Klusman ', J M Moulton, L K Hornbostel, J J Picano, M T Beattie

e3’ ScienHub




T T T T T T T

N
(=]
T

First ISTI

Truvada®
Tenofovir ala.?
approved: for %
Raltegravir PrEP? Descovy® —e- HIV
Bictegravir ” — | —@— HCV
3 Darunavir Genvoya® IE‘::“"“. Gk =) 30 -@- HSV
mdarlloslm Stavudine | Indinavic '"n""’-}%'w"d_” ﬁ;ndnldvu Afry v lr | e ! ® mwl ,g L ~@~ Influenza | | | | | |
1991 1994 1995 1996 1997 1999 2001 2003 2005 2006 2007 2008 2012 2013 2015 2016 2018 2019 '8 20 — ;{ZBG/ T T T T T T
>
1981-1985 > 1986-1990 1991-1995 1996-2000 > 2001-2005 2006-2010 2011-2015 2016-2020 e HCMV
& 15+ RSV
o = =
1995 1996 1997 19982000 2002 2003 2004 2011 2012 2014 2020 < -8~ HPV Discovery:of | | Discovery of
| | | | | | G HIV (1983) || HCV (1989)
Nelnav | Kaletra® Trizivir® | Truvada® g.llplvlrl;e. Elvitegravir Foslemsavlr‘ o 1 0
Delavirdine omplel 9..‘;1"'“5"“: Conatres 5 Discovery of HBV (1963) >
Efavirenz Cabotegravir® Re) Idoxuridine (1963) B
Identification T First fusion First CCRS =] T 1
otHlVﬁ:: approved: ainhibitof' :nmgonls_t s 5r i v " -
causs Nevaripine Em pprovad: ity Z nfluenza drugs

agent of AIDS Maraviroc

i [ Discovery of HPV (1965) |
] @ ;"E =
0 $ < — = : e i ——

. (N=8)
I I
1959 1965 1970 1975 1980 1985 1990

I
2005 2010 2016

I I
1995 2000

Medicalising normality? Using a simulated dataset to
assess the performance of different diagnostic
criteria of HIV-associated cognitive impairment

nature reviews neurology 2024 Feb;20(2):127-128.

Jonathan Underwood ', Davide De Francesco 2, Robert Leech 3, Caroline A Sabin 2, Cognltlve crltetla mn HIV: greater consensus 1s

Alan Winston '; Pharmacokinetic and Clinical Observations in PeoPle Over fiftY (POPPY) study needed

| > PLoS One. 2018 Apr 11;13(4)|

Lucette A Cysique 7 2 3 4 5 Bruce JBrew & 7, Jane Bruning &, Desiree Byrd ¢ 10,
Jane Costello 1, Kirstie Daken 12, Ronald J Ellis '3, Pariya L Fazeli *, Karl Goodkin 12,

Moving on From HAND: Why We Need New Criteria for Hetta Gouse '®, Robert K Heaton '3, Scott Letendre '3, Jules Levin 17, Htein Linn Aung &,
Cognitive Impairment in Persons Living With Human Monica Rivera Mindt 2 19, David Moore 13, Amy B Mullens 2, Sérgio Monteiro de Almeida 29,
I unodeficiency Virus and a Proposed Way Forward Jose A Mufioz-Moreno 21, Chrispher Power 22, Reuben N Robbins 22, John Rule 24,

o i .0 msf R Eh“m Y Reena Rajasuriar 2%, Micah J Savin 28, Jeff Taylor 27, Mattia Trunfio '® 28  David E Vance 14,
am Nightingale,' Anna J. Dreyer,' aylor’® Magnus Gisslén,** Alan Winston," an !

