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nespecifici de organ, crioglobulinemia mixta, citometria de flux.

INTRODUCERE

Hepatitele cronice virale reprezinta o problema majora de sanatate publica, la
nivel mondial, datoritd incidentei crescute si a complicatiilor multiple, care apar in
cursul evolutiei afectiunii hepatice.

Cele mai importante progrese In imunopatologia hepatitelor cronice au aparut
in stransa relatie cu descoperirea unor markeri imunologici noi, implicati in raspunsul
imun fatd de virusurile hepatitice si a alternativelor terapeutice moderne.



Functionalitatea celulelor sistemului imun poate fi apreciatd prin diferite teste
biologice in vitro sau in vivo. Gradul de activare al limfocitelor T la stimuli antigenici
poate fi evaluat prin dozarea nivelului seric al citokinelor, chemokinelor si selectinelor
secretate de diferite celule 1n cursul activarii limfocitelor T, iar gradul de activare al
limfocitelor B poate masurat prin determinarea sintezei anticorpilor. Totodata celulele
care participd la raspunsul imun fatd de virusuri pot fi analizate ca numar si
functionalitate prin intermediul citometriei de flux (flowcitometrie).

Fenomenele autoimune insotesc deseori hepatitele cronice virale B si C.
Autoanticorpii nespecifici de organ (NOSA, non-organ specific autoantibodies) sunt
frecvent identificati la pacientii infectati cronic cu VHC si VHB, dar mecanismele
patogenetice si semnificatia clinicd a NOSA, nu sunt complet elucidate.

Crioglobulinemia mixta (CM) este un sindrom distinct, extrem de bine
caracterizat clinic si biologic al carui mecanism de producere rdimane in mare parte
necunoscut. Implicarea factorilor reglatori ai raspunsului imun in acest sindrom este o
problema recent studiatd, ramanand incd un subiect de dezbatere clinica.

Lucrarea de fatd si-a propus sa desfasoare o cercetare complexa, care sa
cuprinda pe cat posibil aspecte ale proceselor imune si autoimune umorale si celulare
in hepatitele cronice virale, sd investigheze in profunzime unele modificari clinice si
biologice legate de aceste aspecte si sa evalueze implicarea lor in eficienta
tratamentului antiviral.

Teza este alcatuita din partea generald, care realizeaza o sintezd a datelor din
literatura si din partea speciald, destinata cercetarilor personale.

SINTEZA BIBLIOGRAFICA

Sinteza bibliografica a lucrarii este structurata in patru capitole. Sunt prezentate
cateva aspecte legate de imunopatogeneza hepatitelor cronice virale, cu mecanismele
de aparare innascute si raspunsul imun specific in infectia cu virusurile hepatitice B si
C, subliniindu-se al rolul primordial al limfocitelor T CD8+ citotoxice in producerea
leziunilor hepatice, precum si rolul limfocitelor T helper in patogeneza hepatitei B si
C. Sunt redate de asemenea, elemente importante legate de rolul citokinelor TNF-a si
receptorul TNFR-2, IL-6 si receptorul IL-6R, al chemokinelor CXCL10, CCL2 ,
CCL21 si al selectinelor E si P, in coordonarea raspunsului sistemului imun fata de
virusul hepatitic C. Autoimunitatea in hepatitele cronice virale este discutatd prin
prisma mecanismelor patogenetice care o induc, precum si a manifestarilor
extrahepatice serologice, care constau in aparifia unor autoanticorpi nespecifici de
organ (non organ specific autoantibodies, NOSA), si a crioglobulinemiei mixte (CM).
CM este cea mai documentata manifestare extrahepaticd, factorul cheie in patogeneza
CM, asociatd hepatitei cronice virale C, fiind reprezentat de inhibitia apoptozei
limfocitelor B (LB) capabile sa sintetizeze factor reumatoid, si acumularea progresiva
a acestora. Prezenta citokinelor Thl sau Th2, in timpul diferentierii LB, determina
izotipul de imunglobuline secretate: profilul Thl de citokine este asociat cu
producerea preferentiala a claselor de imunglobuline 1gG1 si 1gG3.

Diagnosticul de laborator se realizeaza prin metode de diagnostic serologic si
metode de diagnostic molecular, iar in ultima decada, imbunatatirea tehnicilor de
biologie moleculara a dus la folosirea lor frecventa in diagnosticul hepatitelor virale.



Flowcitometria este o metoda de diagnostic utilizata in special pentru studiul
populatiilor limfocitare sangvine, fiind importanta in definirea statusului imunologic
al pacientului.

CERCETARI PERSONALE

Partea de cercetari personale este structuratd pe 5 capitole si sunt prezentate
rezultatele obtinute mai multe loturi de studiu de pacienti.

Primele trei capitole analizeaza nivelului seric al citokinelor TNF-a., 1L-6 si al
receptorilor lor solubili: STNFR-2 si sIL-6R, al chemokinelor inflamatoare CXCL10,
CCL2 si al chemokinei homeostatice CCL21, al selectinelor solubile E si P, la un lot
de 80 de pacienti cu hepatita cronica virala C. S-a stabilit puterea diagnostica a
acestor sisteme pentru leziunile hepatice si s-au analizat corelatiile dintre nivelele
serice si parametrii clinici, biologici si imunologici, cu investigarea unor mecanisme
implicate in patogeneza crioglobulinemiei asociate hepatitei cronice virale C.

Capitolul al patrulea analizeaza prevalenta auto-anticorpilor nespecifici de
organ (NOSA) la pacientii cu hepatitd cronica virald si impactul prezentei acestor
autoanticorpi asupra eficientei terapiei antivirale, iar capitolul al cincilea evalueaza
populatiile limfocitare sangvine implicate in raspunsul imun celular, prin citometrie
de flux, in hepatitele cronice virale.

Rolul nivelelor serice ale citokinelor si ale receptorilor lor in patogeneza
hepatitei cronice virale C

Obiectivele cercetarii: €valuarea nivelului seric al citokinelor TNF-a, IL-6 si al
receptorilor STNFR-2 si sIL-6R, cu stabilirea unor relatii cu parametrii histologici,
biochimici, demografici, antropometrici; evaluarea nivelelor serice ale interleukinelor
si receptorilor solubili la pacientii cu crioglobulinemie asociatad infectiei cronice virale
C.

