1

Geri-TBI
A prospective multi-center evaluation of geriatric patients with traumatic brain injury
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Background and Significance

Traumatic brain injury (TBI) is a leading cause of death and disability in the United States contributing to about 30% of all injury deaths (1).  In the US, approximately 5 to 6 million people, or 2% of the population, currently live with TBI-related disabilities (1).    Each year, TBI afflicts at least 1.4 million individuals and accounts for 50,000 deaths and 235,000 hospitalizations (2).  Worldwide, it is estimated that 10 million people are affected annually by TBI (3).  
According to the US Census Bureau, the estimated population of individuals older than 65 years was 35 million in 2006 and it is expected that the older population will double to 70 million by 2030 (4).  This group is anticipated grow to more than 86 million, or 1 in five persons, by 2050 (5-7).  Currently, older adults have fewer disabilities and more active lifestyles than those of previous generations, which increase their risk of injury.  At least one study from 1990, estimated that 40% of all trauma patients will be 65 or older by 2050 (8).  That number is likely to be higher with some major trauma centers already exceeding that figure (9).  Trauma in the elderly accounts for $12 billion in annual medical expenditures and $25 billion in total annual healthcare expenditures (10).
Although individuals 65 years or older represent only 10% of all patients with TBI, they account for 50% of TBI-related deaths (11).  Patients who are older than 75 years have the highest TBI-related hospitalization rate which is twice the rate for any other age group (12).  The TBI-related fatality rate among patients older than 65 years is more than twice as high as patients 20-44 years of age (12).  Specifically, among the elderly, there are 155,000 cases of TBI annually in the US leading to 12,000 deaths (13) and more than 80,000 emergency department visits each year, approximately three-quarters of which result in hospitalization (14). In 2003, the aggregate charges for treating a principal diagnosis of TBI in patients aged 65 and older exceeded $2.2 billion (15).

The increase in TBI-related hospitalizations and fatalities in elderly patients will worsen over the next decade as the world’s population ages.  Although guidelines for the treatment of TBI have been established, they quite simply do not address the special challenges of managing TBI in older patients (16, 17).  Although TBI is well-recognized as a major public health problem, especially in geriatric patients, research on it is surprisingly sparse. Furlan and Fehlings reviewed all abstracts presented at the National Neurotrauma Symposia from 1984 to 2007 and found that only 1% addressed the effects of age on TBI and only 7 of over 4000 were clinical studies addressing the effects of aging on TBI (18).  Most of the data available on management of geriatric patients with TBI come from subgroup analyses of larger cohorts.  For example, there is almost no data on the appropriateness of ICP monitoring in older patients; a well-recognized standard of care for most patients with severe TBI.  
For the reasons outlined above, there remains a significant need for better data on baseline variables such as frailty, efficacy of interventions and outcomes in geriatric patients with TBI.  This proposal describes a plan for strategic data collection across a large number of high volume trauma centers.  It is our hope that this unique database will inform future research into better care for the elderly patient with TBI.
Primary aim

1. To establish an aggregate database of information on baseline clinical and demographic characteristics, medication use, markers of frailty, injury characteristics, management strategies, and outcomes following TBI in geriatric patients.

Secondary aims

1. Establish best practices for management of geriatric patients with TBI
2. Establish how markers of frailty correlate with outcome in geriatric patients with TBI

Experimental Design/Methods

Study Design: 
Prospective multi-center observational study of geriatric patients with TBI.  Data collected with be purely observational and involve no study-based therapeutic interventions or alterations in patient care.  

1. Inclusion Criteria: 
2. Age ≥40 

3. CT-verified TBI
Exclusion Criteria: 

1. Any other body region injury AIS >2

2. Presentation at enrolling center >24 hours after injury

3. Pregnant women

4. Prisoners
Data points to be collected (including but not limited to):  

1. Baseline demographics including age, past medical history/comorbidities, medications, location of residence 
2. Baseline frailty measurements including the Trauma-Specific Frailty Index (19)
3. Baseline injury characteristics including mechanism of injury, GCS, pupillary response, CT findings, ISS, head AIS, GTOS
4. Baseline laboratory values 

5. Interventions including medications administered such as anticoagulant reversal, operative therapy, ICP monitoring, other interventions such as tracheostomy

6. Palliative care interventions such as DNAR, palliative care consult use, withdrawal of life-sustaining therapy

7. Outcome variables including LOS, ICU, LOS, ventilator days, discharge disposition, discharge GCS, mortality, functional evaluation per standard of care, cause of in-hospital death 

Data Collection and Statistical Analysis:  

Will include:

1. Distributions and frequencies of all variables. 
2. Missing data will be assessed and multiple imputation techniques will be considered if >10% missing.  
3. Bivariate comparisons between exposures and outcomes of interest.
4. Appropriate regression modelling of outcomes as function of exposure of interest and controlling for confounding variables.
5. A priori interactions with age, sex, and TBI severity tested

Data will be collected in a password protected cloud based system.  Only the site study teams will have access to unique identifiers.
Risk/Benefit Analysis:

Best practices in the care of the geriatric patient with TBI unknown. If high quality information about baseline variables, interventions, and outcomes can be collected, then significant benefit will result.  The only risk is the loss of confidentiality to study subjects. 

Consent Procedures 

This is a prospective observational study designed to prospectively record data on patients who are managed per institutional standard of care. Thus, a waiver of informed consent is requested for this study. Data will be recorded in a secured database.
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