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La sclerose amyotrophique
Amyotrophic Lateral Sclerosis = MND

Jean-Martin Charcot
(1825-1893)

- NN

corticospinal (lateral) tract scarring

L MN

spinal cord anterior horn cell loss

muscle wasting = amyotrophy spasticity, hyperreflexia due to ‘lateral sclerosis’
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[ he heterogenerty problem in MND

To assess efficacy:

1. Insensitive
2. Needs 12 months

ALSFRS~-r
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Proudfoot M et al. ALS-FTD 2016



Rate of decline individually fixed

When the progress at the commencement is rapid, it usually
continues rapid, until the disease has attained a wide extent, although
t]u.‘. acute Im,fill onset ll)t‘llfiulh 1.] }n(']nw Vv }u_‘ fn]lu\kt(] ]n\' Sl(')\\'

extension. When 1t begins slowly, 1t is usually slow throughout.
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Articles

Prognosis for patients with amyotrophic lateral sclerosis:
development and validation of a personalised prediction model
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The syndrome of cognitive impairment in amyotrophic

MND pa't|eﬂ'ts ShOW Changes ‘tha‘t Over‘ap Wl-th IJ:dteral sclerosis: a population-based study

frontotemporal dementia

MND + cognitive
impairment

'Pure’ MND

BLUE GREEN YELLOW

PINK ORANGE
BLACK PURPLE

TAN WHITE

Jule Pruian.” Marwa Bamin.' Poter Bede.' Norah Jordan.? Lawra Gallagher
. N M TS S Py 3 . 1N e & Beba Lhand 15
Susan Byrne." Cathenre Lynch.’ Nal Pender.  Orla Hardman

J Neurol Meurosurg Psychiatry 2012;83:102—108.
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ALS

Apparently
sporadic
95%

FTD

Neurodegeneration

VIEWPOINT
Genetic screening in sporadic ALS and FTD

Martin R Turner,' Ammar Al-Chalabi,’ Adriano Chio,* Orla Hardiman,*
Matthew C Kiernan,” Jonathan D Rohrer,® James Rowe,” William Seeley,? Kevin Talbot'

J Neurol Neurosurg Psychiatry 2017

Apparently
sporadic
70%

[he genetics of ALS

and F 1D

Why family history is
unreliable:

*Variable penetrance
*tarly death
* Adoption

o * Non-paternity
amily nis . .
il " eHidden disease
® COonfT2
® MAFT
® GAN
® O Unknown



Time for MND specialist to make diagnosis:

Average years for patient to reach specialist:

”’



Diagnostic delay (mean |2 months)

v

neurologist

| Patient | Denial
[-2 months
1 GP 1 Uncertainty
Non-neurologist IUnne.ceslsary
investigations/
procedures
2-12 months
| General Further investigations/
neurologist treatment trials
2-4 months 2-6 months
MND Diagnostic precision (not

always e.g. PLS)




Predictors of prognosis at presentation

e POOR:

—Short referral latency
—Respiratory-onset

—Marked cognitive impairment
— Bulbar-onset

—Pure LMN or UMN syndromes
—Regional 1solation for > |2 months

— Younger age (<45)






Motor neurone disease
ASSOCIATION

MND “2=
REGISTER

England, Wales & Northern Ireland




Oxtord referral base

|20 new patients/annum; 250 in regular FU




The Clinic
Coordinator

The Cornerstone
Specialist Nurse
Sign-posting

Liaison with community
MDT
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Physical alds
Mobllity review

VWheelchalr

Drovision &
optimisation

Head support




Sialorrhoea

* Pooling of oral secretions

» Major source of
morpidrty

» Reduced swallowing
frequency

— Not over-production




Secretions

1Thin secretions

— Hyoscine patches

* skin allergy

o ‘dizziness’

— Atropine eye drops |7%
* may be hard to source

— Amitriptyline

* sedation

— Glycopyrronium
* (Can be diluted and given via PEG

— Botulinum toxin

* transient
* Unpredicatable

— Radiotherapy
— Suction device

* | hick secretions

— Peri-glottic (hard to clear)

— Avoid anti-cholinergics

— Pineapple/pa

— Nebulised sa

Daya
ne

e Wwith suction G

evice

— Carbocisteine (Mucodyne)



cmotionality

e '‘Pseudobulbar affect’
— See In Alzheimer's and PSP

» (Corticobulbar pathway involvement

» Explosive, Incongruous, short-lived burst of emotion

o Crying>>>[aughing

* Dextromethorphan+quinidine (Neudexta)
e SSR




Nutritional support in MND

10 1 “no weight loss
* Premorbid lower BM| A\ et
d ypermetaoo\ic state ..
N disease
. \/\/eight loss linked to S 06 A
survival : = W
* Higher cholesterol € 04
. o
inked to slower
Drogression "
e HighCALS trial
starting 2020 -

