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necunoscuta.
Se iau in consideratie factorii:

e viral e genetic °* imun
e climatic e rasial e igienic
o etc.

Numeroase zone mici de
demielinizare denumite p/aci, care se
detaseaza in substanta alba din SNC cu
predilectie in nervii optici, trunchiul
cerebral, punte, cerebel, calea piramidala,
fosa romboida, cordoanele medulare
posterioare, ganglionii bazali.

In jurul placilor e prezenta o reactie
vasculara.




Aspectele patologice din Scleroza Multipla.
Corelatii imunohistologice si clinico-imagistice

(1) Ventricoli
laterali largiti

(2) Placi
periventri-

culare
confluente

(3) Placi
disseminate in
substanta alba

emisferiala

bilateral si
juxtacorticale




Aspectele patologice din Scleroza Multipla.
Corelatin imunohistologice s1 clinico-imagistice

Placa de demielinizare acuta

Infiltratie perivasculara inflamatorie la marginea placii



Demielinizare in emisferele cerebrale- examen prin RM
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* Afecteaza predominant rasa caucaziana
* Este cea mai raspandita afectiune neuro-
degenerativa la adultul tanar (1 la 400)

* Varsta medie de debut 28(f)/30(b) ani.

* Raportul femei : barbati = 2:1

* Etiologia — Necunoscuta

* Agresie autoimuna (prin celule T s1 B)
impotriva oligodendrocitelor



pleoscleroza, scleroza in placi

Grupa de varsta cea
mai afectata este de 20 - 50 ani..

747 de pacienti cu SM
locuiau in RM |la ziua de 31.12.2012, ceia
ce constituie 21.0 Ia 100.000 locuitori
(Marcoci C, Lisnic V., Gavriliuc M. et al, 2015).
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Multiple Sclerosis

(...) However, analysis of subgroups suggested that the European immigrants
to Israel had a higher socio-economic status than Afro-Asian immigrants. As
multiple sclerosis has been shown to be five to 10 times more prevalent in
Europeans than Afro-Asian in Israel (...). Further analysis suggested that the
degree of urbanization of a region might influence the susceptibility of
different socio-economic groups to multiple sclerosis. It was speculated that in
rural regions, those individuals with lower socio-economic status might be
more susceptible, whereas in urbanized regions those from higher socio-
economic strata may be more susceptible.

Antonovsky A., Leibowitz U., Medalie J. M. et al. Epidemiological study of
multiple sclerosis in Israel. J Neurol Neurosurg Psychiatry. 1967 Feb; 30(1):
1-6.
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Multiple sclerosis frequency in Israel’s diverse populations

Results: Prevalence rate of MS per 10° population on June 30, 2000, for each
of these groups in the order listed was 61.6, 53.7, and 27.9 for the Jewish
groups and 35.3, 14.7, 10.9, and 17.3 for the non-Jewish groups. Three tiers in
MS prevalence were apparent. The highest rates were in Israeli-born Jews and
in Jewish immigrants from Europe/America (significantly higher in the former
than the latter). Jewish immigrants from African/Asian countries and Christian
Arabs had intermediate MS rates (significantly lower than in the first two
groups but not significantly different from each other). Moslem Arabs, Druze,
and Bedouins had the lowest rates of MS (significantly lower than in the
intermediate group but not significantly different from each other).

Conclusion: Diverse ethnic groups living in the same geographic area may
have significantly different frequencies of MS.

Alter M, Kahana E, Zilber N, et al. Neurology April 11, 2006 vol. 66 no. 7
1061-1066.
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Class I, II, & lll

Chromatid Chromatid

/Nucleus

A cluster of genes
encoding cell-
surface antigen-
presenting
proteins

Telomere
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Complexul major de
histocompatibilitate (CMH)

e Joca rolul pivotal in sistemul imunitar

* Contine 140 de gene care codifica proteinele din clasele I, 1T s1
I

 Identificat pe celule de prezentare a antigenului (CPA)

» Acestea afiseaza un epitop al unui antigen strain pentru
celulele T, prin intermediul receptorilor de celule T

e Celulele T ar trebui sa ignore auto-peptidele, in timp ce sa
recationeze doar la peptidele straine



