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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). 



CSF VL

< 40 c/mL

NCD associated 
with HIV infection
(See algorithm 1 to rule out other 

diseases)

Neuropsychological tests +
NO symptoms , NMR/CSF-

Initiate ART and 
evaluation at 3-6 
months

Neuropsychological tests+
symptoms Ä NMR+ Ä CSF+ 
(see text)

Patient without ART Patient with ART

Not clear recommendation. 
If possible: Consider to 
improve CPE* scoreInitiate ART and 

evaluation at 3-6 
months

Pat. without ART Pat with ART

Optimize ART and evaluation 
at 3-6 months

Plasma VL 
>40 c/mL

Plasma VL
<40 c/mL

CSF VL

> 40c/mL

- Switch to ART with > CPE*
- If possible: Resistance test 
- Consider adjuvant treatment 
(cognitive stimulus)

Mantain same 
treatment

Evaluation at 3-6 months

-Consider neurotoxicity due to ART
and modify regimen accordingly

- Consider associated factors
- Consider adjuvant treatment

Ultrasensitive VL

Improve ART 
CPE* VL < 2.5 c/mL

NOT POSSIBLE POSSIBLE

NO 
IMPROVEMENTIMPROVEMENT VL > 2.5 c/mL

Change to ART with > CPE

See definitions of abbreviations in the manuscript. 
* CPE score: Antiretroviral CNS Penetratrion-Effectiveness score (Letendre 2010)

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



CASE STUDY 1
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Demographical Data

 Gender: Man

 Age: 52 years old

 Marital status: Single

 Employment: Administrative (office tasks)

 Infection route: HTS

 HIV diagnosis: 3 years, 5 months

 Cognitive complaints: memory loss (difficultness for 
names recall) and verbal fluency (words hard to find).
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Clinical Data

 On CART: 3TC+ABC+ATV (CPE Score: 7)

 Current ART regimen: 1 month

 First ART regimen: 3 years, 5 months

 CD4+ cell count: 524 cells/�L

 Nadir CD4+ count: 161 cells/�L (3 years, 5 months)

 Plasma VL: 50 copies/mL

 Highest plasma VL: 30 000 cop/mL (3 years, 5 months)
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Neuropsychological Assessment

 Education: 14 years

 Premorbid intelligence: normal-superior

 Emotional status: mild depression and anxiety
symptoms

 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

• Mild impairment in attention/working memory.

• 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

 What is the clinical relevance of HIV-
related cognitive complaints?
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- Frequency of HIV-related cognitive complaints in Spain:

Cognitive Complaints

Mu�oz-Moreno et al, Helsinki, INS, 2009

N=268
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Cognitive Complaints

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

Simioni et al, AIDS, 2010



Cognitive Complaints

- 3 Clinical Profiles:

 1) Cognitive Complaints + HAND

 2 Cognitive Complaints + No HAND

 3) No Cognitive Complaints + HAND!!
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Courtesy of Sean Rourke, Paris, Dec 2012

According to Emotional Status

 2 "accurate" 
subtypes

 Over-reporters

 Minimizers



 What is the clinical relevance of HIV-
related cognitive complaints?

 How can emotional disturbances be 
controlled?
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QUESTIONS



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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Hospital Anxiety and Depression Scale (HADS)

Zigmond, 1983

14 items:

- 1 total scale
- 2 scales

5 min.

Depression and Anxiety Symptoms
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Beck Depression Inventory (BDI)

Beck, 1979

Depression Symptoms
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21 items:

- 1 total scale
- 2 sub-scales

5 min.



State-Trait Anxiety Inventory (STAI)

Spielberger, 1970

Anxiety Symptoms
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20 items:

- 1 scale

5 min.



QUESTIONS

 What is the clinical relevance of HIV-
related cognitive complaints?

 How can emotional disturbances be 
controlled?

 Could the impairment be detected by a 
neurocognitive screening tool?
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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.
1) Cognitive Complaint + 2) Clinical Suspicion + 3) Positive Sreening required.

