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Leczenie swoiste

Przed erg RCT W erze RCT

Cyklofosfamid

= |FN 1b, IFN 1ai.m lub s.c.
Azatiopryna = Glatiramer
Kladribina = Mitoxantron
Immunoglobulin " Natulizumab

. & Y * Fingolimod
lzoprinozyna = Laquinimod
Czynnik grasiczny = Teriflunomid
Pulsy sterydowe " Kladribina
Laser =  Kwas fumarowy
Ultradswiek = Alemtuzumab
tradzwieki = Pegylowany INF 13,

Kriokomora = Daklizumab,

= QOkrelizumab

Medycyna niekonwencjonalna 70 %




* Pierwsza ,era” (1993-2003)
INF beta
Glatiramer

* Druga,era” (2003-2009)

Natulizumab
Fingolimod

* Trzecia ,era, (20009 -)

Teriflumonide
Dimethyl fumarate
Alentuzumab
Laginimod
Daklizumab
Kladrybina
Okrelizumab

Ransohoff RM, Hafler DA, Lucchinetti CF.Nat Rev Neurol 2015, 11, 134-142



e Zatrzymanie postepu choroby, poprawa
kliniczna - efekt dtugoterminowy

* Na razie nie ma sukcesu, nie mozna wyleczy¢
SM, wydaje sie, ze mozna zmodyfikowac
przebieg — mniej rzutdéw, podzniejsze przejscie
do fazy wtornie postepujgcej

* ,, We think that it is due to therapy but it a key

unanswered question” Hauser — Neurology
Today, 2016, June 6.



The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

Dan L Lango, M.0, Editor

Multiple Sclerosis

Daniel 5. Reich, M.D.,, Ph.D., Claudia F. Lucchinetti, M.D.,
and Peter A. Calabrasi, M.D.

» More than a dozen disease-modifying medications are available
to reduce the frequency of transient episodes of neurologic disability and [imit the
accumu’ation of focal white-matter lesions on magnetic resonance imaging (MRI).

Ho medication fully prevents or reverses the progressive neurologic deterioration,
characterized mose commonly by impaired ambulation, loss of bladder control,

and sowed cognitive processing, but the question of whether disease-modifving
medicarions can delay clinical progression is controversial.** The annual economic

cost of muleple sclerosis in the United Stares is approximately 310 billion f

{ Engl] Med 2018:378:160-80.
D01 10,1056/ ME]Mral 401 483



/byt mato wiemy o patogenezie
choroby i naturalnym przebiegu

Poruszamy sie ciggte wokot hipotez
i zmieniajgcych sie na potrzeby badan kryteriow
oceny przebiegu



Autoimmune
disecase
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e Zapalenie

 Demielinizacja

e Utrata neurono

Trapp i wsp. N Engl J Med. 1998, 338;
278-285




* Pierwotne uszkodzenie w oun naczyniowe,
niedotlenienie, zaburzenia w obrebie
neurotransmiterow, elektrolitow

* R6zne zmiany patologiczne w roznych
okresach choroby i postaciach choroby



* 85 % poczatek rzutowo/remisyjny
-40-60% z nich z biegiem lat przechodzi w
postac wtornie postepujaca
- 10-20% postac tagodna

* 10% postac pierwotnie postepujgca z
zaostrzeniami lub bez

* 1-5% postac piorunujaca



Meningeal Cortical
Acute Gd*/T2 focal lesions  “Chronic lesions” inflammation pathology

CIS -RRMS RRMS - SPMS Early Progressive MS Late Progressive MS

- Cortical pathology
B
———
Early acute axonal damage —

CIS, clinically isolated syndrome; Gd*, gadolinium-enhancing; MS, multiple sclerosis; RRMS, relapsing-remitting multiple sclerosis; SPMS, secondary progressive multiple sclerosis.
Rice CM, et al. J Neurol Neurosurg Psychiatry 2013:84:1100-1106; Antel J, et al. Acta Neuropathol 2012;123:627-638; Thompson AJ, et al. Ann Neurol 1991:29:53-62.

