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Cuvinte cheie: ciroza hepatica, hipertensiune arteriald pulmonara, prevalenta,
endotelina 1-21, ecocardiografie transtoracica Doppler.

Hipertensiunea arteriald pulmonara asociata cirozei hepatice este o entitate inca
incomplet cunoscuta, dificil de tratat si adesea asociata cu un prognostic rezervat.

Hipertensiunea portopulmonard este definitd ca hipertensiunea arteriald pulmonara
(HAP) asociatd hipertensiunii portale, cu sau fara boald hepatica. Afectiunile hepatice si ale
sistemului port pot afecta plamanii, deoarece ficatul fiind situat in serie intre sistemul port si
plamani permite metabolitilor sd ajunga in sistemul vascular pulmonar Tnainte de a perfuza
alte organe, astfel ca endoteliul pulmonar poate fi lezat direct de catre aceste substante.
Aceasta poate explica frecventa anomaliilor vasculare pulmonare intalnite la bolnavii cu
cirozd hepatica dintre care sindromul hepatopulmonar, care se caracterizeaza prin dilatatii
vasculare intrapulmonare, si hipertensiunea portopulmonard, in care rezistenta vasculara
pulmonara este crescutd. Aceste doud sindroame se caracterizeaza prin remodelare
microvasculara pulmonara distincta cu localizare anatomica diferitd la nivelul microcirculatiei
pulmonare, reflectand astfel aspecte anormale ale angiogenezei modulate de axa porto-hepato-
pulmonara.

Este surprinzator faptul ca hipertensiunea portala reprezinta un factor de risc pentru
hipertensiunea arteriald pulmonara, deoarece la majoritatea pacientilor cu ciroza hepatica se
intalneste o rezistentd vasculard pulmonard scdzutd explicatd prin prezenta sindromului
hiperkinetic. Nu se cunoaste exact mecanismul fiziopatologic care sta la originea
hipertensiunii portopulmonare, dar se presupune ca exista mai multe mecanisme care se
asociazd In diferite grade cum ar fi: angiogeneza anormald, existenta unui teren genetic,
inflamatia si actiunea unor neurohormoni. In ultimul timp s-a acordat o atentie deosebiti
disfunctiei endoteliale, evaluata prin cresterea nivelului seric al endotelinei 1-21, care este
implicatd in patogeneza si severitatea hipertensiunii pulmonare apdrute la bolnavii cu ciroza
hepaticd, dar importanta sa in contextul altor modificari fiziopatologice nefiind inca clar
definita.

Cauza cea mai frecventa de hipertensiune portala este ciroza hepatica, doar o mica parte
din pacienti avand o alta etiologie a acestei afectiuni.

In functie de criteriile utilizate pentru evaluare, prevalenta hipertensiunii arteriale
pulmonare la pacientii cu ciroza hepatica este raportata in literatura ca fiind de aprox. 2 — 5%,
in timp ce 1n centrele de transplant hepatic prevalenta este de 8,5%, iar la pacientii cu ascita
refractard de 16,1%.

Diagnosticul hipertensiunii portopulmonare se bazeaza pe criterii hemodinamice
obtinute prin cateterism al cordului drept, iar ecocardiografia Doppler transtoracica, fiind o
metoda simpld si sensibild de determinare a presiunii sistolice in artera pulmonara, reprezinta
testul screening recomandat de ghidurile recente ca si modalitate de diagnostic initial in cazul
de suspiciune a hipertensiunii portopulmonare. Acecasta este de obicei utilizatd pentru
excluderea hipertensiunii portopulmonare deoarece are o valoare predictivda negativa de
100%.



Date recente au demonstrat faptul ca prognosticul hipertensiunii portopulmonare este
determinat in primul rand de prezenta si severitatea cirozei hepatice. Riscul de mortalitate este
mai mare la acesti pacienti decat la cei cu hipertensiune pulmonara idiopatica, chiar daca
acestia au un debit cardiac crescut §i rezistenta vasculara pulmonara mai scazuta.

In Romania existd putine studii la ora actuald pe tema hipertensiunii pulmonare la
pacientii cu ciroza hepatica. Unul dintre studii a fost realizat in 1985, la Cluj-Napoca, in care
s-a analizat prevalenta hipertensiunii pulmonare la pacientii cu hepatopatie cronica
determinata prin cateterism cardiac, iar un alt studiu, recent, publicat in 2010, realizat la Iasi,
a analizat disfunctia cardiovasculara la pacientii cu ciroza hepatica.

