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Learning objectives

• Differential diagnosis of a first demyelinating event

• Expectations on new treatments in MS

• Treatment concepts in MS

• New treatments along these concepts

• Benefit-risk evaluations

• Individual treatment strategy and pathway
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Cases 1-4: The Histories

1. GW, m, 35y; since 1 week ascending hypesthesia, finally up to right
fingers. CTS left some years ago.

2. WJ, m, 58y; since 1 week progressive hypesthesia/weakness right UL,
now also right LL. Hypertension; trauma right shoulder 10 days ago.

3. SC, f, 49y; since 1 week progressive hypesthesia/pain/weakness left UL,
then also right UL and both LL. CTS right; absolute vertebrostenosis C6/7.

4. ES, f, 30y; since 1 week progressive hypesthesia/weakness both LL,
urinary incontinence. UTI 4 weeks ago.
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Cases 1-4: The Neurological Exams

1. GW, m, 35y; incomplete spinal cord syndrome C8

2. WJ, m, 58y; weakness C6 right, hypesthesia C5-7 right

3. SC, f, 49y; incomplete spinal cord syndrome C5

4. ES, f, 30y; complete spinal cord syndrome D6, neurogenic
bladder dysfunction

DD acute
(transverse-)

myelitis
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Cases 1-4: The Evoked Potentials

1. GW, m, 35y; pathological: Tib SEP right; MEP LL left; VEP right

2. WJ, m, 58y; pathological: Med/Tib SEP both; VEP n.d.

3. SC, f, 49y; pathological: Med SEP left

4. ES, f, 30a; pathological: Med/Tib SEP both; MEP UL/LL both; VEP both
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Cases 1-4: The MRI Findings
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Case 1

GW, m, 35y
History: since 1 week ascending hypesthesia, finally up to right fingers.
CTS left some years ago.
N-exam: incomplete SC syndrome C8
EVP: pathological: Tib SEP right; MEP LL left; VEP right

CSF:
cc 15/µl, some lympho; protein 54; IgG-index 1.06; OCB+

other findings:
anti-AQP-4 antibodies negative; all other lab exams negative

diagnosis: multiple sclerosis
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Case 2

WJ, m, 58y
History: since 1 week progressive hypesthesia/weakness right UL, now
also right LL.
Hypertension; trauma right shoulder 10 days ago.
N-exam: weakness C6 right, hypesthesia C5-7 right
EVP: pathological: Med/Tib SEP both; VEP n.d.

CSF:
cc 23/µl, some lympho; protein 36; IgG-index 0.62; OCB+

other findings:
all normal/negative

diagnosis: acute transverse myelitis

http://www.go2pdf.com


Case 3

SC, f, 49y
History: since 1 week progressive hypesthesia/pain/weakness left UL, then
also right UL and both LL.

CTS right; absolute vertebrostenosis C6/7.
N-exam: incomplete SC syndrome C5
EVP: pathological: Med SEP left

CSF:
1) cc 6/µl, some lympho; protein 48; IgG-index 0.45; OCB-
2) cc 7/µl, some lympho; protein 72; IgG-index 0.62; OCB-

other findings:
serum ACE 75 U/l; FDG-PET: pathological mediastinal LN;
CT chest: multiple enlarged LN; LN biopsy: granulomatous
lymphadenitis, granulomas with epitheloid cells

diagnosis: (neuro-) sarcoidosis
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Case 4

ES, w, 30y
History: since 1 week progressive hypesthesia/weakness both LL, urinary
incontinence.

UTI 4 weeks ago.
N-exam: complete SC syndrome D6, neurogenic bladder dysfunction
EVP: pathological Med/Tib SEP both; MEP UL/LL both; VEP both

CSF:
cc 9/µl, some lympho; protein 42; IgG-index n.d.; OCB-

other findings:
anti-AQP-4 antibodies positiv, 1:40.960

diagnosis: neuromyelitis optica
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CIS ADEM NMO-spectrum

age adults >> children children >> adults any age

symptoms
& disease

course

mainly mono-
symptomatic;
moderate relapse,
good remission

impaired consciousness,
fever, meningeal signs
(children), seizures; often
polysymptomatic; often
dramatic severe onset,
usually good remission

ON, myelitis,
rarely other CNS
symptoms;

usually severe relapses,
early disability

MRI periventricular, ovoid
lesions („Dawson
fingers“)

large (tumour-like) lesions
(white and grey matter),
often reversible

LETM (>3 segments,
white and grey matter),
brainstem, hypothalamus

CSF
cell count: <50/µl;
OCB pos. (permanent)

cell count variable; OCB
rarely pos. (transient)

cell count variable; OCB
rarely pos. (transient)

other
issues

post-infectious/-vaccine

MOG antibodies (?)

