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Afectiunile cronice ale ficatului reprezintd o importantd problema de sanatate publica.
Oricare ar fi natura agresiunii asupra ficatului, se pare ca se respectd modelul de evolutie:
inflamatie -> necroza -> vindecare (fibroza) -> regenerare (ciroza) -> displazie -> carcinom
hepatocelular. Un pas important al acestui traseu il reprezinta fibrogeneza. Pe de alta parte, sunt
din ce in ce mai multe dovezi ca, la pacientii cu anumite hepatopatii difuze (cum ar fi hepatita
cronicd virala C), steatoza este un factor de risc independent asociat cu activitatea
necroinflamatorie si cu progresia fibrozei.

Pentru moment, standardul de aur in evaluarea atat a fibrozei, cat si a steatozei este
biopsia hepaticd, o metoda invaziva insa, cu posibile efecte secundare. Ca urmare, cele mai
multe cercetdri efectuate pe plan mondial in acest moment sunt indreptate spre dezvoltarea unor
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metode alternative, neinvazive de diagnostic, capabile sa evalueze fibroza si steatoza de o
maniera cat mai exacta.

In acest context, am incercat sa efectuez un studiu aprofundat asupra a doud metode
ultrasonografice noi de evaluare a hepatopatiilor difuze - elastografia tranzitorie
unidimensionald - ETU (Fibroscan®), si analiza computerizati a datelor care alcituiesc imaginea
ecograficd, 1n scopul evaluarii neinvazive a hepatopatiilor difuze.

In partea teoretica a tezei se trece in revista importanta diagnosticului hepatopatiilor
difuze 1n contextul actual, avantajele si mai ales limitele biopsiei hepatice in evaluarea acestor
afectiuni, decurgdnd de aici necesitatea gasirii unor mijloace alternative, neinvazive de
diagnostic. Dintre aceste metode neinvazive, sunt trecute in revistd metodele imagistice,
punandu-se un accent deosebit pe evaluarea fibrozei si a steatozei prin ultrasonografie,
tomografie computerizata si rezonantd magnetica nucleard. Un capitol foarte important al tezei
este reprezentat de descrierea unor metode care ar putea optimiza examinarea ultrasonografica
uzuald pentru evaluarea neinvaziva a hepatopatiilor difuze: -elastografia tranzitorie
unidimensionald - ETU (Fibroscan) si respectiv prelucrarea computerizatd a imaginilor
ultrasonografice.

Partea speciala cuprinde doua mari directii de cercetare: evaluarea neinvaziva a fibrozei
si respectiv evaluarea neinvaziva a steatozei din hepatopatiile difuze prin tehnici ultrasonografice
noi, si este structurata in 7 studii.

Analiza modificarilor histopatologice care influenteaza rigiditatea hepatica

Obiective:

- Evaluarea parametrilor histopatologici care influenteaza rigiditatea hepatica;

- Cuantificarea si precizarea aportului fiecaruia dintre acesti parametri la cresterea

rigiditatii, intr-un lot de pacienti biopsiati cu hepatita cronica virala C;
- Realizarea unui model predictiv al rigiditatii hepatice pe baza modificarilor
histopatologice existente la pacientii cu hepatitd cronica virala C;

Pacienti si metoda.

In acest studiu au fost inrolati, prospectiv, 581 pacienti cu infectie virald C, examinati in
Clinica Medicala III, Cluj-Napoca, impartiti in 2 loturi: lotul A format din 324 pacienti
(examinati in perioada mai 2007 - martie 2008), pe care s-a elaborat modelul predictiv al
rigiditatii hepatice in functie de parametrii histopatologici; respectiv lotul B - format din 257
pacienti (examinati in perioada aprilie 2008-decembrie 2008), pe care s-a validat modelul
predictiv construit (lotul de validare).

Toti pacientii urmau sa efectueze o biopsie hepatica in vederea gradarii si stadializarii
afectiunii (interpretatd conform scorului Metavir), iar inainte cu o zi de biospie, au fost evaluati
elastografic.

Rezultate.

In lotul A pe care s-au analizat modificarile histopatologice care influenteaza rigiditatea
hepatica, marea majoritate a paciengilor au fost de sex feminin, cu o varsta medie de 48,41 ani.
Dimensiunea medie a specimenului bioptic a fost 11,38 mm, cu un numar mediu de 11,6 spatii
porte. Au existat pacienti in fiecare stadiu de fibroza: FO-13 (4%), F1 — 101 (31,2%), F2 -104
(32,1 %), F3-37 (11,4%), F4-69 (21,3%).

Rigiditatea hepatica a variat intre 2,90 - 75 kPa (mediana-12,10 kPa). Desi a existat o
corelatie slabd, dar semnificativa statistic, Intre rigiditate si steatoza (1r=0,255, p<0,0005),
respectiv fierul intrahepatic (r=0,143, p=0,03) si una medie cu activitatea necroinflamatorie
(r=0,378, p<0,0005), corelatia cea mai puternica s-a obtinut cu fibroza (r=0,759, p<0,0005).



Regresia univariatd a aratat ca fibroza (R*=0,610, p<0,0005), activitatea (R*=0,145,
p<0,0005) si steatoza (R2=0,037, p=0,002) se coreleazd cu valoarea logaritmicd a rigiditatii
hepatice. In analiza de regresie multipla, toate cele 3 variabile influenteaza independent
rigiditatea transformata logaritmic. Fibroza, activitatea si steatoza explicd impreund 62,4% din
variatia rigiditatii hepatice, (R2=O,624, p<0,0005), restul de 37,6% neputandu-se explica in acest
fel. Cei 3 parametri explica separat 45,95% din procentul lui R?, cea mai importanta contributie
aducand-o fibroza. Diferenta de 16,45% (62,4%-45,95%) reprezinta contributia combinata a
celor trei parametrii histopatologici la variatia rigiditatii. Modelul de predictie al rigiditatii
transformate logaritmic in functie de fibroza, activitatea necroinflamatorie si steatoza poate fi
scris dupa cum urmeaza:

Rigiditatea hepatica (transformata logaritmic) = 0,493+ 0,180*stadiul fibrozei+
0,034 *steatoza + 0,033 *gradul activitatii

Validarea modelului s-a facut pe un nou lot de 257 pacienti (lotul B), avand caracteristici
similare cu cele ale lotului pe care s-a elaborat modelul (lotul A) din punct de vedere al profilului
biochimic si distributiei pe stadii de fibroza. Pentru fiecare dintre acesti pacienti din lotul B (de
validare), s-a calculat un nou parametru (rigiditatea hepatica prezisa), cu ajutorul ecuatiei
generate de modelul obtinut. Initial s-a inspectat vizual rata de potrivire intre rigiditatea prezisa
si cea masuratd prin ETU cu ajutorul graficului Bland-Altman, care nu a aratat erori sistematice
intre rezultatele celor doud metode. Coeficientul de potrivire intre rigiditatea prezisd si cea
masurata initial a fost cuantificat ca fiind bun ICC = 0,751 (0,674 - 0,809, p<0,0005).

In ceea ce priveste influenta activitatii necroinflamatorii, in stadiile de fibroza unde lotul
de pacienti ne-a permis efectuarea comparatiei (F1, F2 si respectiv F3), la acelasi grad de
steatoza (cel mult usoard), activitatea necroinflamatorie severa a dus la cresterea semnificativa a
rigiditatii hepatice comparativ cu cei cu activitate necroinflamatorie ugoard/moderata de la 5,87 +
1,81 kPala 6,83 = 2,67 kPa (la cei cu F1), de la 7,06 £ 2,52 kPa la 8,99 + 4,52 kPa (la cei cu F2),
respectiv de 1a 9,52 + 5,00 kPa la 12,34 + 6,09 kPa (la cei cu F3).

In ceea ce priveste influenta steatozei, in stadiile de fibroza unde lotul de pacienti ne-a
permis efectuarea comparatiei (F1 si respectiv F2), la acelasi grad de activitate necroinflamatorie
(moderata-severa), prezenta steatozei a dus la cresterea semnificativa a rigiditatii hepatice de la
5,89 £ 1,64 kPa la 7,15 £ 2,67 kPa (la cei cu F1), respectiv de la 7,23+2,74 la 8,55+4,67 kPa (la
cei cu F2).

Concluzii.

1. Rigiditatea hepatica este un parametru fizic complex, care este influentat, in grade
variate, de mai multi factori si nu numai de fibroza.

2. La pacientii cu hepatita cronica virald C, fibroza, activitatea si steatoza influenteaza
independent rigiditatea transformatd logaritmic si explicd impreuna 62,4% din variatia
rigiditatii hepatice, restul de 37,6% neputandu-se explica In acest fel.

3. Fibroza este principalul predictor al rigiditatii hepatice, dar steatoza si activitatea
necroinflamatorie nu pot fi neglijate si ar putea explica variabilitatea rigiditatii in cadrul
aceluiasi stadiu de fibroza.

4. Modelul de predictie al rigiditdtii transformate logaritmic in functie de fibroza, activitatea
necroinflamatorie si steatoza poate fi scris dupa cum urmeaza:

Rigiditatea hepatica (transformata logaritmic) = 0,493+ 0,180*stadiul fibrozei+

0,034 *steatoza + 0,033 *gradul activitatii.



Performanta elastografiei tranzitorii unidimensionale in evaluarea
fibrozei, hipertensiunii portale si riscului de carcinogeneza
la pacientii cu infectie virala C

Studiul de fata a avut urmatoarele obiective:
- aprecierea performantei elastografiei tranzitorii unidimensionale in evaluarea fibrozei
intr-un lot foarte mare de pacienti biopsiafi cu hepatitd cronica virala C din Cl Medicala

[11, Cluj-Napoca, urmariti prospectiv;

- analiza rigiditatii hepatice la pacientii cu cirozd virala C 1n vederea stabilirii
diagnosticului si predictiei complicatiilor;

- analiza factorilor care influenteaza rata de succes a examinarii;

- analiza concordantei intre stadiul fibrozei dovedit bioptic si cel prezis prin ETU.

