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Diversa fase o diversa malattia?
Spunti di riflessione:

- Epidemiologia

- Fisiopatologia e patogenesi

- Trattamento
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Multiple sclerosis with an exacerbating— Multiple sclerosis with a progressive P-value
remitting initial course’ n = 1562 initial course® n = 282
Gender: no. (%)
Males 536 (34) 121 (43) 0.006*
Females 1026 (66) 161 (57)
Age at onset of multiple sclerosis: no. (%)
Mean = SD 29.6 = 95 393 =113 <0.00 I+
Median 29.0 40.1
Range 5-62 1167
Initial symptoms of multiple sclerosis: no. (%)
Isolated optic neuritis 330 (21) 5(2) <0.00 I*
Isolated brainstem dysfunction 158 (10) 1 (0)
Isolated dysfunction of long tracts 727 (47) 236 (84)
Combination of symptoms 347 (22) 40 (14)

Kaplan—Meier estimates of the time (median [95% CI]): (years)
From onset of multiple sclerosis to assignment of

1.4 [10.5-12.3] 0.0 <0.00 I+
23.1 [20.1-26.1] 7.1 [6.3-7.9] <0.00 I+
33.1 [29.2-37.0] 134 [11.0-15.9] <0.00 I+

From assignment of DSS 4 to assignment of

5.7 [4.9-6.4] 5.4 [4.3-6.6] 0.74%*
12.1 [10.0-14.2] 120 [10.1-13.9] 0.70°*

From assignment of DSS 6 to assignment of

3.3 [28-39] 40 [2.9-5.1] 0.48%*

Kaplan—Meier estimates of the age (median [95% CI]) at the time of assigning DSS (years)

DSS 4 44.8 [43.8-45.9] 42.1 [40.2-44.0] <0.00 I

DSS 6 55.3 [54.2-56.7] 53.0 [51.1-54.9] 0.002%*

DSs 7 62.8 [60.3-65.4] 63.1 [60.0-66.2] 0.24%
Duration of multiple sclerosis: (years)

Mean = SD IL.5 =99 10.1 = 8.0 0.027%#F

Median 10.0 9.0

Range 0-52 0-62

Coniavreux and VukusicI Brain 2006
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Early prediction of the long term evolution of multiple sclerosis:
the Bayesian Risk Estimate for Multiple Sclerosis (BREMS)

score
Table 1 Estimates of the Bayesian risk assodated with — —
early clinical predidors observed within 1 year of disease -, T
onset 0B e
5 0
Mean  Mean log F
LRR LRR 5% d a2
L]
Age of onset [in decades) 105 0.05 1.02 0 1.09 £
Female sex 039 -107 01710078 d 04
Sphinder onset 2598 0.93 1.10 0 &.10
Pure motor onset 211 0.62 0901420 1t i -
Mofor-sensory onset 240 081 115044l at ‘r‘;':r_'llli p=0.000]
Sequel affer onsst 176 0.52 1.04 o 2.88
Functional systems involved at 139 0.32 11410 1.44 ookl [ | [
sme d relo 210 071 1561289 ’ ? N b 2
incer plus motor relopses . ] Sbio 2. ;

EDSS =4 cutside relapse 228 044  0.40% 6.50 No of risk Time {yecr
EDSS, Expanded Disability Status Scale; LR, local rekative risk; 5% C1, 95% 1t quortile 133 133 129 73 33
Bayesian credible interval for the locd relofive nisk Atk qunr-||eh‘ud 127 104 57 22

Bergamaschi et al.I JNNP 2007
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2000 — Tension headaches
MRI at RIS diagnosis :

2002 through 2004 —

MRIs at RIS follow-up:

SCLEROSI MULTIPLA PROGRESSIV

2009 — Progressive myelopathy

MRI at M5 diagnosis:

un mondo
libero dalla SM

N

F%

Median (yr) age at RIS (range)
Median (yr) follow-up (range)