In partea teoretici se prezintd datele actuale in ceea ce priveste hipertensiunea
pulmonara la pacientii cu cirozd hepatica: definitie, epidemiologie si prevalenta,
fiziopatologie, morfopatologie, tablou clinic, diagnostic, pronostic si tratament.

In partea practica, lucrarea de fati si-a propus si analizeze pe de 0 parte prevalenta si
parametrii epidemiologici ai hipertensiunii arteriale pulmonare la pacientii cu ciroza hepatica,
determinatd prin ecocardiografie transtoracicd Doppler, iar pe de altd parte implicarea
endotelinei ET 1-21 in patogeneza hipertensiunii arteriale pulmonare asociate cirozei hepatice
si de asemenea aprecierea rolului prognostic la acesti pacienti.

1. Prevalenta hipertensiunii arteriale pulmonare la pacientii cu ciroza
hepatici, determinata prin screening ecocardiografic

Ipoteza de lucru: Lucrarea de fata si-a propus sa realizeze urmatoarele obiective:

1. Determinarea prevalentei hipertensiunii arteriale pulmonare prin screening

ecocardiografic la pacientii cu ciroza hepatica.

2. Evaluarea relatiilor intre severitatea cirozei hepatice si hipertensiunea arteriala

pulmonara.

3. Determinarea caracteristicilor clinice la pacientii cu ciroza hepatica si hipertensiune

arteriala pulmonara.

Studiul folosit in lucrarea de fata a fost unul de tip descriptiv, observational; domeniul
cercetarii stiintifice a fost descrierea unui fenomen de sanatate.

Material si metoda: S-au luat in studiu 116 pacienti (70 barbati) cu varsta medie de
57,70£10,78 ani, diagnosticati cu ciroza hepatica la Clinica Medicala I1I, in perioada ianuarie
2007 — decembrie 2008. 44% din pacienti (51 pacienti) au avut ciroza hepatica etanolica si
34% ciroza hepatica virald C (39 pacienti). 73,29% din pacienti (85 pacienti) s-au incadrat in
clasa Child-Pugh A. Tuturor pacientilor cu ciroza hepaticd li S-a evaluat prezenta
hipertensiunii arteriale pulmonare prin: examen clinic complet, electrocardiografie (ECG),
radiografie toracica si ecocardiografie Doppler la Spitalul Clinic de Recuperare — sectia
cardiologie. Ecocardiografic s-a utilizat doar un parametru - presiunea sistolica in artera
pulmonara (PAPs) - pentru depistarea hipertensiunii pulmonare, iar o valoare a PAPs >30
mmHg a fost considerata sugestiva pentru diagnosticul de hipertensiune pulmonara. Gradul
HAP s-a clasificat in functie de PAPs astfel: HAP usoara = 30 — 44 mmHg; HAP medie = 45
— 70 mmHg; HAP severa > 70 mmHg. Au fost excluse alte cauze de hipertensiune
pulmonara.



Din lotul initial un numar de 4 pacienti au fost exclusi deoarece prezentau:
cardiomiopatie dilatativa (2 pacienti), proteza mecanica in pozitie mitrala (1 pacient), stenoza
aortica stransa (1 pacient). Pe parcursul studiului un pacient cu hipertensiune pulmonara
severd a decedat.

Rezultate: Au fost analizati 112 pacienti care au avut date clinice, ECG si
ecocardiografice complete. Saizeci si trei de pacienti au avut PAPs>30 mmHg (56,25%) din
care 73% (46 pacienti) au avut hipertensiune pulmonara usoara (30-44 mmHg) cu o valoare
medie a PAPs de 35,7343,97 mmHg, 25,4% (16 pacienti) au avut hipertensiune pulmonara
medie (45-70 mmHg) cu o valoare medie a PAPs de 50,45+6,10 mmHg, si doar 1,6% (1
pacient) a avut hipertensiune pulmonard severd (>70 mmHg), cu o valoare a PAPs de 75
mmHg. 49 pacienti au avut PAPs<30 mmHg (43,75%).

In lotul de pacienti cu HAP, 38 pacienti au fost barbati (60,32%) si 25 au fost femei
(39,68%), din care 28 barbati (73,68%) si 18 femei (72%) au avut HAP usoara, 10 barbati
(26,32%) si 6 femei (24%) HAP medie, si 1 femeie (4%) HAP severa. Raportul barbati: femei
a fost de 2,36: 1,02.

