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Cognitive & Motor Symptoms in ALS:
Why are they there?

m Because ALS is not a motor disorder

m Cognitive & behavioural symptoms are there not despite
by because of ALS being a disease of the motor system



Is it a new topic (since C9ORF72)?

The two narratives of ALS:

m ALS as a motor disorder

m Cognitive/behavioural symptoms only recently recognised

But

m Cognitive/behavioural symptoms documented since 19% C
m DBxplicit link between ALS and FTD made in 1932



The nature of the deficits

Intellectual impairment
O “Merkféihigkeit” vs.  Gedichtnis’, preserved visuo-spatial skills

Language:
O “Speechlessness”, Spelling errors, Comprehension deficits
Changes in personality & behaviour:

= Suspiciousness, greed, tendency to hoard things

= Apathy, irritability, emotional lability

Psychotic symptoms:
m Delusions & hallucinations



Cognitive & behavioural symptoms in ALS:
dementia or mild cognitive dysfunction?

Single case reports of overt Subtle cognitive changes in
Dementia non-demented patients
Dornbliith 1889 Muarie 1892

Meyer 1929 Raymond & Cestan 1905

von Braunmiihl 1932 [ an Bogaert 1925

Teichmann 1935 Ziegler 1930



How frequent?

m Marie (1892)

(11 . . . ’
= psychic disturbances are fairly common

’

m Raymond & Cestan (1905)

O L—Ialf of 18 pathological}y confirmed cases described as
psychologically feeble

® Van Bogaert (1925)

= " psychic alterations” in 13 out of 31 patients



The tale of two traditions

Dornbliith 1889

Marie 1892

Watanabe 1893
Raymond & Cestan 1905
Fragnito 1907

Westphal 1909

Gerbert & Naville 1921

Biischer 1922

van Bogaert 1925

Meyer 1929

Ziegler 1930

von Braunmiihl 1932
Wechsler & Davison 1932

Teichmann 1935



Neurodegenerations as diseases of
functional systems

mRelatively focal onset (anatomically & clinically)
mA systematic spread of the disease (-> John Ravits)

m“What wires together, dies together”
(Bak & Chandran, Cortex 2012)

m\What is the motor system?






Re-thinking the motor system

Before we execute any movement we have to:

mHave the intention to do it (initiative, generation)
mSelect the correct motor pattern (action semantics)

mSuppress it if necessary (e.g. socially inappropriate)

All this could be referred to as “motor cognition™

(Mare Jeannerod 20006)



Cognition/behavioural symptoms in MND

Behaviour: Apathy & Desinhibition
Generation of words, concepts etc
Decision making, knowledge of actions, social cognition

=> Deficits in ~ Motor cognition
Distinct from (opposite to) the deficits seen in SD

Extension of Hebb' s Rule (Bak & Chandran 2011):
m What fires together wites together



FTD & ALS: one, two of three diseases (2010)

2001 - ALS and FTD:

m Coincidence
m Co-occurrance

m Contithuum

2010 -Specific features of ALS/FTD:
m Psychotic features (Bak, Lillo, Snowden: particularly in COOREF72)
m Comprehension deficits (Caselli, Rakowicz, Bak, Goldstein)

w Spelling errors (Watanabe, Kawammnra, Silani, Abrahams & Bak)
® Does not map neatly into bvlFTD, NFPA and SD

=> [nteraction rather than addition



Why & how to assess
cognition & behaviour in ALS?

m Heterogeneity of patients: “ALS patients” vs. “Normal
controls” assumes homogeneity => subgroups

m Heterogeneity of functions: cognitive functions
dissociate => selective deficits => multidimensionality

m Motor deficits confound cognitive performance:
= Dysarthria, mutism — oral peerformance
= Weakness, spasticity, apraxia — written performance
= => tests minimising motor confounds



Cognitive screening across the world

92% use regularely screening tools, often more than one:
m (62% MMSE

B 36% MoCA

m 20% ACE

m 149 CDR

m 5% Clock drawing

m 3.2% DRS

m 3% FAB

All these tests are substantially influenced by motor deficits.