Median (yr) time to
symptomatic MS® (range)
CSE + (%)

Spinal cord lesions at

the time of RIS (%)

(Gd+) spinal cord lesions
at the time of RIS (% of
all spinal cord lesions)

__

Nonconverters

324

81

38.6 (14-74)
2.0 (0-20)
NA

61
23

3.1

All Converters

128

71

32.5 (11-70)
5.2 (0.2-21.1)
2.4 (2.0-2.8)

75
69

17.4

RIS to
CIS/MS
(15 yr)

113

75

32.0 (11-70)
5.2 (0.2-21.1)
2.3 (1.7-2.9)

73
64

19

RIS to
PPMS
(15 yr)
15
(40 )
43.3 (20—66)
5.8 (1.1-18.0)
3.5 (1.6-5.4)
85
100
27
\_ )

P (CIS/MS
vs PPMS)

NA
0.005°
<0.001°
0.66"
0.21¢

0.37°
0.005*

0.48"

Kantarci et al., Ann Neurol 2016
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Contents lists available at ScienceDirect

NeuroToxicology

Full length article

Factors associated with onset, relapses or progression in multiple
sclerosis: A systematic review

Kyla A. McKay?, Shayesteh Jahanfar”, Tom Duggan®, Stacey Tkachuk®, Helen Tremlett®"*

2 Division of Neurology, Faculty of Medidne, Djavad Mowafaghian Centre for Brain Health, University of British Columbia, Varncou ver, Canada
b School of Population and Public Health, Faculty of Medicne, University of British Columbia, Vancouver, Canada

Fattori associati con aumentato rischio di sviluppo SM 0 aumentato tasso di recidive:
Bassi livelli vitamina D
Infezione da EBV
Infezioni alte vie respiratorie
Obesita nell’adolescenza

Fattori associati con aumentato rischio di evoluzione a SM SP:
Fumo di sigaretta




LE:
Si

VO SCLEROSI MULTIPLA PROGRESSIVA 1.t

associazione
italiana

A

Mahad et al., Lanc Neurol 2015 Kutzelnigg et al., Brain 2005
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A p<0.001 B .. 0 <0.001
504 O mos = E-o.e
™
s ]
Some recent studies sug; £ P 100+ antly from inflamma-
E £
tion. The aim of our stu é 3 isease progression in
various multiple scleros 3 8 0O g 'DCUS On progressive
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Frischer et al., Brain 2009
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Age and disease duration

—

Inflammation Microglia activation Histotoxic hypoxia Genvine hypoxia
(T cells and B cells) Oridative burst Energy failure Energy deficiency caused
by mitochondrial injury

Direct immune-mediated | | Mitochondrial injury lonic imbalance

injury Accumulation of lesions
Energy failure Demyelination and neurodegenaration

Cytotoxic T cells in areas of low vascular

Antibodies Aoxconal injury perfusion (watershed

Activated macrophages areas)

Age and disease duration

T ———G—OF Ampestor
Accumulation of lesion mtDMNA deletion Age-dependent iron Burnt out disease
burden Clonal expansion of a:iun:.ulahnn dl n myelin Progression of
Retrograde and defective mitochondria and oligodendrocytes age-related
anterograde Iron liberation in neurodegeneration
degeneration Increased energy demyelinating lesions

deficiency Exhaustion of functional
Amplification of Amplification of resenve capacity
microglia activation Reactive oxygen species axidative injury

production by

mitochondria

Amplification of

cxidative injury

Mahad et al., Lanc Neurol 2015



;‘:":‘ﬂ% SCLEROSI MULTIPLA PROGRESSIVA e i s

associazione
italiana

NAWM GM

I o

Parametri degli istogrammi di DM e AF tutti alterati rispetto a controlli
~sani (p: 0.007, 0.002 e <0.001); nessuna differenza tra pazienti e
~controlli per volume cerebrale normalizzato

