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Stellenwert mentaler Storungen: Patienten- vs. Arztsicht

Signifikante Diskrepanz zwischen MS Patienten und behandelnden Arzten
hinsichtlich der Einschatzung des Einflusses auf die Lebensqualitat

Physische Beeintrachtigung wird von Arzten am starksten gewichtet

Far Patienten ist die mentale Gesundheit, Vitalitat und allgemein der
Gesundheitszustand am Wesentlichsten (Rothwell et al., 1997)

Patients Clinicians
2

(n=42  (n=25)

Mental health 25 7

Physical function 22 20 —
Physical role limitation 17 21 ——
Emotional role limitation 16 2

General health 14 4

Social function 14 13 —
Vitality 13 3

Bodily pain 5 4 e

0.01 0.1

More important
to clinicians

0dds ratio (95% CI)

e

- e

10 100

More important
to patients

Insel Gruppe — |K Penner

WINSELGRUPPE

Seitdem hat sich leider nicht viel geandert... ...
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The presence and burden of cognitive issues: discordance
between the perception of neurologists and people living with
multiple sclerosis

as? | Eddie Jones® |
Rahul Chetlangia® | Sourav Biswas® |
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Kognitive und neuropsychiatrische Symptome der MS: Wenig

beachtet im Rahmen der Krankheitsprogression

an

Depression/Angstlichkeit

Lebensqualitat Stress

Berufsfahigkeit

Fahreignung

Krankheitsaktivitat |

| Medikation |

40-50%

Kognitive Stérungen
In Anlehnung an Penner, IK. Acta Neurologica

Scandinavica 2016; 134 (Suppl. 200): 19-23
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Kognitive Storungen und Fatigue werden durch den EDSS (Mass der

Behinderungsprogression) nicht hinreichend abgebildet!

MUTLE
SCLEROSIS | Ms)
JOURNAL

Original Research Paper

. New insights into the burden and costs of
multiple sclerosis in Europe
Gisela Kobelt, Alan Thompson, Jenny Berg, Mia Gannedahl and Jemife Eriksson; he MSCOI
. Study Group* and the Earopean Mltple clrosis Placiorm
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(Kobelt et al., 2017)
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Kognition als Pradiktor fiir Behinderungsprogression

Cognitive impairment predicts disability progression o —_
and cortical thinning in MS: An 8-year study

Marco Pitteri et al.; Multiple Sclerosis Journal (MSJ), 2017, Vol. 23(6) 848-854

Results:
The results show that Cl at the time of diagnosis is a good predictor of conversion D o . .
to definite MS (p<0.001), disability progression (p<0.001), as well as of transition CN mCl sCl
to secondary progressive phase (p<0.001) and of cortical thinning (p<0.001).

(b)8

Conclusion:
We confirmed and extended the evidence that early Cl might be helpful in the
identification of MS patients at high risk of disability progression and poor clinical
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outcome and should be considered as a marker of most aggresive pathology.
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Cognitive PIRA
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Cognitive Decline Events Independent of EDSS Worsening

[ Cognitive RAW Concurrent with EDSS Worsening
[ Cognitive RAW Independent of EDSS Worsening
[ Cognitive PIRA Concurrent with EDSS Worsening
M Cognitive PIRA Independent of EDSS Worsening

Fuchs et al., 2024
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Kognitive Stéorungen kdnnen bereits vor der Manifestation typischer MS

Symptome auftreten

Patienten mit RIS
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Impaired processing Impaired executive Impaired memory Global impairment
speed function
(n=11) (n=4) (n=9) (n=9)
Oh J et al. Mult Scler 2021;27:2199-208
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MS Verlauf und kognitive Storungen
100% 100%
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1.Modified from Potagas C et al. J. Neurol. Sci. 2008; 267: 100-106
2. Modified from Ruano et al. MSJ 2017; 23(9): 1258-1267
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Bildgebung: ein Proxy fur Kognition bei MS?