T 1 T T T T T

0 S0 100 150 200 250 300

diseaseduration (months)
Koerner et al. BMC Neurology 2013




Dedicated MND Nutrition Clinic

* Recognition that gastrostomy decision Is major Issue for many
» Chance to discuss and allows ‘cool off” perioa
—May not use iImmediately or solely
o Specialist nurse, dietitian, enteral feeding nurses
e Spouse Involvement encouraged
— Reassure about physical management
* Explain what will happen In hospital
 (Reflect on whether PEG appropriate)



Gastrostomy placement risk assessment for patients with potential
respiratory muscle weakness RPIE T U ———

Fax foem 10 (2)22047 with gastrostomy request FAD specalist PEG murse Clare Lanson
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Procedural adaptations

Experienced operator

Minimal sedation

Heac

Paediatric mouthguarc

up tilt 300

NIV available for those stratified rec

Awyoirophic Lataral Sclevosis and Fronsosemporal Degencration, 2017; 18: 243 248 @ Taylor & Francis

RESEARCH ARTICLE

A risk stratifving tool to facilitate safe late-stage percutancous
endoscopic gastrostomy in ALS

AL EXANDER G. THOMPSON'*, VICTORIA BIACKWEILL?*, RACHAEI. MARSDEN',
EMMA MILLARD', CLARE lA\X'SU.\_I:, ANNABEL H. NICKOL', JAMES E, BEASTE,
KEVIN TALBOT", PHILIP J. ALLAN® & MARTIN R TURNER' ©

e — R




Communication

» txceptional to lose all communication:
— Lightwriter (1Pad)
— Point [t/

— bye-tracking




Respiratory care

o FVC
— Sniff for those with bulbar
Symptoms
e Respiratory symptom questionnaire
» Overnight oximetry
e Respiratory physio
e Use of NIV




Cough Assist

o (lears secretions by gradually

applying a

negative pressure

e |ndication still uncertain

— Irial

dlannhec

DOSItive pressure to the
alrway, then rapidly shifting to

e Recurrent admissions for chest
iNnfection

o [MN-

DIreC

ominant, slowly-

Drogressive




Bourke et al., Lancet Neurology 2006

NIV effect on | ‘\ .

survival > e
»
3
Lty
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racheostomy

0% In recent Italian series (Chio et al. INNP 2009):
— Mean survival afterwards only | year

30% In Japan:

— Frequently ‘locked In’

More open discussion:

— What are patient's motives?

— Avolding sense of confrontation

— Desire often dissipates

For those that do:

— Major resource challenge

J

Turner MR et al. Tracheostomy in MND. Practical Neurology 2019




Palin

o Multi-factorial, neglected area:

P
-

— NSAIDs versus neuropathic pain agents

|

* Immobillity:
— Prolonged sitting (NB pressure sores RARE)
* Posture and wheelchalr management
— Unable to turn in bed
» Muscle atrophy:
— Altered joint dynamics
» Severe spasticity:
— Uncommon, mainly PLS patients
— Baclofen, Gabapentin




Distinct clinical and pathological characteristics of
frontotemporal dementia associated with

CO90ORF72 mutations un2012 135 693-708

Julie S. Snowden,’* Sara Rollinson,” Jennifer C. Thompson,'* Jennifer M. Harris, "
Cheryl L. Stopford,”* Anna M. T. Richardson,’* Matthew Jones,"* Alex Gerhard,’*
Yvonne S. Davidson,” Andrew Robinson,” Linda Gibbons,” Quan Hu,” Daniel DuPlessis,’
David Neary,’ David M. A. Mann® and Stuart M. Pickering-Brown?

Table 3 Behavioural changes in patients with CO9ORF72 mutations
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Sweet food preference In
amyotrophic lateral sclerosis

Martin R Turner, Kevin Talbot




Ag greg ation Of Neurol og Te Table 2. Prevalence and Relative Risk of Neuropsychiatric Conditions

d N hiatric Di . in First- and Second-Degree Relatives of Patients With ALS
an europsycniatric visease In Compared With Controls

Amyotrophic Lateral Sclerosis Kindreds:

A Population-Based Case-Control woates o

Of Cases Of Controls

Cohort Study of Familial and Sporadic Condition (n=2116) (n=2139) RR P Value
Amyotrophic Lateral Sclerosis =oldl = . o)
ANN NEUROL 2013;74:699-708 Schizophrenia and 17 > 3.40 02
Susan Byrne, PhD, ” Mark Heverin, MSc,” Marwa Elamin, PhD,” Petar Bede, MD,'” psychotic illness
Catherine Lynch, MSc, Kevin Kenna, BSc,” Russell MacLaughlin, PhD,’ Autism 10 1 10.10 03
Cathal Walsh, PaD,* Ammar Al Chalabi, PhD," and Orla Hardiman, FRCPI'
Depression 35 31 1.14 59
Alcoholism 63 43 1.48 045
Clustering of Neuropsychiatric Disease in First-Degree  obsessive-compulsive 11 2 5.60 .02
. . disorder and rigid
and Second-Degree Relatives of Patients personality disorders
With Amyotrophic Lateral Sclerosis JAMA Neurol. 2017;74(12):1425-1430.
' ' Suicide

