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pediatrice

INTRODUCERE

Scleroza multipld (SM) reprezinta o afectiune cronica, demielinizanta, autoimuna a sistemului
nervos central, fiind consideratd cea mai frecventd cauza neurologicd de handicap progresiv la
adultul tanar, cu un impact fizic, psiho-social si financiar major. Este o afectiune heterogena,
progresivd, cu evolutia clinicd variabild, fiind caracterizatd prin episoade de inflamatie si
demielinizare focald, cu localizari multiple si diseminate in timp (responsabile de aparitia puseelor
evolutive), asociate unei pierderi axonale progresive, neurodegenerdrii si atrofiei cerebrale
(determinand evolutia progresiva si acumularea handicapului in timp).

Debutul clinic al SM este de reguld intre 20 si 40 ani, formele cu debut clinic precoce,
inaintea varstei de 20 ani, sau tardiv, dupa varsta de 50 ani fiind considerate rare. Datele din
literatura subliniaza rolul varstei de debut 1n istoria naturald a SM, ca factor de prognostic important
al evolutiei clinice.

Durerea si fatigabilitatea reprezintd simptome nespecifice, frecvent intalnite In SM, atat la
debut cat si In evolutia bolii. Prezenta lor, singure sau asociate altor semne clinice asa-zis clasice ale
bolii necesiti o evaluare si o terapie corespunzitoare. In prezent, rolul lor si modalititile de evaluare
sunt tot mai mult discutate in literatura. Obiectivul principal al tezei il constituie evaluarea durerii si
a fatigabilitatii la pacientii cu SM si aprecierea impactului acestora asupra evolutiei bolii, In
contextul unei analize a factorilor de prognostic, clinici si evolutivi.

Diagnosticul formelor pediatrice de SM (SM-P) este dificil si ridicd anumite probleme de
diagnostic diferential, in special fata de alte afectiuni neurologice inflamatorii si demielinizante care
ar fi mai frecvent intalnite la aceasta grupa de varstd, in special encefalomielita acutd diseminata.
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Cu toate ca progresia handicapului pare sd fie mai lenta decat la adulti, formele pediatrice de SM
conduc la un nivel de dizabilitate semnificativ, la o varstd mai tandra. Datele publicate in literatura
despre istoria naturald si prognosticul acestor forme sunt limitate. In acest context, unul dintre
obiectivele tezei de doctorat este evaluarea clinico-evolutiva a formelor pediatrice de SM, avand
debutul clinic al SM 1naintea varstei de 18 ani.

Tema aleasd abordeaza un subiect important, mult discutat si dinamic al neurologiei, cel al
SM, in care cunostintele au evoluat mult In ultimii ani. Prin rezultatele obtinute, speram ca
cercetarea de fatd sd adauge noi elemente importante, cunostintelor deja existente despre
implicatiile clinico-evolutive ale durerii si fatigabilititii dar si ale varstei de debut ca factor de

prognostic, cu stabilirea unor particularitati evolutive ale formelor de SM cu debut pediatric.

CONTRIBUTII PERSONALE

Studiul 1. Evaluarea fatigabilititii in SM: corelatii clinico-evolutive

Ipoteza de lucru

Fatigabilitatea reprezintd un simptom frecvent intdlnit la pacientii cu SM, unele studii
raportdnd valori de panid la 80%. In ciuda frecventei mari si a impactului clinic important,
etiopatogenia acesteia nu este pe deplin inteleasd. Mai multe mecanisme de producere au fost
propuse, Insd nici unul nu explicad in totalitate aparitia fatigabiliatii, sugerdnd complexitatea
acesteia.

Cu toate ca fatigabilitatea reprezintd un simptom frecvent si supdrator al SM, evaluarea
acesteia este subiectiva si dificila. Existd mai multe scale de evaluare a fatigabilitatii care cuantifica
impactul fatigabilitdtii asupra activitdtilor zilnice fizice, cognitive si psihosociale, cele mai multe
fiind chestionare de autoevaluare. Cele mai multe studii asupra fatigabilitatii in SM au Incercat sa
stabileasca relatia acesteia cu factorii clinici si evolutivi ai SM. Din aceasta perspectiva, rezultatele
cercetarilor au fost contradictorii in ceea ce priveste existenta unei relatii intre fatigabilitate si
nivelul dizabilitatii fizice. Desi multe studii au stabilit o corelatie pozitiva intre scorul fatigabilitatii
si nivelul de handicap exprimat prin scorul EDSS, altele au gasit doar o asociere slaba sau
dimpotriva, nu au gasit nici o asociere Intre acesti factori.

Obiectivul principal al studiului a fost evaluarea fatigabilitatii la pacientii cu SM, cu ajutorul
unei scale specifice si aprecierea rolului acesteia in stabilirea prognosticului bolii, cu evidentierea
unor eventuale particularitdti evolutive ale acestor pacienti.

Material si metoda

Populatia de studiu a fost constituita din 101 pacienti diagnosticati cu SM aflati in evidenta
sectiei Neurologie I a Spitalului Clinic Judetean de Urgenta Cluj, care au avut cel putin o evaluare
neurologica in ultimii doi ani calendaristici.

Au fost analizate in mod sistematic foilele de observatie. Pentru fiecare pacient s-a completat
o fisa de evaluare organizata sub forma de chestionar, continut mai multi parametri demografici si
clinici: sex, data nasterii, data si varsta la debutul respectiv diagnosticul SM, tipul debutului clinic,
tabloul clinic de debut, forma clinica initiala de SM (primar-progresivd sau recurent-remisiva),

durata bolii, istoricul puseelor, nivelul de handicap. Progresia bolii a fost evaluata prin perioada de
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la debut pana la transformarea in forma secundar-progresiva, atingerea unui handicap mediu (EDSS
3.0) sau sever (EDSS 6.0) sau prin calcularea indexului de progresie (IP) a bolii (IP = scor
EDSS/durata SM (ani).

Au fost de asemenea obtinute date despre tratamentul modificator al bolii, evaluarea
imagistica prin examinare IRM (cerebrala +/- medulard cervico-dorsald), efectuata intr-un interval
de maxim 3 luni, raportat la ultima evaluare neurologica, utilizand un aparat IRM de 1.5 Tesla si un
protocol standard de achizitie a imaginilor, pentru SM). Evaluarea psihologica a fost efectuata de
catre acelasi examinator, utilizind o baterie de teste uniforma, in intervalul de trei luni fata de
ultima evaluare neurologicd). De asemenea, examinarea electroneuorgrafica cu studiul vitezelor de
conducere nervoasd senzitivd si motorie a fost efectuatd in intervalul maxim de 3 luni fata de
includere, de catre acelasi examinator si utilizand acelasi aparat, al sectiei Neurologie I.

