Klinisk neuropsykologi: epilepsi och
neurodegenerativa sjukdomar—del
Il

Thomas Karlsson

Syfte

Presentera de viktigaste ND sjukdomarna
— Inklusive méjliga orsaker

Titta pd vad man bor titta pa

Forsta att ”demens” ar ett otillrackligt,
foraldrat och felaktigt begrepp for att vara
av varde for neuropsykologer

Plus lite nytt (?)

Two unique human phenomena

 Prolonged adolescence (11—18 years):
200000 years ago?

« Late-life survival: <100 years old?
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Att overvaga...

Det har funnits ca. 5000 generationer

| de flesta av dessa (4900?) har fa blivit
aldre an 35 ar och ingen aldre &n 50

Det &r under tre generationer som
manniskan levt mer &n 50 ar igenomsnitt

Endast under den senaste generationen har
manniskan levt langre &n 80 ar

Schirrmacher, F. (2004). Das Methusalem-Komplott. Berlin: Blessing Verlag

Slutsats?

« Var generation ar den forsta dar aldrandet ar
ett massfenomen
Det mesta vi behover veta om aldrandet
(inklusive dess sjukdomar) aterstar att
léra. ..

Overview: proteinopathies

Work in recent years have demonstrated
that neurodegenerative disorders all have
occurrence and abundance of protein
misfolding and abnormal intraneuronal
inclusions in common — proteinopathies

Give rise to distinct, but overlapping,
disruption of localized brain networks
Localization, not pathology (or illness),
produces different phenotypes
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Proteinopathies

Tauopathies

Hippocampal
—— sclerosis
Fronto- )
temporal
~ __

B EEEE———.

Proteinopathies (continued)

a-synuclein Huntingtin

Parkinson’s . rion disease

(Creutzfeldt-
Jacob; BSE,

Aggregated Acquredby Stbseluar Localization
Native Protein or  Main Asscclated Infection in
Prolein __ Peplide _Dissases in humans Humans  Native Aggregates
PrPS PP (variant, introgenic) ves plasma mostly
Greutrfeldt-Jacob, Kuru extracalllar
(sporadic, famitial) no
Croutzfeldt-Jacob,
Fatal familal insomnia,
Gerstmann-Straussler
Scheinker
Tau frontotemporal lobar cyloplasmic  cytoplasmic
dementia, Alzheimer
a-synuclein Parkinson, lewy body nudearand  cytoplasmic
dementia symaptic

pamyloid  Alzhaimer trarsmembrane mostly
extracelllar

PolyQ Huntington nudear nuclear
spinocerebelar ataxias

S0D1 amyolrophic lateral sclerosis cyloplasmic  cytoplasmic
amyolrophic lateral solerosis, nudear mostly
frontotemporal lobar cytoplasmic
degeneration
‘amyotrophic lateral sclerosis, mostly
frontotemporal lobar eytoplasmic
degeneration




Inclusion

Neurofibrillary tangles

Lewy bodies

Pick bodies

MND inclusions

Association

Aging, Alzheimer disease,

Main constituents
Phosphorylated tau protein

progressive supranuclear palsy, (3R, 4R), ubiquitin

post-encephalitic
parkinsonism, Guam
parkinsonism-dementia,
myotonic dystrophy, subacute
sclerosing panencephalitis,
Niemann—Pick disease type C,
other rare disorders

Aging, Parkinson's disease,
dementia with Lewy bodies

Pick’s disease

Motor neuron

disease/amyotrophic lateral
sclerosis

asynuclein, neurofila
protein, and ubiquitin

Neurofilament protein,
phosphorylated tau protein
(3R), ubiquitin

TAR DNA-binding protein 43
(sporadic cases) or superoxide
dismutase 1 (some familial
cases) or fused-in-sarcoma
protein (other familial cases)
ubiquitin, p62

Alzheimers sjukdom

Normal Alzheimer's

Neurofibrilla
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Neurofibrillary tangles that are typically observed in
Alzheimer’s disease

A New Player

» TDP-43 (Tar DNA-binding protein of 43
kDa); an rNA-binding protein that functions
in exon skipping and is identified in an
abnormal phosphorylated state in cellular
inclusions
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Why?