Margaret O'Brien, PhD; Tom Burke, PhD; Mark Heverin, MS¢; Alice Vajda, PhD; Russell McLaughlin, PhD; John Gibbons;

Susan Byrne, PhD; Marta Pinto-Grau, MSc; Marwa Elammin, PhD; Niall Pender, PhD; Orla Hardiman, FRCPI Mood disorder

Psychotic disorder

Psychiatric disorders in C9orf72 kindreds psychosis

’ : A Bipolar disorder
Study of 1,414 family members polar disorde

Schizophrenia

Emma M, Devenney, MBEChBAD, Rebekah M, Ahmed, MBBS, Glenda Halliday, PhD, Clwvier Piguet, PhD, Correspondence 0.1 1.0 10.0 100.0 1,000.0
Matthew C. Kiernan, DSc, FRACP, and John R. Hodges, MD Dr. Devenney Relative risk (95% Cl)
Emma.cevenneys

Newrology™ 2018;91:¢1498.¢1507. doi:10.1212/WNL.0000000000006 344 sydney.edu.au




Logit scores of each individual question from the MIND-B and ALSFRS-R In a combined Rasch
analysis

Makes suggestive remarks

Uses calch phrases
Impulsive
Uncooperative

Has temper outbursts
Decline in motivation

Decline in usual merests

Neuropsychiatric changes precede classic

motor symptoms in ALS and do not affect
survival
(.

Enads Mioshi, "hD ABSTRACT

Jashellz Caga. Objectives: To investigate pationt suscoptbilty to neuropsychiatric gymptoms ir the context of Rggnd in thewr Ideas
My Healdh progression of more classic rrotor Symptoms in amyotrophic laswral sclerosis (AL S) and 10 exam- | |

Patncia Lilb, PrD ine the impact of neuropsychiatric symptoms on survival Declined interest in new things

Sharpley Hsich, PhD

Elcance Ramscy, Hoas

Emma Devenncy, MRCY

Michasl Homberger,
PhD

John K. Hodges, FRCY

Maorthew . Kierman,

Methods: The study cohort cons sted of 219 patients with ALS fimbonset = 159, bulbar onsat =
680)), with neuropsychiatric symptoms measured u=ing tha Mator Neuror Disasse BEahavicural
Scale anc more classic ALS syrmptoms assessed by the Amyotrophic Lateral Sclerosias Functional
Ratirg Scale-Rewvised. For cetection of symptom susceptbdity (neuropsychatr ¢ vs classic
maotor), A Rasch analysis was apolad (n = 219) Cox proportional hazard regrassion modals wara

used for the survival analysis in = 115 petiema) which incorporated neurcpsychiatr ¢ and classic
mctor symgtoms

Difficuities climbing stairs
Difficulties self-care
Difficulties eating
Difficulties walking

FRACP . |
Rowule: Rasch anmalysis demonstrated that neurcpsychiatric symptoms apoearad aarier than Difficulties speech
classic motor features of ALS. However, differences in neuropsychistric scores did not affect sur- "

Cornupandencs ® vival: patients with sbnormalities in neuropsychiatric domairs did not exhibit 3 cifferent rate of Difficulties sakvation

Behavioral and classic ALS symptoms

L MGl survival than those without [x?, 3.447. p = 0328, ~2 logrlike ihood 377 341).

s mawhiPrvars ode o

Difficulties turning in bed
Condusions: Neuropsychiatric symptoms appear before classic motor features in ALS, which cor-

roborates the notion that ALS and frontolemporal dermentia be on 2 disease corinuum. "he early Difficulties Mfmfitl\g
detection o neurcpsychsatric syirptoms will be critical to inform clnical decisions and alleviate DA : ,

carer burden. Importantly, subtle neurcpsychistric symptome slone do not affect survival in iculties Wa"m"“g
ALS, which in turn confirms their pervas ve nature in ALS. Neurology® 2014,822149-155 Orthopnea

Dyspnea
Respiratory difficulties



-rontotemporal involvement

Frank dementia rare (10%)
— Precedes the onset of motor problems
— Faster progression of motor disease

Clinical features:
— Apathy or disinhibrtion (personal neglect)
— Poor Insight

— Altered food preference, narrowed and favouring
sweet foods

— Food cramming (can preciprtate choking)
Involve extended family
— Minimize risk-taking behaviour
Ask about subtle behavioural change
— Source of carer morbidity