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



Screening Method Reference Duration Pros Cons

IHDS 
(International HIV 
Dementia Scale) 

Sacktor et al, 
AIDS, 2005

5-10 min
- Quantitative score
- Extensively used

- Designed for HAD
- Limited sensitivity

PRMQ
(Prospective and 

Retrospective Memory 
Questionnaire)

Woods et al, 
Neuropsychology, 2008

5-10 min
- Self-reported use
- Brief duration

- Only 1 area covered 
- Insufficient evidence

CogState
Cysique et al, 
J Int Neuropsychol Soc, 
2006

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

- Copyright issues
- Applicability (computerized)

MoCA
(Montreal Cognitive 

Assessment)

Nasreddine et al,
J Am Geriatr Soc, 2005

5-10 min
- 4 areas covered
- Easy instructions

- Limited specificity
- Better for HAD?

HNRC Screening

Carey et al, 
Clin Neuropsychol, 
2004 

5-10 min
- High sensitivity/specificity
- Only 2 measures

- Copyright issues
- Instrumental requirement 
(pegboard)

BNCS
(Brief NeuroCognitive

Screen)

Ellis et al, 
J Neurovirol, 2005

5-10 min
- Extensively used
- Experience on tests

- Limited sensitivity for Spanish 
speakers

NEU Screen Mu�oz-Moreno et al,
ISNV, New York, 2012

5-10 min
- High sensitivity/specificity
- Experience on tests

- No experience on English 
speakers

Screening Tools

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



Screening Method Reference Duration Pros Cons
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Screening Tools
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HRNC Screen (2004)
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Brief NeuroCognitive Screen (BNCS) (2005)
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NEU Screen (2012)
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11th International Symposium on NeuroVirology
&

2012 Conference on HIV Infection in the Nervous System 
- - -

New York, 29th May - 2nd June, 2012

11th International Symposium on NeuroVirology
&

2012 Conference on HIV Infection in the Nervous System 
- - -

New York, 29th May - 2nd June, 2012

Oral Communication

Differences in North American and West European 
Study Populations When Detecting Neurocognitive 

Impairment in HIV Infection: 

A Comparison of 3 Screening Methods

MuÄoz-Moreno, JA1,2; Prats, A1,2; P�rez-�lvarez, N1,3; Fumaz, CR1,2, Ferrer, MJ1,2, 
Negredo, E1,2; Bernaus, M4; Blanch, J5; Deig, E6; Force, Ll7; Masabeu, A8; Raich, A9; 

Garolera, M10,11; Clotet, B1,2,12; and the NEU Study Group

1 Lluita contra la SIDA Foundation – Germans Trias i Pujol University Hospital (Badalona); 2 Aut�noma de 
Barcelona University (Bellaterra); 3 Polit�cnica de Catalunya University (Barcelona); 4 Consorci Sanitari Parc 
Taul� (Sabadell); 5 Cl�nic i Provincial Hospital (Barcelona); 6 Fundaci� Asil Granollers Hospital (Granollers); 7 

Consorci Sanitari Matar� Hospital (Matar�); 8 Palam�s Hospital (Palam�s); 10 Althaia Xarxa Assistencial 
(Manresa); 10 Consorci Sanitari Terrassa Hospital (Terrassa); 11 Barcelona University (Barcelona); 

12 IrsiCaixa Foundation (Badalona)

Abstract P155



3 Screening Methods: HNRC vs BNCS vs NEU
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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 (Mu�oz-Moreno et al, 2012): 

Negative (0 / 3 scores)
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CASE STUDY 2

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



Demographical Data

 Gender: Man

 Age: 31 years old

 Marital status: Single

 Employment: Graphic designer

 Infection route: HMS

 HIV diagnosis: 14 years, 9 months

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

 On CART: FTC/TDF+EFV (CPE Score: 7)

 Current ART regimen: 5 months

 First ART regimen: 4 years, 11 months

 CD4+ cell count: 896 cells/�L

 Nadir CD4+ count: 123 cells/�L (5 years, 1 months)

 Plasma VL: 25 copies/mL

 Highest plasma VL: 45 000 cop/mL (9 years, 4 months)
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Neuropsychological Assessment

 Education: 17 years

 Premorbid intelligence: normal

 Emotional status: normal

 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

• Slowness in information processing speed.

• Mild impairment in executive functioning (cognitive
flexibility).