Plaque and NFT burden does not
sufficiently account for cognitive,
psychiatric, and functional impairment

Normal elderly persons can have a high
load without impairment

Scavenging plaques has no clear effect in
humans

Functions

f Stress granules
7
A

)
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1D © RNA trar

E~NPIa mrNAsplicing RNA tra les
@ b mRNA stability
200BOO0000C

=

+ silencing (ssDNA)

TDP depositions

Alzheimer’s disease
Frontotemporal dementia
ALS

Supranuclear palsy

Repeated head trauma (CTE)




TDP-43 may affect the early
stages

Global Cognition

T
-10
Years Before Death

Wilson, et al. (2016). Neuropsychology, in press. http://dx.doi.org/10.1037/neu0000282

TDP-43 may affect the early
stages

Global Cognition

s pafoloay

1o, langles andh ppocampl sclerosis

16p43, tangles and lemy bodes

1do43, tangles, hippocampsl sderasis and lewy bodies

Years Before Death
Wilson, et al. (2016). Neuropsychology, in press. http://dx.doi.org/10.1037/neu0000282

Outcome variable Regression estimate (95 % CI) Adjusted p value*

Regression f Logistic odds ratio® Age adjusted Age and Braak adjusted Fully adjusted

carrier 1009, 1L1) 085 092 0.20
Clinical features

Cognitively impaired 2302770 o007 014 0.06
Mini-mental state examination 002 002
Clinical Dementia Rating scale <0.001 <0001
Boston naming test 005 0.05 0

Dementia Rating scale—memory ~0.4 (=06, =0.2) <0.001 <0001
Neuropsychiatric inventory—() 0.0(00,0.1) 03s 034

Josephs, K. A. et al. (2014). TDP-43 is a key player in the clinical features associated
with Alzheimer’s disease. Acta Neuropathol (in press),
DOI 10.1007/s00401-014-1269-z
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Amygriaia

Indesior emporal
sl orse

Basal gargia

Suosianss s
Miceain tegment

Infesior e

Percent of subjects

» That is, medial temporal lobe

Mechanism(s)?

»

potential relationships between artero

osclerosis and HS-Ageng. (A) The current sty indcates 4

trong aociation betwoen arterikacierosis and HS-Ageing
pathology i elderty persons’ brains. Digtal pa

underscores the relevance of arterioles the

ibservaions are compatible with at least four separate mech.
anistic hypotheses First

independently may contri

Experimental observations

latan with artenciosderosr

®

Hypertension) diabetes Nowel tactors]
2 Other systemic factors narterioles

Ageing pathakogy may promote arteroloscleross (igh
arrows). Future st quired o test th
¥

> Mippocampl sclerosis of Ageing
(usually TOP430)

Mechanistic hypotheses

Table 4 HS-Ageing versus presence of regional arteriolosclerosis in UK-ADC participants

Area HS-Ageing n No HS-Ageing n ’ Significant
- n. % of group n, % of group
Cerontal cortex (B2)%) 17 (68.0) ) 36 (25.0) ‘00001 Yes
Temporal cortex (BA 21/22) 14 56.0) s 35 24.3) 00032 Ho
al corex (BA 39/40) 12622 ) 38 260) 0022 No
Occipital cortex (BA 17/18) 14 (609) n 36 25.2) 00018 Yes
Amygdala 14 (609) z 29 (199) 00002 Yes
Entorhinal cortex (BA 28) 12 @22) n 18 (127) <0.0001 Yes
Hippocampus CA1 848 n 18 (125) o003 No
Subiculum 30130 5 1407 44 059 No
Posteror cingulate (BA 23) 2 21 253) 8 0014 Yes
Anterior cingulste (BA 24) ] 26 260) 0 00016 Yes
Thalamus n 28 @19) m 0002 Yes
Cavdate n 23 (167) 138 <00001 Yes
Putamen 2 25 (179) 140 <0000 Yes
Insular cortex (BA 13) n 28 207) 135 00005 Yes
Internal capsule n 965 138 00787 No
Globus palldus 14 (63.6) 2 17 (636 135 <0.0001 Yes

8A = Brodmann area; Pvalus determingd by logsti negression cont t doath by

Ul compansons.




Cell loss due to Alzheimer’s
isase

L‘,

Cholinergic system

Midbrain
nuclei

The nucleus basalis
of Meynert and
cholinergic
projections, which
are affected by
Alzheimer's
disease.
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AMYLOID PLAQUES

One of the hallmarks of Alzheimer's disease is the accumulation of amyloid
plaques between nerve cells (neurons) in the brain. Amyloid is a general term for
protein fragments that the body produces normally. Beta-amyloid is a fragment of
a protein that is snipped from another protein called amyloid precursor protein
(APP). In a healthy brain, these protein fragments would be broken down and
eliminated. In Alzheimer's disease, the fragments accumulate to form hard,
insoluble plaques.

NEUROFIBRILLARY TANGLES

Neurofibrillary tangles consist of insoluble twisted fibers that are found inside of
the brain's cells. They primarily consist of a protein called tau, which forms part of
a structure called a microtubule. The microtubule helps transport nutrients and
other important substances from one part of the nerve cell to another. In
Alzheimer's disease, however, the tau protein is abnormal and the microtubule
structures collapse.

