Frontotemporal Dementia
and ALS
in daily Practice:
Red Flags

Professor Sharon Abrahams

s.abrahams@ed.ac.uk



mailto:s.abrahams@ed.ac.uk

1 The University of Edinburgh

ALS to FTD
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m“"‘W— ALS-motor ALSbi — behavioural Frontotemporal
530 ‘% 50% impairment dementia (FTD) <15%
i 1 35% Behavioural variant:
bvFTD
Characterised by

GGGGCC repeat expansion in the C9orf72 gene in

ALS and in ETD Personality Change

TAR DNA binding protein, TDP-43 most common
pathology in ALS and also in FTD
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Table 3 Intermational consensus criteria for behavioural variant FTD (FTDC)

Il. Possible bvFTD
Three of the following behavioural/cognitive symptoms (A-F) must be present to meet criteria. Ascertainment requires that symptoms be
persistent or recurrent, rather than single or rare events.
A.  Early* behavioural disinhibition [one of the following symptoms (A.1-A_3) must be present]:
A 1. Socially inappropriate behaviour
A2 Loss of manners or decorum
A3. Impulsive, rash or careless actions
B. Early apathy or inertia [one of the following symptoms (B.1-B.2) must be present]:
B.1. Apathy
B2. Inertia
C. Early loss of sympathy or empathy [one of the following symptoms (C.1-C.2) must be present]:
C.1. Diminished response to other people’s needs and feelings
C2. Diminished socal interest, interrelatedness or personal warmth
D. Eary perseverative, stereotyped or compulsive/ritualistic behaviour [one of the following symptoms (D.1-D.3) must be present]:
D.1. Simple repetitive movements
D.2. Complex, compulsive or ritualistic behaviours
D3. Stereotypy of speech
E. Hyperorality and dietary changes [one of the following symptoms (E.1-E.3) must be present]:
E.1. Altered food preferences
E2. Binge eating, increased consumption of alcohol or cigarettes
E3. Oral exploration or consumption of inedible objects
F. Neuropsychological profile: executive/generation deficits with relative sparing of memory and visuospatial functions [all of the following
symptoms (F.1-F.3) must be present]:
F.1. Defidts in executive tasks
F.2. Relative sparing of episodic memory
F.3. Relative sparing of visuospatial skills

lil. Probable bvFTD
All of the following symptoms (A-C) must be present to meet criteria.
A. Meets criteria for possible bvFTD
B. Exhibits significant functional decline (by caregiver report or as evidenced by Clinical Dementia Rating Scale or Functional Activities
Questionnaire scores)
C. Imaging results consistent with bvFTD [one of the following (C.1-C.2) must be present]:
C.1. Frontal and/or anterior temporal atrophy on MRI or CT
C2. Frontal and/or anterior temporal hypoperfusion or hypometabolism on PET or SPECT
IV. Behavioural variant FTD with definite FTLD Pathology
Criterion A and either criterion B or C must be present to meet criteria.
A. Mesets criteria for possible or probable bvFTD
B. Histopathological evidence of FTLD on biopsy or at post-mortem
C. Presence of a known pathogenic mutation
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Partner’s perspective F

“My own GP has told me that ALS just affects the limbs and NOT the brain
functions. | have to disagree as in one year of my late husbands life | saw
the change of a caring conscientious family man into an
uncaring/unsympathetic, confused, aggressive person. That none of his
family or friends recognised. A professional man that did the most bizarre
things that were totally out of character.

Even colleagues had noticed that he had gone from a very efficient team
leader to a 'couldn't care less attitude' even before he was diagnosed. ... He

became unrecognisable like a stranger even though we had been married
22 years.”

“The professionals he saw did not in their appointments see

the man he had become”




Apathy: Dimensional Apathy Scale

Radakovic & Abrahams
https://das.psy.ed.ac.uk/

Age...... SEr

DAS Dimensional Apathy Scale (Self} PM:
Marital Status.. ...

