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ALGORITHM 1. Screening, assessment and diagnosis of HIV-Associated Neurocognitive Disorders (HAND).

Yes/
No

(patient's self-report)

BNCS*

(5-10 min, paper)

Cognitive Complaint

START

NEUROCOGNITIVE
SCREENING

| 6 months |

Treatment / Intervention
for Specific Comorbidity

YES

N

Predictive Risk Factors:

Clinical Suspicion

- AIDS: past or current
b < - CD4+ count: <200 cells
- Nadir CD4+: <350 cells
- ART interruptions

- Coinfection with HCV
- Age: >50 years old

- Low education

(physician / clinician)

CONFOUNDING
COMORBIDITIES:

1. Psychiatric/psychological
disturbances
2. Psychotropic treatment
3. Drug/alcohol abuse
4. Coinfection with HCV
5. CNS-related disease

Scale for Daily
Functioning
(IADL)

)T ) )

\ J

See Algorithm 2

Neuropsychological
Battery
(7 domains)

NEUROPSYCHOLOGICAL
EXAMINATION™

(Treatment and Monitoring)

| 6 months |

See definitions of abbreviations in the manuscript.
*: See Supplementary Material: Screening Tests and Instructions.
**: In centers with limited access to neuropsychological resources the
recommendation is to follow alternatively on Algorithm 2 in presence of:
1) Cognitive Complaint + 2) Clinical Suspicion + 3) Positive Sreening.




ALGORITHM 2. Treatment and monitoring of HIV-Associated Neurocognitive Disorders (HAND).

Neuropsychological tests+

NCD associated

symptoms = NMR+ * CSF+
(see text)

with HIV infection

(See algorithm 1 to rule out other
diseases)

Neuropsychological tests +
NO symptoms , NMR/CSF-

I
\ v

v

'

Pat with ART- Plasma VL
<40 ¢/mL

Pat Wlthout ART Plasma VL
1 >40 ¢/mL
Initiate ART and l
evaluation at 3-6  Optimize ART and evaluation
months at 3-6 months

Patient without ART Patient with ART

! !

Initiate ART and Not clear recommendation.
evaluation at 3-6 If possible: Consider to
months improve CPE* score

\ 4

CSF VL

- Switch to ART with > CPE*
- If possible: Resistance test

> 40c/mL

- Consider adjuvant treatment
(cognitive stimulus)

IMPROVEMENT

: Evaluation at 3-6 months ~ §

NO
IMPROVEMENT

Mantain same
treatment

-Consider neurotoxicity due to ART
and modify regimen accordingly

- Consider associated factors

- Consider adjuvant treatment

NOT POSSIBLE

Improve ART
CPE*

Change to ART with > CPE

\ 4

CSF VL

<40 c/mL

\ 4

— Ultrasensitive VL

)

POSSIBLE

VL>2.5c¢/mL

| VL< 2.5 ¢/mL I

'

S

1
| See definitions of abbreviations in the manuscript.

| * CPE score: Antiretroviral CNS Penetratrion-Effectiveness score (Letendre 2010)
L




CASE STUDY 1
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Demographical Data

v' Gender: Man
v’ Age: 52 years old
v’ Marital status: Single

v' Employment: Administrative (office tasks)

v’ Infection route: HTS
v’ HIV diagnosis: 3 years, 5 months

v’ Cognitive complaints: memory loss (difficultness for
names recall) and verbal fluency (words hard to find).

wwwflsida.org 6t International Symposium on Neuropsychiatry and HIV
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Clinical Data

v" On CART: 3TC+ABC+ATV (CPE Score: 7)
v' Current ART regimen: 1 month

v’ First ART regimen: 3 years, 5 months

v CD4+ cell count: 524 cells/pL

v Nadir CD4+ count: 161 cells/pL (3 years, 5 months)

v’ Plasma VL: 50 copies/mL

v’ Highest plasma VL: 30 000 cop/mL (3 years, 5 months)

www.flsida.org
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Neuropsychological Assessment

v’ Education: 14 years

v Premorbid intelligence: normal-superior

v' Emotional status: mild depression and anxiety
symptoms

v' Confounding comorbidities*: NO

*: coinfection with hepatitis C virus (HCV), current
drug abuse, current psychiatric disorder, current
psychopharmacological treatment, past/current
CNS opportunistic infection, and past/ current CNS-

m related disease.
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Neuropsychological Outcomes

e Mild impairment in attention/working memory.

e Normal scores in the rest of domains (information
processing speed, verbal memory, learning, motor
function, verbal fluency and executive functioning).