AQP-4 antibodies

MOG antibodies (?)

diagnostic
criteria

McDonald (2010) NMSS Task Force (2008) Wingerchuk (2006)

treatment
Acute: HDMP (PLEX)

DMT: IFNß-1a/b, GLAT

Acute: HDMP – PLEX

DMT: not necessary

Acute: HDMP – PLEX

DMT: AZA, α-CD20 mAb

DDx: CIS / ADEM / NMO

http://www.go2pdf.com


• Change of expectations

• Immunopathogenetic rationales

• Prognosis & risks

• Treatment options / concepts

• Patients‘ expectations & adherence

• Benefit-risk evaluation

• Disease & treatment monitoring

à Individual treatment desicion

Current & future MS treatment
Considerations

Co
m
m
un
ica
tio
n
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Neuropathology of MS

Pathological differences between RRMS and CPMS (SPMS, PPMS)

RRMS RPMS SPMS / PPMS

• New waves of inflammation entering the
CNS from circulation

• Focal demyelinating lesions with variable
axonal injury and blood brain barrier
injury mainly in the WM

• Compartmentalized inflammation in CNS
• Slow expansion of pre-existing WM lesions
• Diffuse inflammation and axonal injury in

NAWM
• Extensive cortical demyelination

Kutzelnigg et al 2005, Hochmeister et al 2006, Frischer et al
2009
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EDSS 4

EDSS 7

Progression from EDSS 0-4 (inflammatory phase): 1-32 years

Progression from EDSS 4-7 (degenerative phase): 7-11 years

time

Confavreux et al., NEJM 2000

Progressive Stage

Relapsing Stage

EDSS 0 treat
early

Treatment
rationale – concept #1 („the classical way“)
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NNT calculations

Annualized relapse rate over 2 years

Trial Placebo DMT Absolute
reduction

NNT Relative
reduction

Natalizumab high risk
(Hutchinson 2009)

1.46 0.28 1.18 1 0.81

Natalizumab
(Polman 2006)

0.73 0.23 0.50 2 0.68

IM IFN?P-1a 30 µg qw
(Jacobs 1996)

0.90 0.61 0.29 3 0.32

SC IFN?x-1a 22 µg tiw
(PRISMS 1998)

1.28 0.91 0.37 3 0.29

SC IFN?O-1a 44 µg tiw
(PRISMS 1998)

1.28 0.87 0.41 3 0.32

IFN?&-1b 250 µg qod
(IFNMSSG 1993)

1.27 0.84 0.43 3 0.34

GA 20 mg qd
(Johnson 1995)

0.84 0.59 0.25 4 0.30

Fingolimod 0.5mg qd
(Kappos 2010)

0.40 0.18 0.22 5 0.54

DMTs in RRMS:
treatment effects

http://www.go2pdf.com


Treatment
New approved DMT‘s in RRMS
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Teriflunomide
Phase III clinical trial: TEMSO
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Dimethylfumarate (BG-12)
Phase III clinical trial: DEFINE
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Dimethylfumarate (BG-12)
Phase III clinical trial: CONFIRM
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EDSS 4

EDSS 7

Progression from EDSS 0-4 (inflammatory phase): 1-32 years

Progression from EDSS 4-7 (degenerative phase): 7-11 years

time

Confavreux et al., NEJM 2000

Progressive Stage

Relapsing Stage

EDSS 0 treat
early

switch/

escalate

Treatment
rationale – concept #2 („escalation“)
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Treatment
switch & escalation rationales & options

Rationales:

1) non-responders

2) AE‘s and (increasing) risks

Options

• IFNß to IFNß

• IFNß to GLAT and vice versa

• IFNß/GLAT to oral treatment

(DMF, TERI, LAQ)

3) non-adherence

4) patient‘s request

• treatment escalation (Mito, NTZ, FTY,

AZM, RXM)

• treatment de-escalation
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Multiple Sclerosis Registry
Austrian Society of Neurology (ÖGN)

FTY treated patients = 203 (as of May 6, 2013)

females = 76.4%; age = 39.2 years; MS duration = 9.4 years
EDSS 2.6; relapses 12 months prior FTY start = 2.3

