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Field Biomarkers for Stroke risk 
prediction
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The ideal biomarker characteristics 

Biomarker Panel Hypothesis

(sensitivity to early ischemia, specificity,
passage across BBB) may not be present
In a single marker

An integrated panel of biomarkers g p
targeting different components of the 
ischemic cascade would provide better 
diagnostic accuracy then any one 
marker alone

Lynch et al., Stroke, 2004
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vWF (P=0.002)

VCAM
(P=0.004)

MMP9

Lynch et al., Stroke, 2004

(P=0.004)

(c=0.98)

Lynch et al., Stroke, 2004
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Biomarker Rapid Assessment in 
Ischemic Injury (BRAIN) study
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Denver Health Denver, CO
Duke University Medical Center Durham, NC
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Henry Ford Health Systems Detroit, MI
Hospital of the University of Pennsylvania Philadelphia, PA
Ingham Medical Center Lansing, MI
Kentucky Neuroscience Research Louisville, KY
OSF Saint Francis Medical Center Peoria, IL
Sentara Norfolk General Hospital Norfolk, VA
St. Luke's Health System Kansas City, MO
UMASS, Worcester Medical Center Worcester, MA
University of Cincinnati Cincinnati, OH
University of California, Los Angeles Los Angeles, CA
University of Colorado Health Science Center Denver, CO

Data Analysis
Population:

Stroke Mimics 425

TIA 214

Ischemic Stroke 345

Intracranial Hemorrhage 162

TOTAL 1146

Laskowitz et al., Stroke, 2009
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Common mimics

Migraine 61
Post-ictal 39
Infectious/Systemic 35
Cardiovascular/Syncope 35
Functional/Psychiatric 29
Neuromuscular 24
Mass lesions (SDH) 22Mass lesions (SDH) 22
Metabolic/Intoxication 20
Vertigo 17
Bell’s palsy 7
Decompensation prior deficit 5

C=0.73

Laskowitz et al., Stroke, 2009
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Validation on a point of care platform

Laskowitz et al., Stroke, 2009

Lessons Learned

• Importance of defining clinical g
context of biomarker approach

• Importance of site selection is 
greater obstacle than selectinggreater obstacle than selecting 
the ideal biomarker
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Future Directions: 
Acute Diagnosis

 Whi h TIA’ it d i i ? Which TIA’s merit admission?

 Identifying stroke etiology

 Differentiating ischemic vs. hemorrhage stroke?

 Who is a candidate for reperfusion therapy?

Use of biomarkers in pre-hospital setting 

Thank You


