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 Gap – Severity Index; Insufficient Nomenclature
 Mild, Moderate, Severe 



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 



What is wrong with Mild, Moderate, and Severe TBI?

• No modern TREATABLE disease uses such a coarse, imprecise 
classification

• Mild TBI is not always mild…..Severe TBI is not always severe

• Limited association with mechanism

• No effective targeted treatments for mild, moderate, severe

• These terms lead to treatment bias – nihilism in Severe, disregard 
for Mild

• Patients and families do not want us to use these terms



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



INHERENT CHALLENGES

MULTI-DIMENSIONAL NATURE OF THE EFFORT: 
Achieving Balance for a New Framework
• Aspirational vs. Pragmatic
• Classification vs. Characterization
• Diagnostic vs. Prognostic
• Clinical vs. Research
• Acute vs. Retrospective
• Clinical Syndrome vs. Biological Disease
• Adult vs. Pediatric 

”THE 80% SOLUTION”: NEXT BIG STEP (NOT THE FINAL STEP) 
TOWARD IMPROVED TBI CHARACTERIZATION



CLINICAL

BIOMARKERS

IMAGING

MODIFIER
S

C

B

I

M

PROPOSED FRAMEWORK FOR IMPROVED
TBI CHARACTERIZATION  

THE CBI-M MODEL
PILLARS CRITICAL TO CHARACTERIZATION & 

CLASSIFICATION OF INJURY
FACTOR INFLUENCING ASSESSMENT, 

MANAGEMENT, RECOVERY & OUTCOME

• INJURY FACTORS
• PATIENT FACTORS
• SOCIAL & ENVIRONMENTAL FACTORS

For Clinical & Research Applications



WHERE DO WE GO FROM HERE?

KEY DO-OUTS & ACTION PLAN IN PROCESS

• Refine the CBI-M Pillars - completed
• Finalize CBI-M Framework (Basic + Expanded) - completed
• Prepare consensus document – completed, November submission
• Prepare working group manuscripts- completed, November submission
• Following consensus, pilot test in existing data sets - initiated
• Develop and execute implementation plan, in partnership with 

stakeholders – early 2025
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Best Practice Guidelines: 
The Management of Traumatic Brain Injury

Based on the best 
available evidence or, if 

evidence is lacking, based 
upon consensus opinion of 

an expert panel

October 2025 



Gregory W. Albert, MD
University of Arkansas for Medical Sciences
Gretchen M. Brophy, PharmD
Virginia Commonwealth University
Randall M. Chesnut MD
University of Washington
Giuseppe Citerio, MD
University of Milano
Christine S. Cocanour, MD
University of California Davis Health
Arman Dagal MD
University of Miami
Bradley A. Dengler, MD
Uniformed Services University
Raquel C. Gardner, MD
Sheba Medical Center
Joseph T. Giacino, PhD
Harvard Medical School
Flora M. Hammond, MD, FACRM, FAAPMR
Indiana University School of Medicine
Odette Harris, MD
Stanford University School of Medicine
Gregory W. J. Hawryluk, MD, PhD
Cleveland Clinic
J. Claude Hemphill III, MD, MAS
University of California, San Francisco
Michael C. Huang, MD
University of California, San Francisco
Peter Hutchinson, MD, PhD
University of Cambridge
Frederick Korley, MD, PhD
University of Michigan
Tiffany LeCroy, MSN, RN
Shepherd Center

Angela Lumba-Brown, MD
Stanford University School of Medicine
Andrew I.R. Maas, MD, PhD
Antwerp University Hospital
Amelia W. Maiga, MD, MPH
Vanderbilt University Medical Center
Armaan K. Malhotra, MD
University of Toronto
Rebekah Mannix, MD, MPH
Children’s Hospital Boston
Cathy A. Maxwell, PhD, RN, 
Vanderbilt University School of Nursing
Michael McCrea, PhD
Medical College of Wisconsin
David K Menon, MD, PhD
University of Cambridge
Christopher P. Michetti, MD
University of Maryland Capital Region Medical 
Center
Susanne Muehlschlegel, MD
Johns Hopkins
Brooke Murtaugh, OTD
Madonna Rehabilitation Hospitals
David O. Okonkwo, MD, PhD
University of Pittsburgh Medical Center
Tolu O. Oyesanya, PhD, RN
Duke University
Mayur B. Patel, MD, MPH
Vanderbilt University Medical Center
Stacy Pelekhaty, MS RDN
University of Maryland Shock Trauma Center
J. Adair Prall, MD
AdventHealth Littleton
John Ragheb, MD
Nicklaus Children’s Hospital