7 < Hyperintense T2 Lasionen

< Lokalisation der Lasionen (Corpus
callosum Lasionen 2x haufiger bei
kognitiv beeintrachtigten als
intakten Patienten)

< MTR
< Hirnatrophie (v.a. Kortikale
Pathologie)

2007; Houtchens et al., 2007; Rao et al., 1989; Rossi et al., 2012)

(Calabrese M et al., 2009; Khalil et al.; 2010; Mowry et al., 2009; Pujol et al., 2001;
Roosendaal et al., 2009, Sepulcre et al., 2009; Sperling et al., 2001; Tedeschi et al.,
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sNFL: ein Proxy fiir die Kognition bei MS?

* sNFL ist ein Blutmarker flir axonale Schadigung und Neurodegeneration

| “arricie | openaceess
A 7o % w0 Serum neurofilament light chain
60 ° 0 70 % o 6 23] o o . L. S
& o S gl Bo°S o S 20 o No clear relation to cognition and neuropsychiatric
W] oo 5o o i < L AR 3 B0,
¢ Bol0 o S . 5ol &8 T 2] %°8 w0 symptoms in stable MS
O 40{ ©°% wo 5 o o £%°0 o o ul °
3 o g % % [ 5 o
- %o o o = 40 o £ 20 o %
g 30 @ o 2 5 o £ 1 N 0q,® o Orhan Aktas, MD,* Alina Renner, MSc,* André Huss, PhD, Melanie Filser, MSc, Sharon Baetge, MSc,
a 4 ° ° o 5 ] 5 ° Nathalie Stute, MSc, Marcia Gasis, MSc, Klaudia Lepka, PhD, Norbert Goebels, MD, Makbule Senel, MD,
5 2 £ 10 o Jonas Graf, MD, Christian Enzinger, MD, Daniela Pinter, PhD, Gerald Antoch, MD, Bernd Turowski, MD,
10 S 0 Z s & Hans-Peter Hartung, MD, Philipp Albrecht, MD, Markus Otto, MD, Hayrettin Tumani, MD, and
r=-0.230 r=-0.09% P r=-0235 Iris-Katharina Penner, PhD
0+ 0+ 0+
0 10 20 30 40 S0 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60 Neurol Neuroimmunol Neuroinflamm 2020;7:e885. doi:10.1212/NX10000000000000885

In patients with stable MS at less advanced disease stages, SNfL did not convincingly relate to
cognitive performance, fatigue, depression, or anxiety and thus may not serve as a surrogate
biomarker for neuropsychological status in such populations.

Aktas, Renner...& Penner, 2020, Neurol Neuroimmunol Neuroinflamm

Correspondence
Prof.Dr. Penner
iriskatharina penner@
uni-duesseldortde
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Der Netzwerkkollaps

Komplexes pathogenes Szenario:

Schadigung von weisser und grauer Substanz greifen ineinander, fihren gemeinsam zu
einem Netzwerkkollaps und verursachen somit kognitive Stérungen
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Di Filippo et al., 2018. Nature Reviews Neuroscience Struct.u.ral damage X (Schoonheim et al., 2015)
e Cognitive dysfunction
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Welches sind die MS-typischen kognitiven Stérungen?

Kognitive Kurzzeit-
Verlang- gedachtnis/
samung Lernen
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Kognitive Phanotypen

E Relative frequencies
40+
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Relative frequencies, %
N
<

[l Preserved cognition [ Severe-executive/attention
[ Mild-verbal memory/semantic fluency ~ [_] Severe-multidomain
104 [ Mitd-multidomain
0
Early RRMS Late RRMS SPMS PPMS
Cognitive phenotypes De Meo et al., 2021
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Ab wann ist ein Testresultat auffallig?
Cogpnitive impairment:
z score (SDs) < -1.5
Percentiles: 2 = 18 50 84 98
zscore (SDs): -2 -1 0 1 2
Sumowski JF et al. Cognition in multiple sclerosis: State of the field and priorities for the future. Neurology. 2018 Feb 6;90(6):278-288. doi: 10.1212/WNL.0000000000004977.
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Behandlungsstrategien Kognition

