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Hypothetical Models of Cognitive Decline after TBI

Adapted from: Cole JH et al Annals of Neurology. 2015;77 (4):571-581.

Time (years)

C
og

ni
tiv

e
P e

r fo
rm

an
ce

TBI

Dementia



What are the pathologies contributing to long-
term trauma-related neurodegeneration?
• Age-related pathologies (even if not accelerated by TBI)

• Amyloid aggregation
• Tau hyperphosphorylation
• Microvasculopathy
• Synucleinopathy

• Pathologies accelerated by TBI (also age-related)
• Axonal degeneration
• Microvasculopathy
• Neuroinflammation



Era of anti-amyloid therapy is upon us
• Anti-amyloid Mabs very 

effective at removing Ab 
aggregates from brain

• Modestly effective in 
slowing cognitive decline

• Moderate effect on pTau 
181, Tau

• No effect on NfL

• Should we consider anti-
amyloid therapy in older 
individuals after TBI 

• More research warranted

Van Dyck et al NEJM 2022



What to do about microvasculopathy 
after TBI?—Statins 

• Pharmacoepidemiologic study of 28,815 Ontario 
residents >66 years old diagnosed with 
concussion over 10-yr period

• Median age 76 years; 61.3% female
• 7058 (24.5%) received a statin
• 4727 (16%) diagnosed with dementia over mean 3.9 

years follow-up
• Current recommendations for stain use based 

on history of vascular event, composite 
cardiovascular risk, and family history

• Should TBI history be included?
• More research is needed

Redelmeier et al JAMA Neurology 2019

13% reduction
RR 0.87 (0.81-0.93)



What to do about microvasculopathy 
after TBI?—PDE-5 inhibitors 

Pharmaco-
epidemiologic study 
based on insurance 
claim data from 7.23 
million individuals at 
risk for ADFand et al Nature Aging 2021

69% reduction
HR 0.31 (0.25-0.39)

Kenney et al Ann Clin Trans Neuro 2018

Healthy Control

TBI #1

TBI #2

Sildenafil potentiates cerebrovascular reactivity in 
the chronic stage after TBI



Other therapies ready for clinical studies in 
elderly people after TBI
• GLP-1 antagonists
• PDE-5 inhibitors
• Anti-inflammatory agents

• COX inhibitors (non-specific inhibitors and COX-2 specific inhibitors)
• TNF-a inhibitors (etanercept, infliximab)

• Novel chemical entities
• List is long
• Anti-Tau immunotherapies
• Anti-synuclein immunotherapies
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