lume



Lokalizacja zmian w SR

Reich D. Luchinetti CT, Calabresi PA. N Engl J Med. 2018, 378,169-80



&

./ i Ab+C9neo
/

o™
IL-10 4—‘
_____ TGFj

IL-4 &IL-10

BBB
VCAM -1 RaPE
IR / \ ::21"- IL-4 &‘
- | N 1
TGFB . IL-1

lL-6&TGF-
/‘\
@

CD4+CD25+ t(

Graber JJ, Dhib-Jalbut S. J Neurol.Sci. 2011,305,1-10

CD40CD40L



‘mmuropathoge nesizs of mudtiple sderosis and sites of therapewut ic action for avalleble disease-modfying theraples.
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Cross AH, Naismith RT, J Int Med. 2014, 275, 350-363



/miany w punktacji EDSS po rzucie
( w porownaniu ze stanem sprzed rzutu)
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Lublin et al. Neurology, 2003, 61, 1528-32



Relapses in multiple sclerosis: Relationship to disability

Douglas S. Goodin *** Anthony T. Reder , Robert A. Bermel ?, Gary R. Cutter*, '
Robert J. Fox', Gareth R. John®", Fred D. Lublin’, Claudia F. Lucchinetti’, Aaron E. Miller’,
Daniel Pelletier ¥, Michael K. Racke', Bruce D. Trapp ™, Timothy Vartanian ",

Emmanuelle Waubant®

Rzuty odgrywajg role w narastaniu
niepetnosprawnosci

* 1. Klinicznie obserwowany rzut powoduje nieodwracalne zmiany
neurologiczne (23%)

e 2.Kliniczne rzuty choroby, zwtaszcza we wczesnym okresie korelujg
z dtugoterminowymi gorszym rokowaniem

e 3. Koncowa niepetnosprawnosc zalezy od nasilenia znamion
choroby w jej poczagtkowym okresie

Jednakze nie wykazano zwigzku z leczeniem rzutu
( steroidy), a odlegtym rokowaniem

Multiple Sclerosis and Related Disorders 6 (2016) 10-20



Poser 1983,

McDonald 2000, 2005, 2010, 2015, 2018

Mniej zaawansowane stadia choroby, mtodsi i
starsi

CIS



Available online at www.scencedirect. com e

ScienceDirect

journal homepage: http:/fwww . elsevier.com/flocete/pjinns

Review article

Evolution of diagnostic criteria for multiple sclerosis

Przybek Joanna “', Gniatkowska Inga °, Mirowska-Guzel Dagmara ™",
Czlonkowska Anna “"*

“Department of Experimental and Clinical Pharmacology, Medical University of Warsaw, Warsaw, Poland
“2nd Department of Neurclogy, Institute of Paychiatry and Neurolbgy, Warsaw, Poland

Neur Nwurochir Pol 2015, 49, 313-21



STWARDNIENIE ROZSIANE SAATRy,
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Kryteria rozpoznania stwardnienia rozsianego wg McDonalda (2017)

22 rzuty |objawy kliniczne z
dwodch rédznych ognisk

2> rzuty objawy kliniczne z DIS : rzut choroby z ogniska o innej lokalizacji
jednego lub w MRI zmiany rozsiane w przestrzeni
ogniska

1rzut objawy kliniczne z DIT: kolejny rzut choroby lub w MRI zmiany
dwoch rozsiane w czasie lub obecne prazki
ognisk oligoklonalne

1rzut objawy kliniczne z DIS: rzut choroby z ogniska o innej lokalizacji
jednego lub w MRI zmiany rozsiane w przestrzeni
ogniska oraz

DIT: kolejny rzut choroby lub w MRI zmiany
rozsiane w czasie lub obecne prazki

oliogoklonalne
Z Thompson Al et al. Diagnosis of multiple sclerosis: 2017 revisions of the McDonald criteria. Lancet Neurol. 2018 Fe
173



Lumbar puncture: IgG OCB

POSITIVE NEGATIVE
SL SL S L SL S L S5 L

I i i

Type 2 Type 3 Type 1 Type 4

Positive oligoclonal Positive "more than” Negative policlonal MNegative mimor-like

.emcat @ Many thanks to Dr. 6. Equierds



Wiek
sr(SD)

Wiek > 50 lat n(%)
EDSS (srednia)

Objawy ruchowe (%)

Zapalenie n. wzrokowego
%)

Objawy czuciowe (%)

Poser

(1983 r.)
n=142

39,45
(13.07)
4 (2,8%)
4,0

50,3%

15,9%

20,0%

14
(28,6%)

3,0

55,4%

13,8%

15,4%

12
(19,36%)

1,5

34,3%

17,1%

18,6%

15 (25%)

1,0

28,8%

26,9%

25,0%



— Czestosc rzutow przy randomizacji

On-treatment annualised relapse rate
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Montalban X. J Neurol Sci 2011; 311:5S35-542.