Pacienti.

In acest studiu au fost inrolati, prospectiv, 743 pacienti cu infectie virala C, examinati n
Clinica Medicala III Cluj-Napoca in perioada mai 2007- decembrie 2008. Toti aveau ARN-HCV
pozitiv in ser. Din ei, 616 urmau si efectueze o biopsie hepaticd in vederea gradarii si
stadializarii afectiunii, iar restul de 127 erau cu diagnosticul cert de ciroza hepatica virala C
(confirmat prin biopsie efectuatd cu cel mult 6 luni nainte de examinarea elastografica, ecografie
si endoscopie digestiva superioara). Acestia din urma nu au mai fost biopsiati incad o datd si au
fost incadrati ca avand fibroza stadiul 4 (dupa clasificarea Metavir). Rigiditatea hepatica a fost
evaluata prin ETU, obligatoriu cu o zi inaintea biopsiei, pentru a evita modificarile locale induse
de injectarea anestezicului si de procedura in sine.

Rezultate.

Marea majoritate a pacientilor au fost de sex feminin, cu o varsta medie de 49,57 ani.

Desi a existat o corelatie slaba, dar semnificativa statistic, intre rigiditate si steatoza
(rs=0,178, p<0.01), respectiv fierul intrahepatic (rs=0,185, p<0.01) si una medie cu activitatea
necroinflamatorie (rs=0,406, p<0,01), corelatia cea mai puternica s-a obtinut totusi cu fibroza
(rs=0,813, p<0,01). Valorile cutoff ale rigiditatii hepatice predictive pentru fiecare stadiu de
fibroza sunt: 5,7 kPa pentru F>1 (Sn 80,46%, Sp 93,10%, VPP 99,6%, VPN 16,7%, AD
83,19%); 7,5 kPa pentru F>2 (Sn 76,72%, Sp 82,81%, VPP 89%, VPN 66,2%, AD 78,75%); 9,1
kPa pentru F>3 (Sn 88,33%, Sp 89,05%, VPP 85,2%, VPN 91,4%, AD 88,47%); respectiv 13,2
kPa pentru predictia cirozei (Sn 94,37%, Sp 93,7%, VPP 96,3%, VPN 97,5%, AD 93,75%)

AUROC ajustatd in functie de prevalenta fiecdrui stadiu de fibrozd nu a diferit
semnificativ fatd de AUROC observata initial in lotul nostru: 0,923 vs 0,913 pentru F>1, 0,903
vs 0,871 pentru F>2, 0,954 vs 0,941 pentru F>3, respectiv 0,986 vs 0,976 pentru predictia cirozei.

La pacientii cu ciroza, rigiditatea hepatica a variat intre 7,3 - 75 kPa, cu 0 medie de 32,58
kPa. Ea s-a corelat semnificativ cu sexul pacientilor, ASAT, ALAT, GGT, bilirubina totala,
fosfataza alcalina, precum si cu prezenta hepatocarcinomului, varicelor esofagiene si clasa Child.
Media rigiditatii hepatice este mai mare la cei cu varice de grad 2-3 comparativ cu cei cu varice
absente sau de grad 1 (45,06£20,49 kPa vs 31,88 £16,73 kPa, p<0,0001), la cei cu
hepatocarcinom comparativ cu cei fard (41,93420,66 kPa vs 33,16+18,39 kPa, p=0,003) si la cei
cu ciroza Child B sau C comparativ cu cei cu Child A (44,24+18,98 kPa vs 33,23+17,17 kPa,
p<0,0001). Dintre factorii care se coreleaza cu rigiditatea hepatica in analiza univariata, analiza
multivariatd demonstreaza ca singurii care influenteaza independent rigiditatea la pacientii cu
ciroza hepatica sunt ASAT, ALAT si prezenta varicelor esofagiene (p<0,001). Evaluarea
rigiditatii hepatice nu este suficient de sigurd pentru detectia prezentei si gradului varicelor
esofagiene intr-o asemenea masurd Incat sa Inlocuiasca endoscopia digestiva, dar ar putea
reflecta Tn schimb riscul de sangerare. In studiul nostru, aria de sub curba ROC pentru predictia
prezentei varicelor esofagiene (indiferent de grad) a fost de doar 0,672. Valoarea cutoff de 28
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kPa are o sensibilitate de 65,67% si specificitate de 66,67%. Aria de sub curba ROC pentru
predictia prezentei varicelor esofagiene de grad cel putin 2 a fost de doar 0,686, iar valoarea
cutoff de 39,4 kPa are o sensibilitate si specificitate de 53,97% respectiv 78,40%. Daca s-ar
folosi in schimb valorile propuse in studiile precedente, atunci sensibilitatea ar fi intr-adevar
mare, in schimb specificitatea ar fi mult prea mica pentru a permite o utilizare de rutind in
practica clinica

Rata de succes a examindrii a variat intre 0-100% (cu o medie de 84,82%). La cei mai
multi dintre pacienti (86%) S-a obtinut o ratd de succes peste 60%, in timp ce la 3,1% nu s-a
putut efectua deloc mésuratoarea. Pacientii cu o ratd micd de succes (<60%) au avut un indice de
masa corporald mai mare, varsta mai avansatd i au fost predominant de sex feminin. Nu s-a
observat o relatie semnificativa cu parametrii biochimici sau histologici. Analiza de regresie
logistica a ardtat ca singurii factori care se asociazd independent cu rata de succes sub 60% sunt
indicele de masa corporala crescut si sexul feminin.

Pacientii la care s-au inregistrat rezultatele fals pozitive cu discordante de minim 2 stadii,
comparativ cu cei la care stadiul fibrozei prezis a fost concordant cu cel dovedit bioptic au fost
cei de sex feminin, cu indicele de masa corporald mai mare, cei cu nivel mai mare al ALAT si
cu nivel mai scazut al GGT. Analiza de regresie logistica a ardtat insa ca singurii factori care se
asociaza independent cu obtinerea unor rezultate fals pozitive sunt sexul feminin, indicele de
masa corporald crescut si nivelul crescut al ALAT. Ca urmare, ar fi necesara stabilirea unor
algoritmi de interpretare a rezultatului rigiditatii hepatice care sd ia considerare in mod
obligatoriu parametrii antropometrici si analizele de laborator, si din cadrul acestora din urma,
mai ales nivelul transaminazelor.

Concluzii.

Studiul nostru demonstreaza performanta diagnosticA a elastografiei tranzitorii
unidimensionale in evaluarea fibrozei, hipertensiunii portale si riscului de carcinogeneza in
hepatita cronica virala C, pe un lot foarte mare de pacienti biopsiati examinati intr-un singur
centru medical i ca urmare poate reprezenta un prim pas in implementarea in Romania, la fel ca
in alte tari europene, a unor algoritmi de evaluare neinvaziva a fibrozei.

Aportul elastografiei tranzitorii unidimensionale in evaluarea fibrozei la pacientii cu
hepatita cronica virala B, comparativ cu cei cu hepatita cronica virala C, conform scorului
Ishak

Obiective:
1. aprecierea performantei ETU in evaluarea fibrozei pe un lot de pacienti biopsiati cu
hepatita cronica virald B din Cl Medicala I1I, Cluj-Napoca, urmariti prospectiv;
2. stabilirea valorilor cutoff predictive pentru fiecare stadiu de fibrozd in concordanta cu
sistemul de stadializare Ishak, Tn hepatita cronica virala B comparativ cu hepatita cronica
virala C.
Pacienti si metode.
In acest studiu au fost inrolati, prospectiv, 108 pacienti cu infectie virald B si 651 pacienti
cu infectie virala C, examinati in Clinica Medicala III, Cluj-Napoca in perioada mai 2007-
ianuarie 2009 care urmau sa efectueze o biopsie hepatica in vederea gradarii si stadializarii
afectiunii (interpretata conform scorului Ishak). Rigiditatea hepatica a fost evaluata prin ETU, cu
o0 zi inaintea biopsiei.
Rezultate.
Spre deosebire de lotul cu HCV, in lotul de pacienti cu infectie virald B, marea majoritate
a acestora au fost de sex masculin, cu o varsta si un indice de masa corporala usor mai scazute,
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de 45,75 + 12,23 ani, respectiv 25,50+4,73 kg/mz. In rest, profilul biochimic nu a diferit
semnificativ in functie de etiologia infectiei virale.

Rigiditatea hepatica s-a incadrat intre 2,70 — 75 kPa, cu o medie de 15,01 £14,07 kPa
(pentru cei cu HBV) si respectiv 12,74 + 12,80 kPa (pentru cei cu HCV). Nu s-au putut obtine
masurdtori valide prin aceastd tehnica la 1 pacient (0,9%) din pacientii cu VHB si la 18 (2,8%)
din pacientii cu VHC, toti avand un indice de masa corporald de peste 30 kg/m?.

Daci la pacientii cu VHC rigiditatea hepatica s-a corelat puternic cu fibroza, moderat cu
activitatea necroinflamatorie si slab cu steatoza, la cei cu VHB s-a obtinut o corelatie
semnificativa statistic doar cu fibroza (corelatie puternicd) si cu activitatea necroinflamatorie
(moderat), dar nu si cu steatoza. In concordanta cu aceste rezultate, fibroza este principalul factor
care influenteaza rigiditatea hepatica atat la pacientii cu VHB cat si la cei cu VHC

In lotul de pacienti cu infectie virald B, valorile cutoff pentru predictia fiecarui stadiu de
fibroza conform scorului Ishak au fost: 5,1 kPa (pentru F>1), 6,6 kPa (F>2), 7,1 kPa (F>3), 9,1
kPa (pentru F>4), 11,6 kPa (pentru F>5) si respectiv 12,8 kPa (pentru F>6), obtinandu-se arii de
sub curba ROC foarte bune, de 0,927, 0,900, 0,921, 0,943, 0,960 si respectiv 0,955.