Fatigabilitatea a fost evaluatd utilizdnd scala “Modified Fatigue Impact Scale - MFIS”,
alcatuitd din 21 itemi, scorul total variind intre O si 84, un scor mai mare indicind o oboseald mai
mare. Conform standardelor din literaturd, o valoare limita a scorului de 38 a fost aleasd pentru a
deosebi pacientii cu fatigabilitate de cei care nu prezinta fatigabilitate. Pacientii au fost clasificati In
doud grupuri, in functie de prezenta sau nu a fatigabiliatii. Caracteristicile clinice, imagistice si
evolutive au fost comparate intre cele doud grupuri.

Rezultate

Lotul de studiu a constat n 101 pacienti cu SM, indiferent de forma clinica a bolii, dintre care
89.11% au fost femei si doar 10.89% barbati. Varsta medie a pacientilor a fost 41.75 +/- 12.24 ani.
Majoritatea pacientilor (98.02%) au prezentat o formd clinica la debut recurent-remisiva, doar
1.98% ditre pacienti prezentand forma primar-progresiva.

Fatigabilitatea a reprezentat un simptom frecvent intalnit, fiind raportatd de 43.57% dintre
pacientii inclusi 1n studiu. S-a observat o asociere semnificativa Intre varsta pacientilor la includerea
in studiu si fatigabilitate, varsta fiind semnificativ mai mare, cu 8.08 ani n grupul pacientilor cu
fatigabilitate (45.79 (DS 11.52) ani vs 37.71 ani (DS 12.97), p = 0.002).

Durata bolii a fost semnificativ mai lungd la pacientii cu fatigabilitate (mediana 13.17 ani
(IQR 9.58 — 19.25) vs 6.21 ani (IQR 2.67 — 13.83), p < 0.001) iar numadrul total de pusee
semnificativ mai mare (mediana 7 (IQR 6 - 10) vs 3 (IQR 2 - 5), p <0.001).

Durata de la debut la transformarea in forma secundar-progresiva nu a variat semnificativ la
pacientii cu fatigabilitate fatd de cei fara fatigabilitate (p = 0.709). In schimb, semnificativ mai
multi pacienti cu fatigabilitate (46.51% vs 8.62%, p<0.001) au trecut in forma secundar-progresiva.
S-a evaluat corelatia intre durata de la debut la forma SMSP si scorul de fatigabilitate MFIS si s-a
obtinut un coeficient de corelatie Spearman = -0.44 (95% CI -0.77 - -0.12), avand asociat ca rezultat
al testului p = 0.05, corelatia gasitd fiind acceptabila, invers proportionald. Cand durata debut -
forma SMSP este mai mare, valorile scorului MFIS de fatigabilitate descresc, o duratd mai mica
corelandu-se cu o severitate mai mare a fatigabilitatii.

Un rezultat important al studiului 1-a reprezentat asocierea dintre fatigabilitate si gradul de
handicap. Grupul pacientilor cu fatigabilitate a avut un scor EDSS semnificativ mai mare (mediana
4.00 (IQR 3.0 — 6.0) vs 2.0 (IQR 1.5 — 2.5), p < 0.001). S-a realizat un model de regresie lineara
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simpla a scorului de fatigabilitate MFIS in functie de scorul EDSS actual. Testdnd semnificatia
statisticd a modelului s-a obtinut p = 0.004 (statistica F = 9.07 cu 1, 41 g.d.l.). Modelul a avut o
eroare standard a rezidualelor = 12.42, un coeficient de determinare = 0.18. Pentru fiecare crestere
cu o unitate a scorului EDSS actual, scorul MFIS a crescut cu 3.33. Prezenta fatigabilitatii nu a
influentat atingerea mai rapida a unui nivel de handicap mediu sau sever, evaluatd prin durata de la
debut la scorul EDSS 3.0 si respectiv 6.0.

De asemenea, s-a testat asocierea dintre scorul EDSS actual si scorul MFIS pentru
fatigabilitate cognitiva, dar nu s-a gasit nici o corelatie semnificativa statistic, obtinandu-se un
coeficient de corelatie Spearman = 0.18 (95% IC -0.18 - 0.45), p = 0.247. In schimb, evaluarea
asocierii dintre scorul EDSS actual si scorul MFIS pentru fatigabilitate fizica a evidentiat o corelatie
semnificativa, obtindndu-se un coeficient de corelatie Spearman = 0.54 (95% IC 0.32 - 0.72), avand
asociat p =<0.001.

Pacientii cu fatigabilitate au prezentat mai multe leziuni la nivelul corpului calos, evidentiate
IRM (83.72% vs 62.07%, p = 0.017). Riscul relativ a fost de 1.35 (95% CI 1.06 - 1.72). S-a
observat de asemenea o diferentd semnificativd In ceea ce priveste prezenta fatigabilitatii la
pacientii cu atrofie de corp calos: 62.79% dintre pacientii cu atrofie de corp calos au prezentat
fatigabilitate, comparativ cu 27.59% dintre cei fara atrofie de corp calos, p < 0.001. In plus,
fatigabilitatea a fost prezenta la 66.67% dintre cei cu atrofie corticala comparativ cu 35.53% dintre
cei fara atrofie corticala, p = 0.007.

Concluzii

Fatigabilitatea a reprezentat un simptom frecvent si heterogen, care s-a asociat cu anumiti
factori clinici si evolutivi ai SM. Aceasta a fost asociata cu o varsta mai mare, cu o durata mai lunga
a bolii cat si cu un numar total de pusee mai mare. Forma secundar-progresiva a fost mai frecventa
la pacientii cu fatigabilitate, iar durata de la debutul bolii la progresia in forma SMSP a fost mai
scurta la cei cu fatigabilitate mai severa.

Fatigabilitatea pare sa reprezinte un factor evolutiv important, asociat gradului de handicap al
bolii. Pacientii cu fatigabilitate au avut un grad de handicap mai sever la includerea in studiu, durata
pana la obtinerea unui handicap moderat sau sever nefiind Insd influentatd de prezenta sau
severitatea fatigabilitatii. Afectarea corpului calos si atrofia corticald au fost asociate cu prezenta si
severitatea fatigabilitatii, sugerand rolul pierderii axonale si a degenerarii neuronale n patogenia
acesteia.

