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A Brief History of Neurocognition in BPD

 1898: Kraepelinian’s Dichotomy 

 1978: The first paper on BP and cognition

 1998: Less than 10 papers published on BP and cognition

 More than 200 published in SZ

 2008: Over 500 papers published on BP and cognition



2013: Nearly 2000 Papers Published



Cognition in SZ and BPD

Burdick et al. 2011

**                 **                  **                   *                   **                   ^                   ^   *

^p<0.05; *p<0.01; **p<0.001



Cognition-Function Relationship in SZ



Cognition-Function Relationship in BPD



 Cognitive deficits are among the strongest predictors 

of functional disability in SZ and BPD.

 These deficits do not appear to respond to standard 

treatment.

 It is necessary to consider directly targeting them with 

pharmacological and non-pharmacological 

approaches.

 Many trials underway in SZ

 Very few in BPD



Optimism: The BPD Advantages

Lewandowski et al. 2011
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Course of Intellectual Functioning in SZ

Mesholam-Gately et al. 2009



IQ Remains Intact in BPD

Hellvin et al. 2012



Cognitive Intervention Challenges

 Part I: Clinical complexity

 Spectrum presentation

 Course of illness

 Comorbidities

 Concomitant medications/polypharmacy

 Part II: Cognitive heterogeneity

 Part III: Measurement - No consensus 

battery for BPD



I) BPD Clinical/Diagnostic Challenges 

 Episodic course

 Natural 

fluctuations

 Mood state

 Euthymia definition

 Subsyndromal sxs

 Subtype

 BPD I/BD II

 Psychosis



Bipolar Subtype

Bora et al. 2011



Bipolar Subtype

Bora et al. 2011



Psychosis History 

Bora et al. 2010



Effects of Repeated Episodes

Hellvin et al. 2012



BPD Clinical/Diagnostic Challenges 

 Clinically complex  with 

multiple common 

comorbidities that likely 

affect cognition

 Substance use d/o

 Anxiety d/o

 ADHD

 Childhood trauma

 Sleep disorders



Cognitive Side Effects: Concomitant Meds

Goldberg and Chengappa, 2009



II) Heterogeneity in BPD



Cognitive Heterogeneity in BPD

 Acute state 

effects

 Cognitively 

heterogeneous 

when stable

 Not all patients 

will require 

intervention

 Defining threshold 

will be critical

Reichenberg et al. 2009; Bora et al. 2010



BPD (n=136) Healthy (n=148) Statistic (p)

Age 40.8 (10.6) 41.6 (15.1) 0.26 (0.61)

Sex 50% female 43.9% female 1.10 (0.31)

Race 49% Caucasian 47% Caucasian 0.11 (0.74)

Premorbid IQ 97.6 (10.8) 102.2 (11.7) 10.70 (<0.01)

HamD 11.1 (8.5) 0.5 (1.3) 223.56 (<0.01)

CARS-M 5.5 (7.0) 0.3 (0.8) 81.56 (<0.01)

BPD subtype 105 BPI/31 BPII ---- ----

Psychosis Hx 50.7% yes ---- ----



Cognitive Profile of all BPD Patients 

All p-values < 0.01

---Healthy Controls---



3 Cognitive Subgroups Exist



Cognitively Intact Subgroup

•32% of total sample

•No impairments

•Superior social cognition

•No pressing need for intervention



Selectively Impaired Subgroup

•28% of total sample

•Moderate impairments

•Intact visual learning and reasoning

•Treatment potentially warranted  - domain specific



Globally Impaired Subgroup

•40% of total sample

•Significant impairments on all domains

•Severe/Profound deficits in 4/7 domains



Globally Impaired Subgroup

•40% of total sample

•Significant impairments on all domains

•Severe/Profound deficits in 4/7 domains

•Comparable to matched SZ sample

•Treatment most obviously warranted



Hands on: Lessons Learned

 Pramipexole (Mirapex©) acts as a partial/full 
agonist at D2/D3 strongest affinity for D3.