, Multiple Sclerosis

CMH Clasa a II-a

Desoperit pe celulele spcializate de

prezentare a AG (CPA) - Secrete antibodies
macrOfagl cytokines
o o CD4
Interactioneaza cu celulele T CD4+ G e
("helper”) _ '\“epmpe ] Th 1
. ; " . . lysosome MHC-2 T cell ’ acrophages
Antigenul este digerat in lizozomi Receptor T e e

CD4+ ("helper")
APC T cell (TH)

Secrete cytotoxins

Un epitop este dispus de catre clasa
a II-a de CMH

Celulele T se replica major st si
secreta proteine mici numite
citokinee care ,,ajuta" raspunsului
imun

The inflammation seen in MS appears to be largely due to an overactive Th1 response.
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Mecanismul Etiologic Posibil al Demielinizarii in
SNC:

Immune Mechanism In Demyelination

Activated Class Il MHC  Antigen T-Cell receptor
macrophage/

mlcrleia /"’_'-----"-\ .____-- T Activated
\‘ o b - \/ CD4tT-Cell

Oligodendrocyte




Multiple Sclerosis

Mecanismul Etiologic Posibil al Demielinizarii in
SNC:

Activation Of Brain-Reactive T-Cells
Non-Specific Vs. Molecular Mimicry

(A) _Non-specific Activation of (B) Molecular
Brain-reactive Memory T-Cell Mimicry

Viral peq_ﬁg:-"reactive

Antigen-Presenting
Cell IL-1

Viral Peptide-

geacti\g T-Cell
Dividing Brain- ross-Reacts
Reactive T-Cell With Brain
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Mecanismul Etiologic Posibil al Demielinizarii in
SNC:

Migration Of Inflamatory Cells Into CNS

Venular Endothelial Cell

T-Cdl

Migratin
Into CNg IPNg

s -~ // P \
f ¥ A ™ Adhesion
\ . | | Molecules
" - \ /_/5 Adherent

T-Cell

! ] LUMEN
/ ,\ Tight Lnction

|
’ - | Adherent
.f_ N - '/ Macephage

{  Adhesion

Y ",‘ \ "‘;' y- N\
g A % 'a_\ )/ Molecules
h A ——
’ \ |\ \) - N

\ Mgrall-nB- )
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Mecanismul Etiologic Posibil al Demielinizarii in
SNC:

Mechanisms of Demyelination
Phagocytosis Vs. Apoptosis

Apoptatic
Activated Phagocytic @\/ Oligodendrocyte

Macrophag
'/ Fragmentatlon

J
r
'/
£ »
15
f J
7
L\

i




Mecanisme patogenice in
Scleroza Multipla

* Faza de prezentare a antigenului
— proteina bazica mielinica
— proteina proteolipidica
— glicoproteina mielinica oligodendrocitica
— proteina specifica oligodendrocitica
— o crystallin

e Traversarea barierii hematoencefalice de
catre limfocitele activate
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Are loc infiltratia perivenulara cu limfocite s1 macrofagi
a parechimului cerebral emisferial, din trunchiul cerebral, nervii
optici s1 maduva spinari. Capacitatea aderari de suprafata a
acestor celule este bazata pe proprietatea lor de strabatere a
barieri1 hemato-encefalice. Cresterea consentratiei de
imunoglobuline G (IgG) in lichidul cefalo-rahidian(LCR),
demonsttrata prin electroforeza in benzi oligoclonale, sugereaza
activizarea in SM s1 a componentel umorale a imunitati
(activizarea celulelor B). A fost demonstrata o crestere variabila a
gradului de infiltrare cu celule plasmatice producatoare de
anticorpl.



