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(About Learning Health Systems. Agency for Healthcare Research and Quality, Rockville, MD)

“A health system in which 
internal data and experience 
are systematically integrated 
with external evidence, and 
that knowledge is put into 
practice.”

Learning Health System

Feedback cycle for learning and improvement
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(IOM, 2007; NASEM, 2016; AHRQ, 2019; NASEM 2022) 



1. Diagnostic: Which performance-based TBI assessment measures accurately  
detect mild TBI in adults within the first 48 hours of injury?

2. Prognostic: Which TBI endophenotypes, identified at 1-month post-injury, 
are most likely to remain permanently dependent on others for ADLs?

3. Treatment: What treatment is most effective for post-traumatic fatigue 
persisting longer than 12 weeks after mild to moderate TBI?

What type of questions should a TBI LHS be 
able to answer?



Clinical Outcomes Biomarkers Imaging            Biostatistics
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TRACK-TBI as a Learning Health System



1. Create an “Information Commons” to promote collaboration and 
accelerate TBI research

2. Improve TBI diagnosis and classification/taxonomy 

3. Improve TBI outcome assessment 

4. Identify the health and economic impact of mild TBI 

TRACK-TBI Aims



Symptoms

Source: Hawgood et al, Sci Trans Med, 2015

Biofluid Biomarkers

Objective
Precision Neuroscience            Personalized Care     



Approach



http://www.commondataelements.ninds.nih.gov

NINDS CDE Program Officer:
• Carolina Mendoza-Puccini, MD

NINDS Team: 
• Nsini Umoh, PhD
• Hibah Awwad, PhD

Steering Committee Co-Chairs: 
• Joseph T. Giacino, PhD
• Dave Mellick, PhD
Contractor: 
• Emmes

Purpose
• Facilitate comparison of findings across 

studies
• Establish stronger evidence base for  

treatment of TBI
• Identify overlap between TBI and 

psychological health disorders

http://www.commondataelements.ninds.nih.gov/
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>18
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≤60 >60
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CRS-R discontinue 
criteria met?

Yes No

GOSE and DRS via 
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STOP

       

On follow-up, if the 2 week (or prior assessment) was completed up to the: 
1. Comprehensive Assessment Battery (CAB) , then repeat CAB 
2. CAP Cognitive Impairment (CAP-COG), then repeat one of the forms 

of the GOAT and follow flow chart 
3.   Coma Recovery Scale-Revised (CRS-R), then repeat CRS-R and 

follow step-up rules 

Comprehensive 
Assessment Battery 
(CAB):

For subjects able to 
complete standardized 
neuropsychological 
assessment

Abbreviated 
Assessment Battery 
(AAB):

For subjects with DoC, 
confusion or aphasia

TRACK-TBI Flexible 
Outcome 
Assessment 
Battery (FAB)



TRACK-TBI Database

• 3749 participants enrolled (TBI: concussion to coma)
• 300 controls (150 ortho trauma + 150 friend controls)

• > 3000 data fields per participant

• 3,220 standardized Adult MRIs (2w and 6m)

• 42,000 biospecimen samples (DNA, RNA, Plasma, Serum)

• 3,240 follow-ups between 2 and 8 years post-injury

https://tracktbinet.ucsf.edu/



Objectives: 

• Establish a collaborative, 
multidisciplinary team to advance 
the identification and validation 
of clinical outcome assessment 
measures (COAs) and biomarkers
for use as potential FDA-qualified 
drug development tools (DDTs)

• Initiate development of CDISC 
data standards for trials involving 
diagnosis and treatment of mTBI
to modTBI.

TED Metadataset



TRACK-TBI Achievements: Natural history of recovery

Trajectory of recovery across first 12 months after mTBI

GCS 13-15
GCS 3-8

Trajectory of recovery across first 12 months after sTBI 



GOSE 2-Way Scoring (TBI-specific v. All cause)

Abbott Labs iStat Alinity Point-of-Care deviceFDA-approved imaging biomarker for mTBI therapeutic trials

TRACK-TBI Achievements: Tools and Technologies Clinical Data Interchange 
Standards ConsortiumEB-COP
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(IOM, 2007; NASEM, 2016; NASEM 2022) 
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