 FDA-approved for PD and RLS



 Goldberg, Burdick, Endick (2004): (n=22): 12 

active, 10 placebo

 67% pram response (50% decrease in HamD)

 20% placebo response

 Effect size d=0.77

 Safe and effective

Burdick et al. CNS Drugs, 2007



Cognitive Enhancement in Bipolar Disorder

(SMRI: Burdick and Malhotra): The Grant

 Funded for 2 year period

 8-week randomized, double-blind, placebo-

controlled trial (1.5 mg/day)

 Euthymic patients (HamD & CARS-M < 8)

 All-comers accepted – no requirement of 

objective impairment for inclusion

 No DA blockers



Cognitive Enhancement in Bipolar Disorder

(Burdick et al. 2011): The Study

 Data collected from Aug 2005 to Mar 2010

 Euthymic patients (HamD & CARS-M < 8)

○ Stable not euthymic (HamD < 12)

 All-comers accepted – no requirement of 

objective impairment for inclusion

 No DA blockers

○ No first generations



Feature Placebo (n=24) Pram (n=21) Statistic p-value

Mean Age (SD) 44.42 (12.2) 43.81 (9.4) F=0.03 0.85

Sex 10male/14f 7male/14f χ2=0.33 0.57

Race 10white/14non 7white/14non χ2=0.33 0.57

Mean HamD Baseline (SD) 5.5 (3.5) 5.9 (3.4) F=0.12 0.73

Mean CARS-M Baseline (SD) 2.5 (2.1) 3.1 (2.4) F=0.92 0.34

Change in HamD (Week 8-Baseline) -1.5 (3.2) -0.9 (5.5) F=0.23 0.63

Change in CARS-M (Week 8-

Baseline)

-0.9 (3.0) 0.5 (4.0) F=1.62 0.21

Mean Premorbid IQ (WRAT ) 96.1 (13.3) 96.5 (12.7) F=0.01 0.92



Effect in All Completers



Influence of Baseline Affective Sxs

* * *

Subset defined as strictly euthymic



Influence of Baseline Deficit Severity
r

Supports the need to pre-screen for baseline cognitive impairment 

to identify subjects who will optimally benefit

P<.05 n.s.
P<.01

n.s.



Influence of Concomitant Meds

 Mean # of meds: 2.3 +/- 1.0

 40% lithium (Li+)

 64% antipsychotic (AP)

 44% antidepressant (AD)

 56% anticonvulsant (AC)

 Stratified (yes/no)

 Cognitive benefit was greater in those taking AD or 

AC weaker in those on Li+ or AP



Influence of Concomitant Medications
E

ta
2

%variance explained in  ∆ score significantly > in AP-free subjects



III) Measurement Issues in BPD

 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



Criteria for Consensus Battery in SZ

Battery:

• Inclusion of the seven cognitive domains

• Valid assessment of cognition at the level of all 
individual major cognitive domains

Individual Tests:

• High test-retest reliability

• High utility as a repeated measure

• Demonstrated relationship to functional outcome

• Demonstrated tolerability and practicality

MATRICS Slides courtesy of Michael Green



MATRICS Consensus Cognitive Battery

Speed of Processing

• Category Fluency

• BACS Symbol Coding

• Trial Making A

Attention / Vigilance

• Continuous Performance Test         

Identical Pairs version

Working Memory

• Maryland Letter Number Span

• WMS Spatial Span

Verbal Learning

• Hopkins Verbal Learning Test

Visual Learning

• Brief Visuospatial Memory Test

Reasoning & Problem Solving

• NAB Mazes

Social Cognition

• MSCEIT Managing Emotions

MATRICS Slides courtesy of Michael Green



Relative Weaknesses of MCCB in BPD

Burdick et al. 2011

**                 **                  **                   *                   **                   ^                   ^   *

^p<0.05; *p<0.01; **p<0.001



Executive Functioning in BPD

Meta-analytic data from Bora et al. 2008
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Verbal Learning in BPD
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Meta-analytic data from Bora et al. 2008



Social Cognition in BPD

Comparison data from Bora et al. 2005
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Measurement Recommendations

 MCCB provides an ideal starting point

 MCCB “Plus” might include:

 Substitution of tasks with less sensitivity or 

addition of tasks in these domains

 Additional measures of affective-based 

cognition (Emotion recognition; Affective Stroop) 

that may be disease-specific

 Decision-making and probabilistic learning tasks 

shown to activate brain regions implicated in 

affect regulation





Preliminary Recommendations

 Patients to enroll should ideally be

 Euthymic or subthreshold sxs controlled for at 

randomization

 Cognitively impaired with objective evidence of deficit 

at screen

 Mixed subtypes (BPI and BPII with and without 

psychosis history) provided they meet cognitive 

threshold defined

 Limited comorbid diagnoses – where feasible

 Limited in number of psychotropic medications

(and/or type depending on agent being tested)



Preliminary Recommendations

 Trial design should consider

 Duration of trial long enough to adequately 

test agent; short enough to avoid cycling

 Treatment with adjunctive agent most 

feasible – monotherapy where appropriate

 Measurement of cognitive outcome should 

be comprehensive

○ Sensitive/specific to BPD

○ Objective
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