Mecanisme patogenice in Scleroza
Multipla
e

* bacterial antigen (LPS) circulation
* super antigen @

* reactive metabolites I
adhesion |2 = Z| rolling [T ~

APC

(microglia
astrocyte)

Pre-
oD (R

o’

. prQIiferann : * TNFo
® migration 7 * proteases
« differentiation . LS e /

* ROS, NO
* complement
¢ phagocytosis

* remyelination

[primary demyelination |

remyelination

L%condary demyeiinatiorﬂ

axonal degeneration

Fig. 1 Schematic illustration of factors potentially involved in the immune-mediated destruction in multiple sclerosis (MS) lesions. Abbreviations: Ag, antigen; APC,
antigen-presenting cell; B, B cell; B1, B cell, fetal type; B2, B cell, adult type; Fas, CD95 molecule; FasL, Fas ligand; y3, y&*T cell, fetal type; IFNy, interferon-gammay; IL, inter-
leukin; LPS, lipopolysaccharide; MO, monocyte/macrophage; N, neuron; NO, nitric oxide radicals: OD, oligodendrocyte; ROS, reactive oxygen species; T, T cell; Tc, cytotoxic
T cell; Th, T helper cell; TNFa, tumour necrosis factor-alpha.




[zoleaza axonii s1 asigura transmiterea saltatorie a
impulsului bioelectric. Este compusa din doua straturi de lipide s1
componente proteice inalt specializate foarte strans infasurate in
jurul axonului. Mielina sistemului nervos periferic reprezinta o
extensie a celulelor Schwann, in timp ce mielina din sistemul
nervos central este produsa de catre oligodendrocite.
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Conduction with
Normal conduction Demyelination in MS

Normal Conduction of Myelinated Nerve Fibers Demyelination of Nerve Fibers in MS

Nerve impulse
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[.eziunea axonala din Scleroza
Multipla

Interpretare grafica a internconexiunilor mielinizate ale oligodendrocitelor.
Trapp et al, N Engl | Med



[.eziunea axonala din Scleroza
Multipla

Interpretare grafica a oligodendrocitelor observate in SM. Lipseste mielina de
pe axonii de conexiune Trapp et al, N Engl | Med



Variante imunopatologice in Scleroza
Multipla Acuta

Leziune axonala ireversibila in cadrul demielinizarii inflamatorii
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Trimolecular interaction (MHC protein, antigen protein, T-cell receptor)

Major histocompatibility complex Antigen peptides
(MHC) protein Antigen

MHC/antigen protein complex
Macrophage ——

MHC protein-bound peptide —
(antigen presentation)

Astrocyte

d vessel

Antigen-presenting cell
(microglia, astrocyte)
‘ ron

Autoreactive —— Complement-activated
T cell complexes

——— Complement
——— Demyelination
— Oligodendrocyte

Myelinated
axon
Activated T cell (ad-
hering to cell wall)

&
Crossing the blood- / ' e Antigen-presenting
brain barrier (BBB) cell in CNS (macrophage) Cerebral cortex

Endothelium (BBB)—' [/ Lesion of myelin
sheath/axon

-—

/ .
T-cell (Ty1/T2) —— e P
proliferation and activation \,
- E

Cerebral lesion (plaque) ——

Pathogenesis of MS (schematic) White matter

Patogenia SM (schematic)



Diplopie (N. abducens, N. trochlearis,
N. oculomoftorius) .

e Pierdere a acuitatii vizuale (Neuritis
N. optici) partiala, totala, unilaterala.
e Pareze centrale

e Tulburari de sensibilitate de tip
segmentar si/sau conductiv.

e Tulburari sfincteriene de tip central
(frecvent) sau periferic (mai rar)

e Tulburari cerebeloase (tremuratura
intentionata, nistagmus, vorbire sacadata,
ataxie, abazie, adiadocochinezie).



 Tulburari psihice si de intelect (euforie,
lipsa atitudinii critice fata de suferinta,
dementa).

