
Application of Cognitive 
Assessment Methods for Bipolar 

Clinical Trials
Katherine E. Burdick, Ph.D.

The Zucker Hillside Hospital
North Shore-Long Island Jewish Medical Center

Feinstein Institute for Medical Research
Albert Einstein College of Medicine



Bipolar Disorder

• 1.6% prevalence 

• Alternating periods of 
depression and mania

• Depression: Sad 
mood, changes in 
appetite, sleep, activity 

• Mania: Heightened 
mood/irritability, 
changes in appetite, 
sleep, activity, rapid 
speech, flight of ideas, 
and some psychosis



Bipolar Disorder

Bipolar I

Bipolar II



Cognitive Heterogeneity in Bipolar 
Disorder

Martino et al. 2008

A majority of bipolar patients ( but not all) have significant cognitive 
impairment, even when euthymic.

38%

40%

22%

No deficits
Mild
Severe



Causes of Cognitive Deficits in BPD?

• State-related phenomena
– Depressive and manic symptoms: acute and 

subsyndromal

• Course of illness features
– Age of onset, Number of Manias/Hospitalizations
– Psychosis History
– Comorbid substance abuse/dependence

• Genetic predisposition?



2-year weekly follow-up data



Affective Symptoms Influence 
Cognition in Bipolar Disorder
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Affective Symptoms Influence 
Cognition in Bipolar Disorder
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Course of Illness Influences Cognition 
in Bipolar Disorder

Robinson and Ferrier, 2006



Psychosis History Influences Cognition 
in Bipolar Patients

• ~50% prevalence in 
mania

• Remits completely 
during euthymia

• Aggregates in bipolar 
patients with a family 
history of SZ

• May suggest a 
different genetic 
background0
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When Do Cognitive Deficits Emerge?

Zammit et al. 2005



When Do Cognitive Deficits Emerge?

Category of Performance 1=lowest; 9=highest

Visuospatial Reasoning Arithmetic Reasoning

Tiihonen et al. 2005

100 621

OR=35 category 1 vs 9 OR=14 category 1 vs 9 OR=12 category 9 vs 1



Tabares-Seisdedos et al. 2008

Cognitive Impairment in Bipolar 
Disorder Relative to Schizophrenia
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Cognitive Deficits during Remitted States 
(ZHH Sample)
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Cognitive Performance in 1423 Euthymic 
Bipolar Patients: Meta-Analysis

-1

-0.8

-0.6

-0.4

-0.2

0

Premorbid
IQ

Current IQ Attention Verbal
Learning

Executive
Function

Bora et al. 2008

Z
 sc

or
e



Cognition-Function Relationship in 
Euthymic Bipolar Patients (n=30)

WHO-Quality of Life
MEASURE Environment Social
Stroop .38 .25
Similarities .54 .30
Trails B .54 .40
ToH .51 .33
HDRS Total .36 .20

Brissos et al. 2008



• Dopamine

– Pramipexole: (Burdick et al. 2007)-Significant improvement on d2 
test of attention but n=7 and depressed at baseline 
(pseudospecificity?)

• Glutamate

– Lamotrigine: (Khan et al. 2004)-Self reported cognitive 
improvement but open-label monotherapy and adjunctive 
combined and no objective tests employed

– Lamotrigine vs. carbamazepine or VPA (Daban et al. 2006)-LMT 
associated with improvement in letter fluency but not randomized, 
not monotherapy, and groups were not matched on illness 
features (i.e. illness duration)

CNS Drugs, 2007



• Acetylcholine
– Donepezil (Jacobsen & Comas-Diaz, 1999)-Self reported 

improvement but no objective tests, unipolar and bipolar 
combined, open trial, induced mania.