Pacienti si metode: In studiu au fost inclusi in studiu 80 de pacienti cu hepatita
cronicd virala C. Pacientii au fost comparati cu un grup de control de 14 persoane
sanatoase. Nivelele serice ale TNF-o, sTNFR-2 si ale IL-6, SIL-6R au fost masurate
retrospectiv, prin metoda ELISA, cu kituri continand anticorpi monoclonali fatd de
variantele serice ale acestor molecule. Pentru determinarea crioglobulinemiei, serul a
fost inspectat pentru prezenta crioprecipitatului, care a fost apoi verificat prin
redizolvare la 37 °C. Rezultatul emis a fost a fost calitativ sub forma: crioglobuline
prezente sau absente.

Caracteristicile pacientilor au fost sumarizate folosind statistica descriptiva si S-
au raportat ca medie + Deviatie Standard pentru variabilele continue, §i ca numar si
procente pentru variabilele categoriale. Pentru a testa diferentele intre grupuri, din
punct de vedere statistic, s-a utilizat testul t-Student pentru variabilele continue si
testul chi® pentru variabilele categoriale. Parametrii considerati semnificativi, au fost
introdusi 1n analiza multivariatd, utilizdnd regresia logisticd pentru variabilele
categoriale si regresia multipla pentru variabilele continue.

Sensibilitatea, specificitatea, curba ROC (Receiver Operating Characteristic
Curve) si calculul ariei de sub curba (AUC) au fost obtinute utilizand programul
MedCalc 8.0 (Belgia).



Rezultate. Pacientii cu hepatitd cronica virala C, nivelele serice ale TNF-a ,
STNFR-2, IL-6 si sIL-6R sunt semnificativ mai mari, comparativ cu grupul de
control. STNFR-2 si sIL-6R au o putere diagnostica mare pentru hepatita cronica
virald C, cu o AUC de 0,99 respectiv 0,977. Nivelul seric al STNFR-2, IL-6, al sIL-
6R se coreleaza cu gradul de activitate (METAVIR), valori semnificativ mai mari se
observa la pacientii cu activitate severa (A3) comparativ cu cei cu activitate minima
(A1) sau cu activitate moderata (A2), p<0,05.

Valorile serice ale STNFR-2, IL-6 si sIL-6R la pacientii cu ciroza hepatica (F4),
sunt semnificativ mai mari (p<0,001) decat valorile acestor parametrii la pacientii cu
hepatita cronica virala C (F0-F3), p<0,001. In analiza univariati a corelatiilor cu
parametrii biochimici, nivelele serice ale STNFR-2 s-au corelat semnificativ pozitiv
cu valorile ALAT, ASAT si bilirubina totala.

S-a obtinut si o corelatie pozitiva intre nivelele IL-6 si cele ale sSTNFR-2 si
nivelele sIL-6R si cele ale STNFR-2. Analiza de regresie liniara multipla a demonstrat
ca nivelele serice ale sSTNFR-2 se asociaza independent de TNF- a, cu nivelele serice
ale IL-6 si ale sIL-6R.

Lotul de pacienti cu hepatita cronica virala C a fost divizat pe baza prezentei
sau absentei crioglobulinemiei. Analiza statistica nu a aratat diferente semnificative in
ceea ce priveste varsta paciengilor, distributia pe sexe, valorile parametrilor
biochimici, cu exceptia stadiului de fibroza F4, acesta fiind asociat mai frecvent cu
prezenta CM (p<0,001). Valorile IL-6, sIL-6R, STNFR-2 la pacientii CM pozitivi au
fost semnificativ mai mari, decat la pacientii cu hepatita cronica virala C fara
crioglobuline, p<0,001. La analiza multivariata a factorilor asociati semnificativ cu
prezenta crioglobulinemiei, IL-6 si sIL-6R  precum si STNFR-2 s-au pastrat ca si
variabile asociate independent cu prezenta crioglobulinemiei.

Concluzii.

e Valorile medii ale citokinelor si ale receptorilor studiati sunt semnificativ mai
mari la pacientii cu hepatita cronicd virala C, comparativ cu lotul martor.
Receptorii citokinelor au putere discriminativd mai mare pentru hepatita
cronica virala C.

e Nivelul seric ale TNFR-2, IL-6 si al sIL-6R se coreleaza cu gradul activitatii
necroinflamatoare. Ciroza hepaticd indusa de VHC se asociazd cu nivelele
serice semnificativ mai mari ale TNFR-2, IL-6 si al sIL-6R.

e Asocierea dintre STNFR-2 si IL-6 respectiv sIL-6R sugereaza relatiile dintre
TNF-a s1 IL-6 in procesele imunopatologice din hepatita cronica virala C.

e Crioglobulinemia asociata infectiei cu VHC este mai frecventa la pacientii cu
stadii avansate ale fibrozei hepatice. Nivelele serice crescute ale IL-6, sIL-6R
TNFR-2 se coreleaza cu prezenta crioglobulinemiei, fiind posibila o implicare
a raspunsului imun de tip Thl in patogeneza crioglobulinemiei asociata
infectiei virale C.

Nivelele serice ale chemokinelor in hepatita cronica virala C
Obiectivele cercetdrii:
- evaluarea nivelului seric al chemokinelor inflamatorii CXCL10, CCL2 $i a
chemokinei homeostatice CCL21, la bolnavii cu hepatita cronica virala C;



- stabilirea unor relatii intre aceste chemokine si parametrii histologici,
biochimici, demografici si antropometrici, precum si intre chemokinele si
citokinele proinflamatorii si receptorii lor studiati in aceasta lucrare;

- evaluarea nivelului seric al acestor chemokine in functie de prezenta sau

absenta crioglobulinemiei mixte asociate infectiei cronice virale C.

Pacienti si metode: In studiu au fost inclusi in studiu 80 de pacienti cu hepatita
cronicd virala C, care au fost comparati cu un grup de control de 14 persoane
sanatoase. Nivelul seric al chemokinelor CXCL10, CCL2 si CC21 a fost determinat
prin metoda imunoenzimatica ELISA, folosind kituri comerciale.