Cerebral Amyloid Angiopathy

This is a section of the brain at
autopsy in a patient who died
after a CAA-related bleeding
stroke. The dark area in the
lower right has been destroyed
by leakage of blood into the
brain.
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Schematic diagram of the amyloid précursor protein and its cleavage
10 give -amyloid

Expent Reviews i bclecuis: Mesicne 62002 Gambrcige Unwersity Pross

Schematic diagram of the amyloid precursor protein and its cleavage to give b-
amyloid. (a) Amyloid precursor protein (APP) is an integral membrane,
proteoglycan-like molecule of approximately 700 amino acids; sulphation (SO4),
phosphorylation (PO4) and carbohydrate attachment (CH20) sites, the Kunitz-
type protease inhibitor domain (KPI) and the  signal sequence (*S:

are shown. (b) The protein is proteolytically processed by secretases in several
different pathways. Cleavage of APP at the beta and gamma sites, which define
the b-amyloid (Ab) peptide, generates Ab sequences of 40 or 42/43 residues
(amino acids in single-letter code). The most common cleavage by a-secretase
precludes Ab formation

5/15/2019
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B-Amyloid Precursor Protein

B-Amyloid
Protein

Presenilin

Al zhe‘me's/

Disease
mutations

Etiology

» Genetics
— Apolipoprotein E (ApoE; chr. 19)
* 40 to 80% of AD possess at least one apo &4 allele
— The chromosome 21 connection: APP gene
— Presenilin 1 and 2 (Chr. 14 and 1)
» Metabolism
— Adipose tissue
— Leptin, insulin...
» ’Wear-and-tear’
— Head trauma
— Drug abuse

Figure2  Odds ratio (OR) and 95% confid (Chof d ia and d

to midlife body mass index (BMI), after adjustment for age, sex, education, zygosity, diabetes,
stroke, hypertension, and heart disease (results from Multinomial Logistic Regression)

“p<0.05 *'p<0.01 [ 2025
[ 26-30

T M >3

Questionable dementia (n=114) Dementia (n=350)
vs controls (n=8,070 vs controls (n=8,070)

Xu, etal., Neurology 2011;76:1568-1574
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Contribution of alcohol use disorders to the burden of
dementia in France 2008-13: a nationwide retrospective
cohort study

Lancet (2018). http://dx.doi.org/10.1016/S2468-2667(18)30022-7

Lancet (2018). http://dx.doi.org/10.1016/S2468-2667(18)30022-7

Lancet (2018). http://dx.doi.org/10.1016/S2468-2667(18)30022-7

5/15/2019
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{ Toble2 ! Alzheimor dissase, and vascular dementia related to
Alldemarsia Alzhotmerdsssse Vascutae amertia
s
B Nooftwns No. ORISWCI  ORISNCI Mo ORISSWCIF  ORGSWCI Mo ORI9E%CI  ORESXCHP

2 1090104143 106(101-110) 74 114{106-121

Continous 1.0611.03: 11111.04-119)

Categorical

083(064-123 066031141 O

1 Reforseal

-25 ) 1801137235 104 1520115
2530 171(130-225) 90 141(105-189 191(130-280) 3
0 2as 484 388 1 14 2431149790

body mass i confidance interval; OR - odds ratio

x and education

ion, diabetat, hypertension, stroke, and haart d

tod for age, sax, edut

Xu, et al., Neurology 2011;76:1568-1574

Life-time involvement?

| N

Suboptimal bran development
Smaller body size

4

| ¢
Lower cognitive
reserve, 10 score

Bigger fetal brain Higher cognitive
Bigger fetal body size reserve, 1Q score
| 4 4

<0 Early-mid adult 70+

Fotal fal and higher birthweights promoto brain development and highar childhood 1Q scores
for o but this may be aflenuated by educalional sitsinment

Higher intefigence is protective for cbesity and cogniive reserve for dementa
Overweight and obesity during mid- and late-ie may increase risk for cognitive dackine and dementia.

Gustafsson, European Journal of Pharmacology 585 (2008) 163-175

Life-time involvement?

Higher adiposity precedes cognitive decline/dementia

- Greater BMI decline in dementia

Fat and brain development
Adipose-derived factors shape the brain
Catch-up growth

Education g
lon-adipose tissue triglyceride deposition

Systems' activation, e.9., RAS
Disruptions in brain circuitry
Adipose, gut hormones
Neuropeptides
Free fatty acids
/ Addctive behaviors
Obesity syndromes, e.g., insulin resistance
Fetus Early life Adult life Late life
Obesity/Adiposity = Cognition/Dementia

Cogpnitive Capacity

3. Mechanisms whereby adiposity may influence cognition and dementia

wer the life course.