Edinburgh Cognitive Screen (ECAS)

m Cognitive assessment for patients with motor deficits

m Tries to minimise the influence of motor dysfunction
(e.g. pointing tasks, yes/no answers etc)

m Parallel written and spoken versions

B Multi-dimensional

m First applied in ALS, currently piloted in PD & PSP



ECAS - LANGUAGE

m Naming

m Comprehension:

B nouns &

m Spelling:
m Irregular & regular

= Compounds

2 5y 'Spel..

giiher by wiiting or
aﬂmﬁ“hmmmn



in ALS

Nouns & verbs

MND/ Dementia
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Watanabe 1893
Journal of the Medical Society of Okayama

Became available in English only recently
(Ichikawa et al, European Neurology 2011)

First aphasia description in Japan
Aphasia in the context of MND
Predominant impairment in kana

(rather than kanji)

Reportts of errors in regular spelling

m [talian, Spanish




ECAS — VERBAL FLUENCY

m Spoken or written

m Verbal Fluency Index

m Letter Fluency:
m Free

m Constrained (4 letters)

2 Say: | am guing to ghve you 3 lefer of the alphabes and | would ke You fo s3y or wite as many |
‘wards 35 you can beginning with ihat lefier, bul not names of pecpie or places, or numbers.* :
= I wartting, ==y- “Yiou will have two minutes. The letler 15 5."
= I speaking, say "fiou wil have one minute. The letier |5 5"

2 Maxt ihe persan coples/reas ese words aioul.

= Hwariting, =ay: “copy these words 3s fast 35 poseinie. | wil time you. Ready? Begin'
¥ speaking, s3y: ‘Tead Soud iese words 36 fast 35 posslie. Before you o this, check tha you can
read fhem. | will time you. Ready? Begin.
W1 converslon fo score table

. SFOEEN WRITTEN
m—— = [
If spoken:

V1 = E0seconds — no. of seconds {0 resd slowd words mm

Mo. of oomedt wonds genemied 40,00 o <12.00 | 16.50 fo « 20,00
I wriiien: 200 fo = 10000 | 13.00 %0 < 16.50

w-1m:::::;-m.d'mum E00fo<=g00 | 950fo=1350
. of connect wonds:
generisd 400in<E00 | D04 =550

Z0fo <400 | 25040 <E00




ECAS - EXECUTIVE FUNCTIONS

EXECUTIVE — Reverse Digit Span

= Say- 1 am going to 53y some numbers and | would 1ke you fo s3y them back o me In reverse ander_
For example, If| 53y *2 3.4, you shoukd 53y 4 3 2. Let's have a practics. I 1 say 7 1 &', what wouid you | 55
£3y7 Siop winen persan gets both inals of 3 ine wWiong. Scone iotal number of ik comect.

m Reverse Digit Span

362734

= w1mmmmmmmm stariing with 1-A, then 2-B, 3-C, and 50 on.
fram there, aliemating between numbers and |etfers, In ander, wiihout silpping any
u'rllleljl:l.lm'.tq:r.

m Alternation

= Say- 1 am gaing io gve you 3 leier of the aiphabet and | would ke you fo say or wiike 35 many
WOrds 35 you £an baginning with Shat letter, but not names of pagple or places, or numbess. Th
time the word must orly be four letiers Jkang. Mo mare or less than four letiers”
= IFwniting, s3y: "¥ou il have two minuss, The ether I T."
- Ifspeaking, say "You will have ons minubs. The lefier I T

m Inhibition (Hayling

= MNext the person copiesireads these wors aloud.

- Ifmln_;.ﬁy ‘copy these words a5 fast a6 possible. | will ime you. Ready?
qm:urg.l e mm;ptgmasmaspessm Besore you 0o this, check that you can

‘arbal Fluency Index [V calculstion:

¥ spoker:
WMl = E0seconds — no. of seconds o resd aloed words
[ =3
S0lo<1675 | 18.7510 =Z3.00
WS to <1350 | HEDID <1875
TMOtcinIs | 10ISt0=14.50