Forme clinice:
e Cerebrala -« Spinala e+ Cerebro-spinala

Nistagmus Pailiditatea
Tremuratura papilei n. optic
intentionata Lipsa reflexelor
Vorbiresacadata abdominale

Pareze

spastice
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Central paresis

(right hyperreflexia) Clinical findings

Lesions

VEP measurement

Oligoclonal bands

— T~
Lumbar puncture IEFin MS IEF in normals

Special tests in MS (IEF = isoelectric focusing)

F

SYMPTOMS

Impaired
coordination

Ventricle

N
N\
O s
N\

MRI (T,-weighted image
of cerebral hemispheres)

MRI (T,-weighted
image of cerebellum) Paroxysmal symptoms

(trigeminal neuralgia)

Autonomic dysfunction
(urinary/fecal incontinence, sexual
dysfunction)

Behavioral changes




~ Multiple Sclerosis

SIMPTOME

Sensory disturbances

Test for visual field defects (cof tation test)

Motor disturbances
(central paresis, spasticity,
abnormal fatigability)

Central scotoma (optic neuritis) Atrophy

Nystagmus of abducting eye

— Adductor
paralysis

Dissociated nystagmus
(internuclear ophthalmoplegia, Temporal papillary atrophy
patient looking to right) (after optic neuritis)




*Kurtzke’s Expanded Disability Status Scale (EDSS)
— evaluarea clinica primara

*Multiple Sclerosis Functional Composite (MSFC) —
include evaluare functiilor extremitatilor si a functiel
cognitive
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Sindromul clinic 1zolat (SIC)

este un termen care descrie un prim si unic
episod neurologic de inflamatie sau
demielinizare (pierderea mielinei care acopera
celulele nervoase) din sistemul nervos central
(SNC) care dureaza cel putin 24 de ore



1. In pusee.

2. In pusee cu progresie ulterioara.

3. Progresiva.

Puseu (episod, atac, exacerbare) - aparitia
simptomului/simptoamelor neurologice cu
sau fara confirmare obiectiva cu durata de
peste 24 de ore.

Remisiune - involutia evidenta a
simptomului/simptoamelor neurologice pe
parcursul nu mai putin de 24 de ore,
esentiala fiind cea care dureaza nu mai
putin de 1 luna.



- Multiple Sclerosis

Increasing disability

T

Increasing disability

E I




Multiple Sclerosis

La ~ 80% pacienti cu SM maladia debuteaza in asa mod de evolutie.

Aceasta maladie poate sa nu se manifeste clinic multi ani, in timp ce
examenul RM poate detecta semne de demielinizare ,,silentioasa”.

Cu timpul, acutizarile devin din ce in ce mai severe (expresie si
durata).

Persoanele cu SM pot intra apoi intr-o faza progresiva, caracterizata
printr-un parcurs sub forma de ,,trepte”.



Multiple Sclerosis

Se caracterizeaza prin evolutie progresiva fara remisiuni complete.

~20% din pacienti cu varianta de evolutie ,,acutizari-remisiuni”’ vor
evolua in varianta secundar progresiva in decurs de 10 ani de la
primele manifestari ale bolii, altii 80% - in decurs de 20 ani.



Multiple Sclerosis

Se manifestala ~10-15% din toti pacientii cu SM.

Nu se observa acutizari brutale, dar odata aparute semnele clinice
evolueaza spre inrautatire fara ameliorare.

Este o acumulare a deficitului neurologic si a disabilitatii care
progreseaza in continuu.



1. Examenul imagistic prin Rezonanta Magnetica.
2. Electroforeza LCR in benzi oligoclonale.
3. Potentiale evocate.

4. Oftalmoscopia: decolorarea papilei nervului optic.



Aspectele imagistice cerebrale sugestive pentru
diagnosticul de SM la RMN clasic ar fi:

FLAIR (Fluid Attenuated Inversion Recovery
sequence). Leziuni periventriculare cu o delimitare
clara de lichidul ventricular si subarahnoidal



Cresterea fiabilitatn aparaturn RMN s1 a
intensitatin campulul magnetic au permis:

g

Leziune T2 hiperintensa in cadrul
maduvei spinale




Cresterea fiabilitatin aparaturii RMN s1 a intensitatu
campulul magnetic au permis:

£

Atrofie cerebrala in scleroza multipla. - persoana
sanatoasa. - femeie de 36 ani cu forma recurent-remitenta
de SM. - femeie in varsta de 43 ani cu SM, forma secundar
progresiva (19 ani de evolutie)