Gustafsson, European Journal of Pharmacology 585 (2008) 163-175

5/15/2019
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Lesion Localization in AD

(A} Posterior parietal cortex _iinbiecortex

/'

Inferior temporal cortex

Posterior parietal cortex

Inferior temporal cortex

14



Cortical pyramidal cells

1 |

| ' ;
Normal Early Advanced  Terminal
adult pattern Alzheimer's Alzheimer's Alzheimer's
disease disease disease

Hippocampal
neurons

Middle age  Older Very old Alzheimer's
(50s) (70s) (90s) disease

Tidig Alzheimers sjukdom

« De flesta studier pekar pa en utdragen
prodromalfas
— Skador ackumuleras under lang tid

— Kognitiva forandringar upptréder sent i
processen

— 10 till 50 ar...

5/15/2019
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Studier fran universitetscentra
visar excellenta resultat...

’Mild’ Alzheimers sjukdom;
MMSE<25; N=84...

Sensitivity Specificity Classification

Ten-min
Battery e

Storandt, et al. (1984). Arch Neurol, 41, 497-9

Studier fran universitetscentra
visar excellenta resultat...

...och *mycket mild’ Alzheimers
sjukdom; MMSE>24; N= 196

Sensitivity Specificity Classification

Delayed
Vis Mem 96.1
+Fluency

Salmon, et al. (2002). Neurology, 59, 1022-8

...att stillas mot:

* Mellan 3 % till 12 % av patienter i
primarvard 6ver 65 ar har demens.

* 79 % av patienter med mild Alz och 71 %
med moderat Alz saknar notering om

sjukdomen i journal (Valcour et al., 2000).

5/15/2019
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Begrénsningar

Svarare att skilja mellan Iatt och moderat

Mindre tydliga resultat i studier utférda i

primarvard

Svart att differentiera mellan olika
emenssjukdomar

Detektion av patienter pa primarvardsniva

skulle férdubbla antalet kdnda fall (Boustani

et al., 2003)

RISK REDUCTION
OF COGNITIVE DECLINE
AND DEMENTIA

WHO GUIDELINES

https://apps.who.int/iris/bitstream/handle/10665/312180/978924155054
3-eng.pdf?ua=1

Physical activity should be recommended to adults with normal cognition to reduce the

1 conditional
The like diet may be to adults with normal cognition and
mild cognitive impairment to reduce the risk of cognitive decline and/or dementia.

moderate

on: conditional

A healthy, balanced diet should be recommended to all adults based on WHO
recommendations on healthy diet.
Q to high (for different dietary components)

on: conditional

Vitamins Band E, fatty acids and p
not be recommended to reduce the risk of cognitive decline and/or dementia.
moderate

on: strong

sho

17



Cognitive tr tion and with mild
«cognitive i i reduce the risk of i decline and/or d ti
Qua very low to low

on: conditional

ng may be offered to older adults with normal cog

Interventions aimed at reducing or ceasing hazardous and harmful drinking should
be offered to adults with normal cognition and mild cognitive impairment to reduce
the risk of cognitive decline and/or dementia in addition to other health benefits.

5/15/2019

Interventions for mid-life overweight and/or obesity may be offered to reduce the risk
of cognitive decline and/or dementia

Quality of evidence: low to moderate

smmendation: conditional

Thereis ly evidence the use of anti medicines
for ing the risk of cognitive decline and/or dementia.

The of in the form of and/or

i hould be provided to ion according to existing WHO
mhGAP guidelines.

Amyloid deposition Default mode network

(fMR1)

Palop & Mucke Nature Reviews Neuroscience 17, 777-792 (2016) doi:10.1038/nrn.2016.141
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Cognitve &y o

function

Regular spiking (1Hz)

Presynapticl ?Aﬂ
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Synapses Depression sy
s B 500ms.

e

Lcam

Palop & Mucke Nature Reviews Neuroscience 17, 777-792 (2016) doi:10.1038/nrn.2016.141
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Changes in the brain activation associated with aging

Source: From Cabeza, 2002 .

MCI--Mild Cognitive
Impairment

» Smith, et al. (1996)
— Minne <1,5SD

— Klagomal fran patient, anhorig eller kliniker
— Ingen demens (GDS=0,5)

» 10-15% konverterar till Alzheimers
sjukdom per ar

Kardinalsymtom

« Episodiskt minne
» Kan ha ytterligare kognitiva symtom
— Spatial kognition
— Sprak
— Exekutiva funktioner
— Uppmaérksamhet

19



Utredningsmall

Dol ntera fo ringar avseende fordrojd

atergivning

Utesluta/konfirmera global kognitiv reduktion

(demens)

Pavisa eventuella andra, mer avgransade
storningar vad géller kognition och/eller

personlighet

‘General Cognitive Functions:

Executive functions: Daily ife:

i of gage

Declined
but within age and education norms

Declined
Impaired | but within age and education norms.