Folosind tot scorul Ishak, valorile cutoff pentru predictia fibrozei la pacientii cu infectie
virald C au fost usor diferite: 4,7 kPa (pentru F>1), 6,1 kPa (pentru F>2), 7,5 kPa (pentru F>3),
9,7 kPa (pentru F>4), 13,2 kPa (pentru F>5) si 14,1 kPa (pentru F>6), obtinandu-se arii de sub
curba ROC foarte bune, de 0,954, 0,808, 0,846, 0,927, 0,973 si respectiv 0,970.

Concluzii.

ETU are performante similare la pacientii cu VHB ca si la cei cu VHC, ariile de sub
curba ROC fiind similare pentru predictia fiecarui stadiul de fibroza in cele doud loturi, cu
exceptia stadiilor F>2 si F>3 unde aria de sub curba ROC a fost mai buna chiar la cei cu VHB
comparativ cu cei cu VHC.

Evaluarea performantei elastografiei tranzitorii unidimensionale in aprecierea stadiului
fibrozei la pacientii cu steatohepatita nonalcoolica

Obiective:

1. aprecierea performantei ETU in evaluarea fibrozei pe lot de pacienti biopsiati cu
steatohepatita nonalcoolicd (SHNA) din Cl Medicala III, Cluj-Napoca;

2. stabilirea valorilor cutoff predictive pentru fiecare stadiu de fibroza in concordanta cu
sistemul de stadializare Brunt in SHNA

3. analiza factorilor care determina discordantele intre stadiul fibrozei dovedit bioptic si cel
prezis prin ETU la pacientii cu SHNA

Pacienti.

In acest studiu au fost inrolati, prospectiv, 72 pacienti cu SHNA examinati in Clinica
Medicald III, Cluj-Napoca in perioada mai 2007- decembrie 2008, care urmau sa efectueze o
punctie biopsie hepaticd in vederea gradarii si stadializarii afectiunii (scorul Brunt).

Rezultate.

Rigiditatea hepatica s-a incadrat intre 2,80-16,90 kPa, cu 0 medie de 6,77+2,73 kPa.

Rata de succes medie a examinarii a fost de 84,22%. Pentru 3 pacienti nu s-a putut obtine
nici o masurdtoare valida, In timp ce, la alti patru, rata de succes a examinarii a fost sub 60%.
Toti acesti pacienti au avut un indice de masa corporald de peste 30 kg/mz. Pacientii care au avut
o ratd de success < 60% au avut un indice de masa corporald mai mare decat cei cu rata de
succes > 60%, dar diferenta nu a fost semnificativa statistic (31,72 + 3,38 vs 29,50 = 4,11,
p=0,173). Restul parametrilor biochimici, antropometrici sau histologici nu au inregistrat
diferente semnificative intre cele doua grupuri, dar lotul este prea mic pentru o analiza riguroasa
a factorilor care duc la obtinerea unei rate mici de succes



Rigiditatea hepatica s-a corelat in grad moderat cu fibroza (rs = 0,661, p<0,0001) si slab,
dar semnificativ statistic, cu balonizarea (rs = 0,385, p = 0,001), inflamatia lobulara (rs = 0,364,
p=0,002) si cu steatoza (rs = 0,435, p<0,0001). Nu s-a obtinut nici o corelatie cu tipul steatozei

(rs= - 0,072, p=0,557). Dintre factorii care se coreleaza cu rigiditatea hepatica, analiza
multivariata a aratat ca singurul care influenteaza independent rigiditatea la pacientii cu SHNA
este fibroza (p<0,001)

Valorile cutoff ale rigiditagii hepatice predictive pentru fiecare stadiu de fibroza la
pacientii cu SHNA au fost: 5,3 kPa pentru predictia stadiilor F>1 (Sn 93,48%, Sp 78,26%, VPP
89,6%, VPN 85,7%, AUROC 0,879); 6,8 kPa pentru F>2 (Sn 66,67%, Sp 84,31%, VPP 60%,
VPN 87,8%, AUROC 0,789), respectiv 10,4 kPa pentru predictia fibrozei severe (Sn 100%, Sp
96,87%, VPP 71,4%, VPN 100%, AUROC 0,978).

Rezultatul intre fibroza prezisa prin ETU si cea documentata bioptic a fost concordanta in
85% din cazurile la care biopsia indica stadiul FO, 65,4% din cazurile de F1, 40% din cazurile de
F2 si respectiv 62,5% din cazurile de F3. Cele mai multe discordante s-au inregistrat asadar la
pacientii la care biopsia indica stadiul F2. Pacientii la care s-au inregistrat rezultatele fals
pozitive au avut nivelul ALAT semnificativ mai mare decat la cei la care rezultatele au fost
concordante (123,41+77,32 vs 83,60+50,96, p=0,039). Nu s-au inregistrat diferente semnificative
in randul celorlal{i parametri biochimici, antropometrici sau histologici. Nu existd diferente
semnificative ale parametrilor antropometrici, biochimici sau histologici in lotul de pacienti la
care rezultatele biopsiei si ale ETU au fost concordante, comparativ cu cei la care s-au inregistrat
rezultate fals negative.

Concluzii.

ETU a fost dezvoltata ca o metoda de stadializare a bolii. Nu poate determina cauza
afectiunii hepatice, nu poate formula diagnostice diferentiale subtile (de exemplu steatoza vs
steatohepatita nonalcoolicd); nu poate grada activitatea necroinflamatorie; in schimb, ar putea
substitui biopsia hepatica in evaluarea progresiei afectiunii spre ciroza. Acuratetea diagnostica
maximd se obtine pentru predictia fibrozei severe (95,65%), in timp ce, pentru predicatia
stadiilor F>2, acuratetea este de doar 75,36%.

Evaluarea performantei unei noi metode elastografice (tehnica ARFI) comparativ cu
elastografia tranzitorie unidimensionala (Fibroscan®) in aprecierea stadiului fibrozei in
hepatopatiile cronice

Scop: evaluarea performantei unei noi metode elastografice (tehnica ARFI) in aprecierea
fibrozei intr-un lot de pacienti biopsiati, cu hepatitd cronica viralda C, comparativ atit cu
“standardul de aur” (biopsia), cat si cu o altd metoda, deja validatd (elastografia tranzitorie
unidimensionali - Fibroscan®).

Pacienti si metoda.

In acest studiu au fost inrolati, prospectiv, 112 pacienti cu infectie virala C, examinati n
Clinica Medicala III, Cluj-Napoca in perioada 15 octombrie 2008 — 15 decembrie 2008, care
urmau sa efectueze o biopsie hepaticd in vederea gradarii si stadializdrii afectiunii (conform
scorului Metavir). Pacientii au fost evaluati elastografic prin cele doud metode (ARFI — cu
masurarea vitezei undei de forfecare VUF Tn m/sec - si respectiv ETU — cu mésurarea rigiditatii
hepatice in kPa), de catre un singur examinator.

Rezultate.

Din cei 112 pacienti cu infectie virala C urmariti, la 10 (8,92%) nu s-a putut obtine nici o
masuraoare valida prin tehnica ARFI. Din acestia, 6 au avut o rata de succes <60% prin ETU. Nu
a existat nici un pacient cu esec al masuratorii prin ETU la care sa se poata obtine masuratori
valide prin ARFI. In timp ce rigiditatea hepatica evaluata prin ETU s-a corelat puternic cu
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fibroza, moderat cu activitatea necroinflamatorie si slab cu steatoza, viteza undei de forfecare
masurata prin tehnica ARFI s-a corelat semnificativ statistic doar cu fibroza si activitatea
necroinflamatorie, nu si cu steatoza. Fibroza este principalul factor care se coreleaza cu viteza
undei de forfecare apreciatd prin tehnica ARFI. Per ansamblu, existd o crestere semnificativa a
acestei viteze o datd cu cresterea stadiului fibrozei (p<0,0001). Exista Tnsd suprapuneri intre
stadiile apropiate, astfel ca VUF nu difera semnificativ la cei cu FO-F1 (p=0,493), F1-F2
(p=0,072), F2-F3 (p=0,965).

Valorile cutoff ale VUF predictive pentru fiecare stadiu de fibroza sunt: 1,19 m/s pentru
F>1 (Sn 62,07%, Sp 85,71%, VPP 96,4%, VPN 26,7%, AD 64,70%, AUROC 0,725); 1,34 m/s
pentru F>2 (Sn 67,80%, Sp 92,86%, VPP 93%, VPN 67,2%, AD 77,45%, AUROC 0,869); 1,61
m/s pentru F>3 (Sn 79,07%, Sp 94,83%, VPP 91,9%, VPN 85,9%, AD 89,21%, AUROC 0,900);
respectiv 2 m/s pentru predictia cirozei (Sn 80%, Sp 95,45%, VPP 90,3%, VPN 90%, AD
90,19%, AUROC 0,936).

Aria de sub curba ROC a fost semnificativ mai buni in cazul ETU pentru predictia
stadiilor >F1 si >F2, in timp ce pentru fibroza severa (F3) si pentru ciroza (F4) diferenta intre
performantele celor doua metode nu este semnificativa statistic.

Concluzii.