Varsta medie a pacientilor cu hipertensiune pulmonara a fost de 59,32+11,34 ani, fatd de
cei fara hipertensiune pulmonara care au avut varsta medie 55,80+9,05 ani, cu o diferenta
semnificativa statistic (p=0,035).

In ceea ce priveste etiologia bolii hepatice, atat in lotul de pacienti cu HAP usoara cat si
in lotul de pacienti cu HAP medie au predominat ciroza hepatica etanolica si ciroza hepatica
virala C. In lotul de pacienti fara HAP, 47% din cazuri au avut ciroza hepaticd etanolica (23
pacienti), iar 33% ciroza hepatica virald C (16 pacienti). Analiza statistica dintre prezenta
HAP si etiologia cirozei hepatice a ardtat valori semnificative statistic Tn cazul etiologiei
etanolice In relatie cu aproape toate celelalte etiologii si apropiate de pragul de semnificatie
statistica in comparare cu ciroza biliara primitiva (p=0.043) si etiologia idiopatica (p=0.044).
Etiologia etanolicd a predominat la nivelul intregului lot de pacienti, dar si in lotul de pacienti
cu ciroza hepatica si HAP cele mai multe cazuri au fost etanolice.

Majoritatea pacientilor cu ciroza hepatica s-au incadrat in clasa Child-Pugh A atat cei cu
HAP cét si cei fara HAP, iar analiza statisticd intre severitatea bolii hepatice evaluata prin
clasa Child-Pugh si severitatea HAP evaluata prin screening ecocardiografic, cat si intre
severitatea bolii hepatice §i prezenta sau absenta HAP nu a relevat diferente semnificative
statistic (p>0,05).

De asemenea s-a analizat relatia intre semnele de hipertensiune portald (ecografice si
endoscopice) si hipertensiunea arteriald pulmonara. Dintre semnele ecografice, s-a analizat
doar prezenta ascitei, iar dintre semnele endoscopice prezenta varicelor esofagiene. Din lotul
de pacienti cu cirozd hepatica si HAP, 39 pacienti au prezentat varice esofagiene la
endoscopia digestiva superioara (61,90%), si doar 20 pacienti au avut ascitd decelata prin
ecografie abdominala (31,74%). Analiza statistica efectuatd a aratat cd prezenta ascitei nu
influenteaza aparitia HAP dar o poate agrava.

In lotul de pacienti cu ciroza hepatici si HAP, 36,5% din pacienti au avut hipertensiune
arteriala sistemica (23 pacienti). La analizarea pe subloturi de HAP, hipertensiunea arteriala
sistemica a fost prezenta in proportii relativ egale (36,95% din pacientii cu ciroza hepatica si
HAP usoara vs 37,5% din pacientii cu ciroza hepatica si HAP medie). La analiza statistica la
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loturile HAP 1n functie de prezenta HTA s-au obtinut diferente semnificative statistic intre
formele de HAP usoara (p=0,035) si totalul cazurilor de HAP (p=0,04) prin comparare cu
cazurile fara HAP.

In lotul de pacienti cu ciroza hepatica si HAP, 12,7% din pacienti au avut diabet zaharat
(8 pacienti). Analizand pe subloturi de HAP, am observat ca diabetul zaharat a fost prezent in
17,89% din cazuri in lotul de ciroza hepatica si HAP usoara (8 paceinti), pe cand in celelalte
subloturi de HAP nu a existat niciun caz de diabet zaharat. Analiza statistica la loturile HAP
in functie de prezenta diabetului zaharat a relevat o diferenta la pragul semnificatiei statistice
prin compararea cazurilor cu HAP medie si a celor fara HAP, dar avand in vedere faptul ca nu
a existat niciun caz de diabet zaharat in lotul pacientilor cu HAP medie, interpretarea statistica
a rezultatelor a fost deficitara. Se poate presupune doar, pe baza rezultatelor statistice, ca ar
putea exista, cel putin teoretic, o relatie invers proportionald intre diabetul zaharat si HAP.

Pe intreg lotul studiat 7 pacienti au avut splenectomie, din care 2 pacienti in lotul fara
HAP (4,08%) si 5 pacienti in lotul cu HAP (7,93%), iar analiza statistica intre splenectomie si
prezenta sau absenta HAP nu a relevat diferente semnificative statistic (p=0,4).