Pazienti con SM benigha cognitivamente integri rispetto a pazienti con
~ SM SM: minor carico lesionale T2 (p=0.03), minore atrofia cerebrale
— (p=0.006) and minore alterazione DM sostanza grigia (p=0.03)

'Nessuna differenza significativa tra pazienti con SM benigna

“cognitivamente compromessi e pazienti con SM SP
2 ] % FA - NAWM. sws

—»— Controls SPMS
—— Controls

1,5 -

Normalized pi

0,5 4

00
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241 soggetti con SM RR (68% in trattamento)

Conversione a SM SP: 42 soggetti
Soggetti trattati con 2 o piu farmaci: prognosi peggiore

Volume SG basale predittore di:

conversione a SM SP (-1% GMf = +20% rischio)
progressione EDSS (-1% GMf = +15% rischio)

raggiungimento EDSS 4.0
tempo a EDSS 4.0

Lavorgna et al.I MS Journal 2013
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13-y outcome Yes/no Predictors® OR (95% ClI) p C-index
EDSS deterioration 48 (14 CIS, 18 RRMS, 16 Baseline GMF 0.79 (0.65-0.96) 0.01 0.69
SPMS)/25 (6 CIS, 16
RRMS, 3 SPMS)
Evolution to benign MS 15(2 CIS, 12 RRMS)/39 Baseline disease duration 127 (1.03-1.57) 0.02 0.82
(17 CIS, 22 RRMS)
Baseline GMF 1.26 (0.97-1.65) 0.08
12-mo percentage change 0.90 (0.80-0.29) 0.04
of average lesion MTR
Evolution to secondary 15 (2 CIS, 13 RRMS)/37° Baseline GMF 0.71 (0.51-1.00) 0.04 0.84
progressive MS (16 CIS, 21 RRMS)
Baseline T2 LV 113 (1.04-1.24) 0.005
Evolution to a more 33 [15 CIS, 13 RRMSI 5 Baseline GMF 0.81 {066‘100] 0.05 0.78
severe stage SPMS)/40 (5 CIS, 21
RRMS, 14 SPMS)
12-mo percentage change 0.85(0.74-0.88) 0.02
of T2 LV
Cognitive deteriorstion 15(1 CIS, 11 RRMS, 3 Baseline disease duration 150 (0.94-2.39) 0.08 0.97
SPMS)/25 (12 CIS, 9
RRMS, 4 SPMS)
Baseline average GM MTR 0.87 (0.77-0.89) 0.03

CilibDiseiahNeUrOlOav20i3
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CIS vs. : NPT SMSP vs.
SMRR non disabili SMRR con lieve disabilita vs. SMSP SMRR con lieve disabilita

Precuneus, IPL,

Sl

SMRR non disabili vs. SMRR con

lieve disabilita | Precuneus, (M4,

MFG

Thalamus
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stand up?

Wil the real multiple sclerosis please

Peter K. Stys, Gerald W. Zamponi, Jan van Minnen and Jeroen J. G. Geurts

‘Inside-out’ model

Antigenic
proteins, lipids

NO, gLu'tamate,
cytokines

"Dutaida-lin’ model

un mondo
aro dalla SM

Nature Reviews - Neuroscience, 2012
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Structural and functional features of central nervous
system lymphatic vessels

doi:10.1038/nature14432
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Lymphatic vessel
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Louveau et al., Nature 2015
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Fingolimod,
BAF

Alemtuzumab

Daclizumab

Rituximab,

ocrelizumab

ofatumumab,

Cladribine,
teriflunomide
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Linker et al. Trends Pharmacol Sci 2008
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Interferon Placebo RR (%5% ClI) RR (955 (1)
study n M n N
In patients with pre-study relapses
European SG 1 998* I8 245 138 257 (123 (0.69 1o 0.99) —
Nordic 2004 47 111 25 T 1.20 (0.82 10 1.76) "
Morth American SG 2004 98 IB3 52 1M 088 (0,67 w 1.14) — &
Total 254 644 215 462 0.90 (0.75 to 1.09) i