Analiza subcategoriilor de fatigabilitate, atribuie fatigabilitatii fizice un rol mai important,
aceasta fiind corelatd pozitiv cu indexul de progresie al bolii, gradul de handicap cat si cu progresia
la forma secundar-progresiva, in timp ce fatigabilitatea cognitivd nu pare a influenta progresia sau

severitatea bolii.

Studiul 2. Evaluarea durerii in SM: corelatii clinico-evolutive
Ipoteza de lucru
Durerea este consideratd un simptom frecvent intalnit in SM, asociat cu o dizabilitate

importanta si care influenteaza puternic calitatea vietii pacientilor cu SM.



Aspectele si cauzele durerii sunt heterogene in SM. Durerea poate fi cauzatd direct de
leziunile SM (exemplu: nevrita optica, cefaleea datorata unei placi de demielinizare cervicald sau la
nivelul trunchiului cerebral, nevralgia trigeminald, semnul lui Lhermitte, etc), poate fi o consecinta
indirecta a bolii (exemplu: durerile musculare sau articulare cauzate de posturi vicioase, spasticitate,
etc.) sau poate fi o consecintd a tratamentului medicamentos (cum ar fi tratamentul cu interferon
beta).

Factorii de risc care s-ar asocia cu aparitia si severitatea durerii au fost evaluati Tn mai multe
studii anterioare, dar cu rezultate inomogene. Varsta, progresia bolii si durata acesteia, dar si gradul
de handicap par a se asocia cu durerea, la pacientii cu SM.

Obiectivul principal

Evaluarea durerii la un lot de pacienti cu SM, cu analizarea factorilor clinici si evolutivi care
ar putea fi asociati cu aparitia si severitatea durerii si evidentierea unor eventuale particularitati
evolutive la acesti pacienti.

Material si metoda

Populatia de studiu a fost constituitd din acelasi lot de pacienti care a fost utilizat pentru
studiul precedent si care a fost caracterizat anterior. Metodele de diagnostic si evaluare a pacientilor
au fost de asemenea prezentate anterior. Pacientii au fost Impartiti in doua grupuri, in functie de
prezenta sau nu a durerii. Caracteristicile clinice, imagistice si evolutive au fost comparate intre cele
doud grupuri.

Durerea a fost evaluata cu ajutorul scalei ,,Brief Pain Inventory” (BPI), varianta in limba
romani care include scala vizuald analoaga (VAS) pentru a cuantifica severitatea durerii. In functie
de scorul VAS, durerea a fost clasificata ca usoara (VAS < 4), medie (VAS 4 — 6) sau severd (VAS
> 7). Pentru cuantificarea intensitatii durerii s-a utilizat Intrebarea numarul 5 al chestionarului BPI
referitoare la durerea medie. Durerea a fost caracterizatd din punct de vedere al caracterului,
localizarii, duratei si a tipului caracteristic SM. S-a considerat ca durerea este acutd daca durata este
mai scurtd de 4 sdaptamani, subacutd dacd durata este cuprinsd intre 4 si 12 saptdmani si cronicd,
daca are o duratd mai mare de 12 sdptamani. Durerea a fost analizatd si in raport cu afectiunile
asociate SM, care ar fi putut genera durere, cat si prin prisma medicatiei antialgice utilizate.

Rezultate

La includerea in studiu, 66.34% dintre pacienti au prezentat durere.

Varsta medie a pacientilor la inclucerea in studiu, a fost semnificativ mai mare cu 8.43 ani
(95% IC 3.26 - 13.6) in grupul pacientilor cu durere (43.99 ani (DS 13.37) vs - 35.56 ani (DS 10.1),
p = 0.002). De asemenea si varsta medie de debutul SM a fost semnificativ mai mare cu 4.68 ani
(95%, IC 1.09 - 8.27) la pacientii cu durere (31.24 ani (DS 10.08) vs 26.56 ani (DS 7.68), p =
0.011). In schimb nu s-a observat o corelatie semnificativa intre varsta la debut sau cea actuala si
severitatea durerii, cuantificata prin scorul VAS (coeficient de corelatie Spearman = 0.05 (95%, IC -
0.18 - 0.29), avand asociat ca rezultat al testului de semnificatie p = 0.707).

Majoritatea pacientilor au raportat o durere cronicd (80.6%), in timp ce doar 13.43% au
prezentat durere acutd, la includerea in studiu. 64.17% dintre pacienti au prezentat o intensitate

moderatd a durerii, nici un pacient neavand o valoare > 7 a scorului VAS. Durerea de tipul
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disesteziei la nivelul extremitatilor a fost cea mai frecventa, fiind descrisd de 53.73% dintre
pacienti, urmata de dureri vertebrale cervico — lombare (47.76%) si spasme musculare dureroase
(44.78%), cei mai multi dintre pacienti descriind mai mult de un tip de durere.

Nu s-a observat o corelatie sau asociere semnificativa statistic Intre prezenta durerii si tipul de
tratament sau durata acestuia (mai mare de 5 ani). 62.69% dintre pacientii cu durere urmau un
tratament modificator al evolutiei bolii la includerea in studiu, dintre care 41.79% cu interferon si
8.95% cu glatiramer acetat, in timp ce 26.86% dintre pacienti nu au avut niciodatd un tratament.

O mentiune aparte trebuie facutd modificarilor electroneurografice (ENG). Contrar unei
frecvente crescute ale simptomatologiei dureroase, subiective, mentionate mai sus (66.34%),
majoritatea pacientilor nu au prezentat modificari la examinarea ENG (62.5%). Cele mai frecvente
modificari ENG au fost: radiculopatia (19.64%), indiferent de sediul acesteia si polineuropatia
axonala (14.29%).

Majoritatea pacientilor cu durere (61.19%), au avut o durata a bolii mai mare de 10 ani.
Durerea s-a asociat pozitiv cu o duratd a bolii mai mare de 10 ani (p = 0.017). Cu cat durata bolii a
fost mai indelungata, cu atat scorul VAS a fost mai mare.

Un rezultat interesant al studiului 1l reprezintd asocierea dintre durere si progresia la forma
SMSP de boald. Toti pacientii cu forma SMSP au apartinut grupului cu durere. Dintre pacientii cu
forma SMRR si durere, 38.46% au prezentat transformare in forma SMSP in timp ce nici un pacient
din grupul celor fird durere nu a progresat in forma SMSP (p < 0.001). In plus, scorul VAS la
pacientii cu SMSP a fost semnificativ mai mare fata de cel al pacientilor cu forma SMRR (mediana
4.0 (IQR 4.0 — 5.0) vs mediana de 3.0 (IQR 2.0 — 4.0), p = 0.001).