1 gadolinium-

9 hyperintense T2 -
enhancing lesion

lesion

1 juxtacortical lesion

3 periventricular
lesions

1 infratentorial lesion




Examenul LCR in 3/4 cazuri denota
modificari patologice care constau in
cresterea numarului de limfocite de Ia 10-
20 pana la 30 si a proteinei totale la 0,6 -
0,8 g/l, in special din contul IigM.
Electroforeza in LCR arata o fractionare
intr-un numar limitat de benzi
(oligoclonale), care corespund anticorpilor
dirijati impotriva mai multor antigene.
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Anormalitatile imunologice in LCR, sange
integru si ser sanguin la pacientii cu SM :

Abrevieri:

* IFN-gamma - interferon gamma

 1gG -immunoglobulin G

 TNF = Tumor necrosis factor
alpha or alpha & beta

« CD4+ - Major Histocompatibility
Complex Class Il restricted T-cells

« CD8+ - Major Histocompatibility
Complex Class Il restricted T-cells

o |IL-2, IL-4, IL-1 - interleukins
« PGE-2 - prostaglandin E



196 waiform hord 136 cligazlone
annes

Other protein
honds

Scleroza Multipla: electroforeza LCR in benzi
oligoclonale
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Scleroza Multipla: electroforeza LCR in benzi
oligoclonale

Oligoclonal Bands in CSF

normal abnormal

Oligoclonal Oligoclonal
Bands Bands { ~

absent present

CSF Plasma CSF Plasma




ePotentiale evocate vizuale, auditive,
somato-senzoriale, motorii detecta

cresterea timpului de latenta si
modificarea parametrilor de durata si

amplitudine
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Examenul prin potentiale evocate vizuale

Visual Evoked Potentials

A

normal

abnormal w

VEP measurement




eExamenul fundului de ochi (decolorare
papilara, preponderent a jumatatii
temporale)
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Diagnostic criteria for suspected MS (two or more attacks)

MS diagnosed

Two or more clinical

attacks
with two or more

objectiva lesions

Brain MR shows dissemination in space

One Cd-enhancing lesion or
« nine T2 hyparintensa lesions It no Gd-anhancing

Two or more clinical ¢
attacks lesion plus

with one objective « che or more Infratentorial leslons pius
lesion * one or more juxtacortical lesions plus
e threa or more periventricular lesions.

P by NB: One cord lesion can substitute for one brain lesion.

Positive CSF

[oligocicnal 190G bands | Further clincal attack involving a different site
in CSF and nol serum or

elevated IgQ incex)

plus P ¢

MS diagnosed

Y

Brain MR shows two
or more lesions
consistent with MS




SM certa clinic (clinic definita)

e anamneza sa relateze cel putin doua
episoade de remisiune si exacerbare;

e obiectiv sa fie prezente cel putin doua
regiuni lezate ale SNC;

e lezarea predominanta a substantei albe;
e varsta bolnavului intre 10 si 50 ani;
 evolutia de cel putin 1 an.

SM clinic probabila

cun episod sugestiv de SM

e evidenta a cel putin doua leziuni distincte
ale SNC




SM clinic posibila

* un singur episod evocator de SM ;

o Jipsa semnelor de leziune a SNC sau
prezenta unei singure asemenea leziuni;
e neuropatie optica izolata.

SM va fi exclusa daca toate semnele si
simptomele vor fi explicate printr-o singura
leziune



Diagnosticul diferential al Sclerozel
Multiple

Afectiuni
vasculare
cercbrale,

mai ales

micro-
angiopatii

Se necesita diagnosticul diferential imagistic cu:

Alte afectiuni
insotite de
demielinizare
(encefalo-
Afectiuni mielita acuta
autoimune diseminata,
(colagenoze leucodistro-
majore, fii,
sarcoidoza, leucoence-
Sindrom Sjdrgen) falopatiie
multifocala
progresiva,
mielinoliza
centrala
pontind)

Panencefalita Unele
subacuta tumori ale
sclerozanta SNC,
limfoame
Parazitoze cerecbrale
Encefalopatii cerebrale
toxice, post
radiere,
hipoxice