= Immuntherapien ]

= Symptomatische Therapien

= Koghnitive Rehabilitation
Computerbasiertes Training

= Anpassungen des sozialen Umfelds
Kompensatorische Strategien
Sport

— Meditation

Neuroedukation

Insel Gruppe — Prof. Dr. Iris-Katharina Penner
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Langzeitwirksamkeit von Cladribin-Tabletten auf die kognitive
Funktion

4-Punkte Unterschied SDMT

8-Punkte Unterschied SDMT

88.1%
stabil/
verbessert

100% o
o 528 508 516/ 100%
80% 80% 28.5 7%
60% 0, %
’ 85 4% 74.6% 79.0% 60% 89.9% 87.0%
40% stabil/ stabill stabill 40% stabil/ stabil/
20% verbessert verbessert verbessert 200/ verbessert verbessert
0
0% r , 0% —_——

I Verbesserung

I stabil Verschlechterung  |Jll Nicht vorhanden

Die kognitive Funktion war bei den meisten Patienten im Jahr 4 stabil oder
verbesserte sich
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Signifikante Verbesserung der HRQoL iiber 4 Jahre'

MSQolL-542 physical and mental health composite scores:
change from baseline to Year 4 by subgroup
Mental health

All patients ——
Treatment-naive® P
Treatment-experienced —s—
@ Physical health
All patients —s—
Treatment-naive® —a
Treatment-experienced ——q
I T T T T T T T 1

| B
-12-10-8 -6 -4 -2 0 2 4 6 8 10 12

Worse Better

« The significant improvement in HRQoL observed at Year 2 in CLARIFY-MS was sustained over the 2-year CLARIFY-MS EXT study

« Changes in mean MSQoL-54 composite scores were numerically higher in treatment-naive patients compared with treatment-
experienced patients

aChanges in MSQoL-54 ite scores were yzed using a mixed-effects linear model adjusted for baseline MSQoL-54 composite scores, baseline EDSS scores, age and within country
correlations; bThe LS mean exceeded the minimal clinically important difference of 5; Cl, confidence interval; DMT, disease-modifying therapy; EDSS, Expanded Disability Status Scale; HRQoL,
health-related quality of life; LS, least squares; MSQoL-54, Multiple Sclerosis Quality of Life-54 questionnaire

1. Langdon D et al., ACTRIMS 2025 [P321]
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Meditation
+ Studien zeigen, dass regelmassiges Meditieren einen grossen Nutzen bietet
* Umgang mit stressvollen Situationen
» Strukturelle Veranderungen im Gehirn (Holzel et al., 2011).
» Vergrossertes Volumen des Hippocampus (Lernen und Gedachtnis) und
* Verringertes Volumen der Amygdala (Furchterleben und Angst)
» Einfluss auf die Telomer Biologie und damit auf das zellulare Altern (Conkiin et al., 2019;
Schutte et al., 2020)
* Einfluss auf das Altern des Gehirns (Adluru et al., 2020)
(Holzel, et al. (2011). Mindfulness practice leads to increases in regional brain grey matter density. Psychiatry research: neuroimaging,
191(1), 36-43.; Schutte et al. (2020). Meditation and telomere length: a meta-analysis; Conklin et al. (2019). Meditation, stress processes,
and telomere biology. Current Opiniion in Psychology, 28: 92-101)
Insel Gruppe — Prof. Dr. Iris-Katharina Penner
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Meditation als Saule der Hirngesundheit