CONCLUSION: The deficits found do not configure a
pattern of clinical relevance.
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QUESTIONS

J What is the clinical relevance of HIV-
related cognitive complaints?
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Cognitive Complaints

- Frequency of HIV-related cognitive complaints in Spain:

=268
Figure 1. Figure 2.
NEUROCOGNITIVE COGNITIVE
IMPAIRMENT COMPLAINTS
Tl ¥ Complaints
52% A0 Non-Impaired 51% 4% :n Cpolm;jainbs

m Munoz-Moreno et al, Helsinki, INS, 2009

wwwflsida.org 6t International Symposium on Neuropsychiatry and HIV

9-10 May 2013 - Barcelona



Cognitive Complaints

* Comparison of HAND between complaining and non-
complaining patients

Complaining patients Mon-complaining patients
84% 64%
B Normal examination B MND
N ANI m HIV-D
Simioni at al, AIDS, 2010
%, ¢ Simioni et al, AIDS, 2010
FLS
wwwflsida.org 6t International Symposium on Neuropsychiatry and HIV

9-10 May 2013 - Barcelona



Cognitive Complaints

- 3 Clinical Profiles:

@ 1) Cognitive Complaints + HAND
@ 2 Cognitive Complaints + No HAND
@ 3) No Cognitive Complaints + HAND!!

wwwflsida.org 6t International Symposium on Neuropsychiatry and HIV
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According to Emotional Status

www.flsida.org

50 o Accurate-Impaired Over-Reporters
3 ne
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E i % eug kf
5 20 b'_
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E 10 1 o @ @ o @
@ . @S e @
> Minimizers Mo |
. Y ¢ e e Accurate-Normal
I 0 | ] 1 ] 1

0 10 20 30 40 50 60 70 80
CVLT List A Total Trials 1-5 T-Score
Subjective memory complaints, objective memory
performance and depression scores. Beck Depression:

&' Minimal symptoms (BDI score 0-9)
" Mild symptoms (BDI score 10-16)
&) Moderate to severe symptoms (BDI score 17+)

@ 2 "accurate"”
subtypes

@ Qver-reporters

@ Minimizers

Courtesy of Sean Rourke, Paris, Dec 2012
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QUESTIONS

J How can emotional disturbances be
controlled?
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Emotional Screening

/ 1) Hospital Anxiety and Depression Scale (HADS): \

— Zigmond AS, Snaith RP. The Hospital Anxiety and Depression Scale. Acta
Psychiatr Scand 1983; 67: 361-370.

2) Beck Depression Inventory (BDI):

— Beck AT, Rush AJ, Shaw BF, and Emery G: Cognitive Therapy of
Depression. Guilford Press, New York, 1979.

3) State-Trait Anxiety Inventory (STAI):

— Spielberger CD, Gorsuch RL, and Lushene RE: Manual for the State-Trait
Anxiety Inventory. Consulting Psychologists Press, Palo Alto, CA, 1970./
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Depression and Anxiety Symptoms

Hospital Anxiety and Depression Scale (HADS)

1. Me siento tenso o “nervioso™
O Todos los dias
O Muchas veces
A veoes
Q) Nunca

1. Todavia disfruto con lo que antes me gostaba 14 items:

©Q Como siempre
O Nolo bastante
© S6lo un poco
O Nada

3. Tengo una sensacion de miedo, como si alge horrible me fuera a suceder - 1 t t I I
O Definitivamente, y os muy fucric O a Sca e
©Q Si, pero no es muy fuerte
Q Un poco, pero no me preocupa

2 - 2 scales

4, Puedo reirme ¥ ver el lade divertido de las cosas
Al igual que siempre 1o hice
Q No tanto ahora
Casi nunca

QO Nunca 5 min-

5. Tengo mi mente llena de preocupaciones
La mayoria de las veces
© Con bastante frecuencia
O A veces, aunque no muy & menudo
Q Sélo cn ocasiones

Zigmond, 1983
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Depression Symptoms

Beck Depression Inventory (BDI)

™o me siento triste

Me siento wriste

Siempre me siento triste, no pucdo cvitarlo

Me siento tan triste o infeliz que no puedo soportarlo

.
Mo me siento especialmente desanimado ante ¢l firturo 21 'tems:

Me siento desanimado ante el fumro
Mo hay nada que me haga ilusién
Veo el futuro sin esperanza y creo que las cosas no pucden mejorar

W me sicnto fracasado _ 1 I I
Me siento mas fracasado que [a mayoria de la gente tOta Sca e

Cuando recuerdo mi pasado no veo mis que fracasos

Creo que say un fracaso total como persona - 2 Su b-sca Ies

Disfruto de 1as cosas igual que sicmpee
o disfruto de las cosas como anies
Mada me produce verdadera satisfaccion
Estoy insatisfecho o aburrido de todo

el o | | e

e | ol

e ole

e | ol

5 min.

Mo me siento especialmente culpable

Me sicnto culpable con frecuencia

Me sicnto culpable [a mayor parte del tiempo
Me sicnio culpable todo el tiempo

Oooo (Oooc |Ooco (Ooocoo (Ooco

ele| oo

Beck, 1979
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Anxiety Symptoms

State-Trait Anxiety Inventory (STAI)

Casi A A Casi
minca — veces menudo siempre

IV SR ENTOEN EBIE oo st msinmisnsin s st e st i
Me siento nervioso/a e inquietsrs .......o.ooeveeeeivesemeercvae 3

Me siento satisfecho/a conmigo MISMO/a. oo 20 items:

Me gustaria poder ser tan feliz como otros parecen
BN i bkt s i i e i S e i

Me Siento un FRCHSO ... s
M siento descansadoa .. e - 1 Sca I e
Soy una persena tranguila, serena y sosegada ...

Veo que las dificultades se amontonan y no puedo

SUPETALLAS ¢ovvvscuncmsssiassnmmsssssssnssmsmasisn sosssensanssssiassmsnss ssasn 5 min.