Procentul de pacienti care au prezentat trombozd de vend portda (TVP) a fost
aproximativ egal in ambele loturi (10,20% 1in lotul farda HAP vs 6,35% in lotul cu HAP), iar
analiza statistica nu a evidentiat diferente semnificative statistic (p=0,47). De asemenea nu s-
au obtinut rezultate semnificative statistic nici la analiza relatiei dintre prezenta sunturilor
spontane sau insertia TIPS la pacientii cu ciroza hepatica si HAP (p=0,59). in lotul de pacienti
cu HAP, doar 4 pacienti au avut sunturi spontane si TIPS (6,35%), pe cand in lotul fara HAP
2 pacienti (4,08%).

La cazurile cu HAP din lotul studiat, au predominat edemele periferice si fatigabilitatea.
In stadiile initiale ale bolii pacientii sunt asimptomatici (35%). Saisprezece la suta din pacienti
au prezentat dispnee de efort clasa NYHA 1.

Concluzii

1. Hipertensiunea arteriald pulmonara a aparut la 56,25% din pacientii lotului nostru din
care peste 25% au avut PAPs>45 mmHg.

2. Hipertensiunea arteriald pulmonara predomina la barbati.

3. Hipertensiunea arteriala pulmonara apare in decada a V-a.

4. Etiologia etanolica favorizeaza aparitia hipertensiunii arteriale pulmonare.

5. Nu existd o relatie intre severitatea bolii hepatice si prezenta hipertensiunii arteriale
pulmonare atunci cand severitatea cirozei hepatice e apreciatda prin prisma clasificarii Child-
Pugh.

6. Ascita poate agrava hipertensiunea pulmonara.

7. Nu existd o relatie intre splenectomie, sau tromboza de vend portd, sau sunturile
spontane si TIPS, si prezenta sau absenta hipertensiunii pulmonare la pacientii cu ciroza
hepatica.

8. Hipertensiunea arteriala sistemicd poate favoriza aparitia unor forme usoare de
hipertensiune pulmonara.

9. Diabetul zaharat nu influenteaza aparitia hipertensiunii pulmonare la pacientii cu
ciroza hepatica.

10. In stadiile initiale ale hipertensiunii pulmonare pacientii sunt asimptomatici.
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11. Simptomele cele mai frecvente sunt dispneea de efort, fatigabilitatea si edemele
periferice.

2. Rolul endotelinei ET 1-21 ca factor prognostic si patogenetic in
hipertensiunea arteriala pulmonara la pacientii cu ciroza hepatica

In ultima decadd s-a acordat tot mai mare atentie rolului endotelinei-1 (ET-1) in
patogeneza cirozei hepatice si a hipertensiunii portale. Punctul de plecare a fost reprezentat de
posibilitatea utilizarii inhibitorilor de receptori de endotelind in tratamentul hipertensiunii
portale si In unele complicatii ale cirozei hepatice. La pacientii cu ciroza hepatica s-au
raportat de asemenea nivele circulante crescute, mai ales la cei cu boald hepatica avansata, si
aparent creste cu severitatea alterarii functiei hepatice evaluata prin scorul Child-Pugh.

La pacientii cu ciroza hepatica care prezinta asociat si hipertensiune pulmonara, studiile
au aratat cd sistemul endotelinelor este supraexprimat, iar ET-1 este implicata substantial atat
in dereglarea tonusului vasomotor pulmonar cét si in remodelarea vasculard pulmonara. Dar
secventa precisd a evenimentelor este mai putin inteleasa. Initial, nivelele crescute ale ET-1 in
circulatia pulmonara, rezultate din circulatia hepatosplahnica si prin eliberare locala
determinatd de stresul de forfecare, induc vasoconstrictie pulmonara si proliferarea celulelor
musculare netede. Ulterior, intinderea vasculard ce rezulta din cresterea presiunii arteriale
pulmonare, atrage raspunsuri adaptative structurale suplimentare determinand astfel obliterare
vasculari. In acest sens sunt putine date in ceea ce priveste hipertensiunea portopulmonara.

Ipoteza de lucru: Studiul de fata si-a propus sa analizeze urmatoarele obiective:

1. evaluarea relatiei intre nivelele serice ale ET1-21 si hipertensiunea arteriald
pulmonara la pacientii cu ciroza hepatica.

2. aprecierea cantitativd a nivelului seric al ET1-21 la pacientii cu ciroza hepatica si
hipertensiunea arteriald pulmonara.

3. compararea nivelului seric al ET1-21 la pacientii cu hipertensiune arteriala
pulmonara si ciroza hepatica si pacientii cu hipertensiune arteriala pulmonara de
cauza cardio-vasculara.