Gradul de handicap reprezentat prin scorul EDSS actual a fost semnificativ mai mare cu 1.5
(95% IC 0.5 - 2) la pacientii cu durere (mediana 3.5 (IQR 2.0 — 5.5) vs 2.0 IQR 1.5 - 2.5, p <
0.001). De asemenea, 64.17% dintre pacientii cu durere au atins un handicap mediu, marcat prin
scor EDSS 3.0, comparativ cu 17.65% dintre pacientii fara durere (p < 0.001). Trebuie mentionat ca
nici un pacient din grupul pacientilor fara durere nu a ajuns la un scor EDSS 4.5 sau 6.0.

S-a testat asocierea intre durere si fatigabilitate si s-a obtinut p < 0.001, asocierea fiind
pozitivd si semnificativd. Riscul relativ de a prezenta fatigabilitate a fost de 3.13 (95% IC 1.47 -
6.67) ori mai mare la pacientii cu durere. Intensitatea durerii a fost mai mare la pacientii cu
fatigabilitate. Scorul VAS pentru durere medie a fost semnificativ mai mare la pacientii cu
fatigabilitate (mediana 4 (IQR 4 —5) vs 2 (IQR 2 —3.75), p < 0.001).

Concluzii

Durerea a reprezentat un simptom frecvent la pacientii cu SM din lotul de studiu, majoritatea
pacientilor au raportat o durere cronicd de intensitate medie. Aceasta nu a fost influentata de tipul
tratamentului imunomodulator sau de durata acestuia, in schimb prezenta si severitatea durerii s-au
corelat cu varsta, durata bolii si cu prezenta leziunilor de corp calos.

Durerea a reprezentat un factor clinic important, cu impact asupra evolutiei bolii, gradul de
handicap fiind mai mare la pacientii cu durere, iar transformarea in forma secundar-progresiva mai
frecventd. S-a observat de asemenea o asociere intre forma SMSP si severitatea durerii, scorul VAS

fiind semnificativ mai mare la pacientii cu formd SMSP. O dubla asociere a fost observata intre
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durere si fatigabilitate, severitatea durerii fiind mai mare la pacientii cu fatigabilitate, in timp ce
fatigabilitatea a fost mai frecventd la pacientii cu durere iar severitatea fatigabilitatii fizice si

cognitive mai mare.

Studiul 3. Virsta ca factor de prognostic: particularitati ale formelor pediatrice de SM

Ipoteza de lucru

Datele din literaturd sugereaza faptul ca varsta la debut reprezinta o carateristicd importanta a
progresiei si prognosticului bolii la pacientii cu SM.

Formele pediatrice de SM (SM-P), cu debut Tnaintea varstei de 18 ani, sunt considerate rare,
reprezentand 2 — 10% din totalul cazurilor de SM, debutul Tnaintea varstei de 10 ani fiind intalnit n
mai putin de 1% dintre cazuri. In ciuda a numeroase cercetari in domeniu, datele legate de tabloul
clinic, istoria naturald si factorii de prognostic ai acestor forme nu sunt uniforme, rezultatele
studiilor fiind heterogene. Acestea se bazeazd in general pe grupuri mici de pacienti, uneori
raportari individuale de caz, studii care sa includa loturi mai mari de 100 pacienti fiind rare.

In contextul celor prezentate mai sus, am considerat important a aduce date suplimentare
legate de implicatiile clinico-evolutive ale varstei la pacientii cu forme SM-P.

Obiectivul principal al studiului este de a evalua trasaturile clinice si evolutive ale formelor
pediatrice de SM, avand debutul bolii Tnaintea varstei de 18 ani, in functie de varsta la stabilirea
diagnosticului si de a identifica factorii care influenteaza progresia bolii.

Material si metoda

Studiul a fost efectuat in colaborare cu Serviciul de Neurologie al Spitalului Regional
Universitar din Caen, Franta. Pacienti avand debutul SM 1naintea varstei de 18 ani, au fost
identificati din baza de date regioanald de SM din regiunea Basse-Normandie, Franta (aproximativ
1,45 milioane locuitori) si introdusi 1n studiu. Pacientii au fost impartiti in doud grupuri in functie
de varsta avuta la stabilirea diagnosticului: grupul A incluzand toti pacientii cu varsta mai micad de
18 ani la stabilirea diagnosticului si grupul B incluzand pacientii cu varsta mai mare de 18 ani in
momentul diagnosticului de SM.

Datele referitoare la caracteristicile clinice si evolutive ale bolii au fost evaluate si comparate
intre cele doud grupuri si de asemenea raportate la datele clinico-evolutive existente ale pacientilor
adulti cu SM, inclusi in aceeasi baza de date.

Rezultate

Au fost inclusi in studiu 41 pacienti cu P-MS dintre care 20 pacienti in grupul A si 21 pacienti
in grupul B. Intervalul de vérstd cu cea mai mare frecventa de debut a SM a fost 14-15 ani pentru
grupul A (40.0% dintre pacienti) si respectiv 16-17 ani pentru grupul B (52.4% dintre pacienti).
Varsta medie la debutul SM 1n intregul lot de studiu a fost de 14.46 ani (comparativ cu 33.9 ani in
grupul adult). Comparand grupurile A si B, aceasta nu a variat semnificativ intre cele doua grupuri -
13.65 ani (DS 3.67) in grupul A vs 15.24 ani (DS 1.48) in grupul B, p=0.117.

Pacientii din grupul A (n=20) au avut o progresie mult mai rapida spre un handicap mediu
(scor EDSS 3.0) comparativ cu pacientii din grupul B (n=21) (perioada debut — EDSS 3.0 = 6.4 vs
14.36 ani; p=0.02) si au atins acelasi nivel de handicap la o varstd mult mai tanara (21.17 vs 29.79
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ani; p=0.002). Durata primei remisiuni a fost semnificativ mai scurtd in grupul A (1.44 vs 5.14 ani;
p<0.001) iar evolutia spre forma secundar-progresiva (SMSP) a fost mult mai rapida la pacientii din
grupul A fatd de cei din grupul B (14.97 vs 27.57 ani; p=0.01). De asemenea, pacientii din grupul A
au avut un risc mai mare de a atinge un scor EDSS 3.0 (p=0.01) sau EDSS 6.0 (p=0.007), cat si o
mai mare probabilitate de trecere in forma SMSP (p<0.001). Indexul de progresie (PI) al bolii al
intregului grup pediatric a fost semnificativ mai mic comparativ cu cel observant in grupul de
pacienti adulti cu SM (0.29 vs 0.45; p=0.003), dar nu a variat semnificativ intre cele doua grupuri A
si B (0.37 in grup A vs 0.21 in grup B).