Sleep &

Relaxation

Food &
Nutrition

Brain
Health

\ Meditation

Social
Interaction

®
L

PhysicallExercise

Fokus auf Selbstwirksamkeit
und Selbstregulation

Helmbholtz Society
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Die Lange der Telomere gilt als reliabler Indikator
fur viele altersbedingte Erkrankungen
Psychological Response: A
Cognitive (appraisals, acceptance,
persaverative cognition) 5
i Affective (unconscious & conscious emotion, K . . . .
[ emotion requlation) Normalerweise verkurzen sich die Telomere
Meditation Training | (7 it langsam im Laufe des Lebens
g » ABER: Telomere verkirzen schneller bei
. Menschen, die Uber langere Zeit negativen
Telomere Biology | . . .
= psychosozialen Einwirkungen ausgesetzt sind
(chron. Stress)
» UND: Telomere stabilisieren sich oder
verlangern sich sogar bei Menschen, die
Basal Processes ags ™ . .
. positive Lebensstilinterventionen durchfiihren
Mental Filters
Internal models of self and others,
Cognitive affective style,
Threat sensitivity & Safety perception
Allostatic States
Cument Opinion in Psychology
Conklin et al., 2018
Insel Gruppe — Prof. Dr. Iris-Katharina Penner
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Meditation und Hirnalterung

* Yongey Mingyur Rinpoche (YMR) ein Tibetischer

buddhistischer Monch wurde longitudinal (zwischen 2002
und 2016) mit MRT untersucht, um sein Alterungsprofil im

Vergleich zur Normalbevdlkerung zu untersuchen

* YMRs Hirnalter schritt langsamer voran, als sein kalendarisches
Alter (beim kalendarischen Alter von 41 Jahren glich sein Gehirn

im Durchschnitt dem eines 33-Jahrigen)

» Seine Hirnalterungsrate war langsamer, als die der

Normalbevélkerung (105 Vergleichspersonen)

« Signifikante Differenzen des Gesamthirnvolumens zwischen
YMR und der Bevdlkerung konnten nicht nachgewiesen werden

* Annahme subtiler Veranderungen in der grauen Hirnsubstanz

Uber das gesamte Gehirn hinweg durch Meditation
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Die Power von MBSR bei Multipler Sklerose

MS quality of life, depression, and fatigue

improve after mindfulness training

A randomized trial

@A
P. Grossman, PhD ABSTRACT
L. Kappos, MD Objective: Health-related quality of life (HRQOL) is often much reduced among individuals with

H. Gensicke, MD multiple sclerosis (MS), and incidences of depression, fatigue, and anxiety are high. We examined

M. D'Souza, MD effects of a mindfulness-based intervention (MBI) compared to usual care (UC) upon HRQOL,
 Phi depression, and fatigue among adults with relapsing-remitting or secondary progressive MS.

Methods: A total of 150 patients were randomly assigned to the intervention (n = 76) or to UC
(n = 74). MBI consisted of a structured 8-week program of mindfulness training. Assessments

S -~
BELLY LN

Mind Full, or Mindful?

[ Figure2

Standardized change from pre-intervention

Primary outcome changes from preintervention ]

0.8

06

0.4

0.2

-0.2

04

-O- MBI
-l Usual Care

0.6
PQOLC HAQUAMS MFIS CES-D PQOLC HAQUAMS MFIS  CES-D

Pre- to post-intervention Pre- to 6-month follow-up

Grossman et al., 2010; Neurology
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Brain Health in der Neuroimmunologie:

Neuroedukation kombiniert mit achtsamkeitsbasierter Meditation

Journal of Neurology
https://doi.org/10.1007/500415-023-11616-2

ORIGINAL COMMUNICATION

Supporting brain health in multiple sclerosis: exploring the potential
of neuroeducation combined with practical mindfulness exercises
in the management of neuropsychological symptoms

®)

Check for

Updates

Sharon Jean Baetge' - Melanie Filser' - Alina Renner’ - Lina Marie Raithel’ - Stephanie Lau®*. Jana Pottgen*.