Years of Education.........

Choose the answer on how you have felt, behaved
rate of oocurrence in the last month: (Circle the state

1. I need a bit of encouragement
to get things started
0 Almost always
0 Often
§ Occasionally
{0 Hardly Ever

]
—
]
a

ntact my friends
0 Almost always
0 Often

{0 Occasionally

{0 Hardly Ever

3. I express my emotions
0 Almost always
0 Often
0 Occasionally
{0 Hardly Ever

4. Ithink of new things tS

during the day
0 Almost always

§ Often

0 Almost always
{4 Often

0 Occasionally

0 Hardly Ever

6. I find myself staring in to space

7. Before
about
about

]
&
b Ofhmens

{ Hardly Ever
B. I plan my days activities in

advance
{ Almost always

| am not

bothered, |

don’t care

{ Hardly Ewver

12. I struggle to empathise with
other people
{ Almost always
{ Often
{ Occasionally
{ Hardly Ewver

Is it Apathy or Depression?:

| can’t
seem to
finish

14.

15.

17.

1B.

others feel abo

o

try new things

Often
Occasionally
Hardly Ewver

Almost always

19.

ensional Apathy Scale (Self) FN:

I get easily confused when
doing several things at once
{  Almaost always
{  Often
f  Occasionally

| can’t think
of any new

Oocasionally

‘When doing a demanding
task, I have difficulty working
out what I hawve to do

o
0
]
o

Almost always
Often
Occasionally
Hardly Ever

I keep myself busy

0
o
o
o

Almost always
Often
Oocasionally
Hardly Ewver

23.

24,

{  Oocasionally
{ Hardly Ever

I am spontaneous
£ Almost always
{  Often

{  QOocasionally

{ Hardly Ever

1 am easily distracted
{  Almost always

{  Often

{  Oocasionally

{ Hardly Ever

1 feel indifferant to what is
going on arcund me

o Almost always

{  Often

{  Oocasionally

{ Hardly Ever

Apathy neutral emotions/thoughts, Depression negative emotions/thoughts
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Apathy in bvFTD without ALS
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Psychiatric symptoms in ALS

* Depression and anxiety are common in people with ALS and their

o e family members.

e ALS family members compared with healthy controls report higher
levels of current anxiety and OCD, and are more likely to report a
lifetime episode of:

Psychosis Alcohol use Mania Self-harming behaviour

irst- and second-degree

TG Current and/or history of psychiatric symptoms are associated with

poorer cognition and the presence of behaviour changes
ALS Proband Family members
* Depression * Anxiety
* Anxiety * ADHD
e ADHD * Impulsivity
* Psychosis * Autism
* Mania

Do not dismiss psychiatric symptoms F




Cognitive Changes: Executive Dysfunction

Planning, organising, problem solving, thinking of new ideas and decision
making

The most striking and consistently reported deficit:
Letter Fluency Ship, Shore, Snake, Silly, Send, Silver, Sonnet, Sun...

s a2 e @ Sviond
Sorne
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Save
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Zcactz 4
- 15
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ihels

Srife

=, 7 Seconds 10
cape
Sale

EZ P74
Sdarer e
sAane
Sacciliite)
s pplithe
St

E Healthy Controls
DALS
mFTD

Verbal Fluency Index (Vfi): Take int t
Average time to ‘think’ of each word independent of motor disability dke INto accoun F

physical disability

Vfi = time allowed for test — time to copy word h .
number of words when assessing

cognition




Letter fluency & Functional Brain |

maging

Word Generation

A for
Alpha

Impaired Activation in

MNDi group

compared with Controls

(p<0.001)

A A A

(11 29

‘apple” “‘ankle’ ant

PET (H,1°0) and fMRI
dorsolateral prefrontal
cortex and Anterior
Cingulate dysfunction
during letter fluency
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Executive deficits, not processing speed relates to §
abnormalities in distinct prefrontal tracts in \
3 amyotrophic lateral sclerosis
A Lewis D. Pettit,”2-3 park E. Bastin,’ 2% Colin Smith,® Thomas H. Bak,"-2-34-7

lg Thomas H. Gillingwater'® and Sharon Abrahams™2-3-%7

Is the cognitive deficit in ALS due to slowed processing speed or executive
dysfunction (multi-tasking)?