Rezultate. Pacientii cu hepatitd cronica virala C, prezinta nivele serice ale
CXCL10 (2,44 £+ 1,59 pg/ml) semnificativ mai mari, decat grupul de control (1,21 +
0,43 pg/ml), p=0,02. CXCL10 are o valoare diagnostica bund, cu o arie de sub curba
(AUC) de 0,980. Analiza statistica a aratat ca CXCL10 are o putere discriminativa
mare pentru fibroza septald, avind aria de sub curba AUC = 0,709. Nivelul seric al
CXCL10 se coreleaza cu gradul de activitate, valori semnificativ mai mari se observa
la pacientii cu activitate severa (A3) (397,78+95,57 pg/ml), comparativ cu cei cu
activitate minima (Al) (242,57£152,84 pg/ml), p<0,001. CXCL10 s-a corelat
semnificativ cu parametrii biochimici hepatici: ALAT, ASAT, si GGT, CXCLI10 are
un comportament foarte apropiat de cel al transaminazelor serice, avand o putere
diagnostica comparabild cu a acestora, pentru diagnosticul leziunilor hepatice.
Nivelele serice ale CXCL10 s-au corelat pozitiv cu nivelele serice ale STNFR-2,
aceasta corelatie s-a mentinut si in analiza mutivariata prin regresie multipla.

CCL2 are un comportament asemanator cu CXCL10, in plus CCL2 s-a corelat
semnificativ cu parametrii biochimici ai metabolismului lipidic: colesterolul total,
colesterolul HDL si trigliceridele. In analiza univariatdi CCL2 s-a corelat pozitiv cu
CXCL10. Analiza multivariatd prin regresie lineara multipla evidentiaza varsta,
indicele de masa corporald, colesterolul total si trigliceridele, ca factori corelati
independent cu CCL2. CCL21 se coreleaza pozitiv cu fibroza F4 si cu cu nivelele
serice ale STNFR-2 si CCL2.

S-au analizat nivelele serice ale CXCL10, CCL2 si CCL21 in functie de
prezenta sau absenta crioglobulinemiei. Valorile CXCL10, la pacientii pozitivi au fost
semnificativ mai mari (media 499,88+120,35pg/ml) decat wvalorile CXCLI10 la
pacientii cu hepatitd cronica virald C fard crioglobuline (media 281,89+119,80
pg/ml, p=0,01).

In schimb CCL2 si CCL21 nu au avut nivele semnificativ mai mari (media
391,75+111,52pg/ml, respectiv 438,86+200,66 pg/ml ) fatd de pacientii CM negativi
(media 328,93+83,84 pg/ml, respectiv 418,21+223,43 pg/ml).

Concluzii.

e Valorile medii ale chemokinelor au fost mai mari, la pacientii cu infectie cronica
cu VHC, decat la grupul de control. Aceaste chemokine au o putere
discriminativa mare pentru hepatita cronica virala C.

e Nivelul seric al chemokinelor studiate se coreleaza, in parte cu caracreristicile
histopatologice ale biopsiei hepatice, CXCL10 se coreleazd cu gradul de
activitate, iar toate cele trei chemokine se coreleaza, in special cu stadiile mai
avansate ale fibrozei hepatice.

e CXCL10 are o putere diagnostica similara cu cea a ALAT, ASAT,



e Existd o asocieri independente intre chemokinele studiate (CXCL10, CCL21)
citokinele proinflamatoare (STNFR-2), dar si intre CCL21si CCL2, care confirma
implicarea retelei de citokine si chemokine in procesele fiziopatologice din
hepatita cronica virala C.

e CXCLIO0 are nivele serice semnificativ crescute la pacientii cu crioglobulinemie i
VHC.

Nivelele serice ale selectinelor in hepatita cronica virala C

Obiectivele cercetdrii.

-evaluarea nivelelor serice al selectinelor solubile E si P, la bolnavii cu hepatita
cronica virala C si stabilirea unor relatii intre caracteristicile histologice, biochimice,
virusologice si nivelele serice ale celor doud selectine;

- stabilirea unei relatii intre nivelele serice ale celor doud selectine si citokinele si
chemokinele studiate in aceasta lucrare.

- stabilirea unor relatii intre nivelele serice ale selectinelor, citokinelor, chemokinelor
studiate in aceastd lucrare si prezenta sau absenta autoanticorpilor nespecifici de
organ.

Pacienti si metode: In studiu au fost inclusi in studiu 80 de pacienti cu hepatita
cronicd virald C, care au fost comparati cu un grup de control de 14 persoane
sanatoase. Nivelul seric al selectinelor solubile SE si sP a fost determinat prin metoda
imunoenzimatica ELISA, folosind kituri comerciale. Determinarile de auto-anticorpi
s-au facut retrospectiv, prin metoda imunofluorescentei indirecte.

Rezultate. Pacientii cu hepatitd cronica virala C prezintd valori semnificativ

mai crescute ale selectinei sE, comparativ cu grupul de martori. Selectina SE are o
putere discriminativd mare pentru pacientii cu hepatita cronica virald C, avand aria de
sub curba AUC=0,959.
Valorile medii ale selectinei sE sunt semnificativ mai mari la pacientii cu activitate
A3 (n=30, valoarea medie=69,17+12,94 ng/ml) fata de cei cu Al respectiv A2 (n=15,
valoarea medie=47,97+£17,69 ng/ml respectiv n=35, valoarea medie=60,55 +17,27
ng/ml), p<0,05. Totodata exista diferente semnificative statistic si intre pacientii cu
activitate A2 si cei cu activitate Al (p<0,05).

S-a observat o corelatie semnificativd a valorilor selectinei E cu valorile
colesterolului total si cele ale glicemiei (r=0,33; p=0,01) la pacientii cu hepatita
cronicd, si cu valorile colesterolului total, trombocitelor si leucocitelor ( p=0,03;
p=0,02 respectiv p=0,02) in cazul cirozei hepatice.

Regresia lineara multipla efectuata pentru selectina sE si parametrii biologici
gasiti semnificativi in analiza univariatd, aratd ca doar colesterolul total si glicemia
sunt asociate semnificativ si independent cu valorile E selectinei (p=0.04 respectiv
p=0,01).