Me preocupo demasiado por cosas sin importancia
Soy feliz ...
Tengo pensamientos gue me perturban ...

Me falta confianza en mi MISMO/A ... iveccameesiissmmenisiins

Spielberger, 1970
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QUESTIONS

1 Could the impairment be detected by a
neurocognitive screening tool?
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Yes/
No

Cognitive Complaint

(patient's self-report)

BNCS*
(5-10 min, paper)

NEUROCOGNITIVE
SCREENING

| 6 months |

Treatment / Intervention
for Specific Comorbidity

Neuropsychological
Battery
(7 domains)

YES

Clinical Suspicion

(physician / clinician)

Predictive Risk Factors:

D 2

- Low education

- AIDS: past or current

- CD4+ count: <200 cells
- Nadir CD4+: <350 cells
- ART interruptions

- Coinfection with HCV
- Age: >50 years old

N

CONFOUNDING
COMORBIDITIES:

1. Psychiatric/psychological
disturbances
2. Psychotropic treatment
3. Drug/alcohol abuse
4. Coinfection with HCV
5. CNS-related disease

NEUROPSYCHOLOGICAL
EXAMINATION™

| 6 months |

HAND
v
Scale for Daily

Functioning
(IADL)

See Algorithm 2
(Treatment and Monitoring)

See definitions of abbreviations in the manuscript.
*: See Supplementary Material: Screening Tests and Instructions.

**: In centers with limited access to neuropsychological resources the
recommendation is to follow alternatively on Algorithm 2.
1) Cognitive Complaint + 2) Clinical Suspicion + 3) Positive Sreening required.




Screening Tools

Screening Method Reference Duration Pros Cons
IHDS Sackt t al Quantitati Designed for HAD
. acktor et al, i . - Quantitative score - Designed for
(Intematl.onal Ay AIDS, 2005 >-10 min - Extensively used - Limited sensitivity
Dementia Scale)
PRMQ
(Prospective and Woods et al, _ - Self-reported use - Only 1 area covered
] 5-10 min . . . .
Retrospective Memory Neuropsychology, 2008 - Brief duration - Insufficient evidence
Questionnaire)
SRLIGEEL - 4 areas covered - Copyright issues
CogState J Int Neuropsychol Soc, 10-15 min . py. g . .
2006 - Low practice effect - Applicability (computerized)
MoCA N ddi tal 4 d Limited ificit
VY asreddine et al, i . - 4 areas covere - Limited specificity
(Montreal Cognitive J Am Geriatr Soc, 2005 >-10 min - Easy instructions - Better for HAD?
Assessment)
Carey et al, . o o - Copyright issues
HNRCS . Clin Neuropsychol, 5-10 min i CH)IngIh ;errr\]sel’;l;/l:trye/:peafluty - Instrumental requirement
A 2004 y (pegboard)
BNCS Ellis et al Extensivel d Limited itivity for Spanish
. VY setal, . - Extensively use - Limited sens or Spanis
(Brief NeuroCognitive ! i 5-10 min MEEIRE m! et SELL
J Neurovirol, 2005 - Experience on tests speakers
Screen)
Mufioz-Moreno et al, . - High sensitivity/specificity | - No experience on English
B B ISNV, New York, 2012 >-10 min - Experience on tests speakers
I e T ]
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Screening Method

Screening Tools

Reference

Duration

Pros

Cons

N

ISNV, New York, 2012

- Experience on tests

IHDS
. Sacktor et al, . - Quantitative score - Designed for HAD
(Intematl.onal Ay AIDS, 2005 >-10 min - Extensively used - Limited sensitivity
Dementia Scale)
PRMQ
(Prospective and Woods et al, _ - Self-reported use - Only 1 area covered
] 5-10 min . . .. .
Retrospective Memory Neuropsychology, 2008 - Brief duration - Insufficient evidence
Questionnaire)
SRLIGEEL - 4 areas covered - Copyright issues
CogState J Int Neuropsychol Soc, 10-15 min . py. g . .
2006 - Low practice effect - Applicability (computerized)
MoCA N ddi tal 4 d Limited ificit
VY asreddine et al, i . - 4 areas covere - Limited specificity
(Montreal Cognitive J Am Geriatr Soc, 2005 >-10 min - Easy instructions - Better for HAD?
Assessment)
.? Carey et al, . o o - Copyright issues
HNRCS . Clin Neuropsychol, 5-10 min i CH)IngIh séerrr\]sel’;l;/l:trye/:peafluty - Instrumental requirement
creening 5004 y (pegboard)
BNCS Ellis et al Extensivel d Limited itivity for Spanish
. VY setal, . - Extensively use - Limited sens or Spanis
(Brief NeuroCognitive ! i 5-10 min MEEIRE m! et SELL
J Neurovirol, 2005 - Experience on tests speakers
Screen)
NEU Screen Mufioz-Moreno et al, 5-10 min - High sensitivity/specificity | - No experience on English

speakers

/

www.flsida.org
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HRNC Screen (2004)

5) HIV Neurobehavioral Research Center
Screening (HNRC)

* Advantages:

— Only 2 measures to assess
(learning and motor function)

— Highly adequate sensitivity and
specificity (78% and 85%)

* Disadvantages:
— Scarce information provided
— Pegboard needed (applicability)

6t" International Symposium on Neuropsychiatry and HIV
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Brief NeuroCognitive Screen (BNCS) (2005)

6) Brief NeuroCognitive Screen (BNCS)

* Advantages:

— Widely used and extensive . |
information provided in studies 0 o 2° T g
(Ellis et al, 2005; Robertson et al, [EE_— |
2007; Smurzynski et al, 2011)

— Experience on tests
(included in comprehensive batteries)

JHEEEEE A
L] 3 L [ O Al X [=
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* Disadvantages:

— Low sensitivity: 65% (72% specificity)
— Scarce information provided

Se0® 2
.. .