Concluzii

Formele pediatrice de SM au prezentat anumite particularititi clinice si evolutive, in special
acele forme ale bolii la care diagnosticul a fost stabilit Tnaintea varstei de 18 ani. Aceste forme de
SM par a avea o progresie mult mai rapida spre transformarea in forma secundar-progresiva cat si
spre un nivel de handicap mediu si sever. Acest nivel de handicap este atins la o varstd mult mai
tandra comparativ cu celelate forme de SM-P. Cu toate acestea, comparativ cu formele de de SM cu
debut la varsta adulta, indexul de progresie a bolii a fost mai mic la acesti pacienti cu forme
pediatrice de SM.

CONCLUZII FINALE

Prin rezultatele obtinute, lucrarea de fata aduce elemente importante, extensive despre
prezenta fatigabilitatii si a durerii la pacientii cu SM si rolul acestora in stabilirea prognosticului
evolutiv al bolii, in contextul In care aceste obiective se regdsesc prea putin in publicatiile din
Romania si internationale. Rezultatele cercetarii constituie premise pentru Tmbundtdtirea calitatii
vietii pacientilor cu SM, prezenta durerii si a fatigabilidtii necesitdnd o evaluare, un diagnostic si un
tratament cat mai precoce, tindnd cont de particularitatile evolutive ale bolii.

Totodata, lucrarea a urmadrit implicatiile clinico-evolutive ale varstei de debut cu evidentierea
particularitatilor formelor pediatrice de SM, in contextul frecventei reduse a acestei forme de SM,
datele din literatura despre istoria naturald a acestor forme fiind limitate si bazate pe populatii mici
de pacienti. Rezultatele cercetarii asupra formelor SM-P pot constitui premisele unor analize
ulterioare asupra identificarii strategiilor terapeutice optime la aceasta grupa de varstd. Formele P-
MS prezintd unele particularitati clinice in special acele cazuri la care diagnosticul a fost stabilit
inaintea varstei de 18 ani. Acestea par a avea o evolutie clinici mai severd si o progresie a
dizabilitatii mai rapida. Rezultatele sustin necesitatea unui diagnostic prompt al formelor SM-P si
initierea unei terapii cat mai precoce, tinand cont de profilul evolutiv si de posibilul impact asupra

formarii academice a pacientilor cu SM-P.

11



PhD Thesis - Abstract

Pain and fatigue in multiple sclerosis and
their impact on the evolutive prognosis of
the disease

PhD Candidate Romana Homorodean

PhD Advisor Prof. Dr. Lacramioara Perju-Dumbrava

12



SUMMARY

INTRODUCTION

CURRENT STATE OF KNOWLEDGE

1. General data about multiple sclerosis
1.1. Epidemiology
1.1.1. Prevalence and incidence of MS
1.1.2. Analytical epidemiology
1.2. Multiple sclerosis ethiopathogeny
1.2.1. Involvement of the immune system
1.2.2. Grey matter impairement
1.2.3. Anatomic and functional correlations
1.3. Multiple sclerosis diagnosis
1.3.1. Clinical manifestations of multiple sclerosis
1.3.2. Diagnosis criteria and contribution of neuroimaging in MS
1.4. Clinical course of multiple sclerosis
1.4.1. Relapses
1.4.2. Evolutive clinical forms
1.4.3. Progression of disability
1.4.4. Prognostic factors
2. Fatigue in multiple sclerosis
2.1. Fatigue definition
2.2. Fatigue epidemiology in MS
2.3. Fatigue ethipathogeny in MS
2.3.1. Proinflamatory citokins involvement
2.3.2. Role of cerebral lesions
2.3.3. Cerebral atrophy
2.3.4. Hypothalamic-pituitary dysfunction
2.3.5. Activation of neuronal circuits
2.3.6. Axonal degeneration
2.4. The association between fatigue and MS course
2.5. The association between fatigue and depression in MS
2.6. Fatigue classification
2.7. Fatigue assesment in MS
2.8. Fatigue treatment
3. Pain in multiple sclerosis
3.1. Definition

13

15
17
17
17
17
18
18
19
20
20
20
22
23
23
23
24
24
29
29
29
29
30
30
30
31
31
31
32
32
32
33
34
35
35

13



3.2. Epidemiology 35

3.3. Pain classification in MS 36
3.4. Pain physiopathology in MS 37
3.5. Pain assesment in MS 38
3.6. Pain treatment 38
PERSONAL CONTRIBUTIONS 39
1. PROGNOSTIC FACTORS IN MS: FATIGUE AND PAIN ASSESMENT IN MS AND
THEIR IMPLICATIONS IN CLINICAL COURSE 41
1.1. Working hypothesis / objectives 41
1.2. General methodology 42
1.2.1. Study type 42
1.2.2. Patients 42
1.2.3. Diagnosis 42
1.2.4. Patients assesment 43
1.2.5. Statistical analysis 45
1.3. Study 1 - Assessment of fatigue in MS: clinical correlations 47
1.3.1. Working hypothesis 47
1.3.2. Objectives 47
1.3.3. Material and method 48
1.3.4. Results 48
1.3.5. Discussions 79
1.3.6. Conclusions 86
1.4. Study 2 - Pain assesment in MS: clinical-evolutive correlations 89
1.4.1. Working hypothesis 89
1.4.2. Objectives 89
1.4.3. Material and methods 89
1.4.4. Results 91
1.4.5. Discussions 105
1.4.6. Conclusions 109
2. Study 3 - AGE AS A PROGNOSTIC FACTOR: PARTICULIARITIES OF THE
PAEDIATRIC MS FORMS 111
2.1. Working hypothesis 111
2.2. Objectives 111
2.3. Material and methods 112
2.3.1. Patients 112
2.3.2. Inclusion criteria 112
2.3.3. Diagnosis 112
2.3.4. Patients assesment 113
2.3.5. Statistical analysis 113

14



2.4. Results 114

2.5. Discussions 125

2.6. Conclusions 127
3. GENERAL CONCLUSIONS 129
4. ORIGINALITY AND INNOVATIVE ASPECTS OF THE THESIS 131
REFERENCES 133
ANEXE 1 148
ANEXE 2 150
ANEXE 3 152

Keywords: multiple sclerosis, prognostic factors, fatigue, pain, paediatric forms

INTRODUCTION

Multiple sclerosis (MS) is a chronic, demyelinating, autoimmune desease of the central
nervous system, being considered as the most common cause of progressive neurological disability
in young adults, with a major physical, psychosocial and financial impact. It is a heterogeneous
progressive disease, with a variable clinical course, being characterized by episodes of
inflammation and demyelination, with multiple and timely disseminated sites (responsible for the
occurrence of relapses) associated to a progressive axonal loss neurodegeneration and cerebral
atrophy (responsable of progressive evolution and accumulation of disability in time).