• Interference 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

 What is the clinical relevance of time 
with VIH?
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Cysique et al, HIV Medicine, 2010

Time with HIV

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



Mu�oz-Moreno et al, CROI San Francisco, 
2010, Abstract 416
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- Current CD4 cell count ( 
<123 cells/ÅL)

- Time with HIV                  ( 
>2.7 years)

*: 75.8% of correct classification

Mu�oz-Moreno et al, CROI San Francisco, 
2010, Abstract 416

Time with HIV
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QUESTIONS

 What is the clinical relevance of time 
with VIH?

 What is the clinical relevance of nadir 
CD4 cell count?
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Mu�oz-Moreno et al, 
AIDS Res Hum 

Retroviruses, 2008

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



Ellis et al, 
AIDS, 2011

Nadir CD4 Cell Count
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QUESTIONS

 What is the clinical relevance of time 
with VIH?

 What is the clinical relevance of nadir 
CD4 cell count?

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

 HRNC Screen (Carey et al, 2004): 

Negative (0 / 2 scores)

 BNCS (Ellis et al, 2005): 

Positive (1 / 3 scores)

 NEU Screen (Mu�oz-Moreno et al, 2012): 

Positive (1 / 3 scores)
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CASE STUDY 3
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Demographical Data

 Gender: Man

 Age: 26 years old

 Marital status: Single

 Employment: Student

 Infection route: HMS

 HIV diagnosis: 4 months

 Cognitive complaints: No perception of cognitive 
changes. 
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Clinical Data

 Na�ve patient

 CD4+ cell count: 370 cells/�L

 Nadir CD4+ count: 370 cells/�L (current)

 Plasma VL: 67 000 copies/mL

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

 Education: 15 years

 Premorbid intelligence: normal

 Emotional status: normal

 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

• Deficits in attention/working memory.

• Mild impairment in verbal fluency.

• 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
associated with HIV (ANI).
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QUESTIONS

 Should we intervene if there is no 
interference of daily functioning?
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No Previous 
Cause

No Confounding 
Comorbidities

Acquired 
Impairment:

≤1 SD, ≥2 
Domains

Impaired Daily 
Functioning

Asymptomatic 
Neurocognitive 
Impairment (ANI)

   No

Mild Neurocognitive 
Disorder (MND)   Mild Yes

HIV-Associated 
Dementia (HAD)   Marked Yes

HIV-Associated Neurocognitive Disorders (HAND)
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Antinori et al, Neurology, 2007



Tozzi et al, International CNS Meeting, Frascati, 2011

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

Asymptomatic Neurocognitive Disorder (ANI)

NML (n=226)

ANI (n=121)

Relative risk: 3.02

CI: 2.08, 4.42
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Asymptomatic Neurocognitive Disorder (ANI)

Grant et al, CROI, Seattle, 2012
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EACS Guidelines - November 2012
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The Mind Exchange Working 
Group, CID, 2013

MIND Exchange Project:
International Educational Program
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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). 



QUESTIONS

 Should we intervene if there is no 
interference of daily functioning?

 What is the clinical relevance of being 
a treatment-na�ve patient?
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Composite scores
All patients
(n=94)

ARV-naÇve 
patients (n=62)

ARV-experienced 
patients (n=32)

P

NPZ4 global score, 
mean (ÄSD)

-2.17 (Ä1.85) -2.03 (Ä1.61) -2.47 (Ä2.31) 0.377

NPZ8 global score, 
mean (ÄSD)

-1.79 (Ä1.25) -1.73 (Ä1.24) -1.96 (Ä1.29) 0.499

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

Total 
(N=1160)

Unimpaired 
(N=702) (61%)

Impaired 
(N=458) (39%)

P

ART history at 
parent entry

Na�ve 584 (50%) 350 (50%) 234 (51%) 0.68

Experienced 576 (50%) 352 (50%) 224 (49%)

Treatment-Na�ve Patients
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- Prevalence of NCI in our cohort:

 Na�ve: 45%

 Na�ve + CD4 <500 cells/�L: 58%

 Experienced + VL <50 cop/mL + No Comorbidities: 41%

Treatment-Na�ve Patients
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QUESTIONS

 Should we intervene if there is no 
interference of daily functioning?

 What is the clinical relevance of being 
a treatment-na�ve patient?

 Could the impairment be detected by 
a neurocognitive screening tool?
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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 (Mu�oz-Moreno et al, 2012): 

Positive (1 / 3 scores)
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Thanks for your participation!
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Jose A. Mu�oz-Moreno, Ph.D.


