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Serum Biomarkers of Concussion

Jeffrey J. Bazarian, MD, MPH
University of Rochester School of Medicine and Dentistry
Department of Emergency Medicine
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Problems with Concussion Diagnosis | Why is it Important to Accurately Diagnose
Concussion in Sports?

Second Impact Syndrome

2.
No Dx=>No Rx Chronic Traumatic Encephalopathy
Current Rx: Rest

Poor outcome:
50% 3 months

25% 1 year
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Concussion Biomarkers Under Investigation
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Concussion Biomarkers Under Investigation ™

Clinical
Use

Assay | Animals | Mod-sev | Mild TBI | Head CT

Dev TBI

Marker

$100B
UCHL-1
GFAP

pNFH
all-spectrin
Tau

NSE XX
CKBB

4

MBP XX
Amyloid XX
APP XX
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S100B is Used in Hospitals World-wide

Management ir. Suspecied Traumatic Brain Injury

«Austria *Norway
*Brazil *Romania
+China *Russia
«Czech Republic  =South Africa
*Denmark - South Korea
*Estonia * Spain
*France « Sweden
*Germany « Switzerland

* UK

NOT USA
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S100B to Diagnose Concussion

JOURNAL OF NEUROTRAUMA 301747-1754 (October 15, 2013
& Mary Ann Lisbed, inc
DO 10 108%neu 2013 2853

Classification Accuracy of Serum Apo A-| and S100B

for the Diagnosis of Mild Traumatic Brain Injury and Prediction
of Abnormal Initial Head Computed Tomography Scan
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Clinical Policy: Neuroimaging and [

Traumatic Brain Ir
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S100B to Diagnose Concussion
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Subject-Specific Increases in Serum $-100B Distinguish
Sports-Related Concussion from Sports-Related Exertion

_— ; ’ . gl 3
Karin Kiechle', Jeffrey J. Bazarian®, Kian Merchant-Borna®, Veit Stoecklein’, Eric Rozen", Brian Blyth®,
Jason H. Huang®, Samantha Dayawansa®, Karl Kanz', Peter Biberthaler®

auma Sumpery, Kiindkum der Universkat Minchen, Lucwip Maximilisms Unkerskit, Minchen, Gemary, 2Dwpartment of Emargency Madicing
41 Modeal Contes, Rochess, Nawr Yok, United Staies of Amarics, 3 Depastment of Neweisigey, Ktum der Universittt Mnchan, Ludw
narry, ADepartment of Athietes snd Resobon, Unienity of Rochester, Rochester, New York Unked Sutes of Amerea
Conter, Rochester, New Yok United States of Americs, 8 Department of Tauma Surgery, Technical

& Depatmant of Neurossgery, |
Uninity of Munich, Mischen, Germany

ity of Pochestor Madisl

i, |
3 1 1
g0 1"
s |
1 b=

s g 1

!
)

e | e e

CLINICAL TRANSIATIONAL 32534




| Total Tau
e SIS s i e i

} Research
|
|

N

Original Investigation

Blood Biomarkers for Brain Injury

e _

| inConcussed Professional Ice Hockey Players

Pachtun Shahim, MD; Velverton Tegner, MD, PhD: David H. Wilson, P Jeffray Randall, PO
Tobias Skillback, MD: David Pazooki MD, PhD: Birgitta Kallberg. BSc, Kaj Blennow, MD, PO
Henvik Zetterberg, MD, PhD

simDa

JAMA Newrol. doi-10.100Vjamaneurol 2014.367
Published online March 13, 2014,

hitp /hwwew quanterix com/products/simoa-hd-1-analyzer
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Total Tau _
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Blood Test Pros and Cons :
Pros
+ Objective

« Potentially portable, cheap
« Patient cooperation not required

Cons

« May require BBB to be breached

| + 70% in moderate-severe TBI

| « ? % in concussion (mild TBI)

« Most are useful only acutely (<6hrs) after injury
« Requires Point of Care Test device
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Several serum proteins can help with initial diagnosis and need for
head CT

+ S100B
» Total Tau
+ Others

These proteins must be measured within hours of injury to be useful

Correlation with objective marker of neuronal injury such as DTI?

Biomarkers that stay elevated longer and correlate with recovery
+ Inflammatory markers?

|
\
| Both types of markers needed to ID patients appropriate for testing
| putative therapeutics
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Summary and Next Steps J

-
Point of Care Test Devices : \
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