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« Patienter med aggressiv MS har okad
risk for att snabbt utveckla
funktionsnedsattning

 Traditionella behandlingsparadigm kan
Inte tillampas

* Aggressiv sjukdom motiverar aggressiv
behandling
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RESEARCH PAPER
Characterising aggressive multiple sclerosis
UPPSALA

UNIVERSITET | Suresh Menon,' Afsaneh Shirani,? Yinshan Zhao,? Joel Oger,? Anthony Traboulsee,
Mark S Freedman,* Helen Tremlett?

1

Patienter med MS fran British Columbia,
Kanada med prospektivt insamlade data

(1980-2009)

« EDSS 6 eller mer inom 5 ar fran
sjukdomsdebut = 5,5%

« EDSS 6 eller mer vid 40 ars alder = 14%
« SPMS < 3 ar fran debuten =4,0%
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UPPSALA S kOV

UNIVERSITET Definition

Ett MS-skov definieras vanligen som nya
eller forvarrade fokala bortfalls- eller
retningssymptom som pagatt i minst 24
timmar i avsaknad av feber eller infektion.
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Skovbehandling

UPPSALA . .
uNiversiTET | Hogdossteroider

Corticosteroids or ACTH versus placebo for acute exacerbations in multiple sclerosis

Patient or population: multiple sclerosis patients with acute exacerbations
Settings: hospital setting
Intervention: corticosteroids or ACTH versus placebo

Outcomes Illustrative comparative risks* (95% Cl) Relative effect No of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)

Assumed risk Corresponding risk

Control Corticosteroids or
ACTH versus placebo

Worse or unimproved Study population OR0.37 330 SDDO
within 5 weeks from (0.24 t0 0.57) (5 studies) moderate
randomisation 61 per 100 36 per 100

(27 to 47)

Follow-up: 5 weeks
Medium-risk population

75 per 100 53 per 100
(42 t0 63)

Mean disability (EDSS) Treated participants’ Mean difference 62 SDDO
score-at 1 week after EDSS was (2 studies) moderate!
randomisation 1.47 lower
Follow-up: 1 week (2.25 to 0.69 lower)

than placebo

Participants with new Study population OR1.72 51 ®000
exacerbations during (0.57 t0 5.19) (1 study) very low?3
follow-up-at 6 months

% Follow-up: 6 months

AKADEMISKA

SJUKHUSET Filippini et al. Cochrane Database Syst Rev 2000.




Skovbehandling

UNIVERSITET Plasmaferes

Table 3. Primary Analysis of Efficacy

Group Treatment
Assignment Phase 1 z Score Mean® z Score

Active treatment first S +1

-1 0.4 +0.5
0
Sham treatment first +1
—1
0

« patienter med koma, afasi, uttalade
pareser

7 plasmafereser under 14 dagar
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Plasmaferes

UNIVERSITET Biverkningar

TABLE III. Comparison of Complications Using Albumin/NS as
Replacement Fluid Compared with FFP

TABLE II. Total Complications Complication Albumin/NS FFP P value

Total complications 873 Fever 69 (7.1%) 64 (8.5%) NS
Total number of treatments with complications 614 Urticaria 2 (0.2%) 126 (16.8%) <0.0001
Fever 133 (7.7%) Hypocalcemic 80 (8.2%) 46 (6.1%) NS
Urticaria 128 (7.4%) symptoms

Hypocalcemic symptoms 126 (7.3%) Pruritis 3 (0.3%) 98 (13.0%) <0.0001
Pruritis 101 (5.8%) Tachycardia 43 (4.4%) 53 (7.1%) NS

Tachycardla 96 (56%) ll:;llld hypotension 4712 Ei;j;); ig é%gga; <ggi
. : ausea 170 D% <O.
x;ﬁel;ypme“s’on (SBP < 95 mmHg) 22 gggjg Vomiting 40 (4.1%) 7 (0.9%) <0.01
Vomiting 47 27%) Dizziness . 21 (2.2%) 2 (0.3%) <0.01
Dizziness BAMD  psioneedng 10006  11(Ls% NS

: xit site bleedin 0% S%

ge‘ffr‘_’thfl’o‘fi'}smn (SBP < 85 mmHg) ;? 8;?; Exit site infoction 3 20.3%; 6 go.s%; NS