* Nie tylko liczba rzutéw (rzuty/rok)

* Postep do niepetnosprawnosci(czas do SPMS,
narastanie niepetnosprawnosci)

 MRI —aktywnosc choroby
* MRI zanik modzgu

* /aburzenia poznawcze
* OTC



Leki o umiarkowanej skutecznosci (Kategoria 1)

- beta- interferons
- glatiramer acetate
- teriflunomide

- dimethyl fumarate
- fingolimod

Leki o duzej skutecznosci (Kategoria 2)

- alemtuzumab
- natailizumab

Scolding N et at al. Association of British Neurologist. BMJ 2015, 15, 273-9
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Long-term 1mpact of mterferon or E”atlramer acetate In multlple

sclerosis: A systematic review and meta-analysis
-]

e 14 badan, 13,238 RRMS pacjentow, mediana
okresu obserwaciji 8.5yrs (4.5-21)

® Forest plott of metaanalysis

Time to EDSS Time to SP

Study Endpoint
Keppos, 2006 Timeto EDSS 6 368 —g— Study X Endpoint :
Troano, 2007' Time to EDSS 6 1378 —— Trojano, 2007 Time to SP 1328 "’_‘
Trojano, 20092 Time to EDSS 6 2570 — Patrucco, 2010‘ Time to SP 210 '—0——‘
Veugelers, 2009’ Time to EDSS 6 1472 Bergamaschi, 20 125 Time to SP 590 FO*
Patrucco, 2010 Timeto EDSS6 210 44— Goodin, 2012 Timeto SP 260 .._._.
Shirani, 2012° Time to EDSS 6 ::3; _"___"_' Tedeholm, 20173' TimetoSP 916 -~A—°
Goodin, 2012 Time to EDSS 6 260 = Drulovic, 2013 Time to SP 419 '_._'
Drulovic, 2013T Time to EDSS 6 419 gt
Cocco, 2014° Time to EDSS 6 1928 4~ Overall (I-square = 0%; p = 0.64) <>
Testof HR=1:2=9.17; p < 0.001 P 05 1 L
Overall (I-square = 83%; p < 0.001) <> HR
Test of HR=1:z2=3.99; p < 0.001 .

‘Signori et al. 2016, 6, 57-63
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Transplantation Ocrelizumab
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Alemtuzumab  Natalizumab Natalizumab Rituximab
JC Virus + B) JC Virus -

Daclizumab
Third Line

£ 2
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]
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@
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(&) Emerging O Off-Label & Oral & Parenteral

Hauser SL, Chan JR. Oksenberg JR. MultipleSclerosis: Prospects
and Promise. Ann Neurol 2013,74, 317-327



Relapses Disability Active Brain Safety &
lesions atrophy tolerability

IFN/GA + +/- ++ . 44+
Natalizumab +++ -+ +++ 5 +/-
Alemtuzumab +++ +++ T T ++ 'H'-

Fingolimod ++ ++ ++ +4+ +

Teriflunomide + ++ ++ ++ ++
Fumarate ++ + +++ T+ ++
Ocrelizumab +++ +++ e ++ +?

Daclizumab ++ + ++ R ++7

Cladribine +++ 44 e ++




Nowe leki, nowe problemy

Fingolimod Bradycardia, 1s'- & 2" degree AV block, macular edema,
hepatic enzymes, basalioma, viral infection (Herpes),
PML, criptococcus meningitis

Teriflunomide | Hepatic enzymes elevations, lymphocytopenia, hair
thinning, nasopharyngitis, peripheral neuropathy?

Dimethyl Gl symptoms, flushing, myalgia, dizziness, headache,
Fumarate infections, ,PML
(BG-12)

Cladribine Lmphocytopenia, reactivation of latent TB, herpes
zooster, infections, malignancy?

Ocrelizumab Infusion associated reactions, infections, thrombotic
microangiopathy, PML?

