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Was ist ALS?
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Schadigung des 2. Motorisches Neuron fuhrt zu Muskelschwund
Normalerweise fokaler (asymmetrischer) Beginn
- Spinale Verlaufsform (2/3)

- Arme und Beine

- Bulbare Verlaufsform (20-25%)
- Schluckstérung
- Sprechstorung

Kantonsspital St.Gallen — ein Unternehmen, drei Spitaler.
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Verlaufsstudie (Phukan et al. INNP, 2010)
87 Patienten
32% kognitive Stérungen zum Zeitpunkt der Erstvorstellung
8% Verhaltensauffalligkeiten
18% Demenz

Vor, wahrend oder nach dem Auftreten motorischer
Symptome
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Amyotrophic Lateral Sclerosis and Frontotemporal Degeneration, 2014; Early Online: 1-8 informa
healthcare
ORIGINAL ARTICLE

The Edinburgh Cognitive and Behavioural Amyotrophic Lateral
Sclerosis Screen: A cross-sectional comparison of established
screening tools in a German-Swiss population

DORDTI—]]?E LULE!, CHRISTIAN BURKHARDT?, SUSANNE ABDULLA>*,
SARAH BOHM!, KATJA KOLLEWE?, INGO UTTNER!, SHARON ABRAHAMS’,
THOMAS H. BAK’, SUSANNE PETRI’°, MARKUS WEBER? & ALBERT C. LUDOLPH!

I Department of Neurology, University of Ubm, Germany, 2Kantonsspital St. Gallen, Neuromuscular Disease Centre/
ALS Clinic, Switzerland, >Department of Neurology, Hannover Medical School, Germany, *Department of
Neurology, Otto-von-Guericke University Magdeburg, German Centre for Neurodegenerative Diseases, Magdeburg,
Germany, and > Psychology-PPLS, Euan MacDonald Centre for Motor Neuron Disease Research

and Anne Rowling Regenerative Neurology Clinic, University of Edinburgh, UK
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Woher kommt ALS ?

ALS ist ein komplexe Erkrankung
Genetische Faktoren

Risikofaktoren und Umweltfaktoren-
grosstenteils unbekannt
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Percentage ALS explained by genetic mutation since 1992 Familial
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Figure 1 Timeline of gene discoveries in familial and sporadic ALS. Values represent the proportion of ALS explained by each gene in populations of
European ancestry. References are provided in the main text.

Renton et al. Nature Neuroscience, 2014
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20/43 FALS (46%)

13/182 SALS (7%)
Krankheitsdauer: 1-11 Jahre
Eineiige Zwillinge

Einer verstarb 2007, im Alter von 55 Jahren,
Krankheitsdauer 21 Monate

Der andere keine Symptome



Joint Programme - Neurodegenerative Disease Research
Transnational research proposals 2013

"European research projects for the identification of
genetic, epigenetic and environmental risk and protective researCh
factors for Neurodegenerative Diseases” agramms — Neursegenerative Diseass Researeh

Proposal Application Form

|l. General information

Acronym (10 characters max.): STRENGTH

Project Title: Survival, Trigger and Risk, Epigenetic, eNvironmental and
Genetic Targets for motor neuron Health

Project Coordinator: Ammar Al-Chalabi

Name Ammar Al-Chalabi

Institution/Department | King's College London, Department of Clinical Neuroscience

Address London SE5 8AF

Country UK
Phone + Fax +44 20 7848 5187 (P) +44 20 7848 5190 (F)
Email ammar.al-chalabi@kcl.ac.uk

Total funding applied for: 4,253 547 | €
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Total Funding: To Be Finglised”

Start Date: February, 2014

Duration: 3 years

Coordinator: Ammar Al-Chalabi
T: +44-20784-85187

E: ammar.al-chalabi@kcl.ac.uk

COORDINATOR | AMMAR AL-CHALABI
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Ammar Al-Chalabi, King’s College London, United Kingdom
Pamela Shaw, University of Sheffield, United Kingdom

Leonard van den Berg, University Medical Cenire Utrecht, Netheriands
Wim Robberecht, Katholieke Universiteit Leuven, Belgium

Adriano Chio, University of Turin, [faly

Vincenzo Silani, Istituto Auxologico ltaliono, lialy

Philippe Corcia, INSERM U930 - Université Frangois Rabelais, France
Markus Weber, Kantonsspital St. Gallen, Switzerland

Weimin Ye, Karolinska Institutet, Sweden

Jochen Weishaupt, University of Uim, Gemany

Oria Hardiman, Trinity College Dubiin, Ireland
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Make it yours Campaigns About Status New:

22,500.00 DNA profiles

Worldwide
Project MinE

Together these countries already

reached 10% of our goal!