X1t site bleeding =70 Headache 4 (0.4%) 2 (0.3%) NS
Exit site infection 9 (0.5%) Chest pain 1 (0.1%) 5 (0.7%) NS
Headache 6 (0.3%) Dyspnea 2 (0.2%) 2 (0.3%) NS
Chest pain 6 (0.3%) Back pain 1 (0.1%) 2 (0.3%) NS
Dyspnea 4 (0.2%) Abdominal pain 1 (0.1%) 1 (0.1%) NS
Back pain 3 (0.2%) Anxiety 2 (0.2%) 0 NS
Abdominal pain 2 (0.1%) Arrhythmia 1 (0.2%) 1 (0.1%) NS
Anxiety 2 (0.1%) Leg cramps 2 (0.2%) NS
Arrhythmia 2 (0.1%) Pharyngitis 2 (0.2%) NS
Leg cramps 2 (0.1%) Epistaxis . 1 (0.1%) NS
Pharyngitis 2 (0.1%) Hemoplyms. . 1 (0.1%) NS
Epistaxis 1(0.1%) Total complllcatl.ons 435
Hemoptysis 1 (0.1%) Mean complication 045 . <0.0001

rate/treatment
No. of treatments 295 <0.0001

% with complication

AKADEMISKA
SIUKHUSET Shemin et al. Journal of Clinical Apheresis 2007.
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wveser | IMIS-Sallskapet rekommenderar

 Vid skov av mattlig eller allvarlig
svarighetsgrad rekommenderas i.v.
Methylprednisolon 1000 mg 3 dagar i
foljd, (eller peroral motsvarighet).

Plasmaferes kan overvagas vid svara
skov da man bedomer att effekten av
metylprednisolon ar otillracklig.
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@ Aggressiv MS

universiTET - En praktisk definition

EDSS 4 inom fem ar fran debut

Multipla skov (tva eller fler) med
inkomplett aterhamtning under det
senaste aret

Mer an tva MR-undersokningar med
sjukdomsaktivitet trots behandling

Uteblivet terapisvar efter behandling med
bromsmedicin ett ar
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Failure of 1st/2nd|ine treatment

\J
Immunosuppression

\J

e

/ /

Monitor closely every 3 months
Consider re-treatment and escalation in case of breakthrough disease

R

Ongoing disease activity

l

Immunoablation and aHSCT
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Y Rituximab
universiTer - Efficacy of rituximab in refractory RRMS

RRMS

sjukdomsaktivitet trots behandling med
fingolimod, natalizumab, mitoxantrone,
cyklofosfamid eller alemtuzumab)

en eller flera kontrastladdningar och/eller
nya T2 lesioner vid MR undersokning
under de senaste 12 manaderna

behandling med rituximab
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Rituximab
Efficacy of rituximab in refractory RRMS

Durozard et al. Multiple Sclerosis Journal 2018.



Rituximab
universiTer - Efficacy of rituximab in refractory RRMS
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Rituximab
Efficacy of rituximab in refractory RRMS

= [ ]
MRI -5 MRI -4 MRI -3 MRI -2

MRI -1 MRI baseline t MRI+1 MRI+2 MRI+3
-55,9 months -46,8 months -32,9 months -23.9 months -11,4 months -2,4 months (0 month)

6,1 months 9.1 months 17,8 months
(-187,2 ;-22,7)(-163,6 ; -15,8) (-121,1;-11) (-90,1 ;-

88) (-332:-2,1) (-98:-0,1) Rituximab (1,4;184) (62;21,7)

(10,3 ;38.1)
43 patients 47 patients 50 patients

19 patients 11 patients

23 patients 34 patients 39 patients introduction 50 patients

® MRI and clinical activity

O MRI activity only O clinical activity only O NEDA
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Rituximab
Efficacy of rituximab in refractory RRMS

Durozard et al. Multiple Sclerosis Journal 2018.



@ Rituximab
universiTer - Efficacy of rituximab in refractory RRMS

« AAR minskade fran 0,8 till 0,18

« EDSS forbattrades med 0,5 poang (fran
4,5 till 4)

=

AKADEMISKA
SJUKHUSET




UPPSALA
UNIVERSITET

=

AKADEMISKA
SJUKHUSET

Alemtuzumab
Campath in patients with aggressive RRMS

Characteristic

n

39

female/male

24/15

age

34 (18-58)

disease duration

3 (0-6)

AAR

2

EDSS

4.5 (0-8.5)

previous DMD

7/32

Hirst et al. Journal of Neurology 2008.