S-a gasit o corelatie semnificativa intre valorile selectinei sE si valorile TNFR-
2, atat la pacientii cu hepatita cronica C cat si la cei cu ciroza (p=0,01), si o corelatie
cu IL-6, CXCL10 doar la pacientii cu hepatitd cronici. In analiza multivariara,
valorile STNFR-2 si CXCL10 sunt asociate semnificativ si independent cu valorile
selectinei sE, la pacientii cu hepatita cronica virald C, asociere care se pastreaza doar
pentru STNFR-2, in cazul pacientilor cu ciroza hepatica.



Selectina sP are un comportament, diferit de cel al selectinei sE , se coreleaza
semnificativ cu CCL2 si numarul de trombocite .

Pacientii cu hepatita cronica virala C au fost analizati in functie de prezenta sau
absenta autoanticorpilor nespecifici de organ (NOSA). Analiza statistica nu a aratat
diferente semnificative in ceea ce priveste varsta pacientilor, distributia pe sexe si
valorile parametrilor biochimici, cu exceptia viremiei, nivelele crescute ale viremiei
fiind asociate mai frecvent cu prezenta NOSA (p<0,0001). Parametrii imunologici nu
au avut nivele semnificativ mai mari la pacientii in functie de absenta sau prezenta
NOSA. In schimb valorile SE selectinei, la pacientii NOSA pozitivi au fost
semnificativ mai mari (media 66,34+15,72 pg/ml, p=0,04) decat valorile serice la
pacientii cu hepatita cronica virala C si NOSA absenti (media 58,46+17,84).

Concluzii.

e Valorile medii ale selectinelor au fost mai mari, la pacientii cu infectie cronica cu
VHC, decat la grupul de control. Selectinele studiate au o putere discriminativa
mare pentru hepatita cronica virala C.

e Selectina sE are o putere discriminativi mare pentru gradul activitatii
necroinflamatoare.

e Prezenta unor asocieri intre selectinele studiate si chemokine, care sugereaza
implicarea lor in mecanisme fiziopatologice intricate, in infectia cronica cu VHC.

e Selectina sE are nivele serice semnificativ crescute la pacientii VHC si cu
autoanticorpi nespecifici de organ.

Autoanticorpii nespecifici de organ in hepatitele cronice virale.

Obiectivele cercetarii.

-determinarea prevalentei NOSA la pacientii cu hepatita cronica virala C si B cu
precizarea aspectului acestor autoanticorpi;

-evaluarea relatiei dintre prezenta NOSA si activitatea biochimica si histologia
hepatica;

-evaluarea impactului  prezentei acestor autoanticorpi asupra eficientei terapiei
antivirale combinate cu IFN-alfa pegilat si ribavirina, in hepatita cronica virala C.

Pacienti si metode:

Evaluarea prevalentei si a pattern-ului NOSA a fost efectuata pentru doua
loturi de pacienti: lotul I: 64 pacienti cu hepatita cronica virala C; lotul II: 28 pacienti
hepatitd cronicd virala B, B+D. Determindrile de autoanticorpi s-au fost facut
retrospectiv, prin metoda imunofluorescentei indirecte si prin metoda imuno-
enzimatica pentru tipizarea ANA.

Schema de tratament folosita a fost IFN-a2b (Intron A, Schering Plough
Mildenhall, Suffolk, Anglia) sau IFN-a2a (Roferon A, Hoffman-LaRoche Cia S. A,
Basel, Elvetia) in dozd de 3 megaunititi de trei ori pe saptdmana administratd
subcutanat timp de 24 de sdptamani. La aceste preparate s-a adaugat Ribavirind
(RBV) in doze variabile intre 1000-1200mg/zi.

Rezultate. Prevalenta autoanticorpilor in acest studiu a fost urmatoarea: 22
pacienti din 64 (34,3% ) au avut cel putin un autoanticorp ( ANA , SMA, LKM,
ANCA) la startul si in timpul tratamentului. Valorile la start ale ALAT si nivelul inalt
al ARN-VHC au fost semnificativ mai mari la pacientii NOSA pozitivi (p<0,05).
Totodata prezenta NOSA a fost asociata statistic cu un raspuns virusologic precoce si



un raspunsul virusologic la sfarsitul tratamentului mai reduse (p<0,05).Titrul si
aspectul autoanticorpilor la imunofluorescentd: ANA a avut prevalenfa cea mai mare
fiind prezent la 12 pacienti (18,%); ANA a avut in general aspect patat, SMA a avut in
toate cazurile un aspect de SMA-V, iar ANCA a avut aspect de atipic ANCA. S-a
observat un aspect particular pentru infectia cronica cu VHC, cu colorarea
citoplasmei celulei substrat Hep2. La tipizare, majoritatea ANA riman netipizati. In
cazul lotului II, de pacienti cu hepatita cronica virald B, prevalenta NOSA a fost
foarte mica, din 28 de pacienti doar 3 (10,7%) au avut autoanticorpi.
Concluzii.
e Prevalenta autoanticorpilor nespecifici de organ este de 34,3%, la lotul de
pacienti, luat in studiu, cu hepatita cronica virald C.
e S-a descris un aspect specific hepatitei cronice virale C, cu colorarea
citoplasmei celulei de Hep2.
e Peste 65% din ANA nu sunt tipabili cu kiturile comerciale comune, si nu exista
0 asociere Intre antigenul tintd si raspunsul virusologic la sfarsitul
tratamentului.
e NOSA se asociaza la inceputul tratamentului cu valori serice mai mari ale
ALAT si ale viremiei.
e Prezenta NOSA a fost asociata statistic cu un raspuns virusologic precoce si Un
raspuns virusologic la sfarsitul tratmentului mai slab.
e Prevalenta NOSA, asociati infectiei cu virusul hepatitei B, este de 10,7% la
lotul studiat, iar autoanticorpii apartin tipului I de hepatita autoimuna: ANA,
ASMA.

Determinari ale imunitatii mediate celular prin flowcitometrie in hepatitele
cronice virale.