L ]
oo, FL Elis etal. J Neurovirol, 2005
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NEU Screen (2012)

/) NEU Screening

* Advantages:

— Highly adequate sensitivity and
specificity (74% and 81%)

— Experience on tests (included in
comprehensive batteries)

— Recently proposed (Jan 2012)

* Disadvantages:
— Scarce information provided
— Not published yet
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v Several screening methods for HIV-related neurocognitive impairment (NCI) have been proposed,
although each of them present variable characteristics. Their differences mainly involve instrumental
requirements, statistical properties and characteristics of the studies developed.

v We decided to compare 3 of these methods, all of they with similar properties, although validated
in different study populations.

v Concretely, we compared 2 methods validated in the USA with the NEU screening, a new tool
offered in Europe for a rapid and feasible detection of NCI in people with HIV.

Methodology

Information about 3 screenings tools for NCI in HIV infection was contrasted. Specifically, the
methods were the following:

1) A combination of 2 measures offered by the HIV Neurobehavioral Research Center (HNRC), by
Carey and cols, J Clin Exp Neuropsychol, 2004 (Figure 1).

Although the original report offered 2 pair combinations of scores as optimal, we decided to use only
one according to the option showing highest sensitivity, considering this as a primary condition for an
adequate screening method. Concretely, the combination used involved a total recall measure of the
Hopkins Verbal Learning Test - revised (HVLT-R) and a motor measure for the non-dominant hand of
the Grooved Pegboard Test (GPT). In our analyses, though, the specific total recall measure
consisted of the equivalent score in the California Verbal Leaming Test - 2nd version (CVLT-l), since
that is the comparable test used regularly by our team for assessing verbal memory and learning.

2) The Brief NeuroCognitive Screen (BNCS), by Ellis and cols, J Neurovirol, 2005 (Figure 2).

This method includes the parts A and B of the Trail Making Test (TMT-A and TMT-B) and the Digit
Symbol task (DS) of the Weschler Adult Intelligence Scale, 3rd edition (WAIS-III).

3) The NEU screening (also presented in this conference, Abstract P154) (Figure 3).

This tool includes the parts A and B of the Trail Making Test (TMT-A and TMT-B) and the Controlled
Oral Word Test (COWAT).

Comparisons were mainly structured according to (1) the design characteristics of the studies in
which the 3 methods were offered; (2) assessment characteristics and other conditions concerning
their use; and (3) relevant data on statistical properties. Considering both study and assessment
characteristics the information used was based on the data offered in the original reports. With
regard to statistical properties comparisons were also compared according to the information offered
in the original reports, but additionally we compared their statistical performance in an European
sample of 106 HIV-infected patients, which was the same sample used in the study presenting the
NEU screening. Consequently, the sensitivity, specificity, predictive value and percentage of correct
classification were calculated.

Figure 1. Tests included in HNRC screening.  Figure 2. Tests included in NCS. Figure 3. Tests included in NEU screening.

The design characteristics of the studies in which the 3 methods were offered, were mostly similar. Study samples were basically comprised by middle
-aged (HNRC: 41 [median years]; BNCS: 44; NEU: 44) Caucasian (63%; 60%; 93%) men (84%; 86%; 87%), with similar levels of education (13; 14; 12).
The main difference in this regard was characterized by the regions in which the studies were developed: HNRC and BNCS in North America and NEU in
West Europe (Table 1). Considering the assessment and use characteristics of these tools, most of properties were similar as well, except for the
instrumental requirements. Although NEU allows to assess 3 neurocognitive areas through 3 different scores, HNRC covers 2 areas with 2 scores, and
BNCS 2 areas with 3 scores. The approximate duration time for application is essentially the same (about 10 minutes), and a key difference is the
instrumental use, since BNCS and NEU are based only on a paper use, and HNRC needs a pegboard for using one of the 2 scores (Table 7). With
regard to the statistical properties, in the original studies sensitivity and specificity were the following: HNRC: 78%-85%; BNCS: 65%-72%; NEU:
74%-81%. However, when the American-population-based methods were replicated in our European sample of patients, the specificity increased in both

of them, although the sensitivity decreased: BNCS: 66%-85%; HNRC: 47%-91% (Table 2).

Table 1. Study and assessment characteristics of the 3 methods.

Main study characteristics

Region Race

HNRC Screening - North America  Caucasian (63%)

BNCS 2 North America  Caucasian (60%)

NEU Screening (4 West Europe Caucasian (93%)

Assessment characteristics

duration

Instrumental based imate
s I Pz Ao

Table 2. Statistical properties according to the original and the European samples.

