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PART 1PART 1

• A brief history of how a physician got 
hooked on neuropsychology

–Once upon a time there was a psychiatry 
resident who wondered: Is there really
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LESSON 1LESSON 1

• Sometimes there is no fire behind the 
smoke

• Neuropsychology can be the light that 
replaces the heat



HIV NEUROBEHAVIORAL RESEARCH CENTER

Long Term Long Term Neurocognitive Neurocognitive Effects Effects 
of Marijuanaof Marijuana

Results of MetaResults of Meta--analysis of 15 NP studiesanalysis of 15 NP studies

Source: Data from Grant et al. (2003) JINS. 9;679-689
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“Where’s 
that 
payline, 
anyway?”
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Neuropsychological Ability Domains
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LESSONLESSON 22

• If you can’t get the grant you want, get the 
grant you can get

• You will learn something important anyway, 
and eventually you might get the grant you 
want
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NP AND COMPLEX MEDICAL NP AND COMPLEX MEDICAL 
CONDITIONS: EXAMPLE OF CONDITIONS: EXAMPLE OF 

COPDCOPD
• NHLBI sponsored trials of oxygen and Intermittent 

Positive Pressure Breathing were examining various 
medical outcomes

• By the way, might hypoxemia affect their mental 
functioning?

• Can we have a 5-10 min assessment of the brain?



HIV NEUROBEHAVIORAL RESEARCH CENTER

COPD STUDIES Battery (1)COPD STUDIES Battery (1)
• Verbal

– WAIS-R Information
– WAIS-R Vocabulary
– WAIS-R 

Comprehension
– WAIS-R Similarities
– Aphasia Screening 

Exam
– Boston Naming Test
– Thurstone Word 

Fluency
– BDAE Complex 

Ideation
– Letter Fluency
– Animal Fluency

• Abstraction
– Category Test
– Trails B

• Perceptual-Motor
– TPT Time/Block
– WAIS-R Picture 

Completion
– WAIS-R Picture 

Arrangement
– WAIS-R Block Design
– WAIS-R Object 

Assembly
– WAIS-R Digit Symbol
– Trails A
– Spatial Relations
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COPD STUDIES Battery (2)COPD STUDIES Battery (2)

• Learning
– Tactual Performance 

Test
– Story Learning
– Figure Learning

• Memory
– Story Loss
– Figure Loss

• Sensory
– Tactile Form 

Recognition
– Sensory Exam

• Motor
– Finger Tapping
– Grip Strength
– Grooved Pegboard

• Attention
– WAIS-R Digit Span
– WAIS-R Arithmetic
– Seashore Rhythm
– Speech Sounds 

Perception
– Digit Vigilance
– Paced Auditory Serial 

Addition
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LESSONLESSON 33

• Pulmonary specialists do not diagnose COPD just 
with their stethoscope. They use extensive PFTs 
and imaging

• The brain is at least as complicated as the lung. 
Neuropsychologists should not sell themselves 
short if they want to make serious contributions to 
understanding the effects of complex medical 
disorders on brain and behavior. Quick and dirty 
won’t cut it!
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HIV associatedHIV associated
DementiaDementia

marked marked 
cognitive cognitive 
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or more cognitiveor more cognitive
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Prevalence of HAND by Stage of HIV Prevalence of HAND by Stage of HIV 
DiseaseDisease
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Proportions of Persons Judged to have Proportions of Persons Judged to have 
Global NP Impairment that have Global NP Impairment that have 

Specific Ability DeficitSpecific Ability Deficit
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NP Course for HIV NP Course for HIV 
neurocognitive states N=534neurocognitive states N=534
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Meaning of NP Impairment: EmploymentMeaning of NP Impairment: Employment
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Mean Number of Accidents on Mean Number of Accidents on 
City Driving SimulationCity Driving Simulation
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Adherence to Adherence to Antiretrovirals Antiretrovirals Related to Related to 
Neurocognitive ImpairmentNeurocognitive Impairment
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Longitudinal Course of ParticipantsLongitudinal Course of Participants
who werewho were

Neurocognitively Neurocognitively Normal at BaselineNormal at Baseline

Alive
77%

Deceased
23%

Normal
88%

Alive
50%

Deceased
50%

Fluctuating
12%

Neurocognitively Normal
(N=130)

Participants with annual and/or semiannual assessments
over a minimum of  2 and up to 8 years



SynaptophysinSynaptophysin & MAP& MAP--2 2 ImmunostainingImmunostaining

HIV- HIV+
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DendriticDendritic Complexity in SubjectsComplexity in Subjects
with Varying Levels of Cognitive Impairmentwith Varying Levels of Cognitive Impairment
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Relation of Dendritic Damage to 
Neurocognitive Impairment
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HIVE-

HIVE+

Abnormal White Matter
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Increased abnormal white matter is Increased abnormal white matter is 
related to dendritic loss at autopsyrelated to dendritic loss at autopsy
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Cofactors in HIV Associated Cofactors in HIV Associated 
Neurocognitive ComplicationsNeurocognitive Complications
•• Drug Abuse Drug Abuse -- example of example of 

methamphetaminemethamphetamine
•• Coinfection with Hepatitis C [HCV]Coinfection with Hepatitis C [HCV]
•• AgingAging
•• Immune reconstitution syndromeImmune reconstitution syndrome
•• Neurotoxic Neurotoxic TreatmentsTreatments