Utilitatea maxima a tehnicii ARFI se inregistreaza in predictia fibrozei severe si a cirozel,
unde acuratetea oglindita prin aria de sub curba ROC este comparabila cu cea obtinuta prin ETU,
in timp ce, pentru predictia stadiilor incipiente, ETU este mai performanta

Performanta elastografiei tranzitorii unidimensionale in evaluarea fibrozei la pacientii cu
infectie virala C, comparativ cu markerii serici neinvazivi

Obiective:

1. validarea scorurilor biochimice AAR, APRI, FORNS, FIB-4 pe un lot reprezentativ

de 743 pacienti cu infectie virala C internati in Clinica Medicala III Cluj-Napoca;

2. compararea performantei acestor scoruri in evaluarea fibrozei, cu cea a elastografiei

tranzitorii unidimensionale - ETU (Fibroscan®);

3. aprecierea oportunitatii asocierii ETU cu unele scoruri biochimice uzuale, pentru

predictia fiecdrui stadiu al fibrozei.

Pacienti si metoda.

In acest studiu au fost inrolati, prospectiv, 743 pacienti cu infectie virald C, examinati in
Clinica Medicala III Cluj-Napoca in perioada mai 2007- decembrie 2008 care urmau sa
efectueze o biopsie hepaticd in vederea gradarii si stadializarii afectiunii (scorul Metavir).
Rigiditatea hepatica a fost evaluata prin ETU, cu o zi inaintea biopsiei, iar peformanta sa in
evaluarea fibrozei a fost comparata cu cea a scorurilor biochimice. Pentru scorurile biochimice
AAR, APRI, FORNS, FIB-4 s-au analizat urmatoarele tipuri de valori:

- valorile cutoff derivate din curba ROC pentru care suma intre sensibilitate si

specificitate a fost maxima in analiza de fata

- valorile cutoff recomandate 1in studiile originale pentru predictia fibrozei

semnificative si a cirozei.

Rezultate.

Scorurile AAR, APRI, FORNS, FIB se coreleaza cu fibroza hepatica (dar corelatia este
mai slaba decét in cazul ETU), iar valoarea lor medie creste pe masura avansarii fibrozei.

Chiar daca valorile cutoff ale acestor indici au fost stabilite in studiile originale, ele pot
avea o buna valoare orientativd, dar este recomandabil sa se realizeze propriile studii de validare
care sa stabileasca valorile prag specifice in populatia studiata. Astfel, valorile stabilite de noi au



avut o acuratete mai buna decat cele de referintd, si in plus au fost definite pentru predictia
fiecarui stadiu de fibroza, si nu numai pentru fibroza semnificativa si respectiv ciroza.

Pentru predictia fibrozei >F1, cea mai buna arie de sub curba ROC o are ETU (0,913),
urmatd, la o diferentd semnificativa statistic, de: Fib-4 (0,822) , Forns (0,815) si APRI (0,793).
Intre cei 3 indici nu au fost diferente semnificative. La distantd mare se afla AAR (0,596), care
de altfel nici nu poate fi utilizat pentru o predictie de o acuratete acceptabila a fibrozei >F1

Pentru predictia fibrozei semnificative >F2, cea mai buna arie de sub curba ROC o are
ETU (0,871), urmata, la o diferenta semnificativa statistic, de: Forns (0,823), Fib (0,821) si APRI
(0,797). Intre cei 3 indici nu au fost diferente semnificative. La distantda mare de toti ceilalti
indici se afla AAR (0,644)

Pentru predictia fibrozei severe >F3, cea mai buna arie de sub curba ROC o are ETU
(0,941), urmata de: Fib (0,873) si Forns (0,863) si apoi de APRI (0,824). Intre Fib si Forns nu au
fost diferente semnificative, dar ambii au fost semnificativ mai performanti decat APRI. La
distantd mare de toti ceilalti indici se afla AAR (AUROC 0,734).

Pentru predictia cirozei, cea mai buna arie de sub curba ROC o are ETU (0,976), urmata,
la o diferentd semnificativa statistic, de Fib (0,917) si Forns (0,915) si apoi de APRI (0,851).
Intre Fib si Forns nu au fost diferente semnificative, dar ambii au fost semnificativ mai
performanti decat APRI. La distantd semnificativa de toti ceilalti indici se afla AAR (AUROC
0,807).

Dintre aceste scoruri biochimice, cel mai bun este scorul Fib, cu o acuratete de 80,67%
pentru predictia fibrozei >F1, 74,92% pentru >F2, 80,17% pentru >F3 si respectiv 85,62% pentru
predictia cirozei. Luand in considerare scorurile biochimice care se bazeaza pe analize de
laborator uzuale, ETU si scorul Fib par asocierea ideald intrucat influenteaza independent
predictia fiecarui stadiu al fibrozei, cu exceptia fibrozei F>1 care e influentatd doar de ETU.
Utilizarea combinata a ETU si scorului FIB a dus la cresterea acuratetii diagnostice a ETU
pentru toate stadiile de fibroza.

Concluzii.

Centrele care nu dispun de metoda elastografici pot apela initial la determinarea
scorurilor biochimice uzuale ale fibrozei, pentru o prima ,,orientare”. Dintre ele, cel mai bun este
scorul Fib. Centrele care dispun de metoda elastograficd ar trebui sd interpreteze valorile
rigiditatii hepatice tindnd cont si de acesti indici biochimici, pentru cd acuratetea diagnostica
creste semnificativ si astfel ar creste confidenta diagnostica. Luand in considerare scorurile
biochimice care se bazeaza pe analize de laborator uzuale, ETU si scorul Fib par asocierea ideala
intrucat influenteaza independent predictia fiecarui stadiu al fibrozei, cu exceptia fibrozei F>1
care ¢ influentata doar de ETU.

Optimizarea examindrii ultrasonografice uzuale prin prelucrarea computerizati a imaginii
ecografice in vederea cuantificarii steatozei din hepatopatiile difuze

Obiective. Propunerea unei metode inovative de evaluare evaluare neinvaziva a steatozei
hepatice prin calcularea coeficientului de atenuare a ultrasunetelor pe imaginea ecografica (CA);
analiza modului in care parametrii histologici influenteaza coeficientul de atenuare, precum si
performanta acestui coeficient in diferentierea gradelor de steatoza in hepatopatii difuze cu
etiologii diverse dovedite bioptic, comparativ cu performanta ultrasonografiei uzuale.

Pacienti si metoda.

Au fost luati In studiu, prospectiv, 691 pacienti internati in Clinica Medicala III in
perioada noiembrie 2006 - august 2008 (667 cu diferite hepatopatii difuze precum si 24 subiecti
sandtosi, fard afectiuni metabolice sau hepatice, cu analize biochimice si hematologice in limite
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normale si cu un aspect normal al ficatului la examinarea ecografica. Toti pacientii (in afara de
cei din lotul martor) urmau sa efectueze o biopsie hepatica in vederea gradarii si stadializarii
afectiunii, cuantificandu-se unitar gradul de incarcare grasa (SO: incarcare grasa 0-5%; S1: 5-
33%; S2: 33-66%; S3: >66%). De asemenea, au fost evaluate fibroza, inflamatia i balonizarea in
functie de sistemele de scor acceptate pentru fiecare etiologie in parte — Metavir, Ishak, respectiv
Brunt). Inainte cu o zi fati de biopsie, tuturor pacientilor li s-a efectuat cite o ecografie
abdominala cu ajutorul echipamentului GE Logiq 7, utilizand un transductor convex cu frecventa
de 5.5MHz, dupa un protocol special realizat in acest scop. Pe langa examinarea “clasica”, de la
fiecare pacient au fost obtinute imagini ecografice de la nivelul lobului drept hepatic la o
adancime de 16 cm, utilizand aceeasi setare prestabilita si s-a determinat coeficientul de atenuare
a ultrasunetelor dupa o metoda pusa la punct de Universitatea Tehnica din Cluj Napoca.

Rezultate.

Au fost studiati 691 pacienti (din care 24 subiecti sanatosi, 535 cu infectie virala C, 36 cu
infectie virald B si 96 cu SHNA), majoritatea de sex feminin, cu varsta medie de 46,62+10,25
ani. Lungimea medie a specimenului bioptic a fost 11,14 mm (£2,8), cu un numar mediu de
12,15 (£4,1) spatii porte. La pacientii cu infectie virald C sau B, coeficientul de atenuare s-a
corelat semnificativ doar cu gradul de steatoza, nu si cu fibroza sau activitatea necroinflamatorie.
In schimb, la pacientii cu steatohepatita nonalcoolica exista o corelatie semnificativd a CA atat
cu gradul de steatoza, cat si cu balonizarea, inflamatia lobulara si inflamatia portald, dar nu si cu
fibroza. Analiza multivariata a aratat insa ca, dintre acesti parametri, doar steatoza influenteaza
independent coeficientul de atenuare in SHNA.

Valoareca numericd a CA scade semnificativo data cu cresterea severitatii steatozei.
Pentru predictia prezentei steatozei indiferent de grad la pacientii cu SHNA, AUROC se apropie
de valoarea ideala (0,951), in schimb este de doar 0,739 la pacientii cu HCV. Diferenta de
performantd se mentine si pentru predictia celorlalte grade de severitate: pentru steatoza
moderatd/severd AUROC a fost 0,879 (in lotul de SHNA) vs 0,790 (in lotul cu HCV), iar pentru
predictia steatozei severe 0,859 vs 0,752.

Pentru pacientii cu hepatopatii difuze indiferent de etiologie s-au stabilit urmatoarele
valori cutoff: < - 0,0471pentru predictia steatozei SO vs S123 (Sn 50,73%, Sp 92,72%, VPP
88,8%, VPN 62,4%), < - 0,0821 pentru predictia SO1 vs S23 (Sn 79,66%, Sp 76,47%, VPP
43,1%, VPN 94,4%), respectiv < - 0,1474 pentru predictia S012 vs S3 (Sn 66,67%, Sp 91,60%,
VPP 32,0%, VPN 97,9%).

