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Overall Approach to Screening and Diagnosis
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Impairment
• Depression
• Substance Use
• Coinfections
• Sleep Disorders
• Vascular Disease
• Metabolic Syndrome
• Alzheimer’s Disease



• Assess all patients with HIV (CEBM 5)
• Can assist in treatment and management decisions, provide reassurance, and detect cognitive, 

behavioral and mood changes before symptoms arise or are acknowledged 
(CEBM 2b)

• There is no rationale for screening only symptomatic patients (CEBM 2b)

• Screen patients early in disease using a sensitive tool (CEBM 5)
• Screen within 6 months of diagnosis (CEBM 5) 

• Screen patients before ART initiation, if possible 
(CEBM 5) 

• Screen every 6–12 months in higher-risk patients or every 12–24 
months in lower-risk patients (CEBM 5) 

Clinical Infectious Diseases 2013; 56(7):1004-17

Q1Which patients should be screened for HAND, and when? 
How often should patients be screened?



In Favor
• ANI is typically more common than MND or 

HAD; therefore, cognitive impairment would go 
unrecognized without screening

• ANI is associated with poor quality of life, poor 
adherence to medication, and unemployment

• ANI might be associated with an increased risk 
of progressive neurocognitive disease

• A negative test result on screening might 
reassure HIV seropositive patients who are 
aware of the high prevalence of ANI

Against
• There are no screening tools for ANI with high 

sensitivity and specificity that can be used in 
all clinical settings

• There is no consensus on the therapeutic 
management of ANI

• Patient screening could lead to diagnostic 
procedures that might be unnecessary, costly, 
and invasive

• Worse outcomes in patients with ANI might be 
related to comorbidities

• A positive result on screening might cause 
psychological distress to some patients

• Screening for ANI uses clinical resources 
which are limited 

People with HIV should be screened for ANI



Heaton, et al. Neurology, 
2010, 75:2087–2096 

Conditions Other than HIV Strongly Influence 
the Risk of Neurocognitive Impairment

n = 168 (16%)n = 323 (30%)n = 575 (54%)



Comorbidity Group Comparisons
Minimal
575 (54%)

Moderate
323 (31%)

Severe
168 (15%)

Low Reading Level (<80) 15% 28% 49%
Special Education 3% 15% 32%

Other School Problems 5% 40% 52%
Brain Trauma 3% 30% 41%
Cerebrovascular Events 0% 8% 18%
Seizure History 2% 13% 28%
Systemic Medical Condition 27% 56% 64%
Complicated Substance OD 2% 13% 15%
Psychotic Disorder 3% 17% 17%

Slide Courtesy R. Heaton



Comorbidity Group Comparisons
Minimal
575 (54%)

Moderate
323 (31%)

Severe
168 (15%)

Neurocognitively Impaired (%) 41% 59% 84%
Employed (%) 33% 20% 13%
Depression (Beck Depression Inventory) 12.3 (10.0) 15.7 (11.1) 16.5 (11.9)
Cognitive Symptoms (PAOFI) 4.9 (6.3) 7.4 (8.0) 9.3 (9.0)

Instrumental Activities of Daily Living 
Declines 1.3 (1.8) 1.9 (2.1) 2.1 (2.3)

Slide Courtesy R. Heaton

PAOFI = Patient’s Assessment of Own Functioning Inventory



Focus on Higher Risk Patients 
• Lower nadir or 

current CD4+ T-cells
• Higher HIV RNA
• Poor adherence
• Anemia
• Older age
• Vascular disease risk 

factors
• Substance use
• Coinfections

Mind Exchange Program, Clinical Infectious Diseases 2013; 56(7):1004-17



Antiretroviral Neurotoxicity

de Boer et al, AIDS 
2016, 30:2831–2834

Hoffmann et al, HIV Medicine 
2017, 18, 56--63

N=565
DTG Only

N=1,950
InSTIs Only

Johnson et al, Br J Clin
Pharmacol 2012, 75: 997–1006

Risk Factor Odds 
Ratio

P Value

Age (per 10 years) 0.83 0.29
Education (per 1 year) 0.85 0.002

Non-Italian Born 3.5 0.056
Efavirenz use 4.0 0.008

Ciccarelli et al, Neurology 
2011, 76: 1403

Efavirenz



Risks of Polypharmacy in Aging PLWH

Smit, et al Lancet Inf Dis 2015, 15(7):810-8 Ma, et al CROI 2019, Abstract 437



Kallianpur & Levine, 
Curr HIV/AIDS Rep (2014) 

11:336–352
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Cognitive Complaints (or Reports) 
Without Obvious Confounding Conditions

Normal Abnormal

Depression Depression Absent 
or Optimally Treated

Treat depression

•Neurological 
Examination

•Brain MRI
•CSF Examination

EACS Guidelines 2018
Confounding Conditions:
• Severe psychiatric conditions
• Abuse of psychotropic drugs
• Alcohol abuse
• Sequelae from previous CNS-OIs or 

other neurological diseases
• Current CNS-OIs or other 

neurological diseases

Initial
Assessment

Neurocognitive 
Testing

Abnormal

European AIDS Clinical Society Guidelines, 
Version 9.1, Oct 2018

http://www.eacsociety.org/files/2018_guidelines-9.1-english.pdf

HIV-
Associated

NCI

Initial Assessment:
• May include the

“three questions”

Exclude causes
other than HIV



Recent Review of NeuroHIV Risk Factors

Calcagno et al, Current HIV/AIDS Reports (2018) 15:84–91
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