Indication A
Indication B
UKN

worse
Stable
improved

NTZ treated patients = 1010 (as of May 6, 2013)

females = 70.8%; age = 35.7 years; MS duration = 8.0 years
EDSS 3.3; relapses 12 months prior NTZ start = 2.4
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Relapse therapy

Basic therapy

Escalation

corticosteroids

IFNß-1a,-1b / GA
IVIg / azathioprine

mitoxantrone

(cyclophosphamide)

ex
ten
to
fd
ise
as
ea
cti
vit
y

NTZ

(anti-CD20 mAb)
(plasma exchange)

NTZ

Change of therapyIFNß ó GA

(plasma exchange)

alemtuzumab

(autologous ScTx)

FTY

FTY DMF
TERI
LAQ

Treatment
Disease modifying therapies

alemtuzumab
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EDSS 4

EDSS 7

Progression from EDSS 0-4 (inflammatory phase): 1-32 years

Progression from EDSS 4-7 (degenerative phase): 7-11 years

time

Confavreux et al., NEJM 2000

Progressive Stage

Relapsing Stage

EDSS 0 stop
here

Treatment
rationale – concept #3 („induction“)
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Immunological rationale of induction tx

Intense
Immunosuppression
(e.g. Alemtuzumab)

vs

Generation of a new
immune repertoire

(AHScTx)

Stop
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Treatment
New approved DMT‘s in RRMS
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Relapse therapy

Basic therapy

Escalation

corticosteroids

IFNß-1a,-1b / GA
IVIg / azathioprine

mitoxantrone

(cyclophosphamide)

NTZ, FTY

(anti-CD20 mAb)
(plasma exchange)

NTZ, FTY

Change of therapyIFNß ó GA

(plasma exchange)

(alemtuzumab)

(autologous ScTx)

Induction therapy

Change of therapy
Re-induction ?

Maintainance therapyIFNß, GLAT, FTY, TERI,
DMF, LAQ, .....

NTZ, AZM, RXM, AScTx, ....

?

Treatment
Disease modifying therapies
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How to capture the benefit and minimize the risks ?

MS treatments: Benefit-risk evaluation
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Diagnosis
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Neuromyelitis optica:
DMT - interferon ß
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Neuromyelitis optica
DMT – Fingolimod
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Ris
k

Benefit

Treatment
Individual benefit-risk evaluation

• reduction disease activity
• stop disease activity
• improvement of symptoms
• restoration of functions
• “cure“

• disease prevention

• tolerability
• NAB
• AE‘s: side effects
• AE‘s: risks
• non-adherence
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Natalizumab secondary activation of latent DNS virus - PML

Rituximab reactivation of DNA virus - PML
reactivation of Enterovirus - encephalitis

Alemtuzumab „reconstitution autoimmunity“: ITP, thyroiditis, GPS
reactivation of latent DNA virus, measles virus, CMV
toxoplasmosis
increased bacterial and fungal infections
neoplasm ?

Daclizumab reactivation of latent DNA virus - CMV
bacterial and fungal infections (brain abscess)

Therapeutic monoclonal antibodies
AE‘s and risks
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Fingolimod
(FTY720)
Cohen et al, NEJM 2010
Kappos et al NEJM 2010

lymphopenia
reactivation of latent DNA virus - VZV, HSV
cardiovascular disorders (bradycardia, AV-block I°/II°, hypertension)
maculaedema
(neoplasms)
teratogenic

Laquinimod
Comi et al, NEJM 2012

abdominal/back pain

Teriflunomide
O‘Connor et al, NEJM 2011

lymphopenia
hair loss
teratogenic

DMF (BG-12)
Fox et al, NEJM 2012
Gold et al, NEJM 2012

Flushing
GI (diarrhea, nausea, vomiting, abdominal pain)

Oral MS treatments
AE‘s and risks
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Multiple sclerosis & pregnancy
teratogenic DMT‘s

FTY classified as FDA pregnancy risk category C

TERI classified as FDA pregnancy risk category X
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Aims & Goals

Multiple Sklerose

• uniform quality standard in Austria

• documentation of:

- indication and treatment monitoring

- benchmarks of efficiacy (ARR, EDSS)

- (signals of) adverse events

- sequential therapies

- treatment frequency and adherence

• transparent informations for MS centers

• Expert Statements

• product informations/news

Multiple Sclerosis Registry
Austrian Society of Neurology

now: NTZ, FTY,
soon: AZM, TERI, DMF,...
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Treatment
rationale – the ultimative concept

Personalized MS treatment
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MS treatment decisions

Individual treatment road map
The only way to predict the future is to create the future

A. Morita
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