Impaired:

(problems using language)
or raxia
(trouble carrying out orgenized
gestures, despite intact motor
Impeired  functioning)

agnosia
(despite intact sensory functioning, the
patient fils o recognize or denify
object presented)

Workad sociel
ougnizing, planig or ko
sequeningrfomaton

Preserved Preserved

Preserved “Preserved”

Impaired Deteriorated

Donohue MC, Sperling
RA, Petersen R, Sun C,
Weiner MW, Aii

the Alzheimer
Neuroimaging |

Elevated Brain Amyloid
and Subsequent Cognitive
Decline Among
Cognitively Normal
Persons. JAMA. 2017;317(
22):2305-2316.
doi:10.1001/jama.2017.666
9

5/15/2019
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Frontotemporal demens

Anterios > pasterior temgoral atroply

Table. Shown to Pathology in C:
Fathalogy”
Feature ToP-43 T AD
Appraximate prevalence,” % 7 m [
Clinical feature
Secondary behavioral syndrome’- " . - -
Secandary corticobasal of marked amnestic syndrome!? o .
Early dyscalcutia® - . -
iy phonologic errors'? - . -
Mustism at any time in disease course® - - :
Signs of motor neuran disease atany time -
Imaging finding
Kife-edge 3 . s o
Very asymemetric + . -

Abbretations: AD, Alzheimer
dsase; TOP-43, TAR DNA-inding
protein 43:++ highly suppertive

+. DOtV +1- indetarminate

- ot supportive

*Many of the pathologally
confiemad saries did ot
fferentiate betureen 3 repoat and
4.rapast tau o subtypes of TOP-43
Hawever i s accepted that most
TOP.43 cases were type C and mast
s had changes consistent
with mdern defntons of Pick
e

5/15/2019
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Ventromedial

Supplementary
Motor Area (SMA) Frontal Pole
Premotor Area \ Ventrolateral
/

Dorsolaeral
ry Motor

Superic
Medial

SMA

Frontal L \
Pole
\ Frontal

5/15/2019

jotor G Ocuomator Cis
Cireu

Fronal Eye
Fields.

Thalamis

Thaams

]
Frefroesal Cares |
T ¥ ¥

|

s Pulidin.
1 Dorscmeial)

et}

i 1 Thalamus

Fig. 2. The amstomy (direct pathwiays) of dorsolateral prefrontal
and lateralorbitofrontal subcortical circuits. VA= veniral anterior;

MD = mediodorsal.
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Allmanna fynd

Star for ca 20% av demenser fére 65 ar

Vanl debut mellan 45—65 ar (knappt 80%
av fallen); dock sporadiskt fore 30

Flera &rftliga former, fr kromosom 17 (tau)
Ca. 15% nedgang/ar

Neuropatologi

Cellférlust (60%)
Temporallob relativt bevarad
Mikrovakuoléra forandringar
Glios
Pick-celler (’balooned cells’) (25%)
Medial temporallob mer paverkad

. ALS (15%)

5/15/2019
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Mikrovakuoléra forandringar i temporalloben

Glios i frontalloben (Jackson & Lowe, 1996).

kson & Lowe, 1996).

5/15/2019
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Pick bodies in Pick’s disease. B and C show: aight and twisted filaments at
higher levels of magnification (Mori et al., 2002).

Frontotemporal lobar degeneration (FTLD) }

[ F1L0 with ubiquitn-positiv inclusions (FTLO-U) |

FTLD-TOP.
Tau || TOP-43 FET/TRN1

C9ORF72 GRN
ver TARDBP* FUs* CHMP28
UBQLN2® TMEM1068*

FTLD-Tau

TRENDS in Neurosciences

Asummary of the subtypes of frontotemporal lobar degeneration (FTLD) and their respective
underlying pathologies and genetics. *TARDBP (encoding trans-activating response element with an
approximate molecular weight of 43 kDa, TDP-43), UBQLN2 (ubiquilin 2), and FUS (fused in
) ses of familial amyotrophic lateral sclerosis (ALS) and only rarely cause
ding transmembrane protein 106B) is a genetic risk factor for FTLD that
works indirectly by affecting progranulin levels. Box sizes do not reflect the relative frequency of the

5/15/2019

different pathologies or genetic mutations.