Conclusions

Correct
classification
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3 Screening Methods: HNRC vs BNCS vs NEU

Main study characteristics Assessment characteristics
Multicenter Region Race N #Areas  #Scores '“’::':,‘:f,:’;‘" Paper-based  Approximate
HNRC Screening - North America Caucasian (63%) 190 2 2 Yes - 10'
BNCS Yes North America Caucasian (60%) 301 2 3 - Yes 10
NEU Screening Yes West Europe Caucasian (93%) 106 3 3 = Yes 0

Cormact
classification
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Screening Methods

» HRNC Screen (Carey et al, 2004):
Negative (0 / 2 scores)

> BNCS (Ellis et al, 2005):
Negative (0 / 3 scores)

» NEU Screen (Munoz-Moreno et al, 2012):
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Demographical Data

v' Gender: Man
v’ Age: 31 years old
v’ Marital status: Single

v' Employment: Graphic designer

v’ Infection route: HMS
v’ HIV diagnosis: 14 years, 9 months

v’ Cognitive complaints: difficultness for keeping
information in mind (since 6 years ago, aprox).
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Clinical Data

v' On CART: FTC/TDF+EFV (CPE Score: 7)
v' Current ART regimen: 5 months

v' First ART regimen: 4 years, 11 months

v' CD4+ cell count: 896 cells/pL

v Nadir CD4+ count: 123 cells/uL (5 years, 1 months)

v’ Plasma VL: 25 copies/mL

v’ Highest plasma VL: 45 000 cop/mL (9 years, 4 months)

www.flsida.org
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Neuropsychological Assessment

v Education: 17 years

v' Premorbid intelligence: normal

v’ Emotional status: normal

v' Confounding comorbidities*: NO

*: coinfection with hepatitis C virus (HCV), current
drug abuse, current psychiatric disorder, current
psychopharmacological treatment, past/current
CNS opportunistic infection, and past/ current CNS-
related disease.
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Neuropsychological Outcomes

e Slowness in information processing speed.

e Mild impairment in executive functioning (cognitive
flexibility).

e |nterference on daily living.

CONCLUSION: The deficits found configure a fronto-

subcortical pattern of affectation that is compatible
with mild neurocognitive impairment associated with

HIV (MND).
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QUESTIONS

L What is the clinical relevance of time
with VIH?
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Time with HIV

/ A screening algorithm for HIV-associated neurocognitive
disorders

LA Cysique,' JM Murray,”? M Dunbar,” V Jeyakumar? and BJ Brew”

Results

The final algorithm utilized age, current CD4 cell count, past central nervous system HIV-related
diseases and current treatment duration and required approximately 3 min to complete, with a good
overall prediction accuracy of 78% (against the gold standard; NP-impairment status derived from
standard NP testing) and a good specificity of 70%.

Conclusion

This noncognitive-based algorithm should prove useful to identify HIV-infected patients with
advanced disease at high risk of HAND who require more formal assessment. We propose staged
guidelines, using the algorithm, for improved HAND therapeutic management. Future larger,

NP impairment: 0.351 x age — 0.005 »= (D4 — 0.681
% log,, HIVENA — 0.225
» HIV duration + 3.356
» CNS disease — 0.098
* CART duration — 9.8748 = 0.

Cysique et al, HIV Medicine, 2010
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Predicting HIV-Related Neurocognitive Dysfunction: o R
the Relevance of Clinical Factors
Jonp A Mufar-Morens, VS
Josa A MuRoz-Morena®, Nilla Péraz-Alvaraz’. Sooft Latandre?, Marlana Chamer®, Carmina R. ’ '-'“: '"""fr::“;’:;"“'““
Furnaz', Anna Frate’, Marka ). Femes’, Euginia Negredo®, Maite Ganolara®, Bonaveniura Clotst’
" Ljtn Sanfrm [ SIDA Foundabon - Garmans Thiss | Puje Linkensty Hospils), Samaloea, Cafaionks, Spake

THY Nounbahaviors Ressanch Canler = Uinkerslly of Cofformis, Son Diego, T4, USA
¥ Twrrasss Hoapils' = Consarn Sanfard oo Tarrsssa, Barsion, Cafalonks, Spaky

Barcaiong, Csa on g, Soain
wmalt mancakisada ong

Background | Results

Hiv- e paberts. Consislen? Sala Fudy PATRDATE WEND FIGETE MmN
e o 40-20% of pecgda ving with seroragetia (M%) Meden durdon of

hapscogeise Syalurcion 5 a freguent comploston
chrecrita el HVSrsooalnd reurccoegnifive dacrdess a

migEb-agnd (Mean &2 YeaOEL IBcd vig s Wi
wrrart! AN T cegprren wink 10 e, cwrmen? D08 a0