Obiectivele cercetirii:

-Analiza imunofenotipica a limfocitelor periferice din sangele pacientilor cu hepatita
cronica virala;

-Analiza raportului CD4/CDS si implicarea acestuia in etiologia hepatitelor cronice
virale ;

Pacienti si metode: In acest studiu au fost inclusi 31 pacienti cu hepatita cronica
virala, care au fost comparati cu un grup de control de 17 persoane sanatoase.
Imunofenotipizarea limfocitelor s-a realizat prin citometrie in flux, prin analiza bicolora si/sau
monocolord, pe un analizor de tip EPICS, (Coulter Electronic Laboratory, Hialeah, FL). Au
fost calculate mediile, deviatiile standard (DS), eroarea medie (EM) a rezultatelor
obtinute privind procentajul si numarul absolut de limfocite (celule/mms3).
Semnificatile diferentelor dintre medii au fost determinate pe baza testului t-Student.

Rezultate. La analiza flowcitometricd a limfocitelor din sangele pacientilor cu
hepatitd cronica virald fatd de martori, s-a constatat o crestere semnificativa a
procentului limfocitelor T CD3+, de la 66,2% la 73,19% (p<0,03), asociatd cu
scaderea semnificativa a subpopulatiei de LT helper CD4+ (p<0,02), a limfocitelor T
activate CD25+ (p<0,02) si a raportului imun CD4/CD8 (p<0,01).

In hepatita cronici virali C s-a remarcat o crestere a procentului LT CD8+
(p=0,009) cu scaderea limfocitelor T activate CD25+ (p=0,03) si a raportului
CD4/CD8 (p=0,002). ). In cazul hepatitei cronice virale B aspectul este diferit:
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scaderea marcatd a subpopulatiei de LT CD4+ (p=0,005). La bolnavii cu infectie
virala dubla, VHC si VHB, procentul LT CD3+ a fost mult mai mare decat cel al
martorilor sanatosi (p=0,03).

In cazul pacientilor cu infectie cronica dubla, comparativ cu cei VHC pozitivi,
se remarca o crestere marcata a numarului absolut de LT CD4+ (p<0,05), precum si a
procentului si a numarului absolut de LT activate CD25+ (p<0,02, respectiv p<0,008),
care sunt mai mari decat cele ale subiectilor cu infectie cronicd cu VHB (p<0,02;
respectiv p<0,006).

Pacientii au fost grupati pe baza raportului imun, in trei categorii distincte: cu
raportul imun inversat; cu raportul imun normal si/sau crescut si cu raportul imun
scazut, dar nu inversat. La toate cele trei grupe de pacienfi nu s-au constatat diferente
semnificative la nivelul procentelor si/sau a numarului absolut de limfocite.

Concluzii. Prin imunofenotipizarea limfocitelor din sangele periferic provenit
de la bolnavii cu hepatite cronice virale B, C si duble, s-a constatat aspectul
neomogen al populatiilor limfocitare si al subpopulatiilor de LT CD4+ si LT CD8&+.
Repartizarea bolnavilor in cele trei categorii, pe baza raportului imun CD4/CDS8, nu
este dependenta de natura agentului etiologic (HBV, HCV sau dubla infectie).
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INTRODUCTION

Chronic viral hepatitis represent a global major health problem, due to the
increased incidence and multiple complications, which appear during the evolution of
the hepatic affection.

The most important progress in chronic hepatitis immunopathology appeared
in tied correlation with the discovery of some new immunologic markers, involved in
the immune response towards the hepatic viruses and of modern therapeutic
alternatives.

The functionality of the immune system cells can be appreciated by different in
vivo or in vitro biological tests. The activation degree of the T lymphocyte at antigenic
stimuli can be evaluated by dosage of the serum level of cytokine, chemokine and
selectine secreted by different cells during the activation of the T lymphocyte. The
activation degree of the B lymphocyte can be measured by the determination of the
antibodies synthesis. In the same time the cells that participate at the immune response
towards viruses can be analyzed as number and functionality through flowcytometry.
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The autoimmune phenomena frequently accompany chronic viral hepatitis B
and C. The non-organ specific autoantibodies (NOSA) are frequently identified at
chronic infected patients with HCV and HBV, but the pathogenic mechanisms and the
clinical signification of NOSA are not completely elucidated.

Mixed cryoglobulinemia (MC) is a distinct syndrome, extremely well clinical
and biological characterised, the producing mechanism of which, mostly, remains
unknown. The involvement of the immune response regulator factors in this syndrome
is a recent studied problem, still remaining a subject of clinical debate.

The aim of this paper is to develop a complex research, which will include, as
possible, aspects of cellular and humoral immune and autoimmune processes in
chronic viral hepatitis, to investigate deeply some clinical and biological
modifications tied to this aspects and to evaluate their implication in the efficiency of
the antiviral treatment.

The thesis is composed from the general part, which realized a synthesis of data
from literature and the special part, dedicated to personal research.

OVERVIEW

The overview section of the paper is structured in four chapters. Several
aspects of chronic viral hepatitis immunopathogenesis, with the innate defense
mechanisms and the specific immune response in the infection with hepatitis B and C
viruses, underlining the primordial role of cytotoxic CD8+ T lymphocytes in the
hepatic lesions, as well as the role of helper T lymphocytes in the pathogenesis of
hepatitis B and C are shown. Important elements tied to the role of TNF-a cytokine
and TNFR-2 receptor, IL-6 and IL-6R receptor of CCL21, CCL2, CXCL10 chemo-
cytokine and E and P selectin, in the coordination of the immune response towards the
hepatitis C virus are also presented.

Autoimmunity in chronic viral hepatitis is discussed through the view of the
pathogenesis mechanisms that induce it, as from the serologic extrahepatic
manifestations, represented by the apparition of some non-organ specific
autoantibodies (NOSA) and of Mixed cryoglobulinemia (MC) CM is the most
documented extrahepatic manifestation, the key factor in CM pathogenesis, associated
to chronic viral hepatitis C, represented by the inhibition of the B lymphocytes
apoptosis, capable to syntheses rheumatoid factor, and its progressive accumulation.
The presence of Thl or Th2 cytokine, during The LB differentiation, determines the
izotype of immunglobulins secreted: Thl cytokine profile is associated with the
preferential secretion of 1gG1 and IgG3 immunoglobulin subclasses.