Clinical onset of MS is usually between 20 and 40 years, whereas the early onset forms,
before the age of 20 years, or the late onset forms, after the age of 50, are considered rare. The
literature emphasizes the role of age of onset in the natural history of MS as an important prognostic
factor of clinical outcome.

Pain and fatigue are nonspecific symptoms commonly found in MS, both at the onset and
during progression of the disease. Their presence alone or with other so-called classic clinical signs
of the disease, require evaluation and appropriate therapy. At present, their role and the evaluation
modalities are increasingly discussed in literature. The main objective of this thesis is the
assessment of pain and fatigue in MS patients and their impact on disease progression in the context
of an analysis of the clinical and course prognostic factors.

The diagnosis of paediatric forms of MS is difficult and raises some specific differential
diagnosis, especially when compared to other inflammatory and demyelinating neurological
disorders more common in this group of age, especially the acute disseminated encephalomyelitis.
Although the progression of disability seems to be slower than in adults, paediatric forms of MS
lead to a significant level of disability at a younger age. The literature data about the natural history

and prognosis of these forms are limited. In this context, one of the objectives of the thesis is to
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evaluate the clinical course of the paediatric forms of MS, with the clinical onset before the age of
18.

The chosen subjects refer to an important topic, very discussed and dynamic in neurosciences,
that of the MS, where the knowledge has much evolved in the recent years. By the results, we hope
that the present research adds important new elements, to the existing ones about the clinical and

course implications of pain and fatigue and about the role of the age of onset as a prognostic factor.

PERSONAL CONTRIBUTIONS

Study 1. Assessment of fatigue in MS: clinical correlations.

The working hypothesis

Fatigue is a symptom commonly encountered in patients with MS, several studies reporting
its prevalences up to 80%. Despite the high frequency and a clinical important impact, its
ethiopathogenesis is not fully understood. A lot of mechanisms have been proposed, but none fully
explains the fatigue, suggesting its complexity. Although fatigue is a common and troublesome
symptom of MS, its assessment is subjective and difficult. There are several rating scales that
quantify the impact of fatigue on daily physical, cognitive and psychosocial activities, most of them
being self-assessment questionnaires. Most studies on fatigue in MS have tried to establish its
relationship with MS clinical and course factors. From this perspective, the research results have
been contradictory in terms of a relationship between fatigue and the physical disability. Although
several studies have established a positive correlation between fatigue score and level of disability
expressed by EDSS score, others have found only a weak association or conversely, they found no
association between these factors.

The main objective of the study was to assess fatigue in MS patients using a specific scale
and to appreciate its role in clinical course of the disease, identifying possible evolutive peculiarities
of these patients.

Material and methods

The study population consisted of 101 patients diagnosed with MS from the records of the
Neurology I department of Emergency County Hospital Cluj, having at least one neurological
assessment over the past two years.

Patient files were systematically analyzed. For each patient we filled in an evaluation sheet
organized as a questionnaire, containing several demographic and clinical parameters: sex, date of
birth, date and age at MS onset and diagnosis, clinical onset type, clinical picture at onset, original
clinical form of MS (primary-progressive or recuernt-remitting), disease duration, history of
relapses, level of disability. Disease progression was assessed by time from onset to secondary-
progressive form transformation, time to reach a medium (EDSS 3.0) or severe (EDSS 6.0)
disability or by calculating the disease progression index (IP) (IP = EDSS / MS duration (years).

We also obtained data on disease-modifying treatment and imaging evaluation by MRI
examination (+/- cerebral spinal cervical dorsal), performed in a period not exceeding 3 months
from the last reported neurological evaluation, using a 1.5 MRI Tesla and a standard image
acquisition protocol for MS. Psychological evaluation was performed by the same examinator,
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using a uniform battery of tests, during the three months interval since the last neurological
assessment. Also electroneurographic examination with sensory and motor nerve conduction
velocity study was performed during the three months period from inclusion, by the same
examinator and using the same device of the Neurology I department.

Fatigue was assessed for each patient, using the "Modified Fatigue Impact Scale - MFIS",
made up of 21 items, the total score ranging from 0 to 84, a higher score indicating greater fatigue.
According to literature standards, a threshold score of 38 was chosen to distinguish the patients with
fatigue from those who do not show fatigue. Patients were stratified into two groups according to
the presence of fatigue and clinical, imaging and course characteristic were compared between the
two groups.

Results

The study group consisted of 101 patients with MS, regardless of the clinical form of the
disease, of which 89.11% were women and only 10.89% men. The average age of patients was
41.75 +/- 12.24 years. Most patients (98.02%) had a relapsing-remitting clinical form at onset, only
1.98% of patients having a primary-progressive form.

Fatigue was a frequent symptom, being reported by 43.57% of the patients included in the
study. We observed a significant association between age of patients at inclusion and fatigue, age is
significantly higher, with 8.08 years in the fatigue group of patients (45.79 (SD 11.52) years vs
37.71 years (SD 12.97), p = 0.002).

Disease duration was significantly higher in patients with fatigue (median 13.17 years (IQR
9.58 - 19.25) vs 6.21 years (IQR 2.67 - 13.83), p <0.001).

The total number of relapses was significantly higher in the group of fatigued patients
(median of 7 (IQR 6-10) vs 3 (IQR 2-5), p <0.001). Instead, the duration of first remission was
significantly longer (median 31 months (IQR 8-52) in patients with fatigue vs 20.64 months (SD
27.60), p = 0.005).

The duration from onset to a secondary-progressive MS form has not varied significantly
between the two groups (p = 0.709). In contrast, significantly more patients with fatigue (46.51%
vs. 8.62%, p <0.001) passed to a secondary-progressive form. The correlation between duration
from onset to SMSP form and MFIS fatigue score was also evaluated and a Spearman correlation
coefficient of -0.44 (95% CI -0.77 - -0.12) was obtained, associated with the test result p = 0.05, an
acceptable inverse correlation.