Y12y e M e wrduleclebie shisea vicel Ead | Tabdae 1)
Efectivi sbalogian ' skgaifice iy pravert or vt $a dbngslen i uiksome (4] and eddilional Tably 4. Jwrmagian i SN BT PULTSOOQNES Dharscierinicn of e meoes Malws Pailemis:
roik. tacion, such um sge |5, redr COX ool coun! [H, o osnfecion wils HiY [ 7], o' asscarhating e . l
i e BN LRIl T .,,' sign | Pravulence o meuacogiires rpairmat! owas 28N, d e
g P = o g seechelve model with orwes! Siwdcaion error aebcaled oot
Wy g 0 iy B e clinical vorlabins. in the Seveiopman of asurpcognees systunation, rerrar—— o r i SOk conant {123 calpl] anel brre e HNY CeE 7 e i B et
g pred oy mosees hased on classtopton ang Segriseon SLNRCal prapaes e Praral 5 T agrifcan vitabies Sredcig fessscogniE v impsoment (Figare 1)
: Sl E Bl
Ralsrascas Trmm were =P Gl et e [l o B Figam 1. Preciciive mode’ i cefve pedaTs [oomes canfcaSon TS8%])
1 Aedarne A Rewsl O ool @l Updaied rreesct roscsbogn T V. e o] e roug s o, Seedory T i Nl AT § pvin ]
0T, BN Trmm v in el Y ragrms el 1
T i B Fakie 3,60 8l CHAHTES Bah o HV apockaled Newrisapday bypeeved H RERE %) ] = Bar
Prpvainr] = P Ere of Combesgios WA The CIUCTER By, [Tep 7 A Hrons Tarrmd (7l poae jraiipls e ) A1
Cypewh mesd Swipsiien 517 Fubuesy X008 Wil argeis dbmbas] 152 r—er rpT——— TR i T
T Ay M AL Crer Ml ol Cepemsen HByrohes Vay buoran = P egress. of Seos ool e = == — rt ] =15
gy =T It Pl WTE 00 MO Wy iy 0 Ay - | gt T bl pieds. Frslgrey’ gy’ [ LN ] z
eriiri aa Eigaal padst v b lisgsl LT v BT
o Ledercrs 5L (D B2 i ol Rswrcicgic comalicadions. & iy disass and e mmermend oo HiY les? 2008; SPesiwierinirin virsl e () :: 3 = o
A7 4522 it o HIW 1 Fi il [T .
2 Decer 2T r 0L & ol Prwalence of cagnitve deceriers df e s s funcsion of sge in 60 vinue inlection, Pant AT ey i geliin'm [ 4 FLl .
e i vl b L i, Es a
£ Bbstoo-Adorena L, Fumer OF, of sl Kecl COH call cowrt pasdic nessccognicies impasrmae? in ifysrisced [E—— ey = = 7]
pmars ADS Oeg e Aesooranes T30 34 1304 -7 P
7 labas B, Carmica SA fEnkn Ol Meurspapetaiogics spess of coirkesies Wit WY are napaiss © ks popei i "
i, A Sl e S, 7 SO
Traatmart-Erparences Palisnes: iy T Frhytey e [rorei (st g B8 2] Eiggen F At vemef e S st A ¥

m Haga ding beakd patei, pavelmos of
S ATCENARG ITainTa wag 51%. pnd s e A
Shudy "'erficiparts: rodals showsd opial dessloetion. The firal
Akl of 177 patlacts receking T #0 und of T Jamaas Trim | Pugl Uskasstly :‘::‘:;,:‘k‘I::,_.:'\:gll_r1"::mi'u‘;.?"i
] Hirapdal (Bacosona, Spain]. Al cerlcip wiry @! lound 1H pesns oid, asd were accluded Sooan Frpecrrert were e on curat! GHT g
with @ pidr & cumies! acporiurale infedtion isvobeng Ba NS, porting d- .

g Lo, o with @ ooy .
or cutter paychiiine dacne:.

-

Objpciiven: ]
- To ey vassbies sbongy meocaied win HYV-sas seowoogn b rmzarmat! n HE e
ety
= sslireanl Suwl-pois ragar fomedcs wasabi osEsosdaion wi Sh-naaied , coiTecion with HUW, snd B PR i -
ooy tbve et wiuTu jorn oo saacCubed
- To cblmin Sffanrt padidia nodis Roanid ohonbrebng e acpasan o Sh-aEied with iz, slhough = oo anekyes ey 5 =
m_,.-\.cwnﬁmﬂ.-m o el st vl wondcance
Siatistizad Arafyses
Classd cubon and nagomacn bess weee used o dedenmine Be agricarca of e folowng
wirsiblan 17 tha oreed of Slereieled esrocogebve dysluncin cmm J
Age, gerche, nlecion moul, bre with B0V, AIDS degomo, CO8 ol oowrt, nedr LS ol & Prosdict vk mocks s o 1 SRARDieTes ] oF HIV-ralaesd reasongnl v SvBRIraton mey b Diztainesd Wit 17 ey
sgwnt, phyeTa wirnd oo, gnes! plvema wrnd food, ooinfechion wih MOV ime gings AAT
Smugey ruialon, Sme ot cusenl AR megrmen, CF'E rask of e curmerd ARG negeen, andd # In st e-rogefnnced patents, by conred i raive geliene. @ M0 JCTUNYD SSEMITON My b acteved, alhosgh furthor clinica
IR TSR ON I B [ v ahis s are e
Coma anayses Wern DidTodmned Sooondie 3 nafas (e300 o eamieETmeseretned (ne T & I ine ol of peediciing MNEralaled rewrmcogniive dysfuncion, soecks’ afierion shouid be given o chakcal daciors such o4 iime on ARY
patenis. TR auswnce of newmongniie dpslacion was batad on e selerminaton of risgirTe, arrrunciog cul pasaresien, B high et of Pl el ioed seplcaton