Tipul studiului folosit in lucrare a fost unul de tip analitic, observational; domeniul

cercetarii stiintifice a fost analizarea unui factor prognostic si patogenetic — factor de risc.

Material si metodi: In perioada ianuarie 2007 — decembrie 2008, au fost luati in studiu
64 pacienti, care au fost Tmpartiti in trei loturi: in primul lot au fost inclusi 37 pacienti (25
barbati) cu varsta medie de 58,54+9,01 ani, diagnosticati cu ciroza hepatica la Clinica
Medicala III, cazuri consecutive; in al doilea lot au fost inclusi 14 pacienti (7 barbati) cu
varsta medie de 54,85+9.39 ani, diagnosticati la Clinica Medicala III cu hepatita cronica. Al
treilea lot a fost reprezentat de 13 pacienti (8 barbati) cu vérsta medie de 67+13.44 ani
diagnosticati cu hipertensiune arteriala pulmonara secundara unor afectiuni ale cordului stang
la Spitalul Clinic de Recuperare — Sectia cardiologie. In cel de-al patrulea lot au fost inclusi 14
subiecti sanatosi (4 barbati si 10 femei) cu varsta medie de 59+9.85 ani.



La lotul de pacienti cu ciroza hepatica a predominat ca si etiologie a bolii hepatice
etiologia etanolica in 45,94% din cazuri si virald C in 29,73%. Un procent de 67,56% din
pacienti au fost in clasa Child-Pugh A (25 pacienti).

La lotul de pacienti cu hepatita cronicd a predominat etiologia virald C in 78,58% din
cazuri (11 pacienti).

Tuturor pacientilor li s-a evaluat prezenta hipertensiunii arteriale pulmonare prin:
examen clinic complet, electrocardiografie (ECG), radiografie toracicd si ecocardiografie
Doppler la Spitalul Clinic de Recuperare — sectia cardiologie. Ecocardiografic s-a utilizat doar
un parametru - presiunea sistolicd in artera pulmonara (PAPs) - pentru depistarea
hipertensiunii pulmonare, iar o valoare a PAPs >30 mmHg a fost consideratd sugestiva pentru
diagnosticul de hipertensiune pulmonara. Gradul HAP s-a clasificat in functie de PAPs astfel:
HAP usoara = 30 — 44 mmHg; HAP medie = 45 — 70 mmHg; HAP severa > 70 mmHg. Au
fost excluse alte cauze de hipertensiune pulmonara.

In lotul cu ciroza hepatica 26 pacienti au avut HAP, din care 14 pacienti HAP usoara, 12
pacienti HAP medie. Nu am avut nici un pacient cu HAP severa. Unsprezece pacienti nu au
avut HAP.

In lotul cu HAP secundard unor afectiuni ale cordului sting 4 pacienti au avut HAP
usoard, iar 9 pacienti HAP medie.

Tuturor pacientilor si subiectilor sanatosi li s-a determinat endotelina ET1-21 serica
(ET1-21), utilizand metoda ELISA (VN: 0,02 fmol/ml).

Rezultate: Nivelul seric al ET1-21 a fost semnificativ mai mare la lotul de pacienti cu
ciroza hepaticd atat fata de cel al lotului de subiecti sanatosi (1,90+0,96 fmol/ml vs 0,940,07
fmol/ml, p<0,0001), cat si fatd de cel al lotului de pacienti cu hepatitd cronica (1,90+0,96
fmol/ml vs 1,09+0,45 fmol/ml, p<0,0001). In hepatita cronica valorile medii au fost apropiate
de cele ale lotului martor fard a avea semnificatie statisticd (p=0,07). La pacientii cu HAP
secundard unor afectiuni ale cordului stang valorile serice medii ale ET1-21 au fost
semnificativ crescute fatd de cele ale lotului martor (1,2140,25 fmol/ml vs 0,94+0,07 fmol/ml,
p<0,00001).

La lotul de pacienti cu ciroza hepatica s-au obtinut valori serice ale ET1-21 semnificativ
mai mari in cazul femeilor (2,5+1,47 fmol/ml vs 1,6+0,36 fmol/ml, p=0,03). In schimb la
pacientii cu ciroza hepatica si hipertensiune pulmonara, desi femeile au avut un nivel seric al
ET1-21 mai mare comparativ cu barbatii, acesta nu a fost semnificativ statistic (2,41+1,23
fmol/ml vs 1,60+0,38 fmol/ml, p=0,05). La celelalte loturi de pacienti luate in studiu nu s-au
obtinut diferente semnificative statistic intre nivelul seric al ET1-21 la femei vs barbati
(p>0,05).