=
iﬁ% Dual Task Procedure

Present Numbers T . Recall Numbers

. N 264719

Visual Inspection Task

264719
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ALS patients shows dual task (executive) impairment and
normal information processing speed

Processing Speed Dual Task
16 g

14 7

12 +—— 6

10 +—

ALS EALS

m Controls

H Controls

Dual-Task Cost

VIT errors

Uncinate and Cingulate integrity
affected in ALS

Dual task and verbal fluency
correlates with DTl indices for middle
and superior frontal lobe white
matter




;.‘;U"i Language Dysfunction in ALS — Spelling Errors

»  Ask the subject to name the following pictures:

\O—w ¢ A3 T
L] [

M etheg 0§ wask/Me 10

LS oVEtowirn o
11/25 (44%) of ALS patients tested who

CS ool ALl displayed dysarthria showed language
E . difficulties with in particular spelling problems.
Philipa Rewaj and Thomas Bak

Look for communication problems which are not due to physical dysarthria
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Evidence of Social Understanding Impairment in Patients
with Amyotrophic Lateral Sclerosis

Marco Cavallo'?, Mauro Adenzato®?*, Sarah E. MacPherson®®, Gillian Karwig®, Ivan Enrici®, Sharon = .
Abrahams>%7

1 fi—

B4
i

‘ — Social Cognition Deficit in
ALS
TALS paene Deficit in understanding social but
not non-social situations




Neuropsychology © 2010 American Psychologicd
2011, Vol. 25, No. 1, 5365 0894-4105/10/$12.00 DOL: 10,11

Deficits in Emotional and Social Cognition in Amyotrophic
Lateral Sclerosis

Alessandra Girardi, Sarah E. MacPherson, and Sharon Abrahams
University of Edinburgh

Which picture does the face like best?

Which picture is the face looking at?
-

Like Best Condition Look At Condition
12
10 — - |
) g
1l I i _—
% 8 — é 8
% 6 - || | ™ With Distractor 2 6 - L W?th Distrz_actor
§ O Without Distractor %" O Without Distractor
f -
S | —o/
O 4 4 — tc)) 4
S 2
2 4 | 2 I
0 T
O n T

X MND Patients Healthy Controls
MND Patients ~ Healthy Controls Y

36% of ALS impaired in simple theory of mind test
Increased egocentric responses in ALS.
Look for difficulties in social behaviour




How can we assess quickly and
efficiently?

The Edinburgh Cognitive and
Behavioural ALS Screen (ECAS) in
ALS




Cognitive assessment part of
routine clinical care in the UK

Edinburgh Cognitive and Behavioural ALS Screen
(ECAS)

Brief: 20 min assessment for ALS health
professional

Designed for physical disability (written or
spoken responses)

For health care professionals supervised
by a neuropsychologist.

JJJJJJ

All people with ALS in Scotland are
routinely offered to undertake this brief
assessment. All nurses have been trained to
undertake this assessment.

The results are incorporated into routine clinical
care to help with management.




https://ecas.psy.ac.uk

@(:\)1 ® https://ecas.psy.ed.acuk/ L-ad H % ECAS - Edinburgh Cogpnitive ... * H
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ECAL

EDINBURGH COGNITIVE AND
BEHAVIOURAL ALS SCREEN

Home ECAS Downloads ECAS International Training License Publications Contact Privacy

Edinburgh Cognitive and Behavioural ALS ~ ECASNews&Events
Screen (ECAS) e

changes associated with advancing
disease stage in ALS
The ECAS is a brief multidomain assessment originally designed for people with Amyotrophic &
Lateral Sclerosis (ALS/Motor Neurone Disease) but is also useful in other neurodegenerative Check out ECAS research at the 29th