More and more countries will join Project MinE in the
coming months.
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Klinische Forschung

Lebensqualitat

(auch der
Angehaorigen)

tramifisrs im
PSYCHOLOGY

Muskelzentrum/ALS Clinic

ORIGINAL RESEARCH ARTICLE
petlmhas 75 Dciobar 7003
:I-:: 1013 ey 201 DOAE]

Attitudes toward assisted suicide and life-prolonging
measures in Swiss ALS patients and their caregivers

Ralf Sunzki"®, Ursula Schneider®, Stella Reitar-Thail' and Makus Waber®
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Oibjectives: In Swwitzarland, assisted swode [AS) is legal, provided that the parson saaking
szmistance has decisional capacity and the person ss=isting is not motivatad by reasons
of sef-ntarest. Howewar, in this particular ssiting nothing is known sbout patients” and
thair caregivers” atiitudes toward AS and Fe-prolonging measwes. Methods: Data was
redriewad through velidated guestionnaires and personal intervews in 33 patients and ther
caregivars covering the folkmeing domains: physical function sccording to the revised Amy-
otrophic Lateral Scarosis Functional Rating Scale [ALSFRS-R), demographic data, quality of
lifie, anxiety, depression, social situation, spirtually, burden of disegss, ifs-profonging, and
life-shortening acts. Besults: In patients the madian time after diagnosis was & months (2—
o0l and the medean Amyotrophic Latersl Sclerosis (L) FRS-R score was 37 (2248). The
rmajority of patients (94%; n =311 had no desina to hasten death. Patients” and canagevars’
sititudes toward Percutaneous Endoscopic Gestrostomy (PEG) and Non-irvaseea Viantilation
(M differed. Significant®y maore patients than caregivers (21.2 wersus 3.1%) stated that
thay wese agamst NIV (p — 0,048 and against PEG (273 versus 3.1%; p = 0.031). Answears
regamding tracheotomy wesa not sig drﬂemnlip 0.138). Caregaers scored sig-
nificanthy higher lewals of “suifering” (p —0.007), "lonefiness” (p = 0.006l, and “emational
distrass™ answering the questionnaires |p - 0.000). Suffening ip « 0.028] and lonalnass
(D = DUDE] were related ta the score of the Hospital Anxiety and Depression Scale HADS]
in patients. Conclusion: & lberal legal setting does not necassarnly promote the wish for
A5 Howeeear, the desine to discuss AS is pravalent in ALS patients. There is a highar leval
of suffering and loneliness on the caregivers’ side. A longitudinal study is warranted.

Kirpeonds: ALE. mobor nourcn dscase quallity of Wi depression. ond of i
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Symptombehandiung z. B.
Krampfe

Chininsulfat (Chininsulfat

Hanseler®, Limptar N®)
Studie in St.Gallen
Placebo-kontrolliert

1. ‘ Tagliche Muskelkrampfe

;w‘ mm i Dauer 8 Wochen

|V HEE Kontakt:

christoph.neuwirth@kssg.ch

St.Gallen — ein Unternehmen, drei Spitaler.
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Table 1. ALS dlinical tials.”

Drug Size' Year
Acetylcysteine 110 1995'%
Amantadine / guanidine 20 1981
Ardmociomal 84 2008'%
p-1a interferon 61 2000'%
Baclofen 23 1979'%
BCAA 2 1988
BCAA 126 1993
BCAA / threonine 3 1996°°
BDNF 1135 1999%?
BDNF 25 2000%%2
Celecoxib 300 2006°°
Celecoxid / minocycline 60 2008%¢
CNTF 730 1996°%°
Coenzyme Q10 185 2009°%
Creatine 175 200377
Creatine 104 2004708
Creatine 107 2008°*
Cyclosporine 74 1988%'0
Dexpramipexodle 102 2011"®
Dexpramipexodle 616 2013'®
Dextromethorphan 14 1993%"
Dextromethorphan 49 1996%'2
Dextromethormphan 45 1997%™3
Dextromethorphan / quinidine 140 200424
Gabapentin 152 199628
Gabapentin 231 1998%'®
Gabapentin 204 200127
Gangliosides 40 1984%'8
Gangliosides 40 1984%'%
G-CSF 24 201120
Glatiramer 30 2006%
Glatiramer 366 2009%%2
Glutathione R 199872
Growth hormone 40 201224
Guanidine 24 1974725
IGF-1 75 199378
IGF-1 266 199777
IGF-1 183 1998°%%
IGF-1 9 2005%%°
IGF-1 330 2008°%
Indinavir 46 2005%
Inosiplex 16 197422
Isoprinosine 25 197122
Lamoatrigne 67 19935
Lamotrigine 30 20032
Levamisole 59 19852
Lithium 84 201077
Lithium 133 2012%8
Lithium 214 201322
L-threonine 23 199224
L-threonine 30 1992%*
Memantine 63 2010%42
Methionine / antioxidants 28 29
Methylcobalamin 24 1998244
Minocyciine 19 20042°%°
Minocyciine 23 2004°%°
Minocycline 412 2007248
Nimodipine 87 1996247
Pentoxifyline 400 2006248
Physostigmine 25 1993249
Riluzole 156 1994™
Riuzole 959 1996™
Riuzole 15 19987

