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TBI:  Global, National, Local Impact

Source: Neurotrauma Sciences.  Primary Sources:  U.S. Centers for 
Disease Control; The Lancet Neurology Commission

55 Million People 
Living with Effects 

of Medically 
Treated TBI

55 Million People 
Living with Effects 

of Medically 
Treated TBI

ANNUAL:
1,500 Deaths
4,000 Admissions
10,000 ED Visits

TBI in 
WISCONSIN

5 Million in U.S.

Longstanding Gaps in Care and Research
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LEADERS IN NEUROTRAUMA 
RESEARCH & CARE
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LEADERS IN BRAIN INJURY RESEARCH
Top 10 Institutions with Largest Total 

Collaborative Strength in TBI-Concussion 
Research 

May 2024

August 2026

Greg Burek, MD
Medical Director

Jenna Haberkorn
Program Director

Building Destination Programs for 
Specialized Care
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LACK OF OBJECTIVE MARKERS OF INJURY & 
RECOVERY

CHALLENGES IN BRAIN INJURY MEDICINE

History of Troponin, From Discovery to Modern Day 
Use

THE CASE OF TROPONIN:
Rome Wasn’t Built in a Day (or a Decade)

In Pursuit of the 
“Troponin for Brain 

Injury”

Advancing Precision Medicine in 
TBI

Tools to Aid in Diagnosis, Management, 
Prognosis 
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TARGETS:  Biomarkers of Brain Injury & 
Recovery

With permission, Banyan Biomarkers

From:  Zetterberg, Smith & Blennow.  
Nat Rev Neurol. 2013 Apr; 9(4): 201–210

,

Candidate TBI biomarkers reflect different pathophysiologies

From Concussion to Coma in all Populations at Risk

A Public-Private Partnership to Advance 
the Science of Concussion 

in Sports & Military

Largest national 
study of TBI & 
concussion in 
NCAA Student 
Athletes and 

Military Service 
Academy Cadets 

Largest U.S. national 
study of Civilian  all-

severity TBI

Translational Research in 
TBI

>10,000 Acute TBI
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TBI BIOMARKERS:  CONTEXTS OF 
USE

• Acute Triage:  Rapid Assessment to Inform Emergency 
Care

• Injury Management:  Neurosurgical Emergency vs. Routine 
Care

• Aid in Diagnosis:  Maximizing Accurate Injury Detection
• Resource Utilization:  Inform level of need for Head CT
• Cross-Cutting Utility:  Full continuum of severity, 

populations
• Prognosis:  Predicting Recovery and Outcome
• Biological Recovery:  Readiness to Return to Activity (Work, 

Duty, Play)

All Necessitate Pathways to Clinical Translation
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BREAKTHROUGHS IN BRAIN INJURY MEDICINE

DRIVING INNOVATION TOWARD CLINICAL 
TRANSLATION

CORE LAB:
PLASMA/SERU

M

POC:
PLASMA/SERU

M

POC:
WHOLE BLOOD

CLINICAL 
PATHWAY: 

EM & TRAUMA

Lancet Neurol 2019; 18: 953–61

UTILITY ACROSS TBI SPECTRUM

GFAP & UCH-L1 
<15 minutes

POINT OF CARE 
BIOMARKER 

TESTING 
IN ALL SEVERITY 

TBI

AUC
GOSE 1-4 vs 5-8 @ 12 Mos

GFAP = 0.84

UCH-L1 = 0.84

Outcome Prognosis: 12 Months Post TBI

Adapted from Geoff Manley, MD, PhD with permission

Predicting Favorable vs. 
Unfavorable Outcome
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COU: PROGNOSTIC VALUE OF POC 
BIOMARKERS

Acute biomarkers Improve 
Prediction of Mortality & 

Outcome

BIOMARKERS: From Floor to 
Ceiling

Clinical Utility of Biomarkers in 
Acute mTBI (Concussion)?