The laboratory diagnosis is made by serologic diagnosis methods and
molecular diagnosis methods, and in the last decade, the improvement of molecular
biology technique led to their frequent use in the diagnosis of viral hepatitis.
Flowcytometry is a diagnosis method mainly used for the study of peripheral
lymphocyte populations, which is important in the defining of the patients
immunologic status.
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PERSONAL RESEARCH

The specific section is structured in five chapters and the presented results are
obtained on several study groups of patients.

The first three chapters analyses the serum level of TNF-a cytokine, IL-6 and
their soluble receptors: STNFR-2 and sIL-6R, of CXCL10 inflammatory chemo-
cytokine, CCL2 and CCL21 homeostatic chemo-cytokine and E and P soluble
selectines, on a study group of 80 patients with chronic viral hepatitis C. It was
proven the diagnosis power of these systems for the hepatic lesions and were
analyzed correlations between serum levels and clinical, biological and
immunological parameters, with the investigation of some mechanisms involved in
cryoglobulinemia pathogenesis associated to chronic viral hepatitis C.

The fourth chapter analysis the non-organ specific autoantibodies (NOSA)
prevalence at patients with chronic viral hepatitis and the autoantibodies presence
impact on the efficacy of the antiviral therapy, and the fifth chapter evaluates
peripheral lymphocyte populations involved in the cellular immune response, through
flowcytometry in chronic viral hepatitis

The role of cytokines serum levels and their receptors in chronic viral
hepatitis C pathogenesis

Aim of study: evaluation of IL-6, TNF-a cytokines and sIL-6R and sTNFR-2
receptors serum levels, with establishing of correlations with biochemical,
histological, demographic, anthropometric parameters; evaluation of soluble receptors
and interleukines serum levels at patients with cryoglobulinemia associated to chronic
viral C infection.

Patients and methods: 80 patients with chronic viral hepatitis C were included in
the study. Patients were compared with a control group of 14 healthy persons. The
TNF-a, sTNFR-2 and IL-6, sIL-6R serum levels were measured retrospective, through
ELISA method, with kits containing monoclonal antibodies as of the serum variant of
these molecules. For the determination of cryoglobulinemia the serum was inspected
for the presence of the cryoprecipitate, which was than verified through redissolving
at 37 °C. the issued result was qualitative as follows under the form: cryoglobulines
present or absent.

Patients characteristic were summarized using descriptive statistics and was
reported as medium + Standard Deviation for continue variables, and number and
percent for categorical variables. For testing the differences between groups, from a
statistical point of view, t-Student test was used for continue variables and chi? test
for categorical variables. The parameters considered significant, were introduced in
the multivariate analysis, using logistic regression for categorical variables and
multiple regression for continue variables.

The sensibility, the specificity, the ROC curve (Receiver Operating
Characteristic Curve) and the area under the curve calculus (AUC) were obtained
using MedCalc 8.0 software (Belgium).

Results: Patients with chronic viral hepatitis C, TNF-a,sTNFR-2 and IL-6, sIL-
6R serum levels are significantly increased, comparative with the control group.
STNFR-2 and sIL-6R have a major diagnosis power for chronic viral hepatitis C,
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with a AUC of 0,99 , or 0,977. sTNFR-2 and IL-6, sIL-6R serum level correlates

with the activity degree (METAVIR), significant increased values are observed on

patients with sever activity (A3) comparative to those with minimum activity (Al) or
moderate activity (A2), p<0,05.

The sTNFR-2 and IL-6, sIL-6R serum level at patients with hepatic cirrhosis
(F4), are significantly increased (p<0,001) than those of the patients with chronic viral
hepatitis C (FO-F3), p<0,001. In the univariate analysis of the correlations with the
biochemical parameters, STNFR-2 serum levels correlated significantly positive with
total bilirubin and ASAT, ALAT values.

There was obtained a positive correlation between SsTNFR-2 and IL-6 levels
and sSTNFR-2 sIL-6R levels. The multiple linear regression analysis proved that
STNFR-2 serum levels correlate independently from TNF- o, with IL-6 and sIL-6R
serum levels

The study group of patients with chronic viral hepatitis C was divided on the
basis of cryoglobulinemia presence or absence. The statistic analysis did not show
significant differences regarding patients ages, sex distribution, biochemical
parameters values, with the exception of F4 fibrosis, this being more frequently
associated with the presence of CM (p<0,001). STNFR-2 and IL-6, sIL-6R values at
CM positive patients were significantly increased, than those of the patients with
chronic viral hepatitis C without cryoglobulins, p<0,001. The multivariate analysis of
the factors significantly associated with the presence of cryoglobulinemia , IL-6 and
sIL-6R as also sTNFR-2 were kept as independent associated variables with
cryoglobulinemia presence.

Conclusions:

e The medium values of cytokines and receptors studied are significantly increased
at patients with chronic viral hepatitis C, comparative with the control group.
Cytokines receptors, have an increased discriminative power for chronic viral
hepatitis C.

e The sSTNFR-2 and IL-6, sIL-6R serum level correlates with necroinflammation
activity degree. Hepatic cirrhosis induced by VHC associates with significantly
increased STNFR-2 and IL-6, sIL-6R serum levels.

e The association between STNFR-2 and IL-6 as also sIL-6R suggests the relations
between TNF-o and IL-6 in the immunopathologic processes in chronic viral
hepatitis C.

e cryoglobulinemia associated to the infection with VHC is more frequent at patients
in advanced stadium of hepatic fibrosis. Increased serum levels of IL-6, sIL-6R
TNFR-2 correlate with the presence of cryoglobulinemia, a possible involvement
of Thl immune response in the pathogenesis of cryoglobulinemia associated to
viral C infection may occur.

Chemokines seric leves in chronic viral hepatitis C

Aim of study:
- The evaluation of CXCL10, CCL2 inflammatory chemokines and CCL21
homeostatic chemokine seric level at patients with chronic viral hepatitis.
- Establishing a relation between these chemokines and the biologic,
histological, biochemical, demographic and anthropometric parameters, as also

20



between proinflammatory chemokines and cytokines and their receptors

studied in this paper.

- The evaluation of these chemokines serum level conditioned by the presence

or absence of mixed cryoglobulinemia, associated with viral C infection.