International Symposium on ALS/MND,

disorders. Glasgow

. . New Publication - May 2018 - Sensitivity
It makes cognitive assessment fast and accessible and can be undertaken by a health care and Specificity of the ECAS in
professional in the clinic or in a patient's home. Parkinson’s Disease and Progressive

Supranuclear Palsy

The ECAS was designed by Sharon Abrahams, Thomas Bak and judy Newton. New

15:52
IS
LU o/00 /2018
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ECAS

Anterior functions/ALS-Specific:
language, executive and fluency)

Posterior functions/
ALS Non-Specific:
memory and visuospatial
Language
Naming

Comprehension
Spelling

EDINBURGH COGNITIVE AND BEHAVIOURAL ALS SCREEN — ECAS

English Version (2013)
Age at leaving ful-ime education ... S — Dateof B ..o
‘Oocupation: Hoepital Ma. or Address: S
LANGUAGE - Naming
2 Asic Say or write down e names of hese ploures: scare
o8
}5:-'{'{\. r L ]
T Pt | !
& AV Lo -y
SIS, 0
e S O ] (]
S O e O
(it £y A
/4 <A
/ | -’
A O AT |
A e .
6.
] 'I‘ _§—=i | I
£ Y = ml
e = U4
| A o 2. =
LANGUAGE - Comprehension
Asi point to ihe ane which ks Score
0B
A ordrmar ot b ¥ees e 1
mumamng th 3 chet 6 its and Beads
5. Abrahoms & T. &L Bak 1
|
LANGUAGE - Spelling
== elier by wriling or ihe falowing wards” If the 5 asakive
Maamﬁhmmmq%mm. pesin s g Score

e ——
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ECAS

EXECUTIVE - Fluency Letter §
2 Say. 'l am going to ghve you 3 leffer of ihe aiphabet and | woud e you io say or wrile as many |
iy o Yol i Tl T T o T et
- It speaing, say "You wll have one minute. The letter I5 5 WOrS
e Letter Fluency
Free Fluency: S Words =
Sail, Send, Sorry
Fixed Fluency: T 4L Word ”T:ﬁiwmﬁﬁfm._w -
I'EEIIIEI'H Iﬁﬁﬁmﬁﬁimim Bmep:mmmtnymm
That, Talk, Tank VA corverson o ol
Verhal Fluency Index [V} calcutation: O | WETEN | e
e = ek
Verbal Fluency Index o snsson | sHcan [ ¢ —

S.Abrohamsz & T. H Bak 2
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ECAS

Executive Functions
Reverse Digits
Alternation
Inhibitory Sentence
Completion

Social Cognition

1. The posiman knocked an the
2 He brought his umbrela with him Inc3seof . -
3. Sally spread her ioast wilh buler and
4. Jobn went o ihe barbers to get Nis hair
5. She dived Inio the swimming

6. They all went to ihe ool cafe for somedhing o . —
ﬁzmmm1nmmm [=.@. associabed or oppoelie meaning) or 0 for exsct

1%

SOCIAL COGNITION — Part A

= Say: "fou are going io see some plciunes, one In each comer of 3 bec You have o choose which
you llis best. Elther point i or say which pichae you Ike best. Please respand a6 quickly
36 possibie.’ Circle partidpant's chalee.

 wE" -
7 <&
" ‘m :

LU
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SOCIAL COGNITION - Part B

= Bay Youae fo see some one In each comer of 3 bax. You have iy choose which
ECAS o B e o e |
eqoeentric emar = 0 paints. |:|
. . P! S '

* Executive Functions K1 ﬁ ~
Reverse Digits 2,
Alternation |
Inhibitory Sentence
Completion — { /A -L
Social Cognition -

hes
‘ll L ] o

| I
D) >
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ECAS

e Memory

\ Story Recall
Immediate

Delayed Retention (%)
Recognition

MEMORY - Immediate recall

! o . Isten . finished, witle
' k25 Y04 o e S 1 plt o e e o ) e et recet
Lag Sunday, the el fer pofection thair pace in Frimmse WOOoDs. Fory i pecpie joned i i

remave ok bicycies ang shopping trafieys. b Dougas Watt from the ygoiand progect oid focal Feporters
that he was very Impressed and expeckly prud of fhe 17 chilgen who came aong.