ECAS - SOCIAL COGNITION

2. He bnought his umibrella willh him In case of

3. Sally spread her ioast with buiier and

4. John went to the barbers o get his hair

5. Ehe dived Inko the swimming

6. They all went to the local cafe for somedhing o .. —
::uuunzrumm1nmmmm.|. aled or oppoeiie g} or 0 Tor axact

SOCIAL COGMITION - Part B

SOCIAL COGNITION — Part A

= Say- "“fou are going i see some piciures, one In each comer of 3 BE. You have fo choose which
pulmuntmmnusqmm;m ke best. Please respand a5 quickly
a5 possible.’ Cirsie partidpant s chaloe

Pl R

"fmiE o see some pichures, one [n each comer of 3 bax. You have ko choose which
mlnMEmumm«ﬂgﬂmmnmnmmmﬂm
mpmasqumaspusnm
egooentric.emar = 0 painis.

TR 4@

Comect ltems = 2 paints, emor = 1 point,




ECAS - MEMORY

® Encoding

m Recall (% retention)

m Recognition

MEMORY - Immediate recall

- 2l o read shart siary. Piease Bsten carefully. When | am Snished, witle
ni""m:“ﬁ’fn% ?mmuum:mHHnum;“mmﬂmm;u

Last Sy, the a7 iter ot ook piace n FraTmse W, Far tap peope Joed I to [t e

Hhat he was very Impreszed and especiall froud o he 17 chigen Who came long.

MEMORY — Delayed Recognition

I 3l tems recalled, siip and score 4. Cfhensise ask quesiions below.

Say- 'Lefs see If you can remember anything more about fhat shory. | will 3sk you some questions,
please tell me If they are true or false'.

Cirde responses (fnee or false) and score 1 point for each ikem recognised In this seclion. Use table
beblt:m.ﬂelm ) I:l

Was the story about an event that ocoumed |ast Salurday ™
WWas the event the annual ISer collection™

Cid this take place In Primrse VWoods?

Did they remave old drink cans and sweet wiappers?
Wak the man In the: slory called MrWali?

WWas his irst name “Thomas?

Was he from he local councl 7

WWas he especially proud of the chilldren for caming along?

LG
MMM
[ A T T A R T -

Racognifion fo recognition ecore tables

SNEMVETE:




ECAS — VISUOSPATIAL FUNCTIONS
(WITHOUT DRAWING)

m Number location
m Dots
m Cubes




ECAS Subdomains:

Frequency of Abnormal Performance
(75 ALS patients)

N Executive
Fluency

m [anguage
Memory

m Visuospatial




* The ECAS had less ceiling effects than the ACE-III

ACE-IlI

Mean =
115.88
Std. Dev. =
11.303
N =157

=
1
Frequency

-
v
£
v
=]
+)
v
]
8

80.0 500 1000 1100 1200 1300 75.0 80.0 85.0 90.0 95.0 100.0
scores scores




» IQ predicts 23% of the variance of the total score of the ECAS vs 46% of

the ACE-I11

140.004

130.009

120.007

110.00 0

Predicted Value for ECAS

Predicted Value for ACE

100.009




Behaviour: don’t ask, don’t hear
D

m The typical Natural course of behavioural & cognitive
symptoms in ALS: psychosis -> dementia -> ALS

m Patients & carers unlikely to report apparently unrelated
symptoms spontaneously

= Until recently, many continental (and Japanese)
neurologists were also psychiatrists => seeing the same
patients for psychiatric & neurological problems



Clinicians responding

to each category (%)

90% 1
80% -
70% A
60% -
50% -
40% 1
30% -
20% A
10% A

0% -

Motor examination in dementia:
current practice

Frequency with which a
motor exam is conducted

ORarely
B If patient reports motor problems

W If patient presents with motor signs

| All patients

Neurology Psychiatry Geriatrics

Other

Clinicians responding to each

Category (%)

80%

70%

60%

50%

40%

30%

20%

10%

0%

Reported duration of motor
examination (minutes)

m0-5 m6-10 m11-15 015+

il

Neurology  Psychiatry Geriatrics Other




Summary

m The motor system does not start at the motor cortex, it
includes all aspects of motor cognition

m => Cognitive & behavioural symptoms are an integral
part of the clinical picture of ALS

B Their assessment needs to be multidimensional and to
control for motor dysfunction

Hwvala za pPOZOornost

(@thbaketal
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