Muskelzentrum/ALS Clinic

Drug Sizet Year

Riuzole 168 2002%%"
Selegiine 11 1994252
Selegiine 10 199475
Selegiine 133 1998254
Talampanel 59 2010°%
TCH346 553 2007%%
Thalidomide a7 2008757
Thyrotropin 30 1986758
Thyrotropin 12 1986%%°
Thyrotropin 41 19867
Thyrotropin 25 1987
Thyrotropin 23 19917
Thyrotropin 36 199272
Tiorone 16 1978%%
Topiramate 296 2003%%5
Transfer factor 66 1979°%
Ursodeoxycholic acid 64 201277
Valproic acid 163 2009758
Vitamin E 289 20012
Vitamin E 160 2006%7
Xaliproden 78 20047
Xaliproden 867 2004a°"2
Xaliproden 1210 20046772

BCAA branched-chain amino acds; BONF, brain-derved neuratrophic
factor; CNTF, cliary neurotrophic factor; G-CSF, grandocyte colony-
stimuating factor; IGF-1, insulin-lke growth factar-1; TCH346, omigapi.

'Amlmﬂeghlolal."eoll) with permission of the publisher.
"Total number of patients in study.

3%. All genes found to be mutated in FALS can
also be found to be mutated in SALS, albeit at low
frequencies.™ Even in cases with known genetic
ctiology, it is unclear how the genetic insult, pres-
entin all somatic cells, induces selective vulnerabil-
ity in motor neurons.™*°

An understanding of genes involved in ALS
may be essential in developing effective therapeu-
tics. In what follows is a discussion of specific
genes linked to ALS. This discussion is not
exhaustive, but rather focuses on genes more
commonly linked to ALS in epidemiologic studies
and also includes rare genetic alterations if they
shed light on novel pathways or phenotypes.
Genetic mutations that are very rare or those with
contributions to ALS that are less well docu-
mented are incduded and referenced in the tables
of causative genes (Table 2) or modifiers of dis-
case risk or progression (Table 3), but are not dis-
cussed in detail.

CwZn-Superoxide Dismutase (SOD1). Modern genetic
studies of ALS began with the identification of 11
missense mutations in SODI in 13 distinct FALS
families.?! The discovery was the first to pinpoint a
genetic cause for ALS, paving the way for in vive
models of FALS that enabled analysis of discase
mechanisms*'*? and largescale ALS bioinformatics

Verzogerung des
Krankheitsverlaufes-
negative klinische
Studien bel ALS

Zahlreiche neue Studien
sind geplant

Heute alle randomisiert
placebo-kontrolliert

Grosster Benefit
wahrscheinlich flr

nachkommende Patienten

), drei Spitaler. St.Gallen Rorschach Flawil
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Warum waren alle
bisherigen Studien
negativ ?

= Sehr unterschiedliche
Krankheitsverlaufe

= Modelle konnen
Therapieeffekte beim
Menschen nicht
vorhersagen

= Keine Messinstrumente
(Biomarker) zur
Messung des
Krankheitsverlaufes
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Bestimmung der Zahl motorischer Nerven (MUNIX)

Muskelzentrum / ALS clinic
Kantonsspital St.Gallen — ein Unternehmen, drei Spitaler. St.Gallen Rorschach Flawil Christoph Neuwirth
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MUNIX Qualifikationsprozess

rekrutierte Patienten
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Lisbon * St.Gallen * Warsaw * Dublin * Sheffield * Leuven# Jena $ Um$ Paris Utrecht Turino Milano

* = test-retest certified centre
# = Certified with provisions and monitored
$ = test retest certification failed

Muskelzentrum / ALS clinic
Kantonsspital St.Gallen — ein Unternehmen, drei Spitaler. St.Gallen Rorschach Flawil Christoph Neuwirth
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Blick in die Zukunft
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Fraction survival
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J Neurochem. 2007 April : 101(1): 87. do1:10.1111/5.1471-4152.2006.04346.x.