Patients and methods: 80 patients with chronic viral hepatitis C were included
in the study. Patients were compared with a control group of 14 healthy persons.
CXCL10, CCL2 and CCL21 chemokines serum level was determined by ELISA
Immunoenzymatic method, using commercial Kits.

Results: Patients with chronic viral hepatitis C present CXCL10 serum levels
(2,44 + 1,59 pg/ml) significantly increased, than those of the control group (1,21 +
0,43 pg/ml), p=0,02. CXCL10 has good diagnosis value, with and under curve value
(AUC) of 0,980. Statistic analysis showed that CXCL10 has a great discriminative
value for septal fibrosis, having an under curve area AUC = 0,709. The serum level of
CXCL10 correlates with the activity degree, significantly increased values are notable
at patients with sever activity (A3) (397,78+95,57 pg/ml), compared to those with
minimum activity (Al) (242,57+152,84 pg/ml), p<0,001. CXCL10 significantly
correlates with hepatic biochemical parameters: ALAT, ASAT, and GGT, CXCL10
has a very similar behavior to that of serumtransaminases, with a diagnosis power
comparable to that of serum transaminases, for the diagnosis of hepatic lesions,
CXCL10 serum levels positively correlated to STNFR-2 serum levels, correlation with
was maintained in the multivariate analysis through multiple regression.

CCL2 has a similar behavior to CXCL10, more than that of CCL2
significantly correlated with biochemical parameters of the lipid metabolism: total
cholesterol, HDL cholesterol and triglycerides. In multivariate analysis, CCL2
positively correlated with CXCL10. Multivariate analysis through multiple linear
regression highlights the age, body mass index, total cholesterol and triglycerides, as
factors independently correlated with CCL2. CCL21 positively correlates with F4
fibrosis and with STNFR-2 and CCL2 serum levels.

CXCL10, CCL2 and CC21 serum levels were analyzed depending on the
presence or absence of cryoglobulinemia. CXCL10 values, at positive patients were
significantly increased (media 499,88+120,35pg/ml) than those of the patients with
chronic viral hepatitis C without cryoglobulines (media 281,89+119,80 pg/ml,
p=0,01).

CCL2 and CCL21 did not have significantly increased levels (media
391,75+€111,52pg/ml, as also 438,86+£200,66 pg/ml ) than those of CM negative
patients (media 328,93+83,84 pg/ml, as also 418,21+223,43 pg/ml).

Conclusions:

e Medium values of chemokines were increased at patients with chronic VHC
infection, than those of the control group. These chemokines have a great
discriminative power for chronic viral hepatitis C.

e Studied chemokines serum level correlates, in part with the histopathological
characteristics of hepatic biopsy, CXCL10 correlates with the activity degree, and
all the three chemokines correlate, especially with the advanced stadium of hepatic
fibrosis.

e CXCL10 has a similar diagnosis power to ALAT, ASAT.
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e There is an independent association between studied chemokines (CXCL10,
CCL21) and proinflammatory cytokines (STNFR-2), and also between CCL21 and
CCL2, which underline the involvement of the chemokines and cytokines network
in the pathologic processes in chronic viral hepatitis C .

e CXCL10 serum levels are significantly increased at patients with
cryoglobulinemia and VHC.

Selectine serum levels in chronic viral hepatitis C

Aim of study:

- Evaluation of E and P soluble selectins serum levels, at patients with chronic viral
hepatitis C and establishing some correlations between biochemical, histological,
virusologic, characteristics and the two selectins serum levels.

- To establish a relation between the two selectins serum levels and the cytokines and
chemokines studied in this paper.

- The establishment of some relations between chemokines, cytokines, selectins serum
levels studied in this paper and the presence or absence of non-organ specific
autoantibodies.

Patients and methods: 80 patients with chronic viral hepatitis C were included
in the study. Patients were compared with a control group of 14 healthy persons. sE
and sP soluble selectins seric level was determined by ELISA immunoenzymatic
method, using commercial Kkits. Autoantibodies determinations were made
retrospective, through indirect immunoflourescence method.

Results: Patients with chronic viral hepatitis C present significantly increased
SE selectine values, than those of the control group. sE selectin has a great
discriminative power for patients with chronic viral hepatitis C, having the area under
the curve AUC = 0,959.

Medium values of sE selectin are significantly increased at patients with
activity A3 (n=30, medium value=69,17+12,94 ng/ml) than those with Al or A2
(n=15, medium value=47,97+17,69 ng/ml as also n=35, medium value=60,55 +17,27
ng/ml), p<0,05. In the same time there are significant statistic differences between
patients with A2 and those with Al activity (p<0,05).

It was noticed a significant correlation of E selectin values with the values of
total cholesterol and glycemia (r=0,33; p=0,01) at patients with chronic hepatitis, and
with the values of total cholesterol, thrombocytes and leucocytes ( p=0,03; p=0,02
respectiv p=0,02) in the case of hepatic cirrhosis.

The multiple linear regression made for sk selectin and the biologic parameters
found significant in the univariate analysis show that only total cholesterol and
glycemia are significantly and independently associated with E selectin values
(p=0.04 as also p=0,01).

A significant correlation was found between sE selectin values and STNFR-2
values, at patients with chronic hepatitis C and also at those with cirrhosis (p=0,01),
and a correlation with 1L-6, CXCL10, but only at patients with chronic hepatitis. In
the Multivariate analysis STNFR-2 and CXCI10 values are significantly and
independently associated with SE selectin values, at patients with chronic viral
hepatitis C, association which also maintains for STNFR-2, in the case of patients
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The behavior of sP sElectin is different from that of sE selectin, and it
significantly correlates with CCL2 and the number of thrombocytes.

Patients with chronic viral hepatitis C were analyzed dependent of the
presence or absence of non-organ specific autoantibodies (NOSA). The statistic
analysis did not show significant differences regarding patients age, sex distribution
and biochimical parameters values, with the exception of viremia , increased
levels of viremia being more frequently associated with the presence of NOSA
(p<0,0001). Immunologic parameters did not have significantly increased levels at
patients dependent on the absence or presence NOSA. We can not say the same thing
for sE selectine values which were significantly increased (media 66,34+15,72 pg/ml,
p=0,04) at patients NOSA positive than those of the patients with chronic viral
hepatitis C and NOSA negative (media 58,46+17,84).