Py TSR] WA WTREATT 08 BES0RANT Iy O COSTES w RG0S hOL DS WIS b ery

Muinoz-Moreno et al, CROI San Francisco,
2010, Abstract 416

www.flsida.org

6t International Symposium on Neuropsychiatry and HIV
9-10 May 2013 - Barcelona



Time with HIV

Figure 1. Predictive model for naive patients (correct classification: 75.8%).
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*: 75.8% of correct classification

Munoz-Moreno et al, CROI San Francisco,
2010, Abstract 416
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QUESTIONS

J What is the clinical relevance of nadir
CD4 cell count?
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Nadir CD4 Cell Count

Neurocognitive Impairment in HIV-Infected Patients

Nadir CD4 Cell Count Predicts

Jose A. Mufoz-Moreno,!2 Carmina R. Fumaz, 2 Maria J. Ferrer,'2 Anna Prats, 2

Eugenia Negredo,'2 Maite Garolera,® Nuria Pérez-Alvarez,'# José Molto,!2
Guadalupe Gémez,* and Bonaventura Clotet'2°

www.flsida.org

Muinoz-Moreno et al,
AIDS Res Hum
Retroviruses, 2008

TaBLE 2. INEUROCOGNITIVE IMPAIRMENT BY NADIR CD4 CeLL CounT CUTOFF
% of impaired
No. of patients patients (n) p value
Nadir CD4 cutoff 200 cells/ml
Nadir =200 26 0.12
Nadir =200 38
Nadir CD4 cutoff 250 cells/ml
Nadir =250 33 66.7 (22) 0.31
Nadir =250 30 53.3 (16)
Nadir CD4 cutoff 300 cells/ml
Nadir =300 36 63.9 (23) 0.59
Nadir =300 23 56.5 (13)
Nadir CD4 cutoff 350 cells/ml
Nadir =350 35 57.1 (20) 0.76
Nadir =350 16 62.5 (10)

Chi Square for linear trend:
p=0.046
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Nadir CD4 Cell Count

CD4 nadir is a predictor of HIV neurocognitive
impairment in the era of combination
antiretroviral therapy Ellis et al,

AIDS, 2011

Ronald ). Ellis?, Jayraan Badiee?, Florin Vaida®, Scott Letendre?,
Robert K. Heaton?, David Clifford®, Ann C. Collier€,
Benjamin Gelman?, Justin McArthur®, Susan Morgellof,

). Allen McCutchan?, Igor Grant®, for the CHARTER Group
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QUESTIONS

[ Could the impairment be detected by a
neurocognitive screening tool?
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Screening Methods

> BNCS (Ellis et al, 2005):
Positive (1 / 3 scores)

» NEU Screen (Munoz-Moreno et al, 2012):
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CASE STUDY 3
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Demographical Data

v' Gender: Man
v’ Age: 26 years old
v’ Marital status: Single

v Employment: Student

v’ Infection route: HMS
v' HIV diagnosis: 4 months

v’ Cognitive complaints: No perception of cognitive
changes.
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Clinical Data

v’ Naive patient

v' CD4+ cell count: 370 cells/pL

v’ Nadir CD4+ count: 370 cells/pL (current)

v’ Plasma VL: 67 000 copies/mL

v’ Highest plasma VL: 320 000 cop/mL (3 months)
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Neuropsychological Assessment

v’ Education: 15 years

v' Premorbid intelligence: normal

v’ Emotional status: normal

v' Confounding comorbidities*: NO

*: coinfection with hepatitis C virus (HCV), current
drug abuse, current psychiatric disorder, current
psychopharmacological treatment, past/current
CNS opportunistic infection, and past/ current CNS-
related disease.
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Neuropsychological Outcomes

e Deficits in attention/working memory.
e Mild impairment in verbal fluency.

e Mild impairment in executive functioning (cognitive
flexibility).

* No interference of daily living functioning.

CONCLUSION: The deficits found configure a fronto-
subcortical pattern of affectation that is compatible
with an asymptomatic neurocognitive impairment

m associated with HIV (ANI).
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QUESTIONS

[ Should we intervene if there is no
interference of daily functioning?
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HIV-Associated Neurocognitive Disorders (HAND)

a

Asymptomatic
Neurocognitive
Impairment (ANI)

Mild Neurocognitive
Disorder (MND)

HIV-Associated
Dementia (HAD)

Acquired \
No Previous | No Confounding| Impairment: | Impaired Daily

Cause Comorbidities <15SD, 22 Functioning
Domains
v v v No
v v Mild Yes
v v Marked Yes
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Antinori et al, Neurology, 2007
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Asymptomatic Neurocognitive Disorder (ANI)
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Asymptomatic Neurocognitive Disorder (ANI)

mes NP-NML
e AN

Surviving (Asymptomatic)
n
|

p<.0001
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Relative risk: 3.02
Cl: 2.08, 4.42

Time (months)
m Grant et al, CROI, Seattle, 2012
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Asymptomatic Neurocognitive Disorder (ANI)

