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Fig. 3. Demographic deficit in OECD member nations. Observed and projected size of the incoming
(20-24) and outgoing (60-64) working-age cohorts in OECD countries, 2000-2030. Source: OECD
figures, Oxford Institute of Population Ageing, 2012.
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Population pyramids, EU-27, 2019 and 2050
(% share of total population)
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Age, Neuropathology, and Dementia
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Gillian Forster, B.Sc., Fiona E. Matthews, Ph.D., and Carol Brayne, M.D.,
for the Medical Research Council Cognitive Function and Ageing Study
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Figure 1. Modeled and Observed Prevalence of Moderate or Severe Pathological Lesions According to Age.

Persons who died with dementia (yellow) are compared with those who died without dementia (blue). Filled sym-
bols represent the observed prevalence of moderate or severe pathological lesions, and I bars show the 95% confi-
dence intervals. The solid and broken lines represent modeled prevalence values.




Neuropathologically defined subtypes of Alzheimer’s disease Lancet Neurol 2011; 10: 785-96
with distinct clinical characteristics: a retrospective study
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Alzheimer disease
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Table 1 Hypothetical correlation between PART and AD

fNFT—predominam Dementiﬁ

No AD/no Asymptomatic p-preAD Symptomatic AD
PART PART (symptomatic PART)
AP phase 0 0-2 1-5 0-2 3-5
Braak-NFT-stage 0 -1V 0-VI I IV I11-VI
Degree of AD pathology NoAD No or low AD Low-high AD§ No AD or low Intermediate—high AD
Clinical signs of dementia No No No Yes Yes

or cognitive decline

kﬁ

A

PART vs. AD: symptomatic PART and symptomatic AD can be distinguished by AP pathology. Asymptomatic PART and p-preAD overlap in
those cases with initial AB pathology (A phases 1. 2)
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Four distinct trajectories of tau deposition
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A matter of time: chronology of current
neuropathological diagnostic guidelines

2000
2001
2002
2003

Braak a-syn

Apertura BTN

2,5
2
1,5

< | LT

> S DD
S O ®

O N D H A DD
A R LA SR
TR RDTRDT ADT AR AR AR AR AR A

W Apertura BTN

>

R
o
DN

7 —
=1

O A
S
%Q

2004

AGD

2005
2006
2007

FTLD

2008
2009
2010

2011

2012 NIA-AA  Vascular score
2013 ALS GGT
2014 PART

2015

2016 VCING ARTAG CTE | TDP-43
2017 DLB IV

2018

2019 LATE-NC

2020

2021 LPC CTE Il




Acta Neuropathol (2012) 123:1-11
DOI 10.1007/s00401-011-0910-3

CONSENSUS PAPER

Table 2 “ABC” score for AD neuropathologic change
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Staging and natural history of
cerebrovascular pathology in dementia

V. Deramecourt, MD,
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Lébulo frontal
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Hipocampo
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Score total (3)
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Vascular cognitive impairment neuropathology
guidelines (VCING): the contribution of
cerebrovascular pathology to cognitive
impairment

Olivia A. Skrobot,' Johannes Attems,? Margaret Esiri,> Tibor Hortobagyi,"*

James W. Iﬂ:mside,‘S Rajesh N. Kalar‘ia,2 Andrew King,7 George A. Lammie,a David Mann,g
James Neal,'? Yoav Ben-Shlomo,'' Patrick G. Kehoe' and Seth Love'

Likelihood that cerebral vascular disease
contributed to cognitive impairment - . Low (<50% Moderate (50-80%)| High (>80%)

One or more large (> 10 mm) ' F ' - b i
subcortical cerebral infarcts - = + + + iR

Moderate or severe occipital
leptomeningeal CAA

Moderate or severe occipital white
matter arteriolosclerosis

Mast

Figure I VCING model estimating the likelihood that cerebrovascular disease contributed to cognitive impairment.
Combinations of the three main determinants—at least one large (> 10 mm diameter) infarct, moderate/severe occipital leptomeningeal CAA,
and moderate/severe arteriolosclerosis in the occipital white matter—are used to assign a low, intermediate or high likelihood that cerebro-
vascular disease contributed to cognitive impairment in an individual case. Scale bars in the top, middle and bottom photomicrographs represent
I mm, 250 um and |00 um, respectively.
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Limbic-predominant age-related TDP-43

encephalopathy (LATE): consensus working

group report
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B LATE-NC related stages based on anatomic distribution of TDP-43 pathology

LATE-NC
Stages0 - 3

Sl.m piisec stang o.f Moo Josephs TDP-43 proteinopathy staging |Rush University TDP-43 proteinopathy staging
proteinopathy” for routine LATE-NC
4 (KA Josephs etal, 2013) (S Nag et al, 2017)
diagnosis (consensus recommendation)
0 None 0 None 0 None
1 Amygdala 1 Amygdala 1 Amygdala
2 Entorhinal cortex, subiculum 2 Entorhinal cortex, CA1
5 Hiopocaon 3 Donrato; O::?:hotomprr:i;orhx 3 Anterior temporal cortex
st i i o 2 4 Midtemporal and orbitofrontal cortex
5 Inf olive, midbrain
3 Middle frontal gyrus (MFG) 6 Basal ganglia, MFG 5 MFG
*-Any TDP-43 proteinopathy is seen in that anatomicregion
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TDP-43 encephalopathy (LATE)



TDP-43 .