Pentru pacientii cu SHNA, s-au stabilit urmatoarele valori cutoff: <-0,0795 pentru
predictia steatozei SO vs S123 (Sn 80%, Sp 96%, VPP 98,7%, VPN 55,8%), <-0,1142 pentru
predictia SO1 vs S23 (Sn 87,72%, Sp 71,43%, VPP 73,5%, VPN 86,5%), respectiv <-0,1605
pentru predictia S012 vs S3 (Sn 83,33%, Sp 76,47%, VPP 38,5%, VPN 96,3%).

Pentru pacientii cu HCV, valorile cutoff obtinute sunt: < - 0,0471 pentru predictia
steatozei SO vs S123 (Sn 67,09%, Sp 70,14%, VPP 65,4%, VPN 71,7%), < - 0,0564 pentru
predictia SO1 vs S23 (Sn 86,44%, Sp 65,34%, VPP 24,5%, VPN 97,4%), respectiv < - 0,1192
pentru predictia S012 vs S3 (Sn 64,71%, Sp 88,48%, VPP 16,2%, VPN 98,6%).

Prin utilizarea CA, la pacientii cu SHNA creste semnificativ specificitatea examinarii
ecografice uzuale, in timp ce, la pacientii cu HCV, creste sensibilitatea detectiei steatozei.

Facand comparatia Intre performanta examinarii ecografice uzuale si cea a determinarii
coeficientului de atenuare la pacientii biopsiafi, se observa ca beneficiul major al utilizarii
coeficientului de atenuare intr-o populatie cu SHNA este cresterea semnificativa a specificitatii
detectiei steatozei de la 25,20% la 71,43% (pentru detectia > S2), respectiv de la 37,17% la
76,47% (pentru detectia > S3), in timp ce, la pacientii cu HCV aflata in diferite stadii de fibroza
67,09% (pentru detectia > S1), de la 66,10% la 86,44% (pentru detectia > S2), respectiv de la
47,05% la 67,41% (pentru detectia > S3). Luand in considerare pacientii cu hepatopatii difuze
indiferent de etiologie, beneficiul utilizarii CA este cresterea semnificativd a specificitatii
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detectiei steatozei de la 84,84% la 92,72% (pentru detectia > S1), de la 70,39% la 76,47%
(pentru > S2), respectiv de la 87,85% la 91,60% (pentru detectia > S3).

Concluzii.

Coeficientul de atenuare (CA) poate fi utilizat pentru dezvoltarea unei metode imagistice
neinvazive de detectie a steatozei, care nu este operator dependentd. Dintre modificarile
histopatologice intalnite in hepatopatiile difuze, CA este influentat doar de incarcarea grasa, nu si
de fibroza, inflamatie sau balonizare si astfel aceastd metoda ar putea constitui un prim pas in
diferentierea steatozei de fibroza pe imaginea ecografica. Prin utilizarea CA, la pacientii cu
SHNA creste semnificativ specificitatea examinarii ecografice uzuale, in timp ce, la pacientii cu
HCV, va creste sensibilitatea detectiei steatozei.

CONTRIBUTII PERSONALE

Cele mai multe studii efectuate in cadrul acestei lucrari au fost realizate pentru prima data
in Romania si, unele dintre ele, pentru prima data pe plan mondial. Dintre contributiile originale
ale tezei mentionam:

1. realizarea unui studiu complex asupra aportului elastografiei tranzitorii unidimensionale
la pacienti biopsiati cu diferite hepatopatii difuze

2. realizarea, pentru prima datd in literatura mondiald, a unui studiu care a cuantificat
influenta diferitelor modificari histopatologice din hepatita cronica virald C asupra
rigiditatii hepatice, cu elaborarea unui model predictiv

3. stabilirea valorilor cutoff ale rigiditatii hepatice predictive pentru fiecare stadiu de fibroza
la pacientii din Romania cu infectie virala C, si nu doar pentru fibroza semnificativa sau
ciroza

4. stabilirea valorii normale a rigiditatii hepatice, pe un lot de pacienti documentati bioptic

cu ficat normal.

stabilirea factorilor care ar putea induce rezultate false 1n cazul ETU

6. evaluarea performantei ETU in predictia fibrozei in hepatita cronica virala B comparativ
cu hepatita cronica virald C si stabilirea valorilor cutoff ale rigiditatii hepatice predictive
pentru fiecare stadiu de fibroza, luand ca referinta sistemul de scor Ishak.

7. realizarea primului studiu din Romania care evalueazd performanta ETU in predictia
fibrozei la pacientii biopsiati cu steatohepatita nonalcoolica

8. realizarea unui studiu complex care evalueaza utilitatea unei noi metode elastografice de
cuantificare a fibrozei in hepatopatiile difuze (tehnica ARFI), comparativ cu elastografia
tranzitorie unidimensionald. La momentul redactarii tezei, nu exista nici un articol in
extenso publicat pe aceasta tema, studiile de validare ale acestei metode fiind in
desfasurare in cateva centre universitare europene.

9. analiza comparativd a performantei elastografiei si a unor scoruri biochimice pentru
predictia fiecarui stadiu de fibroza, precum si analiza beneficiului pe care l-ar aduce
utilizarea combinata a ETU si a scorurilor biochimice

10. propunerea unei metode ,,inovative” de obiectivare a examindrii ultrasonografice clasice
in vederea cuantificdrii steatozei hepatice prin calcularea coeficientului de atenuare a
ultrasunetelor pe imaginea ecografica automat, cu ajutorul unui soft special creat in acest
scop si stabilirea valorilor cutoff ale coeficientului de atenuare predictive pentru fiecare
grad de steatoza la pacientii cu hepatopatii difuze de diverse etiologii

o
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Chronic liver diseases are an important public health issue. Regardless the nature of liver
injury, the same pattern of evolution seems to be observed: inflammation -> necrosis -> healing
(fibrosis) -> regeneration (cirrhosis) -> dysplasia -> hepatocellular carcinoma. An important step
along this course is the process of fibrogenesis. On the other hand, there is increasing evidence
that, in patients with certain diffuse liver diseases (such as chronic C viral hepatitis), steatosis
represents an independent risk factor associated to necroinflammatory activity and to fibrosis
progression.

At the moment, the golden standard in the assesment of both fibrosis and steatosis is the
liver biopsy - an invasive method and having potential secondary effects. As a consequence,
most of the research carried on worldwide at the moment is focused on the development of
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alternative, non invasive diagnostic methods, capable of assessing fibrosis and steatosis as
accurately as possible.

In this context, | have tried to perform a study of two new ultrasonographic methods for
the assessment of diffuse liver diseases - unidimensional transient elastography - UTE
(Fibroscan®™) and the computerized analysis of the data making up the ultrasound image,

The theoretical part of the thesis reviews the importance the diagnosis of diffuse liver
diseases holds in the present context, the advantages and especially the limits of liver biopsy in
the assessment of these conditions, with the consequent need for alternative, non invasive means
of diagnosis. Among these non invasive methods, the review focused on the imaging ones, with
special emphasis on the assessment of fibrosis and steatosis by ultrasonography, computerized
tomography and magnetic resonance imaging. A particularly important chapter includes the
description of certain methods that may optimize the usual ultrasonographic investigation of
diffuse liver diseases: unidimensional transient elastography - UTE (Fibroscan) and,
respectively, the computerized processing of ultrasonographic images.

The special part includes two main research directions: the non invasive assessment of
the fibrosis and, respectively, steatosis by using new ultrasonographic techniques, and it is
organized in 7 studies.

The analysis of hystopathological changes that influence liver stiffness

Objectives:

- Assessing of hystopathological parameters influencing liver stiffness;

- Quantifying and establishing the contribution of each of these parameters in the
increase of stiffness, on a group of chronic C viral hepatitis (CHC) patients having
undergone liver biopsy;

- Designing a predictive model of liver stiffness based on the hystopathological
changes found in CHC;

Patients and methods.

The study prospectively enrolled 581 CHC patients, examined in the 11 Medical Clinic,
who were divided into two groups: group A including 324 patients (examined between May
2007 - March 2008), who offered the hystopathological parameters for the development of the
liver stiffness predictive model; and group B, respectively - including 257 patients (examined
between April 2008 - December 2008) the predictive model was validated on (validation group).

All patients were scheduled for liver biopsy in order to grade and stage there condition
(interpreted according to the Metavir score) and were each investigated elastographically the day
prior to the biopsy.

Results.

In group A, studied for their hystopathological parameters influencing liver stiffness, the
great majority of patients were female, with a mean age of 48,41 years. The liver stiffness varied
between 2,90 - 75 kPa (median - 12,10 kPa). Despite a weak, but statistically significant,
correlation between stiffness and steatosis (r=0,255, p<0,0005), and with intrahepatic iron
(r=0,143, p=0,03) and a medium one with necroinflammatory activity (r=0,378, p<0,0005), the
strongest correlation found was with fibrosis (r=0,759, p<0,0005).