An important result of the study was the association between fatigue and degree of disability.
The group of patients with fatigue had an EDSS score significantly higher (median 4.00 (IQR 3.0 -
6.0) vs 2.0 (IQR 1.5 - 2.5), p <0.001). We conducted a simple linear regression model to assess the
correlation between the fatigue MFIS score and the current EDSS score. Testing the statistical
significance of the model a p = 0.004 (F =9.07 1 Statistics, 41 g.d.l) was obtained. The model has a
standard error of residuals of 12.42 and a coefficient of determination of 0.18. For each unit
increase in current EDSS, MFIS score increases by 3.33. The presence of fatigue did not affect the
time to reach a medium or severe disability, measured by duration from onset to an EDSS score 3.0
and 6.0 respectively.
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We also tested the association between current EDSS score and MFIS score for cognitive
fatigue, but there was no statistically significant correlation, yielding a Spearman correlation
coefficient of 0.18 (95% CI -0.18 - 0.45), p = 0.247 . Instead, the assessment of the association
between current EDSS score and MFIS score for physical fatigue showed a good correlation to
yielding a Spearman correlation coefficient of 0.54 (95% CI 0.32 - 0.72), associated with p <0.001.

Patients with fatigue had significantly more lesions in the corpus callosum, highlighted by
MRI (83.72% vs 62.07%, p = 0.017). The relative risk was 1.35 (95% CI 1.06 - 1.72). It was a
significant difference in terms of the presence of fatigue in patients with atrophy of the corpus
callosum: 62.79% of patients with atrophy of the corpus callosum experienced fatigue compared to
27.59% of those without atrophy of the corpus callosum, p <0.001. Also, fatigue was present in
66.67% of those with cortical atrophy compared to 35.53% of those without cortical atrophy, p =
0.007.

Conclusions

Fatigue was a common but heterogeneous symptom, which was associated with MS clinical
and prognosis factors. It was associated with older age, longer duration of illness and of thr first
remission as well as with a higher number of relapses. Secondary-progressive form was more
frequent in patients with fatigue and duration from disease onset to the SMSP form progression was
shorter in patients with more severe fatigue.

Fatigue seems to represent an important prognosis factor, associated with the degree of
disability, patients with fatigue having a more severe degree of disability at study inclusion. The
duration until reaching a moderate or severe disability was not influenced by the presence or
severity of fatigue.

The analysis of the fatigue subcategories attributed to the physical fatigue a greater role, being
positively correlated with the disease progression index, degree of disability and progression to a
secondary-progressive form, while cognitive fatigue did not appear to influence the disease
progression or severity .

Corpus callosum and cortical atrophy have been associated with the presence and severity of
fatigue, suggesting the role of axonal loss and neuronal degeneration in its pathogenesis.

Study 2. Pain evaluation in MS: clinical course correlations.

Working hypothesis

Pain is common in MS patients, but not always reported by them. It is associated with a
significant disability that strongly influences the quality of life of patients with MS.

Pain aspects and causes in MS are heterogeneous. Pain may be directly caused by MS lesions
(eg optic neuritis, headache due to a cervical or brainstem demyelinating plaque, trigeminal
neuralgia, Lhermitte’s sign, etc.) or may be an indirect consequence of disease (eg, muscle or joint
pain caused by vicious positions, spasticity, etc.) or may be a consequence of drug treatment (such

as treatment with beta interferon).
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Risk factors that might be associated with the occurrence and severity of pain were evaluated
in several previous studies, but the results are heterogeneous. Age, disease progression and
duration, and degree of disability appear to correlate with pain in patients with MS.

The main objective was the assessment of pain in a group of MS patients, analysing the
clinical and course factors that could be associated with pain and highlighting some possible
peculiarities of the clinical course of these patients.

Material and methods

The study population consisted of the same group of patients that was used for the previous
study, which has been previously characterized. Methods of diagnosis and assessment of patients
were also presented above. Patients were divided into two groups according to the presence of pain.
The clinical and imaging features were compared between the two groups.

Pain was assessed using the "Brief Pain Inventory" (BPI) scale, Romanian language version,
that includes visual analogue scale (VAS) to quantify the severity of pain. Depending on the VAS
score, pain was classified as mild (VAS <4), medium (VAS 4-6), or severe (VAS > 7). The question
number 5 from the BPI questionnaire was used to quantify pain intensity,.

Pain was characterized in terms of its character, location, duration and MS characteristic type.
The pain is considered as acute if the duration is shorter than 4 weeks, subacute if the duration is
between 4 and 12 weeks and chronic if it lasts more than 12 weeks. The pain was analyzed in
relation to MS associated conditions, which could generate pain as well as in elation with the
analgesic medication used.

Results

At the inclusion in the study, 66.34% of patients experienced pain.

The mean age of patients at inclusion was significantly higher by 8.43 years (95% CI 3.26 -
13.6) in the group of patients with pain (43.99 years (SD 13.37) vs - 35.56 years (SD 10.1), p =
0.002) . Also the average age at MS onset was significantly higher by 4.68 years (95% CI 1.09 -
8.27) in patients with pain (31.24 years (SD 10.08) vs 26.56 years (SD 7.68), p = 0.011). In
contrast, there was no significant correlation between age at onset or the current age and pain
severity, measured by VAS score (Spearman correlation coefficient = 0.05 (95% CI -0.18 - 0.29)
associated with the significance test result p = 0.707).

The most patients reported chronic pain (80.6%), while only 13.43% had acute pain at study
inclusion, and 64.17% of patients had moderate pain, no patient having a value > 7 of VAS score.
Extremities dysaesthesias pain type was most common, being described by 53.73% of patients,
followed by cervical - lumbar vertebral pain (47.76%) and painful muscle spasms (44.78%), most
of the patients describing more than one type of pain.

No correlation or statistically significant association was observed between the presence or
pain and the treatment type and duration (greater than 5 years). 62.69% of patients with pain had
modifying disease progression treatment at inclusion, of which 41.79% with interferon and 8.95%
with glatiramer acetate, while 26.86% of patients never had treatment.

A special mention must be made on the electroneurographic (ENG) changes. Contrary to an

aforementioned, more frequent, subjective, painful symptomatology (66.34%), most patients

19



showed no changes on the ENG examination (62.5%). The most common ENG changes were:
radiculopathy (19.64%), regardless of its location and axonal polyneuropathy (14.29%).