Carers

* Very high morbidity
* Depression rates high
—cf MND patient |ow

* Benefit hugely from periods of
Hospice-based respite

o Community palliative care
involvement strongly linked to
ater perception of ‘good
death




Opinions vary upon what the affected patient should be told. There is no
doubt that a responsible relative should be told the truth. even if one stresses
the variability of the clinical course of the condition, emphasizing that some cases
are more benign. It has been my custom to tell the affected individual first thar
the condition 1s one which is well-recognized, if of unknown cause. and to
¢xplain something of research now in progress. In order not to destroy all hope,
[ believe that 1t 1s best to say also that the condition progresses slowly up to
a point but then usually becomes arrested, and may ¢ven subsequently improve
spontancously, while making it clear that no-one can predict when and if arrest
will occur. Comparatively few patients seem to be aware of the deception, even
to the end.

From Brain’s Diseases of the Nervous System, Ed. Walton 1977



Compassionate honesty
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RESEARCH PAPER

A multidisciplinary clinic approach improves survival
in ALS: a comparative study of ALS in Ireland and
Northern Ireland

James Rooney,’ Susan Byme,' Mark Heverin,' Katy Tobin," Alison Dick,’
Colette Donaghy,’ Orla Hardiman’

Kaplan Meier curves for all patients Multivariate regression of MDT care vs general care
21\ Age at diagnosis  Per 10year increase 140 12810153  <0.001
Diagnostic delay <31 weeks 1
31-55 weeks 096 07710119 0685
>55 weeks 067 0530084 0.001
MDT No 1
Yes 0.59 049 to O.N <0.001
Sex Female 1
Male 102 08410124 0829
‘ \\Q\ Site of onset Limb 1
W — Bulbar 104 08410129 0700
\——M\H o Both 180 066t0489 0249
% L ‘ Riluzole use No 1
- > H 4 Yes 068 05410087 0.002
Years of follow up Gastrostomy No 1
r— TETT— Yes 090 07110113 0355
NIV No 1

Figure 2 Survival difference between Ireland and Northern Ireland. Yes 138 11210169  0.003






Do something rather than




| want to try drug X

Examples (not complete):

Fdaravone — Mitsubishi Tanabe Pharma
 TWOO1 (Oral Edaravone) — Treeway
NurOwn - Brainstorm

Masitinib — AB Science

Ibudilast — MidicNova

GM604 - Genervon

Cu-ATSM...




Ching-Hua Lu

Ching-Hua Lu, MD,
PhD

PhD
Elizabeth Gray, PhD
Neil Pearce, DPhil
Axel Petzold, MD, PhD
Niklas Norgren, PhD

PhD
Pxctro Fratea, MD, PhD
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CSF NiL levels (pa'mL)

Sensilivily

Neurofilament light chain

A prognostic biomarker in amyotrophic lateral sclerosis

OPEN| 5 Neurology® 2015;84:2247-2257
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EFFICACY

Compare where MS is

Natalizumab Natalizumab
Third Line

a
4] Fingolimod
Mitoxantrone
SAFETY
t) Emerging Off-Label ¢ Ornal of Parenteral

Hauser S e? al. ANN NEUROL 2013;74:317-327



AMBROSIA

A Multicentre Biomarker Resource Strategy In ALS
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A genetic therapy revolution has arrived

8t NEW LNGLAXND JOUKNAL o/ MLDICINE

II ORIGINAL ARTICLE

Nusinersen versus Sham Control
in Infantile-Onset Spinal Muscular Atrophy

R.S. Finkel, E. Mercuri, B.T. Darras, AM. Connolly, N.L. Kuntz, |. Kirschner,

C.A. Chiriboga, K. Saito, L. Servais, E. Tizzano, H. Topaloglu, M. Tulinius,
A Event-free Survival ]. Montes, A.M. Glanzman, K. Bishop, Z.). Zhong, S. Gheuens, C.F. Bennett,
100 E. Schneider, W. Farwell, and D.C. De Vivo, for the ENDEAR Study Group*
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| 0% of all MND

Oligonucleotides:

[.SOD /| In trial
2. C9orf/2 imminent...
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Gain of toxicity

Auntisense RNA foci|  (DPR) proteins

now potentially treatable

Jiang & Cleveland
Neuron 2016
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lake home points

e Multi-disciplinary care anticipates problems, reduces hospital admissions, maximises
quality of life and improves survival

e farly Community Palliative Care referral 1s extremely valuable

e MND & FID overlap, with a common molecular backgrouna

* Behavioural change in MND has been underestimated and is a major burden for
carers

e (Genetic screening Is becoming more routine and requires wider MDT training

e A therapeutic era for MND Is imminent but may increase community support needs
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