The univariate regression analysis showed that fibrosis (R?=0,610, p<0,0005),
necroinflammatory activity (R?=0,145, p<0,0005) and steatosis (R?=0,037, p=0,002) correlated
with the logarithmic value of liver stiffness. In the multiple regression analysis, all 3 variables
influence independently the logarithmic transformation of stiffness. Fibrosis, activity and
steatosis together account for 62,4% of the variation in liver stiffness, (R?=0,624, p<0,0005) and
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do not explain for the other 37,6%. The 3 parameters explain separately 45,95% of the
percentage of R?, with fibrosis having the largest contribution. The difference of 16,45% (62,4%-
45,95%) consists of the combined contribution of the 3 hystopathological parameters to the
variation in stiffness. The predictive model of the logarithmic transformation of stiffness
according to fibrosis, necroinflammatory activity and steatosis can be expressed as follows:

Liver stiffness (logarithmic transformation) = 0,493 + 0,180*fibrosis stage +
0,034*steatosis + 0,033*activity grade

The model was validated on a new group of 257 patients (group B), having similar
characteristics with the group used for the design of the model (group A) in what concernes the
biochemical profile and distribution according to fibrosis stage. For each of the patients in group
B (validation group), a new parameter was calculated (predicted liver stiffness - PLS), using the
equation generated by the model. Initially, we performed a visual inspection of the match
between the predicted stiffness and that measured by UTE with the Bland-Altman chart, which
did not find any systematical errors in the results of the two methods. There was a good
correlation coefficient between the predicted and the measured stiffness ICC = 0,751 (0,674 -
0,809, p<0,0005).

In what concernes the influence of necroinflammatory activity, the results were as
follows: for the same fibrosis stages (F1, F2 and F3 respectively) and the same degree of
steatosis (mild at the most), severe necroinflammatory activity lead to a significant increase in
liver stiffness, in comparison to the patients having mild/moderate activity - from 5,87 + 1,81
kPa to 6,83 + 2,67 kPa (F1 patients), from 7,06 £ 2,52 kPa to 8,99 + 4,52 kPa (F2 patients) and,
respectively, from 9,52 = 5,00 kPa to 12,34 + 6,09 kPa (F3 patients).

For the influence of steatosis, we found that, for the same fibrosis stages (F1 and F2), and
the same degree of necroinflammatory activity (moderate - severe), the presence of steatosis lead
to a significant increase in liver stiffness, from 5,89 + 1,64 kPa to 7,15 + 2,67 kPa (F1 patients)
and, respectively, from 7,23+2,74 to 8,55+4,67 kPa (F2 patients).

Conclusions.

1. Liver stiffness is a complex physical parameter, variably influenced by numerous factors,
not only by fibrosis.

2. In CHC patients, fibrosis, activity and steatosis influence independently the logarithmic
transformation of stiffness, account together for 62,4% of the variation in stiffness, but do
not explain the other 37,6%.

3. Fibrosis is the main predictor of liver stiffness, but steatosis and necroinflammatory
activity can not be overlooked and may explain the variability of fibrosis within the same
stage.

4. The prediction model for the logarithmically transformed stiffness according to fibrosis,
necroinflammatory activity and steatosis cand be expressed as follows:

Liver stiffness (logarithmic transformation) = 0,493 + 0,180*fibrosis stage +

0,034*steatosis + 0,033*activity grade.
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The performance of unidimensional transient elastography in the assessment of fibrosis,
portal hypertension and the carcinogenic risk in patients with hepatitis C virus infection

The present study had the following objectives:

- evaluating the performance of unidimensional transient elastography (UTE) in the
assessment of fibrosis on a very large group of biopsied patients having chronic C viral
hepatitis, followed prospectively in the 111 Medical Clinic, Cluj-Napoca;

- analysing the liver stiffness in patients having C viral cirrhosis, in order to establish
diagnsosis and predict complications;

- analysing the factors influencing the examination success rate;

- analysing the match between the biopsy-proven fibrosis stage and the UTE-predicted one.
Patients.

This study prospectively enrolled 743 patients having HCV infection, examined in Il
Medical Clinic, Cluj-Napoca between May 2007 - December 2008. All patients had positive
ARN-HCV. In our group, 616 patients were scheduled for a liver biopsy in order to grade and
stage their condition, and the other 127 had a certain diagnosis of C viral cirrhosis (confirmed by
ultrasonography, gastroscopy and biopsy performed no more than 6 months before the
elastographic examination). The latter did not undergo a new biopsy and were included in the
stage 4 (according to the Metavir classification). The liver stiffness was assessed by UTE,
performed compulsory on the day before the biopsy, in order to avoid the local alterations
induced by the injection of anesthetic and the procedure itself.

Results.

The large majority of patients were female, with a mean age of 49,57 years.

Despite the weak, yet statistically significant correlation between liver stiffness and
steatosis (rs=0,178, p<0.01) and intrahepatic iron (rs=0,185, p<0.01) and a moderate one to
necroinflammatory activity (rs=0,406, p<0,01), the strongest correlation found was nevertheless
to fibrosis (rs=0,813, p<0,01). The cutoff values of liver stiffness predictive for each fibrosis
stage were: 5,7 kPa for F>1 (Se 80,46%, Sp 93,10%, PPV 99,6%, NPV 16,7%, DA 83,19%); 7,5
kPa for F>2 (Se 76,72%, Sp 82,81%, PPV 89%, NPV 66,2%, AD 78,75%); 9,1 kPa for F>3 (Se
88,33%, Sp 89,05%, PPV 85,2%, NPV 91,4%, DA 88,47%); and, respectively, 13,2 kPa for the
prediction of cirrhosis (Se 94,37%, Sp 93,7%, PPV 96,3%, NPV 97,5%, DA 93,75%)

The AUROC adjusted to the prevalence of each fibrosis stage did not differ significantly
from the AUROC that was initially observed in our group: 0,923 vs 0,913 for F>1, 0,903 vs
0,871 for F>2, 0,954 vs 0,941 for F>3, and, respectively, 0,986 vs 0,976 for the prediction of
cirrhosis.

In cirrhotic patients, the liver stiffness varied between 7,3 - 75 kPa, with a mean of 32,58
kPa. It correlated significantly to the sex of the patients, the ASAT, ALAT, GGT, total bilirubin,
alkaline phosphatase, as well as to the presence of hepatocarcinoma, esophageal varices and
Child class. The mean liver stiffness is greater in patients having grade 2-3 esophageal varices,
as compared with patients having no or grade 1 varices (45,06+20,49 kPa vs 31,88 +£16,73 kPa,
p<0,0001), in patients having hepatocarcinoma as compared to those without (41,93+20,66 kPa
vs 33,16+18,39 kPa, p=0,003) and in patients having Child B or C cirrhosis as compared to Child
A patients (44,24+18,98 kPa vs 33,23+17,17 kPa, p<0,0001). Of the factors correlating with liver
stiffness in the univariate analysis, the multivariate analysis showed that the only ones
influencing independently the liver stiffness in cirrhotic patients were ASAT, ALAT and the
presence of esophageal varices (p<0,001). The assessment of liver stiffness is not reliable enough
for the detection and grading of oesophageal varices to such an extent as to replace digestive
endoscopy, but it could nevertheless predict the haemorrhage risk. In our study, AUROC for the
prediction of esophageal varices (regardless of the degree) was only 0,672. The 28 kPa cutoff
value has a 65,67% sensibility and 66,67% specificity. AUROC for the prediction of at least
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grade 2 varices was only 0,686, while the 39,4 kPa cuttof value has a sensibility and specificity
of 53,97% and 78,40% respectively.

The examination success rate varied between 0-100% (with a mean of 84,82%). In most
of the patients (86%) we obtained a succes rate of over 60%, while in 3,1% of the patients the
measurement could not be performed. The patients having a low success rate (<60%) had a great
BMI, a more advanced age and were mainly female. There was no significant relationship to the
biochemical or hystological parameters. The logistic regression analysis showed that the only
factors associated independently with a succes rate below 60% are the body mass index and the
feminine sex.

The patients who yielded false positive results (with discordance of at least 2 stages),
compared to those with concordant prediction of the fibrosis stage (to biopsy-proven one) were
female, with a larger BMI, a higher ALAT and lower GGT level. The logistic regression analysis
nevertheless showed that the only factors associated independently with false positive results are
the feminine sex, large body mass index and high ALAT level. Therefore, it would be necessary
to establish certain algorithms for the interpretation of liver stiffness results; these algorithms
should necessarily include the anthropometric and biochemical parameters, especially
transaminases.

Conclusions.

Our study proves the diagnostic performance of unidimensional transient elastography in
the assessment of fibrosis, portal hypertension and carcinogenic risk in chronic C viral hepatitis,
on a very large group of biopsied patients examined in a single medical centre and can, therefore,
represent a first step taken towards the implementing in Romania of algorithms for non invasive
fibrosis assessment, following the example of other European countries.

The contribution of unidimensional transient elatography for the fibrosis assessment in
patients with chronic B viral hepatitis, in comparison to patients having chronic C viral
hepatitis, according to the Ishak score

Objectives:

1. assessing the performance of UTE in the diagnosis of fibrosis on a group of biopsied
patients having chronic B viral hepatitis

2. establishing the cutoff values for each fibrosis stage, according to the Ishak staging
system, in chronic B viral hepatitis compared to chronic C viral hepatitis.

Patients and methodes.

This study enrolled prospectively 108 patients having HBV infection and 651 patients
having HCV infection, examined in the 111" Medical Clinic, Cluj-Napoca, between May 2007 -
January 2009, scheduled for liver biopsy in order to grade and stage their condition (according to
the Ishak scoring system). Their liver stiffness had already been assessed by UTE the day before
the biopsy.

Results.

Unlike the HCV group, the HBV group was mainly composed of males, with slightly
lower mean age and BMIL 45,75 + 12,23 years and 25,50+4,73 kg/m® respectively. The
biochemical profile did not differ significantly with the viral etiology.

The liver stiffness measured between 2,70 — 75 kPa, with a mean of 15,01 +£14,07 kPa
(for the HBV patients) and 12,74 + 12,80 kPa respectively (for the HCV patients). This
technique did not yield valid measurements in 1 HBV patient (0,9%) and in 18 (2,8%) of the
HCV patients, all having a BMI over 30 kg/m?.
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As opposed to the HCV patients, in which liver stiffness correlated strongly with fibrosis,
moderately with necroinflammatory activity and weakly with steatosis, the HBV patients yielded
a statistically significant correlation only to fibrosis (strong correlation) and to
necroinflammatory activity (moderately), but not to steatosis. In accordance to these results,
fibrosis is the main factor influencing liver stiffness in both HBV and HCV patients.