Pui Li Wong 2°, Steven P Woods 29, Edwina J Wright 39 31 32 33 gean B Rourke 34 3%

> Clin Infect Dis. 2021 Sep 15;73(6):1113-1118.

e3’ ScienHub




Guidelines for the Use of Antiretroviral Agents in
Adults and Adolescents With HIV
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Adherence Concerns

Suboptimal adherence to ART is the most common cause of treatment failure. Although most older
people with HIV are able to achieve viral suppression with a single-tablet regimen, some people who
have a long history of ART may have acquired drug resistance, thus requiring more complex
multiple-pill regimens. Complex dosing requirements, high pill burden, polypharmacy, inability to
access medications because of cost or availability, limited health literacy (includin

misunderstanding of instructions), depression, substance use, frailty, and H impairment

Cerebrospinal Fluid Viral Escape

Presentation with new-onset central nervous system (CNS) signs and symptoms has been reported as
a rare form of “compartmentalized™ virologic failure. People experiencing this present with new,

Neurological Symptoms in People With HIV on Antiretroviral Therapy

Evidence is currently not available to support empiric intensification or switch of ARV regimens in
people on systemically suppressive ART with mild neurological and/or symptoms who do
not have documented CSF escape. Such individuals should be referred for neurological evaluation to

Neurocognitive Impairment in the Older Person With HIV

Cognitive impairment in people with HIV can manifest as difficulty with memory, attention, speed of
information processing, and executive and motor functions. Studies that use neuropsychological
testing to define categories of impaired cognition—termed HIV-associated neurocognitive

disorder (HAND)—find that up to 30% of people with HIV on virally suppressive ART meet these
research-based criteria'*, although these categories have not been validated for use in clinical
practice. Research studies also demonstrate a steeper decline in performance on neuropsychological
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Polypharmacy in Older People With HIV

In people aging with HIV, the effects of polypharmacy, including the use of drugs that affect
function, can contribute to serious adverse outcomes, such as serious falls and
fractures, delirium, hospitalization (including intensive care unit admissions), and death.’*’




Algorithm for Diagnosis and Management of Cognitive and
Central Nervous System Neurological Symptoms
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5.5.2. DIAGNOSTICO NEUROPSICOLOGICO

El diagnostico neuropsicolégico de los TNAV comprende la evaluacion tanto del
funcionamiento cognitivo como del grado de afectacion funcional que puedan
presentar los pacientes diagnosticados de deterioro cognitivo, a nivel profesional, en
el hogar y/o a nivel social.

Evaluacién del funcionamiento neurocognitivo
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Review

Chronic HIV Transcription, Translation, and Persistent Inflammation

Jonathan M. Kilroy ', Andrew A. Leal 1'*® and Andrew J. Henderson -2*®
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Figure 1. General overview of the generation of defective HIV proviruses and how they may
contribute to chronic inflammation.
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HIV and cardiovascular disease: the role of inflammation
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HIV and Comorbidities — the importance of Gut Inflammation and
the Kynurenine Pathway
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Inflammation in HIV and Its Impact on
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Deciphering HIV-associated inflammation:
microbiome’s influence and experimental insights
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Neuroimmunology of CNS HIV
Infection: A Narrative Review
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neurocognitive impairment and encephalitis pathology: A
systematic review of studies investigating post-mortem brain
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BACKGROUND
The micrablome-gut-brain axis Interplay is a major player in regulating the
neuracagnilive functioning.

The BCND2-Neuro study’ Investigated the effacts of the HIV latency reversing agent
romidepsin (RMD) on the central nervaus system (CNS) in early-treated HIV-infected
individuals (Figure 1), showing no significant alterations in cognitive and functional
sutcomes. Although, participants with lower cognitive functioning (standardized
neurapsychological last scora covering & cognitive domains, NPZ-6) shawed a trand
toward progressive improvement over time (Figure 2).
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Figure 1. Figure 2 Langitudinel changes
- Sudydesin. of NPZ-6 scors.

Additionally, the BGNOZ-Microbiome study? identified host and gut microbial pro-
inflammatory signatures as polential predictors of immune-mediated HIV-1 control
during 32-weeks of monitored antiretroviral pause.

OBJECTIVES
L To tha qut micrabiota and functions in with
lowar and higher cognitive functioning in the BCNO2-Neuro study.