HIV NEUROBEHAVIORAL RESEARCH CENTER

% Having Global NP Impairment by % Having Global NP Impairment by 
Methamphetamine Abuse and HIV StatusMethamphetamine Abuse and HIV Status
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METH (increases) HIV (decreases) METH & HIV     
(opposing effects) 

Significant regional volume alterations related to METH and/or HIV
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Association of Cortical Volumes Association of Cortical Volumes 
with Impairmentwith Impairment
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Association of Cortical Volumes Association of Cortical Volumes 
with Attention Deficitswith Attention Deficits
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MAP-2 in midfrontal cortex of HIV+ cases 
with & without HIVE and with or without METH 

A) Preserved neuronal and dendritic structure in HIV patient HIVE (-) METH (-).
B) Moderate neuronal and dendritic damage in a HIVE (-) METH (+) patient.
C) Moderate to severe neuronal damage in an HIVE (+) METH (-) patient.
D) Severe neuronal and dendritic damage in an HIVE (+) METH (+) patient.
Bar = 25 microns



HIV NEUROBEHAVIORAL RESEARCH CENTER

Calbindin

Parvalbumin

Degeneration of Degeneration of InterneuronsInterneurons in in 
HIVE+METH UsersHIVE+METH Users

Control                  HIVE(+)/METH(-)       HIVE(+)/METH(+)

No Alterations          Neuronal Damage          Severe Neuron Loss      

HIV- Meth- HIV+ Meth- HIV+ Meth+
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Loss of Loss of calbindin interneurons calbindin interneurons is associated is associated 
with cognitive impairment and memory loss in with cognitive impairment and memory loss in 

METH users patients with HIVE patientsMETH users patients with HIVE patients
HIV+ (control)                        HIVE+ METH- HIVE+ METH+

Calbindin
immunoreactive

interneurons

0

2

4

6

8

10

 HIV+        HIVE+         HIVE+
control     METH-        METH+

0 2 4 6 8
0

5

10

15

20 r= -0.5, n=20, p<0.05

Heaton Global Score
0 2 4 6 8

0

5

10

15
r= -0.695, n=20, p<0.01.

Memory Score



HIV NEUROBEHAVIORAL RESEARCH CENTER

Cofactors in HIV Associated Cofactors in HIV Associated 
Neurocognitive ComplicationsNeurocognitive Complications
•• Drug Abuse Drug Abuse -- example of example of 

methamphetaminemethamphetamine
•• Coinfection Coinfection with Hepatitis C [HCV]with Hepatitis C [HCV]
•• AgingAging
•• Immune reconstitution syndromeImmune reconstitution syndrome
•• Neurotoxic Neurotoxic TreatmentsTreatments



HIV NEUROBEHAVIORAL RESEARCH CENTER

Tembl, Neurology, 1999; Marie, et al 2000; Grewal, J N Sci, 2004

HCV and the BrainHCV and the Brain
Neurologic SyndromesNeurologic Syndromes

• Hepatic encephalopathy
• Anterior optic neuropathy 
• CNS vasculitis with ischemic or 

hemorrhagic strokes
• Cranial neuropathy
• Demyelinating myelitis 
• Restless leg syndrome
• Cognitive/mood changes with Rx
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Rate of Rate of Neurocognitive Neurocognitive Impairment Impairment 
in HCV+ Persons in Anhui, Chinain HCV+ Persons in Anhui, China
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HCV Confers Risk for HCV Confers Risk for 
Neurocognitive Neurocognitive ImpairmentImpairment

Panel A shows worse neurocognitive score in HCV+ vs HCV-
Panel B shows as the number of comorbid conditions increases, neurocognitive performance 
worsens. The risks, in various combinations include HIV, HCV, and methamphetamine 
dependence
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Cellular Localization of HCV in 
Brains of Persons Dying of HIV

Letendre et al 2007 JID 196, 361-370

A-D Polyclonal antibody to HCV NS5A structural protein; E-H monoclonal anitbody to NS5A;
I-L monoclonal antibody to HCV core antigen. B,F,J, C,G,K consistent with astrocytic localization;
D,H,L consistent with macrophage localization
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Pattern of neuropsychological Pattern of neuropsychological 
impairment according to risk impairment according to risk 

factorfactor

++++++++Slowing

?-++Disinhibition

Motor

?-?Visuospatial
Functioning

++++?Speed of Information 
Processing

++++Attention/Working 
Memory

?--Retention

+++++++++Learning

HCVHIVMethDeficit

= : effect - : no effect ? : uncertain
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Pattern of neuropsychological Pattern of neuropsychological 
impairment according to risk impairment according to risk 

factorfactor

?+++Executive

?++-Apathy

?-++Disinhibition

Frontal Systems 
Behavioral

?++++Decision-making

?-++Cognitive 
Disinhibition

+++++Problem-
Solving/Planning

Executive Functioning

HCVHIVMethDeficit

= : effect - : no effect ? : uncertain
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me and 
indulging me 

in the 
ongoing 

saga!