Valorile serice ale ET1-21 au fost distribuite neuniform in toate formele etiologice de
ciroza hepatica, ceea ce a generat valori crescute ale deviatiilor standard si, in consecinta,
analiza statistica ale valorilor serice ale ET1-21 pe tipurile de etiologie a cirozei hepatice nu a
relevat diferente semnificative. Aceleasi rezultate s-au obtinut si la analiza comparativa a
nivelul seric al endotelinei ET1-21 in functie de etiologia bolii hepatice la pacientii cu ciroza
hepatica si hipertensiune pulmonara.

Pacientii cu ciroza hepatica clasa Child-Pugh A au avut o valoare sericd medie a ET1-21
de 1,87+0,87 fmol/ml, cei din clasa Child-Pugh B 1,74+0,26 fmol/ml, iar cei din clasa clasa
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Child-Pugh C 2,35+1,89 fmol/ml. Desi pacientii cu ciroza hepatica clasa Child C au avut cele
mai mari valori ale endotelinei ET1-21 comparativ cu celelalte clase, analiza statistica intre
nivelele serice ale ET1-21 si severitatea cirozei hepatice evaluata prin clasa Child-Pugh nu a
relevat diferente semnificative statistic.

In cadrul lotului de pacienti cu ciroza hepatica, 26 pacienti au avut HAP cu o medie de
42,849,90 mmHg, din care 14 pacienti au avut HAP usoard cu o medie a PAPs de 35+3,39
mmHg, iar 12 pacienti HAP moderata cu o medie a PAPs de 51,66+8,13 mmHg. Pacientii cu
ciroza hepatica si HAP usoara au avut o valoare medie a ET1-21 de 1,68+0,81 fmol/ml, cei cu
HAP medie 2,02+0,85 fmol/ml, iar cei fara HAP 1,92+1,32 fmol/ml. La analiza statisticd nu
s-au obtinut diferente semnificative statistic (p>0,05). Comparativ cu pacientii cu HAP
secundara, pacientii cu ciroza hepatica si hipertensiune pulmonara au prezentat valori serice
ale endotelinei ET1-21 mai crescute cu semnificatie statistica (1,20+0,25 fmol/ml vs
1,85+0,83 fmol/ml, p=0,0006).

Din cei 37 pacienti cu ciroza hepatica luati in studiu 32,43% au avut ascitd diagnosticata
ecografic. Acestia au avut o valoare medie a ET1-21 de 1,98+1,21 fmol/ml comparativ cu cei
fara ascitd la care valoarea sericd a ET1-21 a fost de 1,86+0,84 fmol/ml. Desi pacientii cu
ascitd au avut valori serice mai mari ale ET1-21 comparativ cu cei fara ascitd, analiza
statistica nu a relevat diferente semnificative (p=0,38).

Pacientii cu ciroza hepaticd au avut o duratd medie a bolii hepatice (din momentul
diagnosticarii acesteia) de 6,35 ani, analiza statistica neevidentiind diferente semnificative
statistic.

Din cei 37 pacienti cu ciroza hepatica luati in studiu 81,08% au avut varice esofagiene,
91,9% splenomegalie si doar 32,43% au avut ascitd. Cele mai mari serice ale ET1-21 le-au
avut pacientii cu ascitd (1,98+1,21 fmol/ml) fata de cei cu varice esofagiene (1,83+0,97
fmol/ml) sau cei cu splenomegalie (1,91 fmol/ml), iar la analiza statistica nu s-au obtinut
diferente semnificative statistic (p>0,05).

Concluzii :

ET1-21 reprezinta un biomarker al cirozei hepatice.

In hepatita cronica valorile serice ale ET1-21 nu cresc semnificativ.

Femeile cu ciroza hepatica sunt mai predispuse la valori serice mai mari ale ET1-21.

Intre varsta si valoarea serica a ET1-21 exista o relatie de directa proportionalitate.

Etiologia cirozei hepatice nu influenteaza valoarea serica a ET1-21.

Severitatea cirozei hepatice evaluata prin clasa Child-Pugh nu influenteaza nivelele

serice ale ET1-21.

Valoarea serica a ET1-21 nu este influentatd de durata cirozei hepatice.

8. Prezenta ascitei la pacientii cu ciroza hepatica nu creste semnificativ nivelul seric al
ET1-21.

9. Splenomegalia si prezenta varicelor esofagiene ca si gradul acestora nu influenteaza
semnificativ nivelul seric al ET1-21.