To identify potential gut micrabial signatures for predicling cognitive functioning

evolution.
11l. To validate microbial pradictive si in twa BCNOZ sub-cohe
METHODS
Panticipants with lower (5-0.5, n=3) and higher (>-0.5, n=15) NPZ-6 score at the study
entry and with qut (shotgun data analyzed

using Metaphlanz and Humann2) were included in the study. Assessments were
performed before (pre-RMD) and after RDM administration (post-RMD) and at the
ond of the study (EaS) (Figure 1),

Assoclations between microbial taxa, cognitive functioning and functional outcomes
(CNS-related symptoms, emotional status, dally functioning, and quality of life} were
characterized in HIV-1 viremic controllers and non-controllers (C-NC, n=11) and
RMD. and RMD. {I-NI, n=16) sub-cohorls from the
paternal BCNOZ study®.

Differentially abundant taxa were estimated by Random forest and discriminant LEfSe
analysis. Spearman's corelations and BH-adjusted pvalues were calculated by
Rircorr and microbiome profiling assessed using Riphyloseq.

Spain, EDepartment of Infectious Diseases, Hospital Univers

Interactions between gut microbiota signatures and CNS status in a HIV cure strategy
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HIV-infected early-treated patients presenting worse
cognitive functioning and enriched in neurological-inked
bacteria showed recovery in the BCNO2-Neuro study

RESULTS

I and
functioning
Participants with lower NPZ-6 score at pre-RMD were enriched n baclerial spacies
previously describad in autism spectrum disorder (ASD) and other neurological
disorders* (Figure 3a). Also, this group was functionally enriched in 1,2-propanediol
dagradation (pathway of propionic acid synthesis) at pre-RMD (Figure 3b). Previous
evidence suggests that propionic acid is produced by gut bacteria related to ASD, such
as Desulfovibrio spp and Clostridium spp®.
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II. Microbiome-based index for NPZ-6 score evolution

To investigate the evolution of NPZ46 score-associated bacteria over time, an index
was obtained by calculating the log ratio of geometric means of taxon abundances
enriched in the Lower NPZ-6 group (p-val <0.05) over taxa deplated in Lower NPZ-6
group (p-val < 0.05), compared to the Higher NPZ-6 group, as following®:
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The index was negatively correlated with NPZ-6 score al pre-RMD (Figura 4a) and
positively correlated with delta NPZ-6 scare (EoS — pre-RMD) (Figure 4b).

Ax-0szpe008 Ra048,pe00s

Figure 4 Comelstions between microbisme-based Index and NPZ-5 scare.
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RESULTS
Also, in the participants with lower NPZ-6 score, the microbiome-based index showed
a significant longitudinal decrease from pre-RMD to EoS (p=0.039) (Figure 5).

Rm A e i
Figure 5. index in Lower and Higher NPZ-6 groups.

lil. Microbiome-based index evaluation in BCNO2 sub-cohorts

BCND2 sub-cohorts showed no differences in the microbial index values (Figure 6a).
In the BCNDZ bacteria to disorders negatively
correlated with NPZ-6 scare, quality of life and daily functioning and positively with
CNS related symploms, depression, stress and anxioty. An opposite trend was
abserved in bacteria enriched in parlicipants with higher NPZ-6 score and typically
describad as anti- R M. (Fbun Bb).

L L

i él —— J'/d“{/;/o’ .c'/f'/f//w/

Figure 6. 8) Microbioms-based index comparison in the BCND2 sub-cohorts af pre-RMD. )

‘Conrafations between differentially abundant bacters, cog and functional outcomes

sigificance in the BCNDZ sub-cohorts 5t pre-RMD. Significance after FDR adjustment /s indicated

by asterosks (*p < 0.05: *p < 0.07; 7 < 0.001).

CONCLUSIONS

#In participants presenting worsa cognitive functioning at study entry and
progressive NPZ-6 score recovery, tha abundance of bacterial spacies related to
neurological alterations is significantly reduced over time.