Terr L. Petkau , Blair R. Leavitt Progranulin in neurodeg
hitpdx doi org/ 101016/ 1 4.0

APPENDIX

Behavioural features of
frontotemporal dementia
specified in diagnostic criteria
Core features

Insichous onset and gradual progression

Early decine in sacial interpersonal conduct

Early impairment in regulation of persenal corduct
Early emotional blunting

Early loss of insght

Supportive features

(1) Behavioural disorder

Dedine in personal hygiene and grooming
Mental rigiity and inflexcbility
Distractibiity and impersistence
Hyperorality and dietary changes
Perseveratve and stereotyped behaviour
Utiisation behaviour

(b) Speech and language
Altered speech output:

(i) aspontaneity and econenmy of speech

(i) press of speech
Sterectypy of speech
Echolalia
Perseveration
Mutism
(c) Physical signs
Primitive reflexes
neontinence
Akinesia, rigidity and tremor
Low and labike bioad pressure
(€) Investigations
Neuropsychology: significant impairment an frontal
lobe tests in the absence of severe amnesia, aphasia
or perceptuospatial disorder

aphy: normal on

electroencephalography despite dlinically evident
dementia
Brain imaging (structural andjor functienal) pre.
dominant frontal and for temporal abnormality

25



Neuropsykologi

Flera fenotyper...

Semantisk demens

Progressiv afasi av ”icke-flytande” typ
Beteendestorningar och dysexekutiva
forandringar

Anterograd amnesi

Flera fenotyper...

Semantisk demens

— Enda formen med tydlig koppling kognition-
neuropatologi

— En majoritet TDP43 typ C

Progressiv afasi av ”icke-flytande” typ

Beteendestorningar och dysexekutiva

forandringar

Anterograd amnesi

5/15/2019
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Cognitive profiles differ in autopsy-
confirmed frontotemporal
dementia and AD

NEUROLOGY 2002;58:1801-1808

i
H

sed variability accompanies frontal lobe
damage in dementia

SUSAN MURTEA,' BOXANNA CLSMARL' RANDALL WAECHTER?
s BOWARD CHERTECW <

i pealoraace (0 % SEA b om bk

Mol Can S ek
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Slutsatser

Olika profiler pa np test (FTD vs. Alz)
Okad variabilitet vid FTD

Okat antal ej genomforbara uppgifter vid
FTD

Minne: 6kad kénslighet for interaktioner
inkodning—framplockning vid FTD

Hippocampal Sclerosis

5/15/2019
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Hippocampal sclerosis--aging

F
]
i
H
H
]
H

saibogy

= 0 ws 1o

Figure 1 Estimated probabiity of a pathciogically confimed
ase (black curve) and the probaoilty of

after the age of
ease tye pathclogical
ity for pathologically
505 dramatically.

Presumed
AD prevalence

5/15/2019
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Table 5 Cases from the UK-Alzheimer's Disease Centre and Nun Study matched for age, gender, APOE allele frequencie
and education level: comparisan ical test scores by diagnosis

HS-Ageing negative HS- Ageing postie

Auheimers 0 Azhemers 0 Azheimers n
disense sease
negative positive negatve positive

278403 275404 B 276104
1 15109

5705
0392004
f
5565

"Det ar for
nonchalant av ldkare”

Mgt forsiartam - psmsiakaingar kan ta dver fyra
manader att lka: ‘Alla maste skarpa till sig”

—_— k!

senare ar.
Nu visar ny forskning att de liker lingsammare n man
Bdigare trott
~ Bade idrottare och iskare har varit abdeles for
nonchalanta, siger Lused Hockeys likare Yeiverton Tegner.

Chronic traumatic

encephalopathy
 Described in 2002 (??)
— The definition of chronic traumatic

encephalopathy (CTE) has changed from the
original ‘classic’ description seen in boxers

* Risk factors
— Contact sports
— Military service
— l.e.: frequently repeated concussions of varying

severity, but typically of mild or moderate
severity

30
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Chronic traumatic
encephalopathy

» Prevalence unknown (?)

19972014
Mayo ins

Bienek et al. (2015) Acta Neuropathol 130:877-889. DOI 10.1007/s00401-015-
1502-4

Chronic traumatic
encephalopathy

 Prevalence unknown (?)
« Four stages in terms of histopathology
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STAGE1

NO SYMPTOMS

N

RAGE, IMPULSIVITY, DEPRESSION

STAGE 3

CONFUSION, MEMORY LOSS

xpand fror

32



5/15/2019

STAGE4

ADVANCED DEMENTIA The brin

deformed and brittle,
and cognitive function is

sevarely limited

& verwhelmed the
brain, killing many n
cells and shrinking it by

roughly half it:

Clinical features of CBT

Table 5. Clinical symptoms of CTE and other neurodegenerative conditions.

