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A man lives for as long as we 
carry him inside us,
for as long as we carry the 
harvest of his dreams,
for as long as we ourselves live,
holding memories in common, 
a man lives.
Brian Patten*

*-This is an excerpt from So Many Different Lengths Of Time – a poem by 
Brian Patten.  Thanks to Dr. Bernardino Ghetti for showing me this poem 
which was evocative to him of Dr. Trojanowski’s memory.



I met Drs John
Trojanowski and
Virginia Lee in
the mid-1990s



Pre-mid-1990s paradigm:

Alzheimer’s disease pathology

Dementia

NO YES

NO

YES



Progress in understanding
dementia phenotypes

Two recurrent themes:

Roles of Dr. Trojanowski

Roles of the ADRC system



J. Alzheimers Dis.
2001 Feb;3(1):117-119 



1997/8: 

Dr. Trojanowski
1997/1998:
Potamkin Prize
President of AANP
NIA-Reagan
Consensus
Synuclein paper

Helluva
year

2007 & 2009
FTLD Consortium

2012
NIA-AA ADNC 
Consensus

2013
PART

2008
Consensus 
on MSA

2017 
DLB 
Consortium

2019
LATE 
Consensus

2006
TDP-43

2013
ARTAG

Timeline 

John Trojanowski 
was coauthor on 

all of these!



TDP-43 proteinopathy
ALS/FTLD spectrum

Dr. Manuela Neumann
Dr. John Trojanowski
Dr. Virginia Lee
Et al 
2006, Science



ALS/FTLD-TDP spectrum

Various degenerative conditions

Developmental, neoplastic,
& other diseases

Brain trauma (chronic)

TDP-43 proteinopathy

MOST COMMON: LATE



Misfolding proteinopathies
are complex, and prevalent
comorbid pathologies 
strongly influence the 
clinical and pathologic
phenotypes



Αβ

Tau
TDP-43

α-Synucleinhttps://www.artstation.com/artwork/x1Xm2



Dr. Erin 
Abner

Dr. Shama 
Karanth

Quadruple
misfolded proteins
(QMP)

Karanth et al, 
JAMA Neurol 2020

“Pure 
AD”

LATE+
AD+ 
LBD



Dr. Erin Abner

Dr. Shama 
Karanth

AD+LATE

“Pure” AD
“Pure” LATE

Average length of yearly longitudinal follow-up: over 10 years

Karanth et al, 
JAMA Neurol 2020



Impact on
public health = x Prevalence

There’s a metric for that: 
Attributable risk

Morbidity 
& mortality
per person
affected



Impact on
public health = x Prevalence

There’s a metric for that: 
Attributable risk

What %age of AD-type (amnestic) dementia in a 
population is attributable to LATE-NC?

Morbidity 
& mortality
per person
affected



Brain, 2019

LATE-NC 

Kudos to 
Dr. Schneider
& Rush U team!

Implication:
~15-20% of 
assigned “AD-
type dementia” 
risk attributable 
to LATE-NC ~40% of assigned “AD-type dementia” risk is 

attributable to ADNC (plaques/tangles)



There was no standard or even common terminology.

No prior consensus-based effort had tackled TDP-43 in aging.

Challenges (prior to 2019)

A very under-appreciated, under-studied clin-path phenomenon.



Classification and terminology were needed to help…

• Enable autopsy diagnosis (“standardize the gold standard”)
• Increase awareness of this condition
• Catalyze research

o Diagnostic studies – specific biomarkers required
o Important therapeutic target in its own right
o Key consideration in AD clinical trials
o Animal models and other experimental contexts
o Genetics, risk factors, and many other correlates

• Enable a “common language” across disciplines

Opportunities



NIH-sponsored, international, multi-disciplinary 
group of experts, after 6 months in 
subcommittees, teleconferences, and then
a 2 day in-person meeting, wrote a report with 
recommendations



Brain, 2019

Neuropathology-
based diagnosis, 

classification, 
and staging

Kudos to 
Drs. Dickson and Josephs
& Mayo Clinic team!



How specific is 
the pathology 
of LATE?



The pathology of LATE-NC is 
significantly different from 
the pathology of FTLD-TDP

U. Kentucky & UPENN
ADRCs

JL Robinson et al, 
Brain 2020



LATE vs FTLD-TDP
• Both: TDP-43 pathology
• Different neuroanatomy
• Mostly different symptoms
• Mostly different age predisposition
• LATE far (~100x) more prevalent



FTLD-TDP
 Average age at autopsy <75 years
 Behavioral, psychiatric, or language 

predominant presentation
 Unusual (<1:1000 lifetime risk)
 Widespread neocortical pathology

“Pure” LATE-NC
Age at autopsy >85 years
Duration of MCI 

prolonged
Amnestic presentation
Not a FTD clinical picture
Common (~1:10)
Limbic TDP-43

LATE-NC + ADNC
Average age at autopsy 

>80years
Swiftest clinical course
 +LBs – even worse
Very common (~1:3)
Limbic TDP-43

Clinical and pathological 
phenotypes of age 
related TDP43 
proteinopathy

Thanks to Dr. Jicha



Follow-up questions:

Does LATE-NC often occur in the absence of either 
AD pathology or FTD clinical syndrome?

Does LATE-NC tend to eventually progress 
to FTLD-TDP?



Follow-up questions and answers:

Does LATE-NC often occur in the absence of either 
AD pathology or FTD clinical syndrome?

Does LATE-NC tend to eventually progress 
to FTLD-TDP?

YES

NO



When (Dr. Trojanowski was) asked … to name one pathway 
that is the cause of (Alzheimer’s) disease…?

“Well, I think that’s erroneous because AD is not one 
disease. …"

“I think the scientific community appreciates that we 
should think of Alzheimer “diseases” rather than one 
disease and the public, I hope, will also appreciate that. 
There are many forms of this dementia we call AD.”

—John Trojanowski



Phenotypes addressed by clinical trials

LATE

Cognition

Time  



LATE

Cognition

Time  

No
pathology

Phenotypes addressed by clinical trials



LATE

Cognition

Time  

“Pure” LATE-NC

Phenotypes addressed by clinical trials
No
pathology



LATE

Cognition

Time  

“Pure” LATE-NC

“Pure” ADNC

Phenotypes addressed by clinical trials
No
pathology



LATE

Cognition

Time  

“Pure” LATE-NC

“Pure” ADNC

ADNC+
LATE-NC

Phenotypes addressed by clinical trials
No
pathology

Prevalent(10% overall)
More prevalent
Most prevalent 



LATE

Cognition

Time  

“Pure” LATE-NC

“Pure” ADNC

ADNC+LATE-NC

Phenotypes addressed by clinical trials
No
pathology



The future of clinical trials

LATE

Cognition

Time  

“Pure” LATE-NC

“Pure” ADNC

ADNC+LATE-NC

?

No
pathology



2019-2021 Autopsied cases, UK-ADRC; n=60
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LATE: 
What it is:
Limbic-predominant age-related TDP-43 
encephalopathy

Why it’s important:
• A common high-morbidity brain disease
• A helpful disease-related concept
• Part of a movement away from “dichotomous 

dementia/ dichotomous pathology” paradigm

Roles of Dr. Trojanowski:
Many and various! 



THANKS JOHN !!!!!
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