Most patients with pain (61.19%) had a disease duration more than 10 years. The pain was
positively associated with a disease duration longer than 10 years (p = 0.017). As the disease
duration was longer, the VAS score was higher.

An interesting result of the study is the association between pain and disease progression to
the secondary-progressive form (SPMS). All patients with SPMS form belonged to the group with
pain. Among patients with RRMS form and pain, 38.46% had transformation to SPMS form while
no patients without pain has progressed to the SMS SPMS form (p <0.001). In addition, in patients
with SPMS, the VAS score was significantly higher than that of patients with RRMS form (median
4.0 (IQR 4.0 - 5.0) vs median 3.0 (IQR 2.0 - 4.0), p =0.001).

The degree of disability represented by EDSS score, was significantly higher by 1.5 (95% CI
0.5 - 2) in patients with pain (median 3.5 (IQR 2.0 - 5.5) vs 2.0 (IQR 1.5 - 2.5, p <0.001). Also,
64.17% of patients with pain achieved a moderat disability, marked by EDSS 3.0, compared to
17.65% of patients without pain (p <0.001). It should be noted that no patient in the group of
patients without pain has reached a score EDSS 4.5 or 6.0.

The association between pain and fatigue was tested, and a positive and significant
association was obtained p <0.001. The relative risk of presenting fatigue was 3.13 (95% CI 1.47 -
6.67) times higher in patients with pain. Pain intensity was higher in patients with fatigue. Average
VAS score for pain was significantly higher in patients with fatigue (4 median (IQR 4-5) vs 2 (IQR
2-3.75),p <0.001).

Conclusions

The pain was a common but undertreated symptom in MS patients from the study group, most
patients have reported a moderate chronic pain. This was not influenced by type or duration of the
immunomodulatory therapy, instead the presence and severity of pain were correlated with age,
disease duration and the presence of corpus callosum lesions.

The pain was an important clinical factor, with an impact on disease progression, the degree
of disability being higher in patients with pain and transformation to a secondary-progressive form
more frequent. An association between SMSP form and severity of pain was also observed, VAS
score being significantly higher in patients with a SMSP form. A dual association was seen between
pain and fatigue, pain severity was higher in patients with fatigue, while fatigue was more common

in patients with pain, and physical and cognitive fatigue severity was higher.

Study 3. Age as a prognostic factor: peculiarities of paediatric-MS form.
Working hypothesis
Recent literature data underline the role of age at onset in the natural history of multiple

sclerosis as a very important clinical prognostic factor.
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Previous studies have shown that paediatric-MS (P-MS), having the clinical onset before age
of 18 years, is considered relatively rare and occurs in 2 to 10% of all MS cases. Less than 1% of all
MS cases have their clinical onset earlier that age of 10.

Despite a large literature, there was no certainty about onset symptoms, natural history or
prognostic factors of P-MS. The most studies are generally based on small cohorts of patients, even
individually case reports, studies including groups of more than 100 patients being scarce.

In the context of above data, we considered an important thing the bringing new data
concerning the implicantions of age in the clinical-course of P-MS forms.

The main objective was to evaluate the clinical course of P-MS according to age at
diagnosis, and to identify factors affecting the progression of the disease.

Material and methods

The study was performed in collaboration with the Neurological Department of the County
Emergency Hospital of Caen, France. The paediatric cases, defined as having MS onset before the
age of 18, were identified within the database of the regional Basse-Normandie MS network and
were included in the study.

The patients were classified in two groups according to the age at MS diagnosis: the first
group (group A) of patients in whom MS diagnosis was set before age of 18 and the second group
(group B) including patients older than 18 years at MS diagnosis.

The data concerning the clinical characteristics and disease course were evaluated and
compared between the two groups and also raportated to the adult MS data, of the same regional
database, having the disease onset after age of 18.

Results

A total of 41 patients with P-MS were included in the study among whom 20 patients in
group A and 21 patients in group B.

The age intervals with the highest frequency at MS onset were 14-15 years in the group A
(40.0%) and 16-17 years in group B (52.4%). The mean age at MS onset was of 14.5 in the entire P-
MS group (vs 33.9 in the adult MS group). Comparing the two groups A and B, the mean age at MS
onset did not differ significantly - 13.65 years (SD 3.67) in group A vs 15.24 years (SD 1.48) in
group B, p=0.117.

Patients from group A had a more rapid progression to a mild handicap (EDSS 3.0) than
patients from group B (time to reach EDSS 3.0 of 6.34 vs 14.36 years; p=0.02) and they reached
this level of disability at a younger age (21.17 vs 29.79 years; p=0.002).

The duration of the first remission was significantly shorter in group A (1.44 vs 5.14 years;
p<0.001) and the evolution to secondary-progressive (SP) form was faster when compared to group

B (14.97 vs 27.57 years; p=0.01).
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Also, the patients from group A had a greater risk to reach EDSS 3.0 or EDSS 6.0 as well as a
greater probability to reach SP form (p<0.001) than patients from group B. The progression index
(PI) of the entire paediatric group, was significantly lower than mean PI in the adult group (0.29 vs
0.45; p=0.003) but not significantly different between the two groups (0.37 in group A vs 0.21 in
group B).

Conclusions

The paediatric forms of MS show some clinical peculiarities especially those with the age of
diagnosis less than 18 years. Those forms seem to have a faster progression to secondary-
progressive form and to a moderate and severe disability levels. These levels of disability are
achieved at a younger age compared to the other forms of P-MS. However, compared with adult

forms of MS onset, the disease progression index was lower.

FINAL CONCLUSIONS

By the results, this paper brings important, extensive elements, about the presence of the
fatigue and pain in MS patients and about their role in clincial course of the disease, while such
objectives are scarce in Romania and international publications. The research results constitute the
basis for improving the quality of life of MS patients, the presence of pain and fatigue requiring an
early assessment, diagnosis and treatment, taking into account the course peculiarities of the
desease.

Moreover, the work aimed the clinical course implications of age at onset, highlighting the
particularities of the paediatric forms of MS, in the context of the rarity of this form of MS, the
literature about the natural history of these forms being limited and based on small populations of
patients. The results of research on MS-P forms may constitute prerequisites for subsequent analysis
on identifying the optimal therapeutic strategies in this age group. P-MS forms show some clinical
characteristics, in particular those cases in which the diagnosis was established before the age of 18.
They seem to have a more severe clinical course and a faster progression of disability. The results
support the need for prompt diagnosis of MS-P forms and initiation of therapy as early as possible,

considering the clinical course and the possible impact on academic training of patients with P-MS
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