In the HBV group, the cutoff values for the prediction of each fibrosis stage according to
the Ishak score were: 5,1 kPa (for F>1), 6,6 kPa (F>2), 7,1 kPa (F>3), 9,1 kPa (for F>4), 11,6
kPa (for F>5) and 12,8 kPa (for F>6) respectively, with very good ensuing areas under the ROC
curve: 0,927, 0,900, 0,921, 0,943, 0,960 and 0,955 respectively.

Again using the Ishak score, the cutoff values for the prediction of fibrosis in HCV
patients were slightly different: 4,7 kPa (for F>1), 6,1 kPa (for F>2), 7,5 kPa (for F>3), 9,7 kPa
(for F>4), 13,2 kPa (for F>5) and 14,1 kPa (for F>6), with very good ensuing areas under the
ROC curve: 0,954, 0,808, 0,846, 0,927, 0,973 and 0,970 respectively.

Conclusions.

UTE has a good performance in both HBV and HCV patients, the areas under the ROC
curve being similar for the prediction of each fibrosis stage in the 2 groups, except the F>2 and
F>3 stages, where the area under the ROC curve was better in HBV patients as compared to
HCV patients.

Performance of unidimensional transient elastography in assessing the fibrosis stage in
patients with non alcoholic steatohepatitis

Objectives:

- estimating the performance of UTE in the assessment of fibrosis on a group of biopsied
patients having non acoholic steatohepatitis (NASH)

- establishing the cutoff values for each fibrosis stage, in accordance to the Brunt staging
system for NASH

- analyzing the factors inducing discordances between the biopsy-proven fibrosis stage and
the one predictied by UTE, in NASH patients

Patients.

This study enrolled prospectively 72 NASH patients examined in the 111 Medical Clinic,
Cluj-Napoca, between May 2007 - December 2008, scheduled for liver biopsy in order to grade
and stage their condition (according to the Brunt scoring system).

Results.

The liver stiffness varied between 2,80-16,90 kPa, with a mean of 6,77+2,73 kPa.

The mean success rate was 84,22%. No valid measurement could be obtained for 3 of the
patients whereas, in 4 others, the success rate was below 60%. All these patients had a BMI of
over 30 kg/m?. The patients that yielded a < 60% success rate had a BMI larger than those with >
60% success rate, but the difference was not statistically significant (31,72+3,38 vs 29,50+4,11,
p=0,173). There was no significant differences recorded between the two groups for the rest of
the biochemical, antropometric or hystologic parameters, but the group was too small for a
rigorous analysis of the factors leading to low success rates.

The liver stiffness correlated moderately with fibrosis (rs = 0,661, p<0,0001) and weakly,
but statistically significant, with balooning (rs = 0,385, p = 0,001), lobular inflammation (rs =
0,364, p=0,002) and steatosis (rs = 0,435, p<0,0001). No correlation with the type of steatosis
was found (rs= - 0,072, p=0,557). Of the factors correlating to liver stiffness, the multivariate
analysis showed that the only one influencing independently the stiffness in NASH patients is
fibrosis (p<0,001).
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The cutoff values of liver stiffness predictive for each fibrosis stage in NASH patients
were: 5,3 kPa for the prediction of stages F>1 (Se 93,48%, Sp 78,26%, PPV 89,6%, NPV 85,7%,
AUROC 0,879); 6,8 kPa for F>2 (Se 66,67%, Sp 84,31%, PPV 60%, NPV 87,8%, AUROC
0,789) and 10,4 kPa respectively for the prediction of severe fibrosis (Se 100%, Sp 96,87%, PPV
71,4%, NPV 100%, AUROC 0,978).

The result of the comparison between UTE-predicted fibrosis and biopsy-proven fibrosis
was concordant in 85% of the cases where the biopsy had found FO, 65,4% of the F1 cases, 40%
of the F2 cases and, respectively, 62,5% of the F3 cases. Most of the discordances were therefore
recorded in patients with F2 proven fibrosis stage. The patients with false positive results had
significantly higher ALAT levels than those with concordant results (123,41+77,32 vs
83,60+50,96, p=0,039). No significant differences among the other biochemical, antropometric
or hystological parameters were found. There were also no significant differences of all these
parameters in the group of patients with concordant UTE and biopsy results, in comparison to
those with false negative results.

Conclusions.

UTE has been developed as a disease staging tool. It cannot offer information on the
cause of the liver disease, cannot formulate subtle differentials (for instance steatosis vs non
alcoholic steatohepatitis); it cannot grade the necroinflammatory activity; it could, nevertheless,
replace liver biopsy used for the assessment of progression towards cirrhosis. The maximal
diagnostic accuracy can be obtained for the prediction of severe fibrosis (95,65%), while, for the
prediction of F>2 stages, the accuracy is only 75,36%.

The performance of a new elastographic method (ARFI technique) as compared to
unidimensional transient elastography (Fibroscan®) in the assessment of fibrosis stages in
diffuse liver diseases

Aim: apraising the performance of a new elastographic method (ARFI technique) in
assessing fibrosis in a group of biopsied patients, having chronic C viral hepatitis, as compared
to both the “goldden standard” (biopsy) and an already validated method (unidimensional
transient elastography - Fibroscan®).

Patients and method.

This study prospectively enrolled 112 patients having CHC infection, examined in the
111" Medical Clinic, Cluj-Napoca, between October 15, 2008 - December 15, 2008, scheduled
for liver biopsy in order to grade and stage their condition (according to the Metavir scoring
system). The patients received both elastographic examinations (ARFI — with shear wave speed
measurement - SWS - in m/sec - and, respectively, UTE — with liver stiffness measurements -
in kPa), performed by a single examiner.

Results.

Of the 112 CHC infected patients we monitored, 10 (8,92%) did not yield any valid
measurement through the ARFI techinque. A <60% success rate was recorded in 6 of these.
There was not any UTE measurement failure recorded in patients that would yield valid results
through the ARFI. While the UTE-measured liver stiffness correlated strongly with fibrosis,
moerately with necroinflammatory activity and weakly with steatosis, the ARFI-measured shear
wave speed correlated in a statistically significant manner only to fibrosis and
necroinflammatory activity, not to steatosis. Fibrosis is the main factor correlated to the SWS
assessed by the ARFI technique. We found an overall significant increase in the SWS alongside
the increase in fibrosis stage (p<0,0001). There is, however, a degree of overlap between
adjoining stages, so that the SWS does not differ significantly in patients belonging to the FO-F1
(p=0,493), F1-F2 (p=0,072), F2-F3 stages (p=0,965) .
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The SWS cutoff values predictive for each fibrosis stage are: 1,19 m/s for F>1 (Se
62,07%, Sp 85,71%, PPV 96,4%, NPV 26,7%, DA 64,70%, AUROC 0,725); 1,34 m/s for F>2
(Se 67,80%, Sp 92,86%, PPV 93%, NPV 67,2%, DA 77,45%, AUROC 0,869); 1,61 m/s for F>3
(Se 79,07%, Sp 94,83%, PPV 91,9%, NPV 85,9%, DA 89,21%, AUROC 0,900); and,
respectively, 2 m/s for the prediction of cirrhosis (Se 80%, Sp 95,45%, PPV 90,3%, NPV 90%,
DA 90,19%, AUROC 0,936).

AUROC was significantly better for the UTE prediction of stages >F1 si >F2, while for
severe fibrosis (F3) and cirrhosis (F4), the difference between the performances of the two
methods was not statistically significant.

Conclusions.

The maximal use of the ARFI technique resides in the prediction of severe fibrosis and
cirrhosis, in which case the accuracy illustrated in the area under the ROC curve is comparable to
that of UTE while, in the prediction of earlier stages, UTE holds the better performance.

Performance of unidimensional transient elastography in the assessment of fibrosis in
patients with CHC infection, in comparison to non invasive serum markers

Objectives:

- validating the AAR, APRI, FORNS, FIB-4 biochemical scores on a representative
group of 743 patients having CHC infection, admitted to the 111" Medical Clinic,
Cluj-Napoca;

- comparing the performance of these scores in the assessment of fibrosis with that of
unidimensional transient elastography - UTE (Fibroscan®);

- apraising the opportunity to associate the UTE to some usual biochemical scoring
systems, for theprediction of each fibrosis stage.

Patients and method.

This study prospectively enrolled 743 patients having CHC infection, examined in the

111" Medical Clinic, Cluj-Napoca, between May 2007 - December 2008, scheduled for liver
biopsy in order to grade and stage their condition (according to the Metavir scoring system). The
liver stiffness was assessed by UTE, the day prior to biopsy, and its performance in the
assessment of fibrosis compared to that of the biochemical scoring systems. The following types
of values were anayzed for the AAR, APRI, FORNS, FIB-4 biochemical scores:

- the cutoff values derived from the ROC curve, with maximal sum between sensibility
and specificity, for the present analysis;

- the cutoff values recommended in the original studies for the prediction of significant
fibrosis and cirrhosis.

Results.

The AAR, APRI, FORNS, FIB scores are correlated to fibrosis (but with a weaker

correlation than that of UTE) and their mean value increases alongside the progress in fibrosis.

Despite the fact that the cutoff values of these parameters were established in the original
studies, they can have a good orientative value, but researchers are recommended to perform
their own studies, in oreder ot establish the specific cutoff values for the studied population.
Therefore, our values had a better accuracy than the reference ones and, furthermore, they were
defined for the prediction of each fibrosis stage, not only of significant fibrosis and cirrhosis.