Symptoms GTE (stages) Presence in other neuradeganarative conditions
' u " v PCS AD PO FTLD,

Asymptomate x x x

Headacho x x x x x

Aention/Concantration loss x x £ x x x x x

Shortterm Memory loss x x x x x x x x

Mood Disorder x x x x x x x x

Banavioral Problem x * % X X * x

Executva Dysfunction 5 * x X X * x

Language Difficultios x x x x x x x

Visuospatial Difcultos x x x

Cogritive Impairmonts * * x x *

Sucia x x X x

Dementia x x x * x

Motor Impairments x x x x x x

fournsl pone 01

Maroon JC, Winkelman R, Bost J, Amos A, Mathyssek C, et a. (2015) Chronic Traumatic Encephalopathy in Contact Sports: A
Systematic Review of All Reported Pathological Cases. PLoS ONE 10(2): e0117338. doi:10.1371/journal.pone.0117338
> ¢ b

Hip11127.00.-608 $0i110.137 oumal pone
@ PLOS ‘ ONE

33


http://127.0.0.1:8081/plosone/article?id=info:doi/10.1371/journal.pone.0117338

5/15/2019

Table 5. Clinical symptoms of CTE and other neurodegenerative conditions.

Symploms CTE (stages) Presence in other neuradegenerative conditions.

' " " w pes ap P FTLD

Asympiomatic

Hoadache
Atention/Cancontration loss.
Shedtterm Memory loss
Mood Disorder

Bahavioral Problem
Executive Dysfunction
Language Difficuties
Visuospatial Difficultes
Cognilve Impaiments
Suicidatty x
Dementa

Motor Impairments %
510,37 1fourna pons 011 7338.008

Maroon JC, Winkelman R, Bost J, Amos A, Mathyssek C, et al. (2015) Chronic Traumatic Encephalopathy in Contact Sports: A
Systematic Review of All Reported Pathological Cases. PLoS ONE 10(2): €0117338. doi:10.1371/journal pone.0117338

http://127.0.0.1:808: /10.137journal.pone.0117338
‘PLOS ‘ ONE

Table 1. Age group distribution in CTE diagnosed subjects.

Age range Overall cases n (%) Football cases n (%)
10-19 3 (2.0%) 3 (4.8%)
20-29 16 (10.7%) 5 (7.9%)
30-39 9 (6.0%) 6 (9.5%)
40-49 21 (14.0%) 1" (17.5%)
50-59 21 (14.0%) 6 (9.5%)
60-69 39 (26.0%) 13 (20.6%)
70-79 26 (17.3%) 10 (15.9%)
80-89 18 (8.0%) 8 (12.7%)
90-99 3 (2.0%) 1 (1.6%)
Total 150 63

doi:10.1371fjournal. pone.0117338.4001

Maroon JC, Winkelman R, Bost J, Amos A, Mathyssek C, et al. (2015) Chronic Traumatic Encephalopathy in Contact Sports: A
Systematic Review of All Reported Pathological Cases. PLoS ONE 10(2): €0117338. doi:10.1371/journal pone.0117338

hip:1270.0, 110137 iournal pone 0117338
‘PLOS ‘ ONE

Biochemical marker:

p<0.0044

<0.0001

p<0.0001
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Verteora”_4

Neede

Biochemical marker: Tau

p<0.0044

p<0.0001

p<0.0001
>

Tau, pgiml (median, IQR)

Bogolovsky, et al. (2017) J Neurotrauma, 34, 6673 DOI: 10.1089/neu.2015.4333

Elevated Tau: Processing speed

ELEVATED NFLB) NORMAL NFLIBI
N=12 14 Pvalue

TEST Mean lrange) SD Mean irange) SO Elevated vs. normal

ROCF'

Copy max 361 321 18-36) 8 355 4-32) i0

Debay imax 36) 180 35-31) 85 71 0-31 77 087

VOCABULARY? (max 70) 284 16-47) 115 343 (17-601 1.4 016

cowar® 322018481 12 393 (1954 N4 L)

DIGIT SPAN® (max 131 68 (4-10) 20 73 (-1m20 040

LISTENING SPAN® imax 38] 12801-21) 61 154 16-33183 36

TRAIL MAKING®

Pant At 358 (20-75) 157 262 (1555 99 004

Pt B i 987 H3-240) 547 680 (a5-1001 181 [

REACTION TIME”

Simple (maec) 3711 [(2696-056.8] 1913 2851 (2420-361.6 0.04

Difersocs icomplensimgle, msed 1262 (- 240.0-3688.0) 1617 3495 (927-3007.9) 7333

Neselius, et al. (2014) PLoS ONE, 9, €99870. doi:10.1371/journal.pone.0099870
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CVLT Score