– Galantamine (Schrauwen & Ghaemi, 2006)-Self reported 
improvement but n=4, no objective tests and retrospective case 
series design

• Glucocorticoid

– Mifepristone (Young et al. 2004)-Significant improvement in 
spatial WM, recognition, and verbal fluency but cross-over design 
with possible order effects and testing conducted 14 days post tx

CNS Drugs, 2007



Issues to Consider for Future Trials

• Subjective (self-report) measures of cognitive functioning 
are not ideal and can be influenced by affective symptoms

Measure Ham-D YMR-S CDS CFQ PAOF

Digit Span 0.12 0.22 0.16 0.15 0.04

Digit Sym -0.04 0.19 -0.27 -0.26 -0.28

Trails A 0.05 -0.03 -0.29 -0.01 -0.24

Trails B 0.07 -0.10 -0.17 0.08 -0.11

CVLT-1-5 0.03 -0.17 0.08 0.18 -0.05

Global Z -0.05 -0.15 -0.02 0.15 -0.10

Burdick et al. 2005



Issues to Consider for Future Trials

• Objective measures
– MATRICS provides an ideal starting point

– MATRICS “Plus” might include additional measures:
• Affective-based cognition (Emotion recognition; 

Affective Stroop) that may be more disease-
specific

• Decision-making and probabilistic learning tasks 
shown to activate brain regions implicated in 
affect regulation

– Other batteries for SZ have been adapted to 
incorporate some of these additional tasks (i.e. 
BAC-S and BAC-A)



Issues to Consider for Future Trials

• Subject selection considerations
– Euthymic at baseline

– Rule out comorbid substance use disorders and 
clear history of ADHD

– Careful assessment of history of illness including 
age of onset, number of episodes, history of 
psychosis—match groups accordingly

– Demonstrable cognitive impairment on ‘screening’ 
measures; alternatively performance suggestive of 
decline from premorbid functioning



Conclusions

• Bipolar illness is complex, with multiple subtypes and 
several clinical features that impact directly upon 
cognition.

• Some aspects of cognitive dysfunction may represent a 
core feature of bipolar disorder, as they persist during 
euthymia.

• Evidence supports a relationship between these 
persistent deficits and functional disability, making this 
a treatment priority.

• The identification of homogeneous samples or bipolar 
‘subtypes’ that may optimally benefit from cognitive 
enhancement trials will be critical.



Acknowledgements

This work has been made possible with funding support from NIMH, Stanley 
Medical Research Institute, & NARSAD

Anil K. Malhotra, M.D.
Todd Lencz, Ph.D.
Pamela DeRosse, Ph.D.
Philip R. Szeszko, Ph.D.
Terry E. Goldberg, Ph.D.
John M. Kane, M.D.

Nisali Gunawardane, M.A.
Nisha Chitkara, M.A.
Yaniv Shaya, M.A.
Anu Tyagi, M.D.
Kristin Weiss, M.A.
Amber Sousa, M.A.


	Application of Cognitive Assessment Methods for Bipolar Clinical Trials
	Bipolar Disorder
	Bipolar Disorder
	Cognitive Heterogeneity in Bipolar Disorder
	Causes of Cognitive Deficits in BPD?
	Slide Number 6
	Affective Symptoms Influence Cognition in Bipolar Disorder
	Affective Symptoms Influence Cognition in Bipolar Disorder
	Course of Illness Influences Cognition in Bipolar Disorder
	Psychosis History Influences Cognition in Bipolar Patients
	When Do Cognitive Deficits Emerge?
	When Do Cognitive Deficits Emerge?
	Cognitive Impairment in Bipolar Disorder Relative to Schizophrenia
	Cognitive Deficits during Remitted States (ZHH Sample)
	Cognitive Performance in 1423 Euthymic Bipolar Patients: Meta-Analysis
	Cognition-Function Relationship in Euthymic Bipolar Patients (n=30)
	Slide Number 17
	Slide Number 18
	Issues to Consider for Future Trials
	Issues to Consider for Future Trials
	Issues to Consider for Future Trials
	Conclusions
	Acknowledgements