10.La pacientii cu cirozd hepaticd si hipertensiune pulmonard usoara si moderatd
determinatd ecocardiografic, ET1-21 nu reprezintd un factor prognostic al severitatii
HAP.

11.ET1-21 reprezintd un marker de severitate pentru HAP secundara bolilor cardiace.
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Concluzii generale:

1.

w

Prevalenta hipertensiunii pulmonare, determinatd prin ecocardiografie, la pacientii
cu ciroza hepatica din acest studiu a fost de 56,25% cu predominenta formelor
usoare.

Hipertensiunea pulmonara a predominat la barbati in decada a V-a.

Aparitia hipertensiunii pulmonare poate fi favorizata de etiologia etanolica.
Severitatea cirozei hepatice evaluata prin scorul Child-Pugh nu influenteaza aparitia
hipertensiunii pulmonare.

Hipertensiunea arteriala pulmonara la pacientii cu ciroza hepatica in stadiile initiale
este asimptomatica.

Hipertensiunea arteriala pulmonard poate fi influentata de agravarea hipertensiunii
portale (prezenta ascitei).

La pacientii cu ciroza hepatica din studiul nostru splenectomia, tromboza de vena
porta, sunturile spontane si TIPS nu a influentat prezenta sau absenta hipertensiunii
pulmonare.

Aparitia hipertensiunii pulmonare poate fi influentatd de hipertensiunea arteriald
sistemicd, dar nu de prezenta diabetului zaharat.

ET1-21 reprezintd un biomarker al cirozei hepatice, dar nu si pentru pacientii cu
ciroza hepaticd si forme de hipertensiune pulmonard usoard si medie determinatd
prin ecocardiografie.

10. ET1-21 nu a crescut semnificativ la pacientii cu hepatita cronica.
11. Femeile cu ciroza hepatica prezinta valori serice mai mari ale ET1-21.

12. Valoarea sericd a ET1-21 este influentata direct proportional de varsta.

13. Etiologia cirozei hepatice nu influenteaza valoarea serica a ET1-21 ca de altfel si

severitatea cirozei hepatice evaluata prin clasa Child-Pugh.

14. Valoarea sericd a ET1-21 nu este influentata de durata cirozei hepatice.

15. Severitatea hipertensiunii portale (prezenta ascitei, splenomegaliei, a varicelor

esofagiene) nu creste semnificativ nivelul seric al ET1-21.

16. Nivelul seric al ET1-21 reprezintd un marker de severitate pentru HAP secundara

bolilor cardiace.

Teza contine 161 pagini, 76 de grafice si 35 de tabele, iar bibliografia include 281 de
titluri bibliografice semnificative pentru tema data si preluata din publicatii recente. Teza
cuprinde 2 lucrari stiintifice anexate avand subiecte din tematica tezei.
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Pulmonary arterial hypertension associated with cirrhosis is an incompletely known
entity, difficult to treat and usually associated with a poor prognosis.

Portopulmonary hypertension is defined as the pulmonary arterial hypertension (PAH)
associated with portal hypertension, with or without liver disease. Certain liver disease and of
the portal system can affect the lungs, because the liver, being situated between the portal
venous system and the lungs, allows metabolits to reach the pulmonary vascular system before
other organs, and thus the pulmonary endothelium can be directly affected by these substances.

This mechanism can explain the incidence of pulmonary vascular anomalies frequently
observed in patients with cirrhosis, such as the hepatopulmonary syndrome, characterized by
important intrapulmonary vascular dilations, and portopulmonary hypertension, in which the
pulmonary vascular resistence is increased. These two syndromes are characterized by distinct
pulmonary microvasculature remodeling with a different anatomical localization at the level of
the pulmonary microcirculation, thus reflecting abnormal aspects of angiogenesis, modulated
by the porto-hepato-pulmonary axis.

Surprisingly, portal hypertension represents a risc factor for pulmonary arterial
hypertension, because most patiens with cirrhosis have a low pulmonary vascular resistance,
which can be explained by the presence of hyperkinetic syndrome. The pathophysiology of
portopulmonary hypertension is not fully understood, but it is supposed that there are several
mechanisms suchs as abnormal angiogenesis, a genetic predisposition, inflammation and
certain neurohormons that work together. Lately, a great contribution was attributed to
endothelial disfunction, evaluated by a rise in the serum level of endothelin 1-21, which is
involved in the pathogenesis and severity of pulmonary arterial hypertension in patients with
cirrhosis, but its role in the context of other pathophysiological modifications are still not
clearly defined.