Iris-Katharina Penner'->®

Batge, ... & Penner, 2023; Journal of Neurology
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Change scores in fest values berween baseline and retest-assessment
E rge b n i Sse MaTiMS (o= 26) MaTiMS-modified (n=24)
change score  p P’ change score  p r’ Ps P’
means + SD means + SD
Self-report questionnaire scores
PDQ-20 sum -2.88x732 2061 684 -5.81+8.19 026% (193 1.000
S_ 'f'k Eff k f FSMC motor -196=6.02 109 1.000 -1.48£401 084 336 969 1.000
Ignl tkante ekte aut: FSMC cogmtive -0.62+552 575 1.000 -1.74+397 258 477 1.000
HADS anxiety -0.81 + 3.06 190 1.000 -0.42+331 543 1.000 .666 1.000
> Selbst wahrgenommene kognitive HADS depression 031+193 425  1.000 0134242 800 1.000 .768  1.000
Deﬁzite CSES sum 2231069 297 1.000 692=12.10 012% 108 156 1.000
> Visuell-raumliches PSS sum -138£352 057 741 -3.08£5.14 010%* [ 100 182  1.000
Arbeitsgedachtnis SWE sum 0.11+438 916  1.000 0.04+296 815 1000 979 1000
> KOgnitiVe Fatigue Neuropsychological test scores
. . SDMT raw 181637 160 1.000 141=573 238 1.000 821 1.000
» Selbstwirksamkeit
> Stress VLMT learming. -0.15+=7.86 921 1.000 1.08=512 311 1.000 517 1.000
. VLMT delayed recall  0.31 +2.64 281 1.000 0.22+1.91 590 1.000 .669 1.000
> COpIng VLMT recognition 0.46+2.04 347 1.000 1.00£2.385 076 532 890 1.000
BVMT-R learning 1.12£552 313 1.000 -3.42£556 006%* 054  .006%* 054
BVMT-R delayed 046=2.04 261 1.000 -0.58 =238 241 1.000 .101 808
recall
BVMT-R recognition  -0.46 = 1.10 046% 414 -0.50+141 088 532 648 1.000
digit span backward 035192 322 1.000 0.04=127 873 1.000 340 1.000
corsi block backward 036 £2.10 535 1.000 1.00=1.70 027* 216 353 1.000
Insel Gruppe — Prof. Dr. Iris-Katharina Penner
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Brain Health in der Neuroimmunologie:
Neuroedukation kombiniert mit achtsamkeitsbasierter Meditation

STUDIENTEILNEHMENDE
GESUCHT

Aufmerksamkeit Stimmung —

Neurobiologische Depression —

und
Grundlagen Geschwindigkeit

Neuroedukation und Meditation fiir
Menschen mit Multipler Sklerose Gedéachtnis
Utrsicng, o wowt i Vrsting v s Wssn
e
chtankashsirtrMelatn el postive Wik s Porsonen
At Serose a, i gt Palems rebn

Inhalt Ablauf Voraussetzungen

Meditation

Vernittng von Wissen tber Nachbeobachung vi App am eruns
eriebte neuropsychlogische Smaiphone 1 it
symptome, wie 5. craischr Ater> 18 n=50 e

[r— Kontakt
edatonstechk L ——

s monschein@inse.ch
frieautmezarGmedunivien et
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Neuroeducation combined with mindfulness-based meditation
as novel group-based Neurorehabilitation approach to
improve cognition in people with Multiple Sclerosis

Naomi Gyger', Tobias Monschein??, Tania Geiger', Fritz Leutmezer?3, Gisela Pusswald??, Iris-Katharina Penner"

1) Department of Neurology, Inselspital, Bern University Hospital, University of Bern, Bern, Switzerland 2) Department of Neurology, Medical
University of Vienna, Vienna, Austria 3) Comprehensive Center for Clinical Neurosciences and Mental Health, Medical University of Vienna,

ionna, Austs

troduction and Objectives
Gogitive impairment (G is common in people | Inclusion criteria: RRMS, age 18-50 years, Expanded Disabiity Status Scale (EDSS)
with Multple Sclerosis. (pwMS). may occur at || S 40. Exclusion criteria: neurological, psychialic or cardiovascular comorbidtes;
disease onset, and significantly afocts daly Ife" [| telapse s 3 months; new medication 3 monihs.
Reduced information processing speed (PS) is | Intervention: 7-8-woek _group-based program (48 _pariipanis) _combining
the core cognitive defict. Anxiaty, depression, | neuroeducation (7 modules, 1 per week) and mindfuiness medation (woekly group +
patient-reported outcomes (PROs). Assessmant: Subjective (PROS) and abjective cognitive functioning + voice analyses
Gurrntly, no_symptomatic. or ind PROS and a
thera ved for CF. Neurosducation || coleciod at3-,6-, and 12.month folow-up (FU). A Wesks Intavuntion period
combined with mindfulness has shown benefs e
on perceived cogritive deficts, self-eficacy, stross