Daclizumab Hepatic enzymes elevation, infections, autoimmune
hepattis (1 death), cutaneous events (rash, eczema, acne,
erythema, seborrheic dermatitis)




Correse et al. Neurology, 2016, 86, 847-855



PML: 1 month of progressive
cognitive dysfunction &
dysarthria: fingolimod
discontinued WBC 7300, ALC
500 CSF: JCV DNA PCR positive

Stable disease
ALC 500 - 700

Clinical and radiologic disease
progression: fingolimod

+ JCV seropositive

« ALC 2100

Radiologic prog ion of di
glatiramer acetate

Colon cancer: 6 cycles of
ine and a course of

oxaliplatin over a period of 4

months, radiation therapy

Clinical MS flare:
interferon beta-1b

Azathioprine: 100 mg daily for
2 months, discontinued due to
transaminitis

Diagnosis of relapsing-remitting MS:
glatiramer acetate
Transient diplopia

Diagnosis of Inflammatory
bowel disease: Intermittent
corticosteroids

Inflammatory bowel

di 18 Chncer Multiple sclerosis

Fingolimod: Tirisham V. Gyang et
al. Neurology 2016;86:1843-1845



 Kobieta- obecnie 42 lata
— 1993: RRMS
— 2006: rozpoczeta fingolimod (EDSS 5)
— Czeste infekcje
— 01/2010: zakonczyta leczenie (EDSS 3)

— Po 2 miesigcach szybkie pogorszenie
(EDSS 9)

— Obecnie EDSS 8

06/2010

JAMA Neurology 2016, May 2



24 letnia kobieta, 2 rzuty w ciggu 4 lat, EDSS 2,5 ARR 0,5

Saponimod 2 mg/dz, przez 6 lat, ARR 0,28

Zaknczenie badania, po 10 tyg. Fumarat, a po 12 tygodniach
rzut ( zaburzenia czucia po lewej stronie), EDSS 2,5.

Otrzymata MP 5 dni, przejSciowa poprawa, ponowny rzut po 6
tygodniach EDSS 3



Flair przed (A-C) i po zakonczeniu
leczenia(D-F)
“‘!/ . B/\ "‘//\\\




12 tygodni po zakonczeniu leczenia
Flair (G-1) i Gd+ (J-L)




Zjawisko odbicia po odstawieniu
fingolimodu

ORIGINAL ARTICLE

Clinical activity afer fingolimod cessation: disease reactivation or
rabound?

L i (3 MR Soman®, A Sgporf, 5. Raaimue’, 0 Baronon®, P. Amoviez”, £ Sgnori®
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100 pacjentow leczonych fingolimodem
minimum 6 m, odstawienie leku

14% rzut w ciagu 3 m,
12% 3-6m

5% odbicie definiowane klinicznie
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* 5 krokow aby je zmniejszy¢
- leczyC rzeczywiscie chorych, czy rzut
- obnizycC koszty leczenia rzutu

- optymalna dawka
- leki nie rejestrowane
(rituximab)

- czy leczenie bez konca

Bourdette. Neurology, 2016, 87, 1532-33, 847-855




Rodsumowanie praktycznych zalecen
dotyczacycn leczenia modyfikuiaeego
przebieg Swardhienia rozsanego

U dorogyh

Raport Guideline Development, Dissemination and Implementation
Subcommittee of the American Academy of Neurology
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AAN, Neurology, 2018, 90, 789-800, Med. Prakt Neurol. 2018, 5, , 25-42



STWARDNIENIE ROZSIANE
NIE ZAWSZE PROSTE ROZPOZNANIE

Pomyiki diagnostyczne

e 122 amerykanskich neurologéw
wzieto udziat w badaniu
ankietowym

* 95,1% neurologdw spotkato
przynajmniej jednego pacjenta z
rozpoznaniem SM, co do ktorego
majg silne przekonanie o btednej
diagnozie

 39,7% neurologdw uwaza, ze w
ciggu minionego roku spotkato 3-
5 takich pacjentow

CONTEMPORARY
ISSUES IN
NEUROLOGIC
PRACTICE

Andrew J. Solomon, MD
Eran P. Klein, MD, PhD
Dennis Bourdette, MD

“Undiagnosing” multiple sclerosis

The challenge of misdiagnosis in MS

ABSTRACT

Objective: To describe the clinical characteristics of encounters with patients misdiagnosed with
multiple sclerosis (MS).