P.B. Raksin, MD
Rush University Medical Center
Claudia Robertson, MD, FCCM
Baylor College of Medicine
Bryce R.H. Robinson, MD, MS
University of Washington
Guy Rosenthal, MD
Hadassah-Hebrew University Medical Center
Andres M. Rubiano MD, PhD 
Universidad El Bosque
Rachel M. Russo, MD, MS
University of California Davis Health
Angelle M. Sander, PhD, FACRM
Baylor College of Medicine
Alfred Pokmeng See, MD
Boston Children’s Hospital
Deborah M. Stein, MD, MPH
University of Maryland School of Medicine
Eiichi Suehiro, MD, PhD
International University of Health, School of 
Medicine
Kelli G. Talley, PhD, MPH, OTR/L
Virginia Commonwealth University
Phiroz E. Tarapore, MD, FAANS
University of California, San Francisco
Shelly D. Timmons, MD, PhD
Neurological Surgery and Neurocritical Care
Alex Valadka, MD
University of Texas Southwestern Medical Center
David W. Wright, MD
Emory University School of Medicine
John K. Yue, MD
University of California, San Francisco
Esther Yuh, MD, PhD
University of California at San Francisco

E
X
P
E
R
T

P
A
N
E
L



Introduction
Using the Glasgow Coma Scale
Triage and Transport
Goals of Treatment  
Intracranial Pressure Monitoring
Management of Intracranial Hypertension
Advanced Neuromonitoring
Surgical Management 
Nutritional Support 
Ventilation and Tracheostomy
Timing of Secondary Procedures
Timing of Pharmacologic Venous Thromboembolism Prophylaxis
Management Considerations for Pediatric Patients with TBI
Management Considerations for Elderly Patients with TBI
Prognostic Decision-Making and Withdrawal of Medical Support
Outcome Assessment and Quality Improvement in TBI

TBI Best Practice Guidelines 2024

2015

Introduction
Triage and Transport
Basic Assessment
Imaging
Blood-based Biomarkers
Goals of Treatment
Intracranial Pressure Monitoring
Tiered Management of Intracranial Pressure
Neuromonitoring
Surgical Management
Nutritional Support
Ventilation and Tracheostomy
Timing of Extracranial Procedures
Management of Associated Blunt Cerebrovascular 
Injury
Timing of Pharmacologic Venous Thromboembolism Prophylaxis
Pharmacological Management
Prognostic Assessment and Family 
Communication
Post-traumatic Epilepsy
Management of TBI Patients with GCS 13-15
Outcome Assessment
Rehabilitation for TBI
Education and Follow Up
Integration and Implementation of the Guidelines



Culture Change 
in TBI
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Forum on Traumatic 
Brain Injury

122

Action Collaborative 
for TBI Care

Disclaimer: The Action Collaborative is an activity convened under the 
auspices of the National Academies Forum on Traumatic Brain Injury. 
The discussions held during this activity do not necessarily represent the 
views of the National Academies, the TBI Forum, or any one 
organization.



Action Collaborative (AC) on Traumatic Brain 
Injury Care 

1
2

Goal: Create a nationwide, accessible, equitable, sustainable, and 
evidence-based system of post-acute care

Forum on Traumatic Brain Injury



Each demonstration clinic will receive the following deliverables 
from the AC Working Groups:
Follow up Care: Best Practice Framework of Follow up Care for TBI
TBI Educational Materials and Discharge Instructions: Improved 

adult educational materials and discharge instructions for TBI (CDC)
Clinical Components: Clinical elements of a multidisciplinary TBI clinic
Clinical Practice Guidelines: Priority evidence-based clinical management 

recommendations for optimizing recovery and wellness of people with TBI

Forum on Traumatic Brain Injury

Action Collaborative Working Groups 
Deliverables



Post-Acute Care Clinic Implementation

Each demonstration clinic will address the following elements:
1. Automated patient engagement tools 
2. Enhanced standardized education and discharge instructions on TBI 
3. Standardized assessment tools (e.g., NSI, GAD-7, PHQ-9, ISI, HIT-6)
4. Implementation of clinical practice guidelines which includes training for 

guideline application and development of quality measures 
5. Data platform
6. Implementation of continuous lessons learned – Learning Health Care 

System

Forum on Traumatic Brain Injury



Post-Acute Care Clinic System

We currently have 3 demonstration clinics in our post-acute care clinic network: 
University of California San Francisco
University of Pennsylvania
Medical College of Wisconsin

We have started working with key players at 2 potential sites:
University of Pittsburgh
West Virginia University 

Forum on Traumatic Brain Injury



Post-Acute Care Clinic Implementation

2025 Goals 
• We aim to have 3-5 demonstration clinics implementing program elements in 

2025
• Create a cohesive and connected network among the demonstration clinics
• Explore GetWell Loop and EPIC MyChart Care Companion
• Collect preliminary de-identified data from PAC-TBI clinics

Forum on Traumatic Brain Injury
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A NEW ERA IN TBI

A ROADMAP FOR ACCELERATING PROGRESS