Athletes with G3 concussions

Athletes without G3 concussions

Hippocampal conditional mean of athletes with G3 concussions
Hippocampal conditional mean of athletes without G3 concussions
Group-specific regression of athletes with G3 concussions
Group-specific regression of athletes without G3 concussions

Athletes

W Control participants
Conditional mean CVLT scores of athletes

@ Conditional mean CVLT scores of control participants
Group-specific regression of athletes

— Group-specific regression of control participants

5/15/2019
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Diffus 'Lewy-body’ sjukdom

Allménna fynd

Utgor 15—20% av patienter som kommer till
obduktion

Debut mellan 50—85 &r

Vanligen sporadisk

10% nedgang/ar bade betr kognition och
neuropatologi

Neuropatologi

 Lewy-inklusioner
» Lewy-neuriter
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Lewy-inklusioner

Neurofilament-protein, aggregerade med
ubiquitin och a-synuklein

Forekomst i SN/hjarnstam, samt
paralimbiska och kortikala omraden
Uttalad paverkan i nucleus basalis Meynerti

Orsakar dramatisk kolinerg svikt (mer
vid Alzheimers sjukdom?)

Lewy bodies in a neuron from the
substantia nigra in PD

a-Synuclein staining of Lewy bodies in P b
from a Parkinson’s disease patient was stain -a-synuclein anti
PER 2. Arrows indicate Lewy bodies in pigmented cells. Scale bar, 31 mm.

5/15/2019
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Cortical Lewy bodies in diffuse Lewy body dementia

Lewy-neuriter

SN » Vanligare én LB:s
Hippocampus » Centrala for kognitiva
Dorsala Vaguskarnan och neuropsykiatriska
NbM symtom

Entorhinal kortex

Lewy neurites

5/15/2019
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Dementia with Lewy bodies Alzheimer’s disease.

At presentation (%) Ever (%) A presentation (%) Ever (¥)

Dementia B1(40-100) 100 100 100
Fluctuation 58 (8-85) 75 (45-50) 6 (311 12 (5-19)
Visual hallucinations B (-84 46 (13-80) 13 (3-19) 20 (11-28)
Auditory hallucinations 19 (13-30) 19 (0-45) 103 4 (0-13)
Depression 9 (75 38 (12-89) 16 (9-38) 16 (12-21)
Parkinsonism 43 (10-78) 77 (50-100) 12 (5-30) 23(19-30)
Falls 28 (1038 37 (22-50) 9 (5-14) 18(11-24)
Neuroleptic sensitivity &1 (0-100) 15 (0-29)

Figures show mesn (range), Based upon 261 cases of Alzheimer’s disease and 190 cases of dementia with Lewy bodies,
with autopsy confirmation of dagnosis.

Alahairmer's diveasn Dermaesia with Lawy bodies

Generalised acrophy, pa lobes majoricy|

oo ol Modarate increase compared with‘ormly
Froquare comgured with narmaly Froquent campared with rorms’
SPECT HMPAO scan (blood fow) pos Hodial

temporal kobes relatively preserved

SPECT FP-CIT scam [prasynaptic dopamine  Normal for age Reducad in putamen, similar to appearance in
trarsparser) Parkinsons diseass

ApoE genceype sl incrassed comgared wich normals’ 4 ks incressad compared with mormal

Konsensuskriteria

- - o

 Progressiv kognitiv nedgang
Minnesstorningar behover ej férekomma initialt; svarigheter m.a.p.
visuospatiala formagor, uppmérksamhet och exekution uttalade

Tva av foljande:

-- Fluktuerande forlopp, med variation i
uppmérksamhet och vakenhet

-- Aterkommande, detaljerade visuella
hallucinationer

-- Motoriska fynd som vid Parkinson
Tva kriterier = sannolik DLBD, ett kriterium = méjlig DLBD
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Konsensuskriteria (forts)

Stodjande fynd: * DLBD osannolik om:
Upprepade fall « CVS

* Synkop « Annan neurologisk eller systemisk
«  Overgéende medvetandeforlust sjukdom kan frklara den kliniska

«+ Overkanslighet for neuroleptika

bilden

» Vanforestallningar
+ Hallucinationer i andra modaliteter

Behandling

AChE-hdmmare effektiva
(muskarinreceptor intakt till skillnad fran
Alzheimers sjukdom)

30-50% forbattras efter behandling, jamfort
med placebo
Dramatisk lattnad for anhoriga, da
hallucinos och synkop ar utomordentligt
kréavande
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