Methods: A cross-sectional Internet-based physician survey of MS specialists was performed.

Results: The response rate for the survey was 50.4%. Of those who responded, the majority
(95%) reported having evaluated 1 or more patients who had been diagnosed with MS, but who
they strongly felt did not have MS, within the last year. The majority of respondents (>90%) also
reported the use of disease-modifying therapy in a proportion of these patients. Most respon-
dents (94%) found clinical encounters with these patients equally or more challenging than giving
anew diagnosis of MS. Fourteen percent of respondents reported that they did not always inform
such patients of their opinion that they did not have MS.

Conclusions: The misdiagnosis of MS is common and has significant consequences for patient
care and health care system costs. Caring for a patient with a misdiagnosis of MS is challenging,
and at times honest disclosure of a misdiagnosis represents an important ethical concern for
neurologists. More data are needed on this patient population to improve diagnostic acumen and
the care of these patients. Neurology® 2012;78:1986-1991

Solomon AJ, Klein EP, Bourdette D. “Undiagnosing” multiple sclerosis: the challenge of misdiagnosis in MS.

Neurology 2012;78:1986—-1991.



STWARDNIENIE ROZSIANE

NIE ZAWSZE PROSTE ROZPOZNANIE

Stany chorobowe bfednie rozpoznane jako
stwardnienie rozsiane (grupa 110 chorych ze
stwierdzonym btednym rozpoznaniem SM)

* Migrena—22%
* Fibromialgia — 15%

* Niespecyficzne objawy neurologiczne z
towarzyszgcymi nieprawidtowosciami w
MRI—-12%

* Zaburzenia konwersyjne/psychogenne —
11%

* Neuromyelitis optica — 6%
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The contemporary spectrum of multiple

sclerosis misdiagnosis

A multicenter study

ABSTRACT
Objective: To characterize patients misdiagnosed with multiple sclerasis (MS).

Methods: Neurclogists at 4 academic MS centers submitted data on patients datermined to have
been misdiagnosed with MS

Results: OF 110 misdiagnosed patients, 51 (46%] were classified as *definite’ and 59 [54%)
“probable’ misdiagnoses according to study definitions. Alternate diagnoses included migraine
alone or in combination with ather diagnoses 24 (22%), fibromyalgia 16 (15%), nenspecific or
nanlocalizing neurclogic symptoms with abnormal MRI 13 (12%), conversion or psychagenic
disarders 12 (11%), and neuromyelitis optica spectrum disorder 7 (6%]. Duration of misdiagnosis
was 10 years or longer in 36 (33%] and an earlier apportunity to make a correct diagnosis was
identified for 79 patients (72%). Seventy-seven (70% received disease-modifying therapy and
34(319%) experienced unnecessary morbidity because of misdiagnosis. Four (4%) participated in
aresearch study of an MS therapy. Leading factors contribuiting to misdiagnosis were consider-
ation of symptoms atypical for demyelinating disease, lack of corroborative objective evidence of
a CNS lesion s satisfying criteria for MS attacks, and overreliance an MRI abnormalities in
patients with nonspecific neurologic symptons.

Conclusions: Misdiagnasis of MS leads to unnecessary and potentially harmful risks to patients.
Misinterpretation and misapplication of MS clinical and radiographic diagnostic critéria are impor-
tant contemparary contributors to misdiagnasis. Neurology® 2016;87:1393-1399

Andrew J. Solomon, Dennis N. Bourdette, Anne H. Cross i wsp. The contemporary spectrum of multiple sclerosis

misdiagnosis. A multicenter study. Neurology, 2016; 87:1393—-1399
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* Rzutem nie sg:
- nowe albo nawracajgce objawy
neurologiczne, ktore rozwijaty sie powoli przez
okres kilku miesiecy (postepujaca faza
choroby)
- nowe albo nawracajgce objawy, ktore
pojawity sie w ciggu 30 dni od wystgpienia
rzutu




* Kliniczne pogorszenie trwajgce dtuzej niz 24
godz. nie spowodowane infekcja albo gorgczka

* MRI - aktywne zmiany T1 Gd+ ( albo wzrost
liczby nie aktywnych zmian w T2)