e in progressive  MS®. S

abnomalites in MS, influenced by both motor and R | e | | |y [
cognitive impairment, may further aid in monitoring 3 o s i i
e e e i — = Neuropsychological | urop p
statuss. ssessn’en( - l A 7 Modules ssessment — Follow-Up
This study targets Cl, anxioty, depression, and Baseline a (Neuroeducation & o Post | (3/6/12 months)
fatigue in people wih relapsing-remitting MS I H .
(WRRMS)  though  a  group-based == . + Mindfulness) + Questionnaires +
neurooducation + mindfulness _program, ; : g G 2 .
focusing on perceived cognitive deficits ————— Voice Recording Voice Recording Voice Recordings
(Perceived Deficits Questionnaire, PDQ-209. FEEEE Figurs 1. Sty Design

partcipants ly completed the 7-
week infervention program and have either finshed o are currently in

the ollow-up phase. - LS Neurobiological basis

Efe B ] ; 4 [ retigue |

e ] Lol b

oty Lonmohsnmigh” Toans i i - Attention & processing speed . »
i anoen o) = =] Tracking of Activity
e s s e Mood - depression - anxiety

i Lo s 1 e st 11 o s s : B i

ip— A [ Memoy |
P! (Symbol Digt Modalites Tost (SOMT), p < 001, 0= 0.67) Stress & coping

“Working Memory 1 (Digit Span Backward, p = 044, d = 0.35; Corsi

P e | e [ exccutive functions |
“Fatigue | (Fatigue Scale for Motor and Cognitive Functions, . :

REL

Defintion of Gl at baseline:
“Anxioty | (Hospital Anxiety and Depression Scale ~ Anxiety, D
p=.046,d=0.38)

“Dopression | (Hospital Anxiety and Depression Scale - Depression, p
= 001, d=0.50)

“Self-efficacy & Coping 1 (General Self-Efficacy Scale, p < 001, d =
0.70; Coping Self-Efficacy Scale, p < 001, d = 0.64)

+Perceived Stress | (Perceived Stress Scale, p = 013, d'= 0.48)

and

4 (trend).
Questionnaire-20 (PDQ20), n.s.,p =096, d = 0.25)

—
Conclusion

efficacy and coping). Perceived
nonsignificant trend. The program demonstrates promising potential to
‘enhance both cognition and well-being in pwMS.

iris-katharina.penner@insel.ch
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Ergebnisse
Boxplots of SDMT and PDQ-20 scores at Baseline and Retest % of Participants With Clinically Significant SODMT
Comparison of PDQ:20 Sum Scores Batwoen Baseiino and Retest Comparison of SOMT Raw Scores Between Baseline and Retest Improvement - With vs. Without Cl at Baseline
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Fazit
» Kognitive Stérungen stellen fir Betroffene sehr belastende Symptome dar, mit
gravierenden Auswirkungen auf soziale Teilhabe und Berufsfahigkeit
» Bildgebung und sNFL allein reichen nicht aus, um die Kognition zu objektivieren
* Neuroedukation und Meditation stellen derzeit vielversprechende
Behandlungsmethoden gegen kognitive Stérungen dar
+ ZNS-gangige Immuntherapien scheinen vielversprechende Langzeiteffekte auf die
Kognition zu haben
Insel Gruppe — Prof. Dr. Iris-Katharina Penner
30
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W INSELGRUPPE

Vielen Dank fur lhre Aufmerksamkeit!

iris-katharina.penner@insel.ch
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