No Decline Decline P-value
(n=23T) (n=110)

Background Factors

Age 42.6 (8.7) 45.7 (7.4) .002
Education 13.2 (2.3) 12.6 (2.2) .007
% Male 86.9% 70.9% .0003
% Lifetime Substance Dx 65.8% 80.9% .004
% with Comorbidity 24.9% 41.8% .001
Disease Factors

% AIDS 54.4% 67.3% 02
Nadir CD4 204 [56-378] 163 [65-277] .03
% HCV+ 18.1% 32.7% .003

m Grant et al, CROI, Seattle, 2012
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EACS Guidelines - November 2012

Neurocognitive impairment: diagnosis and management

Algorithm for diagnosis and management of HIV-associated Neurocognitive Impairment (NCI)

Screening for NCI: |
Jquesﬂuns il | = Mormal

All patients without highly

confounding conditions =

Abnormal

¥
‘ IADL guestionnaire ‘—r Normal —|—
v

Abnormal

v

MP Examination "™ |+ Mormal —

v

Abnormal

v

Neﬂml&gical examination
Erain MRI
CSF examination ™

!

Additional causes of NCI other than HIV excluded

v

HAND diagnosis
(HAD,MND) **
I

Repeat 3 questions
after 2 ys

Clear symptoms and/or
signs of NCI and no highly —
confounding conditions
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MIND Exchange Project:

International Educational Program

INVITED ARTICLE HIV/AIDS

Kenneth H. Mayes, Section Editee

Assessment, Diagnosis, and Treatment of
HIV-Associated Neurocognitive Disorder:
A Consensus Report of the Mind Exchange
Program

The Mind Exchange Working Group

The Mind Exchange Working

m Group, CID, 2013
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' Selected questions (1)

Which patients should be screened for HAND, and when? How often should patients
be screened?

How can | identify patients at greatest risk of HAND? How, and to what extent, do
factors such as the following affect the risk of HAND? : Aging, CD4 nadir; naive CD4
cells

Which tools should be used to screen for HAND?
How should | approach screening and differential diagnosis of HAND co-morbidities?

How can HAND be differentiated from neurodegenerative diseases in older patients?

How should NP testing be approached, in the diagnosis of HAND?

In addition to NP testing, which other assessments should be used in the diagnosis
of HAND (e.g. psychiatric assessment, lumbar puncture/CSF analysis, imaging,
exclusion of other pathologies)? In which order, and at what stage, and in which
patients should these assessments be performed?

5
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ALGORITHM 1. Screening, assessment and diagnosis of HIV-Associated Neurocognitive Disorders (HAND).

Yes/
No

(patient's self-report)

BNCS*
(5-10 min, paper)

Cognitive Complaint

START

NEUROCOGNITIVE
SCREENING

| 6 months |

Treatment / Intervention
for Specific Comorbidity

Neuropsychological

Battery
(7 domains)

YES

N

Predictive Risk Factors:

Clinical Suspicion

- AIDS: past or current

- CD4+ count: <200 cells
- Nadir CD4+: <350 cells
- ART interruptions

- Coinfection with HCV
- Age: >50 years old

- Low education

RN
(physician / clinician)

CONFOUNDING
COMORBIDITIES:

1. Psychiatric/psychological
disturbances
2. Psychotropic treatment
3. Drug/alcohol abuse
4. Coinfection with HCV
5. CNS-related disease

Scale for Daily
Functioning
(IADL)

NEUROPSYCHOLOGICAL
EXAMINATION™

| 6 months |

(e ) e )

\ J

See Algorithm 2
(Treatment and Monitoring)

See definitions of abbreviations in the manuscript.
*: See Supplementary Material: Screening Tests and Instructions.
**: In centers with limited access to neuropsychological resources the
recommendation is to follow alternatively on Algorithm 2 in presence of:
1) Cognitive Complaint + 2) Clinical Suspicion + 3) Positive Sreening.




QUESTIONS

J What is the clinical relevance of being
a treatment-naive patient?
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Treatment-Naive Patients

NPZ4 global score, 2.17 (+1.85) ([ -2.03 (£1.61) -2.47 (+£2.31) 0.377
mean (£SD)

NPZ8 global score, -1.79 (£1.25) -1.73 (£1.24) -1.96 (£1.29) 0.499
mean (£SD) Y,

ART history at Naive 584 (50%)
parent entry Experienced 576 (50%)

www fisida.org 6" International Symposium on Neuropsychiatry and HIV
9-10 May 2013 - Barcelona

350 (50%) 234 (51%)
352 (50%) 224 (49%)

Tozzi et al, JAIDS, 2007; Robertson et al, AIDS, 2007




Treatment-Naive Patients

- Prevalence of NCl in our cohort:

T~ Naive: 45%
T~ Naive + CD4 <500 cells/uL: 58%

¥~ Experienced + VL <50 cop/mL + No Comorbidities: 41%
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QUESTIONS

d Could the impairment be detected by
a neurocognitive screening tool?
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Screening Methods

» NEU Screen (Munoz-Moreno et al, 2012):
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Positive (1 / 3 scores)



Thanks for your participation!

Jose A. Munoz-Moreno, Ph.D.
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