+ Bacterial specles related to neurological allerations showed global negative
corelation with cognitive functioning and qualty of life and positive correlation
with emotional status.

+ The microbial index might represent a potential predictor of cognitive functioning
evolution. Bibliography
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x= Desulfovibrio desulfuricans, Streptococcus thermophilus, Sutterella wadsworthensis,
Parabacteroides johnsonii, Paraprevotella unclassified,
Clostridium sp L2 50, Lachnospiraceae bacterium_2_1_58FAA at pre-RMD

XXy Xy x,,) Bacteroides  salyersiae,

y= Ruminococcus obeum, Methanosphaera stadtmanae at pre-RMD




2025

March 9-12, 2025

San Francisco, California

PLASMA NEOPTERIN AS A POTENTIAL BIOMARKER FOR
NEUROCOGNITIVE IMPAIRMENT IN AGING PEOPLE WITH

HIV
Reference Number: 1405.1415.0.2562.2025

Presenting Author:
Jose A. Mufioz-Moreno, jmunoz®@lluita.org

Coauthors:
Anna Prats, aprats@lluita.org

Tuixent Escriba, tescriba@irsicaixa.es

Sonia Villanueva-Hernandez, svillanueva@irsicaixa.es
Sandra Gonzdlez, sgonzalez@scienhub.org
Meritxell Cucurell, mcucurell@scienhub.org
Ainhoa Yoldi, ayoldi@scienhub.org

Montserrat Alegret, malegret@fundacioace.org
Merce Boada, mboada@fundacioace.org
Eugénia Negredo, enegredo@lluita.org
Bonaventura Clotet, bclotet@irsicaixa.es
Christian Brander, cbrander@irsicaixa.es
Roger Paredes, rparedes@lluita.org

Marta Ruiz-Riol, mruiz@irsicaixa.es

Jose A. Mufioz-Moreno, jmunoz@lluita.org

e3’ ScienHub

p=0.016 p<0.001
p=0.001 p<0.001 £=0.036
124 p=0.948 p=0.206 12+ p=0.011
== — 11 K =
104 | p=0085 | p= 104 P08 =0.090
E 9 p=0. p—0.03v2 _é 9- p=0.!
D 8- - S 8-
< 7 < 7
c c
T 64 = 64
L 54 . N N 2 s5-
§' 4 | _L 8 4
Zz 34 + [+ Z 3~
2+ 2
1+ 14
0- T L 0- T T T
MMSE FACEmemory  NEU Screen MMSE FACEmemory  NEU Screen
== PWH with suspected NCI =3 Participants with suspected NCI
1 PWH without suspected NCI 3 Participants without suspected NCI
1 HIV-negative controls
Conclusions:

The higher levels of plasma neopterin observed in aging PWH compared to HIV-
negative individuals suggest persistent immune activation despite effective ART.
Elevated neopterin levels were significant!
measured by the NEU Screen. These results reinforce the NEU Screen as a useful
NCI screening test in HIV infection, and, additionally, underscore the potential
utility of neopterin as a plasma biomarker for cognitive decline in aging PWH.

associated with suspected NCI as
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Low CD4 cell nadir Hepatitis C virus History of, or risk
coinfection for cardiovascular
disease
Inflammatory Immune Polyomavirus JC | Insulin resistance/
Reconstitution (JC virus) type 2 diabetes
Syndrome
Poor cART adherence Cytomegalovirus | Dyslipidemia

Opportunistic
infections; certain
cancers, past syphillis

ART-associated toxicities
(central nervous system
toxicity, dyslipidemia,
insulin resistance)

Heawvy, long-term use of drugs MNeurodegenerative disease

and/or alcohol

Injection drug use (IDU) Polypharmacy/drug toxicity

Sedentary lifestyle

High BMI/unhealthy diet

Smoking

*Many of these factors foster neuroinflammation and can cause or worsen neurocognitive impairment.
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Neuroinflammation in HIV-associated depression:
evidence and future perspectives
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Brain function abnormalities and neuroinflammation
in people living with HIV-associated anxiety
disorders
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