For the prediction of >F1 fibrosis, the best area under the ROC curve was found for UTE
(0,913), followed, at a statistically significant difference, by: Fib-4 (0,822), Forns (0,815) and
APRI (0,793). There were no significant differences between the 3 parameters. AAR (0,596) was
far behind and it also cannot be used for the fairly accurate prediction of >F1 fibrosis.
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For the prediction of >F2 significant fibrosis, the best area under the ROC curve was
found for UTE (0,871), followed at a statistically significant difference, by: Forns (0,823), Fib
(0,821) and APRI (0,797). There were no significant differences between the 3 parameters. AAR
(0,644) was again far behind.

For the prediction of >F3 significant fibrosis, the best area under the ROC curve was
found for UTE (0,941), follwed by: Fib (0,873) and Forns (0,863) and then APRI (0,824). There
were no significant differences between Fib and Forns, but they were both significantly more
accurate than APRI. Far behind the other parameters was AAR (AUROC 0,734).

For the prediction of cirrhosis, the best area under the ROC curve was found for UTE
(0,976), followed at a statistically significant difference, by: Fib (0,917) and Forns (0,915) and
then APRI (0,851). There were no significant differences between Fib and Forns, but they were
both significantly more accurate than APRI. Far behind the other parameters was AAR (AUROC
0,807).

Of all these biochemical scoring systems, the best seems to be the Fib score, with a
80,67% accuracy in the prediction of >F1 fibrosis, 74,92% for >F2, 80,17% for >F3 and,
respectively, 85,62% for the prediction of cirrhosis. Considering that the biochemical scores
involve usual lab tests, the UTE and the Fib score seem the ideal association since they
independently influence the prediction of each fibrosis stage, except F>1 fibrosis, influenced
only by UTE. The combined use of UTE and Fib score lead to an increase in the diagnostic
accuracy of UTE for all fibrosis stages.

Conclusions.

The centres that do not dispose of the elastographic method can initially use the usual
biochemical scores, for a first “orientation”. The best among them is the Fib test. The centres
having access to the elastographic method should interpret the liver stiffness values by taking
into account these parameters, with a significant increase in diagnostic accuracy and confidence.
Considering that the biochemical scores involve usual lab tests, the UTE and the Fib score seem
the ideal association since they independently influence the prediction of each fibrosis stage,
except F>1 fibrosis, influenced only by UTE.

Optimising the usual ultrasonographic examination through the computerized images
processing, in order to quantify steatosis in diffuse liver diseases

Objectives.

Proposing an inovative method of non invasive assessment of hepatic steatosis through
the calculation of the attentuation coefficient (AC) of ultrasounds on the ultrasonic image;
analysis of the way in which the hystological parameters influence the AC, as well as its
performance in differentiating the steatosis degrees in diffuse liver diseases of various etiologies
(proven by biopsy), as compared to the performance of usual ultrasonography.

Patients and method.

This study enrolled prospectively 691 patients admitted to the 111" Medical Clinic, Cluj-
Napoca, between November 2006 - August 2008 (667 having different diffuse liver diseases and
24 healthy subjects, without any metabolic or hepatic conditions, with normal biochemical and
hematological tests and a normal liver US). All patients (except the controls) were scheduled for
liver biopsy in order to grade and stage their condition, the fatty infiltration being quantifyed as
S0: fatty load between 0-5%; S1:. 5-33%; S2: 33-66%; S3. >66%. In addition, fibrosis,
inflammation and balooning were assessed according to accepted scoring systems for each
condition — Metavir, Ishak and Brunt for CHC, CHB and NASH respectively). The day prior to
the biopsy, each patients had an ultrasonography exam performed with the GE Logiq 7 machine,
using a convex transducer with a 5.5MHz frequency, following a protocol specially designed for
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the purpose. Apart form the “classical” examination, ultrasound images of the right lobe at a 16
cm depth were acquired, using the same pre-established settings; the AC was then computed
using a method devised by the team at the Technical University of Cluj Napoca.

Results.

We studied 691 patients (24 healthy controls, 535 with HCV infection, 36 with HBV
infection and 96 NASH patients), mostly female, with a mean age of 46,62+10,25 years. In
HBV and HCV patients, the AC was significantly correlated only with the degree of steatosis,
not with fibrosis or necroinflammatory activity. In exchange, in patients with NASH we found a
significant correlation of the AC to the degree of steatosis, as well as balooning, lobular and
portal inflammation, but not to fibrosis. The multivariate analysis showed, however, that - of
these parameters, steatosis alone can independently influence the AC in NASH patients.

The numerical value of the AC decreases significantly alongside the severity of
steatosis. For the prediction of any degree of steatosis in NASH patients, the AUROC reaches an
almost ideal value (0,951), but just the 0,739 value in HCV patients. The difference in
performance remains for the prediction of other degrees of severity: for moderate/severe
steatosis, the AUROC was 0,879 (for the NASH group) vs 0,790 (in the HCV group), whereas
for the prediction of severe steatosis - 0,859 vs 0,752.

The following cutoff values were established for patients with diffuse liver diseases,
regardless of etiology: < - 0,0471for the prediction of SO vs S123 steatosis (Se 50,73%, Sp
92,72%, PPV 88,8%, NPV 62,4%), < - 0,0821 for the prediction of S01 vs S23 (Se 79,66%, Sp
76,47%, PPV 43,1%, NPV 94,4%) and, respectively, < - 0,1474 for the prediction of SO012 vs S3
(Se 66,67%, Sp 91,60%, PPV 32,0%, NPV 97,9%).

The following cutoff values were established for NASH patients: <-0,0795 for the
prediction of SO vs S123 steatosis (Se 80%, Sp 96%, PPV 98,7%, NPV 55,8%), <-0,1142 for the
prediction of S01 vs S23 (Se 87,72%, Sp 71,43%, PPV 73,5%, NPV 86,5%) and, respectively,
<-0,1605 for the prediction of S012 vs S3 (Se 83,33%, Sp 76,47%, PPV 38,5%, NPV 96,3%).

The following cutoff values were established for HCV patients: < -0,0471 for the
prediction of SO vs S123 (Se 67,09%, Sp 70,14%, PPV 65,4%, NPV 71,7%), < - 0,0564 for the
prediction of SO1 vs S23 (Se 86,44%, Sp 65,34%, PPV 24,5%, NPV 97,4%) and, respectively, <
- 0,1192 for the prediction of S012 vs S3 (Se 64,71%, Sp 88,48%, PPV 16,2%, NPV 98,6%).

The comparison between the performance of usual ultrasonographic examination and the
determining of the AC in biopsied patients, shows that the major benefit of the AC use in a
NASH population is the significant increase in the specificity of steatosis detection from 25,20%
to 71,43% (for the detection of > S2) and respectively from 37,17% to 76,47% (for the detection
of > S3), whereas, for patients having chronic C viral hepatitis in different stages of fibrosis, the
benefit resides in the significant increase of the sensibility of steatosis detection from 50,64% to
67,09% (for the detection of > S1), from 66,10% to 86,44% (for the detection of > S2) and,
respectively, from 47,05% to 67,41% (for the detection of > S3). Talking about patients with
diffuse liver diseases regardless of etiology, the benefit of the AC use is the significant increase
in the specificity of steatosis detection from 84,84% to 92,72% (for the detection of > S1), from
70,39% to 76,47% (for the detection of > S2) and, respectively, from 87,85% to 91,60% (for the
detection of > S3).

Conclusions.

The attenuation coefficient (AC) can be used to develop a non invasive imaging
method for the detection of steatosis that is not operator-dependent. Of all the hystopathological
changes present in diffuse liver diseases, the AC is only influenced by the fatty load, not by
fibrosis, inflammation or balooning and, therefore, this method may be a first step in
differentiating steatosis and fibrosis on the ultrasound image. Through the use of the AC, there is
a significant increase of the specificity of usual ultrasonographical examination in NASH
patients, whereas, in HCV patients, there is an increase in the sensibility of steatosis detection.
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PERSONAL CONTRIBUTION

Most of the studies in this thesis were performed for the first time in Romania and, some

of them, for the first time in the world. These are some of the original contributions of the thesis:

acomplishing a complex study of the contribution of unidimensional transient
elastography in biopsied patients having various diffuse liver diseases;

acomplishing, for the first time ever, a study on the quantification of the influence that
different hystopathological changes found in chronic C viral hepatitis have on liver
stiffness, together with the devising of a predictive model;

establishing the cutoff values of liver stiffness that are predictive for each fibrosis stage,
not only significant fibrosis and cirrhosis, for the Romanian HCV patients

establishing the normal ranges of liver stiffness on a group of biopsied patients having a
normal liver;

establishing the factors that may lead to false UTE results;

assessing the performance of UTE in the prediction of fibrosis in chronic B viral hepatitis
in comparison to chronic C viral hepatitis and establishing the cutoff values of liver
stiffness predictive for each fibrosis stage, in reference to the Ishak scoring system;
assessing the performance of UTE in the prediction of fibrosis in biopsied patients having
non alcoholic steathepatitis;

acomplishing a complex study assessing the usefulness of a new elastographic method
for the quantification of fibrosis in diffuse liver diseases (ARFI technique), in
comparison to UTE. At the time this thesis was being written, there were no in extenso
articles on the subject, the method’s validation studies being under way in certain
European unversitary centres;

a comparative analysis of the performance of elastography and some biochemical scores
for the prediction of each fibrosis stage, as well as the analysis of the benefit their
combined use may offer;

proposing an “invative” method to objectify the classical ultrasonographical examination,
in order to quantify liver steatosis through the automatic computing of the ultrasound
attenuation coefficient on the ultrasound image, with the aid of specially designed
software, and establishing the cutoff values of the attenuation coefficient predictive for
each degree of steatosis in patients with diffuse liver diseases of various etiologies.
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