BLOOD-BASED BIOMARKERS OF CONCUSSION

GFAP UCH-L1

ACUTE ELEVATION IN GFAP & UCH-
L1

ACUTE BIOMARKERS CORRELATE 
WITH CLINICAL SEVERITY, 

RECOVERY, RTP

16

17

18



10/5/2026

7

UCH-L1 & GFAP IN ACUTE 
CONCUSSION

UCH-L1: Excellent Discrimination 
out to ~29 hours Postinjury

Generalized additive smooth trajectory mixed modeling strategy of biomarkers as a continuous function of time
J., Harezlek, A. Cohen, T. Meier, M. McCrea

Unpublished Data; Please Do Not Copy, Photograph, or Distribute

GFAP: Excellent Discrimination 
out to ~75 hours PostinjuryConcussed 

n=448

Control 
N=218

IMPLICATIONS FOR UTILITY ACROSS FULL SPECTRUM 
OF TBI

SRC vs. CC SRC vs. NCC

Blood Biomarkers: Acute Concussion

T. Meier et al; 2020 Annals of Neurology
Acute Biomarkers Correlate with Time to Recovery & RTP
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WE’VE COME A LONG WAY FROM 
“HOW MANY FINGERS?”

ADVANCING PRECISION MEDICINE IN 
TRAUMATIC BRAIN INJURY
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CLINICAL

BIOMARKERS

IMAGING

C

B

I

NEW SYSTEM FOR CHARACTERIZATION & 
CLASSIFICATION OF TBI

ADVANCING PRECISION 
MEDICINE IN TRAUMATIC 

BRAIN INJURY

MODIFIERSMMOVING BEYOND “MILD, MODERATE, 
SEVERE”

Lancet Neurology 2025

J Neurotrauma 2025

C:  CLINICAL PILLAR

GCS as 
Anchor of 

CBI-M

B:  BIOMARKER PILLAR

Leveraging Advances 
in POC Testing
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I: IMAGING PILLAR

Leveraging Modern AI Tools & Informatics Platforms in Clinical 
Workflow

Liu Y et al. (2024). Front. Neurol

It’s About Injury, Who Comes to Injury, & Response to Injury

CBI-M:  REAL WORLD DATA

DIAGNOSTIC 
CHARACTERIZATION

& PROGNOSTIC 
UTILITY:

Associations 
Between CBI Pillar 

Components in 
CENTER-TBI and 

TRACK-TBI 

Clinical (GCS)
Biomarkers (GFAP)

Imaging (CT)

Clinical & Functional 
Outcome Foundational Utility of GCS, Enhanced by Biomarkers & 

Imaging 
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CBI-M:  REAL WORLD DATA

IMPROVING PRECISION IN TBI CHARACTERIZATION & CLASSIFCATION

Item response 
theory (IRT) to 
develop a new 

method for 
quantifying TBI 

severity using 24 
clinical, head CT, 
and blood-based 

biomarker 
variables familiar 
to clinicians and 

researchers.

CBI-M:  REAL WORLD DATA

ADDED VALUE OF MULTI-DIMENSIONAL CHARACTERIZATION OF TBI

CUMULATIVE VALUE OF THE CBI-M

CBI-M:  REAL WORLD DATA

ADDED VALUE OF MULTI-DIMENSIONAL CHARACTERIZATION OF TBI

IMPROVED OUTCOME 
PREDICTION

CBI-M framework predicts 
functional and vocational 

outcomes up to 
10 yrs post-TBI.
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• AID in DX:  Is there brain injury?  Beyond CT+/-
• OBJECTIVITY:  Beyond subject, self-reported symptoms
• SEVERITY:  Multiple indicators (beyond single GCS score)
• CARE PATHWAY:  Individualized to facilitate recovery, RTW
• PROGNOSIS:  Expected course for recovery, RTW
• RECOVERY:  Multiple indicators of fitness to RTW
• NON-INJURY FACTORS:  Modifiers influencing recovery, 

outcome, RTW
• INFORMED REHABILITATION:  Take into account injury, non-

injury factors to facilitate recovery, outcome, RTW

UTILITY OF CBI-M IN INJURED 
WORKERS

CBI-M: A New Era in TBI Treatment

CLINICAL

BIOMARKERS

IMAGING

MODIFIERS

C

B

I

M

NASEM 
TBI 

Forum

Moving Beyond Limitations of  “Mild, Moderate, Severe”!
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POWER OF TEAM 
SCIENCE

Center for Imaging 
Research

EMERGENCY 
MEDICINE
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