010

Alszuse
his soone
o cacalme

fafer

MEMORY — Delayed Recognition

If 3l ltems recalled, skip and score 4. Déhersise a5k quesiions helow.

Say- 'Lefs see If you can remember anything more about that shory. | will 3sk you some gueshons,
please fell me I they ane frue or Talse'.

Circle respOnEEs or false) and score 1 point for each ibem recognised In this seciion. Use table
mt:mm[!lmﬁa !

Was the story about an event that occumed |ast Saturday?
Was the event the annual Ifer collection™

D this fake place In Primrose Woods™

D thiey remcve okd drink cans and sweet wiappers?
Was the man In the siory called br Wali?

Was his first name Thomas ™

WWas he from ihe local councl 7

Was he espedally proud of the children for caming along?

] ] ]
MMM
ko ek ok ok

Recognition fo recognifion scons table
Mumber of camect Comverted Scora

mqmmEE

Lo -

1%
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ECAS

* Visuospatial
Dot Counting
Cube Counting
Number Location

VISUOSPATIAL — Number Location
= Say: "Which number comesponds io the postiion of ihe dot™
3 i
T 4 1 T Iy 3
k2l 4
5
5 2 8 8 2 8 1
* o b O
5 a 2 a 2 -] 4
1 3 1
L
4 ] ] 7 3 8 7
L
O hd O

4

VISUDSPATIAL — Dot Counting

2 Say: | would ke you to count how many dots are In each box, but without pointing to them.”

e T — :[
”“ﬂ T

BN

e EN

J ]

O

Soane
-4
® ]
eo9°
L ®
o © ® ®
P ®
o
% o
® o
O 0
° o * @
]
o ® © °
® [ ] ®
® o °
0 0
VISUOSPATIAL — Cube Counfing
D Say. "How many cubes ane In each sinuchure, including the anes you may not be abie o see™ oo
— ~— 4
]

5. Abrahams & T. H Bak

4
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] éx i Screening for cognition and behaviour changes in ALS
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ORIGINAL ARTICLE

Validation of the Edinburgh Cognitive and Behavioural Amyotrophic

SHARON ABR.AHAMS”. ]UDITH NEWTONI']"I, FLAINE I\WEN],]ENN-[FER FOLEY] Lateral Sclerosis Screen (ECAS): A cognitive tool for motor disorders
& THOMAS H. BAK™

ELAINE NIVEN!, JUDITH NEWTON!3% JENNIFER FOLEY', SHUNA COLVILILE?>%,
ROBERT SWINGLERY, SIDDHARTHAN CHANDRAN*, THOMAS H. BAK 234 &
SHARON ABRAHAMS!:2:3:1

B Executive

Fluency

28 ®m Language

\Z\\\Q = Memory

m Visuospatial

Scores 85% to 92 % sensitive and 85% specific against gold standard full
neuropsychological assessment




EDINBURGH COGNITIVE and BEHAVIOURAL ALS SCREEN - ECAS
English Version (2043)

30 it Behavioural
Disinhibition
25 m Apathy/Inertia
20 Loss of
15 Sympathy/Empathy
11 B Perseverative

= Change in Eating
Behaviour

35 carer interviews, 51% of patients with behaviour change
(1 or more domains)




