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NIA-AA Research
Framework

4. The term “Alzheimer’s disease’ refers to an aggregate
of neuropathologic changes and thus is defined in vivo by

biomarkers and by postmortem examination, not by
clinical symptoms

Jack, C. R., Bennett, D. A., Blennow, K., Carrillo, M.
C., Dunn, B., Budd, S., ... Silverberg, N. (2018). NIA-
AA Research Framework : Toward a biological
definition of Alzheimer ' s disease. Alzheimer's &
Dementia, 14(4), 535-562.
httos://doi.ora/10.1016/i.ialz.2018.02.018



NIA-AA Research
Framework

Cognitive stage

Cognitively Unimpaired Mild Cognitive Impairment
normal AD biomarkers, normal AD biomarkers with normal AD biomarkers with
cognitively unimpaired MCI dementia
eclinical Alzheimer’s Alzheimer’s pathologic change | Alzheimer’s pathologic change
pathologic change with MCI with dementia
Preclinical Alzheimer’s Alzheimer’s disease  with Alzheimer’s disease with
disease MCI(Prodromal AD) dementia
Alzheimer’s and
concomitant suspected non | Alzheimer’s and concomitant | Alzheimer’s and concomitant
Alzheimer’s pathologic suspected non Alzheimer’s suspected non Alzheimer’s
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non-Alzheimer’s non-Alzheimer’s pathologic non-Alzheimer’s pathologic change
pathologic change, change with MCI with dementia
nitively unimpaired
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Catafau, A. M., & Bullich, S. (2015). Amyloid PET imaging :
applications beyond Alzheimer ' s disease, 39-55.
https://doi.org/10.1007/s40336-014-0098-3



La malattia di Alzheimer
ha una fase preclinico

Influencing factors sentinels
ApoE 4, age, genetic factors, Functional/structural

circulating agents, comorbidity... Connectivity, FDG-PET
cognitive/brain reserve subjective feelings. ..

Clinical AD

dynamic process
of progression

L.
-
©
E
O
—
Q.
£
>
w

clinical threshold

asymptomatic

Dubois, B., Hampel, H., Feldman, H. H.,
Scheltens, P., Aisen, P., Andrieu, S., ... Working,
I. (2016). Preclinical Alzheimer ' s disease :
Definition , natural history , and diagnostic
criteria (Vol. 12).
https://doi.org/10.1016/].jalz.2016.02.002



La malattia di Alzheimer € un’entita
biologica con aspetti sistemci

Disorders of systemic immunity

* Phagocytic function of mononuclear
phagocytes | Blood abnormalities

*» Altered profiles of autoreactive antibodies * APP expression on platqlets 1

* AD risk variants in immunity-associated 2 * Altered APP isoform ratio and APP

: processing pattern in platelets
g&%g%@ﬁ?l ol D seani ! * Quantity and Af-binding ability of RBC |
- \ *» Albumin |, AB-degrading enzymes |

Cardiovascular disease

& Mibcardiatfanction | Respiratory and sleep disorders

S Encian fracts * OSA and COPD are associated with
¥ strcetll)?:;l l;?;gg'f‘lso\lv velocities ] y ‘ increased plasma Ap levels, which are
« Pl and Rl in BA, LTICA, RTICA 1 | ., negatively correlated with pulmonary

g : function
* Intramyocardial deposits of Ap

Renal dysfunction
* Serum AB levels are positively correlated
with impaired renal function

Hepatic dysfunction

* Plasma AP levels are positively correlated
with impaired hepatic function

* Afin liver tissue |

Microbiota disturbance and infection

* Disturbance of microbiome

» Plasma LPS and antibodies to
anaerobes 1

Metabolic disorders

* Glucose metabolism |

» Deficits in insulin and IGF signalling
* LDL-C 1,HDL-C |

* Membrane fluidity of platelets and — F— 5)}')-'itemic inf_lafr‘nmation r
leukocytes 1 A * Plasma proinflammatory cytokines 1,

including TNF, IL-1B, IL-6, CRP
* Infectious burden 1

» AD risk variants in lipid-metabolism-

associated genes: APOE, BIN1, APO,
SORL1, PICALM, PLD3

Wang, J., Gu, B. J., Masters, C. L., &
Wang, Y. (2017). REVIEWS A systemic view
of Alzheimer disease — insights from
amyloid - B metabolism beyond the brain




La malattia di Alzheimer €
clinicamente eterogeneaq, alire entita
POSSONO avere clinica simile

Logopenic PPA

Progressive amnestic
syndrome

neurndegenerative
differential diagnoses

* CARTS

* PART

* AGD

* Atypical FTLD-Tau or
TDP {17g21.31,
MAPT, GRN
COORF72 mutations
or GGT)

* Atypical LBD

o Atypical CTE

* PRNP mutations

Progressive
disturbance of visual ¢
other posterior
cognitive functions

Main
neurodegenerative
differentia! diagnoses

* 8D

« (8D

¢ Prion-associated
diseases

Praogressive
Impairment In single
word retrieval and in
repetition of
senences

Main
neurodegenarative
differential diagnoses

¢ FTLD-1au or TDP

« (BD

¢ Prion-associated
diseases

wnd\m

Progressive apathy or
behavoral
disirhibstion and
stereatyped
behadors, or with
predominant
executive dysfunction

Main
neurodegenarative
differential diagnoses

¢ Behavioural AD
FTLD-Tau, TDP or
FUS

* Dysexecutive AD
FTLD, LBD,
Parkinson’s disease
PSP, CBD,
Huntington's
disease

Villain, N., & Dubois, B. (2019). Alzheimer ' s Disease
Including Focal Presentations.



SNAP

» Suspected non-Alzheimer disease pathophysiology (SNAP) is a
biomarker-based concept that applies to individuals with
normal levels of amyloid-p biomarkers in the brain, but in
whom biomarkers of neurodegeneration are abnormal.

» Inthe Alzheimer disease Disease Neuroimaging Initiative, 7% of

participants who were clinically diagnosed as having AD
dementia met the criteria of SNAP.

2016 Feb;12(2):117-24. doi: . Epub 2016 Jan 18.
Suspected non-Alzheimer disease pathophysiology--concept and controversy.
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Limbic-predominant age-related TDP-43
encephalopathy (LATE)

» LATE neuropathological change (LATE-NC) is defined by a stereotypical TDP-43
proteinopathy in older adults, with or without coexisting hippocampal sclerosis
pathology.

» LATE-NC is a common TDP-43 proteinopathy, associated with an amnestic dementia
syndrome that mimicked Alzheimer’s-type dementia in retrospective autopsy studies.
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Nelson, P. T., Dickson, D. W., Trojanowski, J. Q., Jr, C. R. J., Boyle,
P. A., Arfanakis, K., ... Schneider, J. A. (2019). Limbic-
predominant age-related TDP-43 encephalopathy ( LATE ):
consensus working group report.



Conclusioni

» Nonostante il ruolo dell’amiloide nella malattia di
Alzheimer non sia chiaro, questa € un elemento
costante e (con alcuni caveat) specifico

» La malattia di Alzheimer ha aspetti biologici
extranervosi

» La presentazione clinica della malattia di
Alzheimer e eterogenea ed aspecifica. La clinica
non ¢ sufficiente ad individuarla

» Definire la malattia di Alzheimer come entita
clinica porta ad ignorare i pazienti preclinici