Esclerosis del
hipocampo




Received: 6 October 2022 Revised: 5 December 2022 Accepted: 21 December 2022

DO 10.1002/a2.12942 . s .
Alzheimer’s & Dementia’

RESEARCH ARTICLE THE JOURNAL OF THE ALZHEIMER'S ASSOCIATION

A novel histological staging of hippocampal sclerosis that is
evident in gray matter loss in vivo

Diana Ortega-Cruz'? | AliciaUceda-Heras>*® | JuanEugenio Iglesias*® |
Maria Ascension Zea-Sevilla® | Bryan Strange®? | Alberto Rabano?
Stage Diagram 1X HIE 4X HIE
] e e
: el _—

0 ) 4

|

1]

n

v

Stage

Diagram

Mean GMD
o
=N

0.27

Histological changes

No disproportionate
changes

Glial hypercellularity
at CA1/Sub

Cortex shrinkage
at CA1/Sub

Severe neuronal
loss at CA1/Sub

Severe neuronal loss fully
encompassing CA1 and at
least one adjacent subfield

HS stage

1
l
¢ ¢
& | 4 :
) 4 . . : b4 t
i [ o] ! { , !
{ b:. r e Gzt I'a
S o e o o | Bl
L LS 1 2
4 L‘
Head stage Body stage
0 | I mn v 0 | Il n v




Argyrophilic grain disease
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Perirhinal
cortex

Transentorhinal
cortex

l Entorhinal cortex

i

Rabano et al., 2014

Saito et al., 2004




Aging-related tau astrogliopathy (ARTAG)
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Aging-related tau astrogliopathy (ARTAG): harmonized
evaluation strategy

A full list of authors and affiliations appears at the end of the article.
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Fig. 3 Heatmap of severity scores of subpial (a), white matter (b) and grey matter (c) ARTAG in the cohort of non-FTLD tauopathies. The more
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Heterogeneidad patologica y comorbilidad en demencia

Patologia de tipo Alzheimer
* Patologia cerebrovascular
* Patologia de tipo Lewy

* Limbic-predominant age-related TDP-43
encephalopathy (LATE)

* Aging-related tau astrogliopathy (ARTAG)

 Enfermedad de granos argirofilos

e Otras patologias



N 167
Sex 79% female
T in CAFRS (mths) 52.9 (38.6)
Age at onset 75.4 (7.3)
Age at death 87.2 (6.5)
Survival time 11.9 (4.4)
PMI (hrs.) 4.5 (2.1)
APOE e4 45.2%
High ADNC 75.8%
High vascular path. 54.5%
Lewy path. (LPC>1)* 37.8%
LATE (HS) 71.2% (45.2%)
ARTAG 52.7%
AGD 12%

Main neuropathological diagnosis

Tauopathies Vascular

(Pick’s, PSP, GGT)
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Neuropathology of supercentenarians - four @
autopsy case studies

Masaki Takao'*"®, Nobuyoshi Hirose?, Yasumichi Arai®, Ban Mihara® and Masaru Mimura®

Fig. 2 Coronal sections at the basal ganglia and hippocampus level. Cortical ribbons and cerebral white matter are well-preserved. Small cortical
infarct in Case 1 (a). a Case 1, (b) Case 2, (c) Case 3, (d) Case 4. Bar=1 cm




Table 1 Patient demographics and summary of neuropathological analyses

Case 1(111 yo)

Case 2 (111 yo)

Case 3 (114 yo)

Case 4 (110 yo)

Sex

Female

Female

Female

Female

Past medical history

Clinical condition before

—
HT-, DM-

Clear communication, wheel chair

—
HT-, DM-

No dementia

—
HT-, DM-

Clear communication,

_—
HT+, DM-

Almost clear communication,

death wheel chair wheel chair
Barthel index 10 60 90 20
CDR 05 MNA 0 MNA
MMSE MNA due to refusal 15 22 MNA
Age 106 Age 106 Age 108 Age 109
MMSE was 18 at age
113 and 114
Cause of death Heart failure Renal failure Senility Sepsis
APOE 2/3 2/3 3/3 3/3
Brain weight (fresh) 460 (left hemisphere) 825 1,015 1,115
Atrophy F T F T F T T
A-beta, Thal phase 3 (A2) 3 (A2) 1 (A1) 2 (A1)
NFT stage (AT8) (Braak) Il (B2) v (B2) Il (B2) v (B2)
Neuritic plaques (CERAD)  Moderate (C2) Moderate (C2) Sparse (C1) Moderate (C2)
CAA MNone MNone None Mild
AD pathological changes Intermediate Intermediate Unclassified Intermediate
(NIA-Reagan)
AD pathological changes  Intermediate Intermediate Low Intermediate
(NIA-AA) PART possible
ARTAG Subpial, subependymal, gray matter, Subpial, gray matter,  Subpial, gray matter,  Subpial, subependymal, gray

white matter, perivascular

white matter

white matter

matter, perivascular

Arteriolosclerosis

White matter rarefaction

Etat criblé (basal ganglia

and thalamus)
Vascular brain injury

Alpha-synuclein
pathology

[DP43 pathology

Mild to moderate
Moderate

Moderate

Multiple cortical infarcts

None

Present, subiculum, PHG

Mild to moderate
Mild

Severe

None

None

Present, subiculum,
PHG

Mild to moderate
Mild

Severe

None

None

Uncus, sparse

Mild to moderate
Moderate

Moderate

MNone

None

Uncus, sparse

Hippocampal sclerosis

None

None

None

None

Hirano bodies/GVD
(Hippocampus)

Present/present

Present/present

Present/present

Present/present
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The prevalence, correlation, and co-occurrence of neuropathology in old age:
harmonisation of 12 measures across six community-based autopsy studies of
dementia
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