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1. Verbal fluency
2. Executive functions
3. Processing speed

4. Attention
5. Learning

6. Verbal memory
7. Motor skills



Muñoz-Moreno / Barcelona / June 2019



Question General
Answer

Specific
Answer PROs Limitations Supporting

Evidence

WHICH?

Comprehensive 
NP Testing

6-7 domains / 2 
scores

(Verbal Fluency, 
Learning, ...)

1) Experience/
updated information
2) Comparable data

3) Recommendations

1) Cost
2) Practice effect

NIMH, UNAIDS, 
Frascati, Mind 

Exchange, EACS, ...

Brief NP
Assessment

Brief battery
(eg, CogState, NEU 

battery, ...)

1) Time
2) Cost

1) Scarce information
2) Necessity of 

neuropsychologist

ACTGs, 
CogState studies, 
Other studies, ...

WHEN?

HOW?



Question General
Answer

Specific
Answer PROs Limitations Supporting

Evidence

WHICH?

Comprehensive 
NP Testing

6-7 domains / 2 
scores

(Verbal Fluency, 
Learning, ...)

1) Experience/
updated information
2) Comparable data

3) Recommendations

1) Cost
2) Practice effect

NIMH, UNAIDS, 
Frascati, Mind 

Exchange, EACS, ...

Brief NP
Assessment

Brief battery
(eg, CogState, NEU 

battery, ...)

1) Time
2) Cost

1) Scarce information
2) Necessity of 

neuropsychologist

ACTGs, 
CogState studies, 
Other studies, ...

WHEN?

Symptoms/Cognitiv
e Complaints

- Patient's report
- EACS questions

- Other tests 
(eg, PAOFI, ...)

1) Clinical impact 
confirmed

2) Clearer HAND
- - -

NIMH, UNAIDS, 
Frascati, Mind 

Exchange, EACS, ...

HOW?



Muñoz-Moreno / Barcelona / June 2019



Question General
Answer

Specific
Answer PROs Limitations Supporting

Evidence

WHICH?

Comprehensive 
NP Testing

6-7 domains / 2 
scores

(Verbal Fluency, 
Learning, ...)

1) Experience/
updated information
2) Comparable data

3) Recommendations

1) Cost
2) Practice effect

NIMH, UNAIDS, 
Frascati, Mind 

Exchange, EACS, ...

Brief NP
Assessment

Brief battery
(eg, CogState, NEU 

battery, ...)

1) Time
2) Cost

1) Scarce information
2) Necessity of 

neuropsychologist

ACTGs, 
CogState studies, 
Other studies, ...

WHEN?

Symptoms/Cognitiv
e Complaints

- Patient's report
- EACS questions

- Other tests 
(eg, PAOFI, ...)

1) Clinical impact 
confirmed

2) Clearer HAND
- - -

NIMH, UNAIDS, 
Frascati, Mind 

Exchange, EACS, ...

Clinical 
Suspicion

- Specific reason
- Suspected 
risk factor

1) Widespread covering
2) Potential decline 

anticipated

1) Overestimated 
frequency?

2) Unclear clinical 
relevance

- Valcour, 2013 
(AIDS Res&Hum Retro)

- Grant, 2014 
(Neurology)

HOW?



Muñoz-Moreno / Barcelona / June 2019



Cognitive Complaint

(patient's self-report)

Clinical Suspicion

(physician / clinician)

Yes / No

Predictive Risk Factors:

- AIDS: past or current
- CD4+ count: <200 cells
- Nadir CD4+: <350 cells
- ART interruptions
- Coinfection with HCV
- Age: >50 years old
- Low education

NEUROCOGNITIVE 
SCREENING

BNCS*
(5-10 min, paper)

NEUROPSYCHOLOGICAL 
EXAMINATION**

Neuropsychological 
Battery 

(7 domains)

START

YESNO

NO

6 months

6 months
YES

Scale for Daily 
Functioning 

(IADL)

ANI MND HAD

HAND

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.

CONFOUNDING 
COMORBIDITIES:

1. Psychiatric/psychological 
disturbances

2. Psychotropic treatment
3. Drug/alcohol abuse

4. Coinfection with HCV
5. CNS-related disease

Treatment / Intervention 
for Specific Comorbidity

YES

NO

ALGORITHM 1. Screening, assessment, and diagnosis of HIV-Associated Neurocognitive Disorders (HAND). 
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Name Ref Duration Advantages Limitations

CogState®
Cysique et al,
J Int Neuropsych Soc, 
2006

10-15 min - 4 areas covered
- Low practice effect

- Economical cost
- Feasibility (computerized)

CAMCI®
(Computer Assessment 
of Mild Cogn. Impairm.)

Becker et al, 
AIDS Patient Care and
STDs, 2011

20 min - 4 areas covered
- Low practice effect

- Economical cost
- Feasibility (computerized)

HNRC Screen
Carey et al, 
Clin Neuropsychol, 
2004 

5-10 min - Good accuracy (78%, 85%)
- Only 2 measures

- Economical cost
- Instrumental requirements
(pegboard)

IHDS 
(International HIV 
Dementia Scale) 

Sacktor et al, 
AIDS, 2005 5-10 min - Quantitative score

- Extensively used
- Designed for HAD
- Limited accuracy

BNCS
(Brief NeuroCognitive

Screen)

Ellis et al, 
J Neurovirol, 2005 5-10 min - Paper-based use

- Extensively used
- Economical cost
- Limited sensitivity (65%)

MoCA®
(Montreal Cognitive 

Assessment)

Koski et al,
HIV Medicine, 2011 5-10 min - Quantitative score

- 4 areas covered
- Designed for aging
- Limited specificity (42%)

NEU Screen Muñoz-Moreno et al, 
JAIDS, 2013 5-10 min - Good accuracy (74%, 81%)

- No copyright restrictions
- Limited to Spanish speakers
- No formal validation

Screening Tools
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