Alemtuzumab
UNIVERSITET Campath in patients with aggressive RRMS
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= Alemtuzumab
UNIVERSITET Campath in patients with aggressive RRMS
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Fig.2 Graph of change in EDSS scores over entire follow-up for those with stable

% and unstable baseline scores
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@ Alemtuzumab
UNIVERSITET Campath in patients with aggressive RRMS

* AAR minskade fran 2,44 till 0,30 (jfr
Care-MS |1 0,26)

« EDSS okade med 0,2 (stabila patienter)

resp minskade med 1,5 (patienter med
skov)
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No Evidence of Disease Activity

Proportion of patients with NEDA

Placebo arms of clinical trials?
Treatment arms of clinical trials 358
CLIMB cohort data, mixed treatment®
Long term NEDA assessment*
HALT-MS aHSCT treated patients®
Swedish aHSCT treated patients 7




Mobilization

-

Cryopreservation of AHSCT graft

Vi
i
Optional
CD34*selection
I Leukoapheresis ‘

Cyclophosphamide
G-CSF

Normal WBC rangeI

| Transplantation ‘

Conditioning

Regimen such as
BEAM +/- ATG

rDayca re

(|
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Inpatient post-

transplantation recovery

Antibacterial, antifungal,
antiviral, prophylaxis

Discharge
to home

- WBC
— CD34

60

-40
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MIST
UPPSALA
UNIVERSITET ClinicalTrials.gov Id: NCT00273364

 Internationell multicenterstudie med
deltagare fran USA, Storbritannien,
Brasilien och Sverige

* randomiserad kontrollerad provning av
blodstamcellstransplantation jamfort med
basta alternativa behandling

e studien startade 2006

 sista patienten inkluderades hosten 2016
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UPPSALA

UNIVERSITET Resultat (AAN 2018)

Abstract

Objective: To determine if non-myeloablative HSCT is superior to continuing DMD therapy.

Background: We previously reported that non-myeloablative HSCT can be performed safely and is

accompanied by long-term improvement in neurological disability in patients with RRMS.

Design/Methods: Patients on stable DMDs with > 2 relapses within the prior 12 months were
randomized (1:1) to treatment with cyclophosphamide and rabbit anti-thymocyte globulin followed
by hematopoietic stem cell infusion or to a control arm with continued treatment with the most
appropriate DMD as judged by their treating neurologist. The primary endpoint was treatment
failure defined as an increase in EDSS, assessed by a blinded evaluating neurologist, by at least 1.0
point sustained for at least 6 months. Patients on DMDs who failed after at least 1 year of treatment

were allowed to crossover to HSCT.

Results: 110 patients were randomized, 55 to each arm. Three HSCT patients were withdrawn: two
for failing enrollment criteria, one for recurrent infections occurring before transplant. Five control
patients were withdrawn after soliciting transplants at other centers. No deaths occurred and no
CTC grade 4 non-hematopoietic toxicities occurred in the transplant arm. DMDs (number of
patients) used in the control arm were: natalizumab (22), dimethyl fumerate (18), fingolimod (13)
interferons (10), glatiramer acetate (8), and mitoxantrone (5). Other immune drugs used in the
control arm were corticosteroids (39), cyclophosphamide (2) and rituximab (2). With a mean follow
up of 3 years (range 1 to 5 years), treatment failure was 60% (30 of 50) for control arm and 6% (3 of
52) for HSCT (P < 0.001). During the first year after HSCT, mean EDSS improved from 3.5 to 2.4

while it worsened from 3.3 to 3.9 in the control arm (P<0.001).

@ Conclusions: HSCT for RRMS with > 2 relapses a year was superior to continued DMDs.
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Tio patienter
Tio ars uppfoljning

Characteristic

n

10

female/male

7/3

age

27 (9-33)

disease duration

2 (0.5-9.5)

AAR

8 (3-12)

EDSS

6.5 (2-8.5)

enhancing lesions

11 (0-40)

previous DMD

2 (0-3)
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Tio patienter

Tio ars uppfoljning

Degeneration
Inflammation
Clinical

CSF

MRI

1 = Clinical relapse

2 = Progression of disability

3 =Intrathecal IgG production

4 = NFL exceeding upper limit of normal
5 =New MRI events

6 = Callosal atrophy
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Amount of patients

IgG Index
>
'l

IgG Index - change over time

Timeline

n Baseline = 54

n 179-735=40
n735-1825=17
n 1825-3650 =13

IgG OCB - change over time
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IgM Index - change over time
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Amount of patients

n Baseline = 32
n179-735=28
n735-1825=12
n 1825 - 3650 =8

IgM OCB - change over time

n=36
IgM OCB -

= IgM OCB +




NFL - change over time
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n Baseline = 34

n179-735=33

n735-1825=15
@ n1825-3650=13
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NATIONELLA RIKTLINJER FOR VARD VID MS OCH PARKINSONS SJUKDOM

UPPSALA SOCIALSTYRELSEN
UNIVERSITET

Rekommendationer
Hiilso- och sjukvdrden bor

» erbjuda behandling med natalizumab till personer med aktiv skovvis
MS utan antikroppar mot JC-virus (prioritet 1)

 erbjuda personer med aktiv skovvis MS behandling med fingoli-
mod, alemtuzumab eller hematopoetisk stamcellstransplantation
(prioritet 3).
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