Conclusions :Medium values of selectines were increased, at patients with chronic
VHC infection, than those of the control group. Studied selectines have a great
discriminative power for chronic viral hepatitis C.

e SE selectine has a great discriminative power for the degree of necroinflammation
activity.

e The presence of some associations between studied selectins and chemokines,
suggests their implication in the intricate, fiziopathologic mechanisms, in the
chronic VHC infection.

e SE selectine has serum levels significantly increased at VHC patients with non-
organ specific autoantibodies.

Non-organ specific autoantibodies in chronic viral hepatitis

Aim of study:

- Determination of NOSA prevalence at patients with chronic viral hepatitis C and B
and with showing the aspect of these autoantibodies.

- Evaluating the relation between the presence of NOSA and the biochemical activity
and hepatic histology.

- Evaluating the impact of the presence of these autoantibodies on the efficiency of
antiviral therapy combined with pegilated IFN-alfa si ribavirin, in chronic viral
hepatitis C.

Patients and methods:

The evaluation of NOSA prevalence and pattern was made on two groups of
patients: grup |: 64 patients with chronic viral hepatitis C; grup Il: 8 patients with
chronic viral hepatitis B, B+D. Autoantibodies determinations were made
retrospective, through indirect immunoflourescence method and immunoenzymatic
method for ANA typing.

The used treatment scheme was IFN-a2b (Intron A, Schering Plough
Mildenhall, Suffolk, Anglia) or IFN-a2a (Roferon A, Hoffman-LaRoche Cia S. A,
Basel, Elvetia) in dose of 3 megaunits three times a week administrated subcutaneous
for 24 weeks. To this was added Ribavirin (RBV) in variable doses between 1000-
1200 mg/day.

Results: autoantibodies prevalence in this study was as follows: 22 patients
from 64 (34%) had at least one autoantibody (ANA, SMA, LKM, ANCA) at the
beginning and during the treatment. The beginning values of ALAT and the high level
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of the ARN-VHC were significantly increased at NOSA positive patients (p<0,05). In

the same time NOSA presence was statistical associated with an early virusologic

response and a reduced virusologic response at the end of the treatment, p<0,05. The

Titre and the aspect of the autoantibodies at immunofluorescence: ANA had the major

prevalence, being present at 12 patients (18%), ANA, generally, had a spotted aspect,

SMA had in all the cases a SMA-V aspect, and ANCA had an atypical ANCA aspect.

A particular aspect was observed for the chronic VHC infection, with the color of the

cytoplasm of the substrat cell Hep2. At typing, most of ANA remain antyping. For the

study group Il of patients with chronic viral hepatitis B, NOSA prevalence was very
reduced, from 28 patients only 3 (10,7%) had autoantibodies.
Conclusions:

e Non-organ specific autoantibodies prevalence is 34,3 %, at the study group with
chronic viral hepatitis C.

e A specific aspect of chronic viral hepatitis C was described, with the color of the
cell cytoplasm Hep2.

e Over 65% from ANA are not typing with the commune commercial kits, and there
IS no association between the target antigen and the virusologic response at the end
of the treatment

e NOSA associates at the beginning of the treatment with increased serum levels of
ALAT and viremia.

e NOSA  presence was statistical associated with an early virusologic response
and a reduced virusologic response at the end of the treatment.

e NOSA prevalence, associated with hepatitis B virus infection, is 10,7% from the
study group, and the autoantibodies belong to type | of autoimmune hepatitis:
ANA, ASMA.

Cellular mediate immunity determinations through flowcytometry in chronic
viral hepatitis

Aim of study:
- immunophenotyping analysis of peripheral lymphocyte from the blood of the
patients with chronic viral hepatitis
- CD4/CDS8 ratio analysis and its involvement in the etiology of chronic viral hepatitis

Patients and methods: 31 patients with chronic viral hepatitis were included in
this study. Patients were compared with a control group of 17 healthy persons.
Lymphocytes immunophenotyping was accomplished through flowcytometric analysis,
through bicolor and/or monocolor analysis, on a EPICS analyzer (Coulter Electronic
Laboratory, Hialeah, FL). Medium values, Standard Deviations (SD), medium error
(ME) was calculated, of the obtained results regarding the percentage and the absolute
lymphocytes number (cellssmm3). The signification of the values difference were
determined on the basis of t-Student test.

Results. At the flowcytometric analysis of lymphocytes from the patients blood
with chronic viral hepatitis compared to the control group, was established a
significant increase of CD3+ T lymphocytes percentage from 66,2 % to 73,19%
(p<0,03), associated with the significant decrease of CD4+ helper LT subpopulation
(p<0,02), CD25+ activate T lymphocytes (p<0,02) and of the immune CD4/CD8 ratio
(p<0,01).
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In chronic viral hepatitis C vas noticed an increase of the CD8+ LT percentage
(p=0,009) with the decrease of CD25+ activate T lymphocytes 9p=0,03) and of
CD4/CD8 (p=0,002) ratio. In the case of chronic viral hepatitis B the aspect is
different: the marking decrease of CD4+ LT subpopulation (p=0,005). At patients
with double VHC and VHB viral infection, CD3+ LT percentage was remarkable
increased than that of the control group, p=0,03).

In the case of the patients with double chronic infection, compared with those
VHC positive, it is noticed a marking increase of CD4+ LT absolute number
(p<0,05), and also of the percentage and absolute number of active CD25+ LT
(p<0,02, as also p<0,008), which are increased than those of the patients with chronic
VHB infection(p<0,02, as also p<0,006).

Patients were grouped on the basis of the immune ratio, into three distinct
classes: with inverse immune ratio, with normal and/or high immune ratio and with
low, but not inverse immune ratio. In all the three groups of patients were not
established significant differences in the percentage level and/or absolute number of
lymphocytes.

Conclusions: through lymphocytes immunophenotyping from the peripheral blood
from patients with chronic viral hepatitis B, C and double, was established the non
homogenous aspect of lymphocytes populations and CD8+ and CD4+ LT
subpopulations. The distribution of patients into the three classes, on the basis of the
CD4/CD8 immune ratio, it is not dependent on the nature of the etiologic agent
(HBV, HCV or double infection).
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