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2. When to Screen?

3. How to Screen?

 All patients, or at least those with risk factors.

 Early in the follow-up, or when clinical interventions are 
applied.

 Using one of the tools offered, chosen according to 
optimal characteristics.
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2. Which Patients Should Be Screened?

3. When Should We Screen Them?

4. Is There an Optimal Tool to Screen for HAND?

5. Other Recommendations to Consider?
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Conclusions

 Systematic assessment.

 Identification of subjects 
without symptoms.

 Tests searching for evidence of disease.

 Identification of individuals at 
a high-risk condition.

 Tests that find diseases before 
they develop.
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Screening for NCI in HIV Infection
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Cysique et al, 2006
Tozzi et al, 2007
Robertson et al, 2007

Cohen et al, 2010
Harezlak et al, 2011
Heaton et al, 2011

Sacktor et al, 2003
Wojna et al, 2006
Arendt et al, 2007
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Australia (Cysique, 2004)

Italy (Tozzi, 2005)

USA - CHARTER (Heaton, 2009)

Germany (Arendt, 2010)

Catalonia - Spain (Muñoz-Moreno, 
2010)

Muñoz-Moreno et al, 10th ISNV, Milan, 2010
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Clinical Implications: Virological Failure
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Clinical Implications: Adherence to cART



Sevigny et al, 2007

Ellis et al, 1997 Dore et al, 2003 Lescure et al, 2011
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Clinical Implications: Mortality
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Related to HOST Related to INFECTION

Demographic /
Psychosocial

Comorbidities HIV ART Therapy

Age Cardiovascular AIDS Adherence

Gender Drug Use Nadir CD4+ Count ART Interruptions

Education HCV Coinfection Viral Load Neurotoxicity

Unemployment Diabetes HIV Clades IRIS

Risk Behaviours Vitamin B12 Tropism ...

... ... ...

Risk Factors vs Protective Factors
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Current Clinical Relevance of NCI?

 Highly frequent complication.

 Detrimental contributions.

Multiple risk factors.

 Absence of treatment.

 Complexity in the clinical management.
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2. Which Patients Should Be Screened?
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Is Screening Required for All HIV-Infected Patients?
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The European AIDS Clinical Society (EACS) Guidelines



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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Controversy Regarding Asymptomatic Neurocognitive Impairment (ANI)

Adapted from Grant et al, 19th CROI, Seattle, 2012

NML (n=226)

ANI (n=121)
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3. When Should We Screen Them?
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The MIND Exchange Group Recommendations
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4. Is There an Optimal Tool to Screen for HAND?
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Name Reference
Duratio

n
Pros Cons

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 Screening
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 sensitivity (63%)

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
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Name Reference
Duratio

n
Instrumental 
Requirements

Copyright 
Restrictions

CogState®
Cysique et al,
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2006
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STDs, 2011
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 Easy administration and correction?

 Low economical cost?

 No instrumental requirements?

 Accuracy to detect impairment?

 Time for administration? 
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 Systematic review especially focused on brief screening 
tools for HAND.

 316 studies identified, 51 fulfilled inclusion criteria, and 
31 evaluated (39 tools).

 HDS and IHDS are accurate methods to screen for HAD, 
but limited detecting mild impairment.
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 To investigate multiple test combinations (2 tests, 3 tests, 4 tests).

 Low prevalence of NCI in US military beneficiaries (19%).

 2 tests (Stroop + HVLT-R) sensitivity: 73%, specificity: 83% (11 min).

 3 tests (Stroop + HVLT-R + PASAT) sensitivity: 86%, specificity: 75% (16 min).

 4 tests (Stroop + HVLT-R + PASAT + AF) sensitivity: 86%, specificity: 87% (18 min).



Hasbun et al, J AIDS Clin Res, Dec 2012

The Hottest: Recent Works in the Field
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 ART-naïve patients with an elevated frequency of NCI (75%).

 High proportion of comorbidities: active drug use, depression, 
unemployment, low education and other confounding factors.

 Sensitivity of 85% and specificity of 40% (score <26).
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 Alzheimer Disease-8, MoCA and Neuropsychological Testing 
in 200 HIV-infected patients.

 NCI highly prevalent (64%).

 AD-8 sensitivity: 61%, specificity: 51% vs                               
MoCA sensitivity: 63%, specificity: 71% (score ≤25).

 MoCA sensitivity: 90%, specificity: 42% (score ≤27).

Overton et al, J Neurovirol, Feb 2013
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 Study to seek an optimal cut-off for IHDS in Thailand 
(75 subjects).

 Only in MND and HAD.

 IHDS sensitivity: 53%, specificity: 90% (score ≤10).

 IHDS + TMT-A sensitivity: 86%, specificity: 79%.

Chalermchai et al, J Neurovirol, Apr 2013
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 Multicenter study, 7 hospitals in Catalonia (Spain), 106 HIV-
infected patients with a wide range of comorbidities (55%).

 Restricted to paper-based tests and time duration of ≤10 minutes.

 The NEU Screen consists of 3 scores (TMT-A, TMT-B and COWAT)
and presented a sensitivity of 74% and specificity of 81%.





Comparison of 3 Screening Methods: HNRC, BNCS and NEU
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Final Considerations

 Other Relevant Variables to Consider.
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Final Considerations

 Other Relevant Variables to Consider.

 International Recommendations as a 
Help.
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EACS, 2013 Mind Exchange, 2013

International Recommendations
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Spanish Clinical Guidelines
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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). 



 Other Relevant Variables to Consider.

 International Recommendations as a 
Help.

 Cost-Benefit Issues.
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Key Cost-Benefit Aspects
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 There are several relevant reasons to screen for NCI in HIV population,
although currently there is a significant lack of studies assessing its benefits
or possible impact.
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 There are several relevant reasons to screen for NCI in HIV population,
although currently there is a significant lack of studies assessing its benefits
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although currently there is a significant lack of studies assessing its benefits
or possible impact.

 All patients should be screened for NCI, although in case of limited
resources only patients at high risk could be assessed.

 Screening should be performed early in the follow-up, although again, this
depends on the available resources.

 There are several tools to optimally screen for NCI in HIV population, most
of them showing fairly high accuracy to detect impairment.

 Screening for NCI should be complemented with screening of other
significant conditions, mainly emotional status and confounding
comorbidities.
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Thanks for your attention!

Jose A. Muñoz-Moreno, Ph.D.

www.flsida.org
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