Heterogeneity: T5= 0L01; = 2.99, df = 2 (p=0.22); I = 33%;
Test for overall effect; £=1.08 (p=0.23)

In patienis without pre-siudy relapses

European SG 1998+ 54115 55 101 0,86 (0.66 10 1.12) —1
Mordic 2004 27 64 42106 1.06 (0.73 1o 1.54) "
Morth American SG 2004 140 343 57 174 1,25 (0.97 1o 1.60) T—
Total 221 522 154 381 1.05 (0.53 to 1.33) s

Heterogeneity: "= 0.2, :q: = 4,05, df =2 (p=0.133; E=31%
Test for overall effect: £=0.38 {p={1.7(1)

I 1 1 i
i L]

0.5 07 1 I.5 2
Interferon hetter Interferon worse

Lamantia et al.I JNNP 2013
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— Study Endpoint n HR  (95% CI) % Weight ——
Kappos, 2005” Time to EDSS &€ 368 —.—' 0.49 (0.32 - 0.75) 10.88
Trojano, 2007 Time to EDSS 6 1378 = 0.6 (0.38-0.95)  10.67
Trojano, 20092 Time to EDS5 6 2570 . 0.58 (0.25 - 1.33) 7.54
Veugelers, 21'.II'IEII'E|3 Time to EDSS 6 1472 '-.-" 0.4 (0.31 - 0.52) 12.15
Patrucco, I!IIIIIIIZI1 Time to EDSS 6 210 '—."—' 0.4 (0.16 - 0.95) 7.13
s ° ; ——— : .92 - 1. .
st 012’ Tmetorosss 17| "
Goodin, 2I:|'1215 Time to ED55 6 260 '—-—* 0.44 (0.29 - 0.67) 11
Drulovic, 213'].3T Time to EDSS &6 419 '—*—'—| 0.34 (0.16 - 0.75) 8.03
Cocco, 21]143 Time to EDSS & 1928 L 2 0.14 (0.08 - 0.25) 9.72
Overall (I-square = 83%; p < 0.001) "'C}" 049 (0.34 - 0.69)
Test of HR=1: z= 3.99; p < 0.001 s nr": ' 5z v 3
Study Endpoint n . HR (95% CI) %o Weight
Trojano, 2007 TmetoSP 1328 »-+-~ 0.38 (0.24-0.58)  27.24
Patrucco, 2010‘ Time to SP 210 '—‘—‘ 0.32 (0.13 - 0.74) 6.93
Bergamaschi, 21[)125 Time to SP 590 H.r*-' 0.25 (0.15 - 0.41) 19.90
Goodin, 2012|5 Time to SP 260 '—.—' 0.4 (0.2 - 0.8B) 10.14
Tedeholm, 2013; Time to SP 916 '-'-l—" 0.46 (0.28 - 0.74) 21.55
Drulovic, 2013? Time to SP 419 "-“'—' 0.34 (0.19 - 0.61) 14.25
Overall (I-square = 0%; p = 0.64) <> 0.36 (0.29 - 0.44)
Test of HR=1: z=9.17; p = 0.001 0 05 . 1 3 J‘j

HR

Signori et al.I MS Rel Dis 2016
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704 Age 251 Placabo 70 - Age 251
Gd Lesion=0 — Ritwdmab Gd Lesion 21
601 HR: 1.27 N=187 60 HR: 0.52 N=37
2 (95% CI: 0.71-2.27) (85% CI: 0.18-1.52) -
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™ Age <51 704 Age <51
604 Gd Lesion=0 60 Gd Lesion 21
2 HR: 0.63 N=143 HR: 0.33 N=T2
@ 50  (95% Cl: 0.34-1.18) 50  (95% Cl: 0.14-0.79) —_
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Hawker et al., Ann Neurol 2009
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S ——— Overall Study Population
—— Ocrelizumab (n=488) (Primary Endpoint)