1. Ameliorarea starii bolnavului in timpul
puseelor.

2. Prevenirea recaderilor si progresiunii bolii.
3. Simptomatic (de ameliorare a simptomelor).
Medicatie imunosupresiva

e Corticosteroizi. In cazul puseelor:
metilpredniso/on in doza de 500-1000 mg/zi
perfuzie i/v timp de 5 zile, continuand cu
prednison 60 mg/zi timp de 3-5 zile.

e Azothioprine (imuran, imurel) in doza de
2,5-3 mg/kg corp/zi in 2-3 prize timp de 2 -3 ani
e Cyclophosphamida (endoxan) 4-8 g i/lv 10-15
Zile sau in doze mai mici timp indelungat




Medicatie imunosupresiva.
Plasmafereza

Limfocitofereza

e Anticorpi monoclonali
elradierea tesutului limfatic cu raze X
Timectomia

Medicatie de desensibilizare
Proteina bazica mielinica
eCopolimerul | (COP I, Copaxone)
Medicatie imunostimulatorie
einterferonul alfa

e interferonul beta

Tratament simptomatic,
recuperare sociala




Drug

Manufacturer

Dosage and

administration

Indication

Betaseron®

(INF B-1b)

Berlex Laboratories

250ug via
SC injection

every other day

Relapsing forms

Avonex®

(INF B-1a)

Biogen IDEC

30ug via IM

injection weekly

Relapsing forms
First clinical episode
and MRI consistent

with MS

Copaxone®

(glatiramer
acetate for

injection)

Teva Neuroscience

20mg via SC

injection daily

RR MS

Rebif®
(INF B-1a)

Serono/Pfizer

22ug or 44ug
via SC injection

three times weekly

Relapsing forms

Novantrone®

(mitoxantrone)

Serono

I 2mg/im?2 via
intravenous infusion
every three months

(lifetime maximum

of 140mgim2)

SPMS, PRMS
and worsening

RRMS
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‘ " a——

“ﬁﬁu&anm r‘. K only

SINGLE-USE PRE-FILLED SYRINGES

COPAXONE

(glatiramer acetate injection)

;

i
|
¥

!

Contains 30 single-use PRE-FILLED Syringes
and 33 Alcohol Preps (Swabs)

STORAGE CONDITIONS:
KEEP REFRIGERATED (36°-46°F/ 2°-8°C)
AND PROTECTED FROM LIGHT

FOR SUBCUTANEOUS INJECTION ONLY

— |

US Patent Noa 5531589, 6054430, 6342476, 6362161, 6620847, 6939539, 7195098
Manutactured in hwael by TEVA Pharmacewticad Industries Lid., Kfar Saba 48102 hrael
MNanufactured for: TEVA Newrcsciencs, Inc, Kaosas City, MO 64131
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Medicatie imunomodulatorie

Injectabila Orala Infuzionala
Avonex (interferon beta-1a)  Aubagio (teriflunomide) Lemtrada (teriflunomide)

Betaseron (interferon beta- Gilenya (fingolimod) Novantrone (mitoxantrone)
1b)

Copaxone (glatiramer Tecfidera (dimethyl Tysabri (natalizumab)
acetate) fumarate)

Extavia (interferon beta-1b)

Glatopa (glatiramer acetate —
generic equivalent of
Copaxone 20 mg dose)

Plegridy (peginterferon beta
la)

Rebif (interferon beta-1a)
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Tratament sindromal

Informarea corecta a pacientului este primul pas.

Evitarea administrarii medicamentelor care pot produce
fatigabilitate, slabiciuni, confuzii.

O parte din menifestarile clinice sunt primare, se datoreaza
insasi bolii, o alta parte sunt secundare si se datoreaza
izolarii sociale, pierderii masei musculare din cauza
inactivitatii fizice si efectelor adverse ale tratamentului.



Growth in MS Scientific
Publications and Patents

Number per year

4500
4000 -
3500 -
3000 -
2500 -
2000 -
1500 -
1000 -
500 -

1970

B Publications
m Patents

1980

1990 1999 2001 2003
Year

Sources. Medline, Embase, World Patert Index
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