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NINDS WORKSHOP

AIMS:  This is the next step to leverage the findings over the 
past decade to move beyond mild, moderate, and severe TBI

• Produce a more precise framework for TBI Characterization, which will be 
validated and disseminated

• Identify current gaps and research topics that may inform refinement 
and updating of the new framework for TBI Characterization

MOVING US BEYOND “MILD, MODERATE, SEVERE”

Development & Implementation of a Global Solution for 

Multi-Dimensional TBI Characterization 
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WORKING GROUPS

WG1: Clinical/ 
Symptoms Days 1 & 14

WG2: Imaging 
Days 1 (CT/MRI) 

& 14 (MRI)

WG3: Blood-based 
Biomarkers

WG4: Psychosocial & 
Environmental Modifiers

WG6: Retrospective
Classification

WG5: Knowledge 
to Practice
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NEW SYSTEM FOR CHARACTERIZATION TBI

MODIFIERSM
APPLICATION IN CLINICAL CARE and RESEARCH

CBI-M: Multi-Dimensional Framework for 
Characterization of Acute TBI



C:  CLINICAL PILLAR

GCS as Anchor 

of CBI-M



B:  BIOMARKER PILLAR

Leveraging Advances in 

POC Testing



I:  IMAGING PILLAR

Leveraging Modern AI Tools & Informatics Platforms in Clinical Workflow

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



M:  MODIFIER PILLAR

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



CBI-M:  REAL WORLD DATA

ADDED VALUE OF MULTI-DIMENSIONAL CHARACTERIZATION OF TBI

IMPROVED CHARACTERIZATION OF TBI SEVERITY

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

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 



DIAGNOSTIC/CARE PATH CENTER-TBI TRACK-TBI

FULL MODEL FULL MODEL

CT Abnormalities 0.90 0.88

ICU Admission 0.94 0.92

ICP Monitoring 0.83 0.94

Major Intracranial Surgery 0.93 0.98

OUTCOME

Mortality 0.92 0.95

Unfavorable Outcome (GOSE<5) 0.89 0.91

CBI-M:  REAL WORLD DATA

Discriminatory Performance (AUC) of CBI-M for TBI Endpoints

ADDED PROGNOSTIC VALUE

UNPUBLISHED DATA; DO NOT COPY OR DISTRIBUTE



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.



CBI-M: IMPLEMENTATION STRATEGIES 
& TACTICAL PLANNING

Legacy and 
Prospective 

Validation Studies

Strategies & Tactical 
Planning for Clinical 

Implementation

Ongoing Refinement, 
Optimization

LOOKING TO 

ENGAGE 

LEADERS IN TBI 

CARE & 

RESEARCH



CBI-M:  REAL WORLD IMPLEMENTATION

Msheik et al., Neurocritical Care (2026)



CBI-M: A NEW ERA IN TBI

Moving Beyond the 
Limitations of 

“Mild, Moderate, Severe”
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