The CB2 cannabinoid agonist AM-1241 prolongs survival in a
transgenic mouse model of amyotrophic lateral sclerosis when
initiated at symptom onset

Jennifer L. Shoemaker, Kathryn A. Seely, Ronald L. Reed, John P. Crow, and Paul L. Prather
Department of Pharmacology and Toxicology, College of Medicine, University of Arkansas for
Medical Sciences, Little Rock, Arkansas, USA
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In vitro autoradiography

L = Figure 2 In vitro

‘ autoradiography with slices

"- from spinal cord of an ALS
patient. A: Incubation with

‘_ 0.2 nM [11C]KD2; B: Blocking
of [1C]KD2 binding with 1
UM GW405833, a specific

‘ CB2R agonist.

= Courtesy of Mu,
Linjing, PhD
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Forschungsprojekt in Zusammenarbeit mit ETH

ﬁlﬂeuurpl:?tzlhfmiﬁtw J NC -

i NURMAL OF HEUROCHEMISTREY | 00 T e LES
ORIGINAL Radiolabeling and in vitro [in vivo evaluation of
ARTICLE N-(1-adamantyl)-8-methoxy—4—ox0-1-phenyl-

1.4=dihydroquinoline=3=carboxamide as a PET
probe for imaging cannabinoid type 2 receptor

Linjing Mu,* Daniel Bien,t Roger Slavik, T Konstantin Drandarov,®
Adrienne Miiller,t Stjepko Cermak, ' Markus Weber,i Roger Schibli, =t
Stefanic D Krimert and Simon M. Amectamey §

= e it off Mackerr Melicdes, Ceater oo Radiopharmoe essticosl e demce s of ETH-FSFLGE,
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doi:10.1093/brain/awp239 Brain 2009: 132; 3152-3164 | 3152

BRAIN

A JOURNAL OF NEUROLOGY

Microglial CB, cannabinoid receptors are
neuroprotective in Huntington's disease
excitotoxicity

Javier Palazuelos,”? Tania Aguado,”” M. Ruth Pazos,’? Boris Julien," Carolina Carrasco,"”
Eva Resel,”? Onintza Sagredo,”? Cristina Benito," Julian Romero,"* Ifiigo Azcoitia,’
Javier Fernandez-Ruiz,”® Manuel Guzman'? and Ismael Galve-Roperh?
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British Journal of
Pharmacology

Themed Issue: Cannabinoids in Biology and Medicine, Part |

RESEARCH PAPER

Symptom-relieving and
neuroprotective effects of
the phytocannabinoid
A’-THCV in animal models
of Parkinson’s disease

C Garcia, C Palomo-Garo'®3, M Garcia-Arencibia'?, JA Ramos!33,
RG Pertwee* and | Fernindez-Ruiz'*?
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Abstract

Signifi cant advances have intrested our understanding of the moleculsr mechanams of svyotrophic bteral selemasis (ALS), yet
this has not rantisted into any gready effective therapies. It sppears that 3 number of sbnormal physiol ogical proceses acour
simulaneously in this devastating disease. ldeally, a2 multdrug regimen, indueding gluamate amagonists, anboxidants, 3 centrally
& ting anti-inflamiratory agent, microglial cell modulstors (ine luding tumor necros s Betor alpha [TMF-x) inhibitors), n st spop-
totic spent, | or more neurotrophic growth (actors, and 3 mitochondrial functi on-enhancing agent would be required to come-
prehensively address the known pathophysiology of ALS. Remarkably, cannabis appears 1o have activity in all of those areas.
Predinical dats indicate that cannabis has powerful anboxidstive, anti-iflamimatory, and newmprotective effects. In the GFIA-
SODI| ALS mowse, this has ransbted 1o prol onged newsronal cdl survival, ddasyed onset, and slower progression of the ditense.
Cannabis alvo has properties applicable to symptom mamgement of ALS, including analpesia, musde relasation, bronehodilation,
saliva reduction, sppetite stimul ston, and dleep induction. With respect to the trestment of ALS from both 3 disesce modifying
and sympiom manegement viewpoint, dinical trial with cannabis are the nec |ogical step. Bived on the currently svailsble so-
entific data itis reasonable to think that cannabis might signi hcantdy s ow the progression of ALS, potentially exaending life expec-
taney and substantially redocing the overall burden of the disese.
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