24%

reduction in risk of CDP
HR (95% CI): 0.76 (0.59, 0.98);
p-value (log rank)=0.0321*

Baseline12 24 36 48 40 72 B84 95 108 120 132 144 156 168 180 192 204 216
Time to Confirmed Disability Progression (Weeks)

Total Placebo Ocrelizumab 95% CI
(N=244) (N=488)

Overall
population

T1 Gd+
lesions

No T1 Gd+
lesions

I T N T

731 244 96 487 160 0.76 (0.59, 0.98)
193 60 27 133 43 0.65 (0.40, 1.08)
533 183 68 350 115 0.84 (0.62, 1.13)

*Analysis based on ITT population: p-value based on log-rank test siratified by geographic region and age. Patients with initial disability
progression who discontinued freatment early with no confirmatory EDSS assessment were considered as having confirmed disability progression.
CDP, confirmed disability progression; Gd+, gadolinium-enhancing: EDSS, Expanded Disability Status Scale; HR, hazard ratio; ITT, intent to treat.
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Baseline PROMiSe! OLYMPUS? INFORMS3 ORATORIO#
characteristic N=943 N=43% N=%970 N=732

Age, years,

mean (£sD) 50.41£8.3 49 9189 48.5+8.4 44.6£8.0
Male, 7% 48.8 49.7 51.6 50.7
Time since MS

symptom onset, 110473 S ey e
years,

mean (1SD)

EDSS score,

mean (*SD) A 9+] D 48+1.4 4.67+£1.03 4.7+1.2
Patients with 14 o - o

T1 Gd+lesions, %

&d+, gadolinium-enhancing; SD; standard deviation.
1. Wolinsky 1S, et al. Ann Neurol 2007; 2. Hawker K, ef al. Ann Neurol 200%9;66:460-71;
3. Lublin FD, et al. Lancet 2016; in press; 61:14-24: 4. Montalban X, et al. ECTRIMS 2015;Abstract 228.
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SPECIAL ARTICLE

Summary of comprehensive systematic
ML review: Rehabilitation in multiple sclerosis

- AMERICAN ACADEMY OF

Results: This systematic review highlights the paucity of well- demgned stud|es wh|ch are
needed to evaluate the available MS rehabilitative therapies.

REVIEW ARTICLE

Physiotherapy Rehabilitation for People With
Progressive Multiple Sclerosis: A Systematic Review

Evan Campbell, MRes,” Elaine H. Coulter, PhD,? Paul G. Mattison, MD,"
Linda Miller, MPhil,” Angus McFadyen, PhD,° Lorna Paul, PhD?

Conclusions: This review suggests that physiotherapy may be effectve for the rehabilitation of people with progressive multiple sclerosis.
However, further appropnately powered studies are required.
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Fred D. Lublin

SCLEROSI MULTIPLA PROGRESSIVA e s

1996
MS clinical description
Subtypes

2013
MS disease modifiers
Phenotypes

Progressive
disease ~

Progressive accumulation
of disability from onset

PP with or without temporary
plateaus, minor remissions
and improvements

Progressive accumulation
of disability after initial

SP relapsing course, with or
without occasional relapses
and minor remissions

Progressive accumulation

of disability from onset
PR but clear acute clinical

attacks with or without

full recovery

Progressive
accumulation
of disability
from onset Active* and with progression**
(PP) /
/ Active but without progression
Progressive
disease i
> Not active but with progression
(SP)
Not active and without
Progressive progression (stable disease)

accumulation
of disability after
initial relapsing

course

Lublin et al., Neurology 2014
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LA SCLEROSI MULTIPLA PROGRESSIVA "<

Singola malattia con diverse declinazioni
Multifattorialita
Complessita e non eterogeneita

Terapie combinate e complementari

INTERNATIONAL

PROGRESSIVE MS ALLIANCE
CONNECT TO END PROGRESSIVE MS
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