-specific cognitive and behavior changes
associated with advancing disease stage in ALS

hristopher Crockford, PhD, Judith Newton, MSc, Katie Lonergan, BSc, Theresa Chiwera, MSc, Correspondence

om Booth, PhD, Siddharthan Chandran, MD, Shuna Colville, MPH, Mark Heverin, MSc, lain Mays, BSc, Sharon Abrahams
Suvankar Pal, PhD, Niall Pender, PhD, Marta Pinto-Grau, MSc, Ratko Radakovic, PhD, Christopher E. Shaw, MD, s.abrahams@ed.ac.uk
Laura Stephenson, MSc, Robert Swingler, MD, Alice Vajda, PhD, Ammar Al-Chalabi, PhD, Orla Hardiman, MD,

and Sharon Abrahams, PhD

euro.i'ogy® 2018;91:1-11. doi:10.1212/WNL.00000000000063 17

Stage 1 Stage 2 Stage 3 Stage 4
== ALS-specific
=®==ALS-nonspecific 60 -
B Apathy
«@=ECAS total
u Loss of sympathy
50 = Eating behaviors
o Perseveration
o) i B3 g b
o 2 40 | DISInth.ItIOH
N 9 u Psychosis
1]
Q
5 301
]
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£
o 201
o
-1.50 - 10-
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Stage 1 Stage 2 Stage 3 Stage 4
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ROC Curve
1.0 7
_

0.8
E 0.6
k=
w
c
‘x DAT

0.2+

0.0 T T T T

0.0 0.2 04 0.6 0.8 1.0
1 - Specificity

language, fluency) 94%
sensitive 92% specific

| Source of the

Curve

=——ECAS Total
= =ECAS Anterior
~ACE-III Total

_____ Reference
Line

ECAS vs ACE-Ill in bvFTD

Anterior Score (executive,

Sensitivity

ECAS sensitive to bvFTD without ALS and AD

. ROC Curve
' —/_/ | Source of the Curve
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0- ~—ACE-III Total
--- Reference Line

0.6
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0.2

0,04 : T T T
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1 - Specificity

Diagonal segments are produced by ties.

ECAS vs ACE-Ill in AD

Posterior Score (memory
and visuospatial) 97%
sensitive 96% specific
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Mental capacity in ALS F

* The ability to make a specific decision at a specific time.

* Capacity assumed unless demonstrated otherwise.

e Should I'join this clinical trial?

* Should | consent to having a gastrostomy when/if the time comes?
e Should | consent to genetic testing

) 4 é 4
Understand :> Remember Weigh up :; Communicat
J . \. \_

* Cognitive assessment (ECAS) can help to inform this process, but cannot
tell you if someone has capacity to make a decision. You need to refer
for a capacity assessment to a Psychiatrist/Psychologist.




Video case
Person with bvFTD




E#4). The University of Edinburgh

Poll

1. Did the woman in the video show...
Cognitive and Behaviour change
Cognitive change only

Behavioural change only

None of the above

We can’t tell

2. Did the daughter’s description of her mothers behaviour include
Disinhibition

Loss of sympathy/empathy

Apathy

Perseverative behaviour

All of the above
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Summary of red flags F F F

 ALSis not only a disease of the motor system

* ‘Mother knows best’, do a separate interview with someone who knows
them well to check for behaviour change

e Be careful to consider other causes of behaviour abnormalities, e.g.
marital discord...

* Do not dismiss psychiatric symptoms
* Take into account physical disability in the assessment

* Look for problems with attention, decision making and also language
and social behaviour

 Use an appropriate assessment supervised by a neuropsychologist

« Remember some people will show behaviour change but unimpaired
cognition, check both

* If someone is cognitively impaired does not mean that do not have
mental capacity... Capacity assessments must be undertaken in full.
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Thank you to

Research Team: Debbie Gray, Caroline McHutchison, Ratko
Radakovic, Lewis Pettitt.

Thomas Bak

CARE-ALS Team: Judy Netwon, Suvankar Pal, Siddharthan Chandran,
Neuropsychologists Sharon Mulhern, Luke Williams

and all the people with ALS and their families who have participated
in our research
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