The most common cause of portal hypertension is cirrhosis, with only a small
percentage of patients having a different etiology.

Depending on the evaluation criteria, the prevalence of pulmonary arterial
hypertension in patients with cirrhosis is reported in the literature as being between 2 and 5%,
while in the hepatic transplant centers its prevalce is about 8.5% and in patients with
refractory ascitis it is as high as 16.1%.

The diagnosis of portopulmonary hypertension is based on hemodinamical criteria
obtained by data from right heart -catheterization, and Doppler transthoracic
echocardiography, being a simple and accurate method for the assessment of the systolic
pressure in the pulmonary artery, represents, according to current guidelines, the
recommended screening test as the initial diagnostic tool for patients suspected of having
portopulmonary hypertension. Doppler transthoracic echocardiography is generally used for
ruling out portopulmonary hypertension, due to its high negative predicted value of 100%.

Recent data have shown that the prognosis of portopulmonary hypertension is
determined mostly by the presence and the severity of cirrhosis. Mortality is increased for
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patients with cirrhosis compared to pactients with idiopathic pulmonary hypertension, even
though these patients have an increased cardiac output and a lower pulmonary vascular
resistence.

Currently, in Romania there are only a few studies on pulmonary hypertension in
patients with cirrhosis. One of these was conducted in 1985, in Cluj-Napoca, which analyzed
the prevalence of pulmonary hypertension is patients with chronic liver disease, determined
by right heart catheterization. Another recent study, published in 2010, conducted in lasi,
analyzed the cardiovascular disfunction in patients with cirrhosis.

The theoretical part of this thesis presents the existing data in the literature on
pulmonary hypertension in patients with cirrhosis: definition, epidemiology, prevalence,
pathology, pathophysiology, clinical aspects, diagnosis, prognosis and treatment.

The purpose of the practical part of the thesis was to analyze the prevalence and
epidemiological parametes of pulmonary arterial hypertension in patients with cirrhosis,
determined by Doppler transthoracic echocardiography, and the role of endothelin ET 1-21 as
a pathogenetic factor in pulmonary arterial hypertension in patients with cirrhosis, as well as
the role of endothelin ET 1-21 as a prognostic factor in these patients.

1. The prevalence of pulmonary arterial hypertension in patients with
cirrhosis, determined by echocardiographic screening

Hypothesis: The current thesis had the following objectives:

1. The assessment of the prevalence of pulmonary arterial hypertension by
echocardiographic screening in patients with cirrhosis.

2. The assessment of the relationship between the severity of cirrhosis and pulmonary
arterial hypertension.

3. The assessment of the clinical characteristics of patients with cirrhosis and
pulmonary arterial hypertension.

The type of study used was descriptive, observational; the scientific research domain
was the description of a health phenomenon.

Material and methods: One hundred and sixteen patients (70 males), with and average
age of 57.70 +£10.78 years, diagnosed with cirrhosis at the 3" Medical Clinic from Cluj-
Napoca during January 2007 and December 2008 were included in the study. In 44% of
patients (n=51) alcohol was the etiology of cirrhosis, whereas in 34% (n=39) hepatitis C virus
was responsible for cirrhosis. Seventy three percent of patients (n=85) were in Child-Pugh
class A. All patients with cirrhosis were evaluated for pulmonary arterial hypertetion by
means of: complete physical exam, electrocardiography (ECG), chest X-ray and Doppler
transthoracic echocardiography, at the Rehabilitation Hospital, cardiology Department from
Cluj-Napoca. A single parameter was used for the assessment of pulmonary hypertension: the
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systolic pulmonary arterial pressure (SPAP), with a value of sPAP >30 mmHg being
considered suggestive for the presence of pulmonary arterial hypertension. The pulmonary
arterial hypertension was classified as flows: mild PAH = 30 — 44 mmHg; moderate PAH =
45 — 70 mmHg; severe PAH > 70 mmHg. Other causes of pulmonary hypertension were
excluded from the study. Four patients were further excluded from the study due to: dilated
cadiomyopathy (2 patients), the presence of mitral prosthetic valve (1 patient) and severe
aortic stenosis (1 patient). One patient died during follw-up.

Results: One hundred and twelve patients had complete clinical, ECG and
echocardiographic data. Sixty three patients dah sPAP > 30 mmHg (56.25%) of which 73%
(46 patients) had mild pulmonary hypertension (30-44 mmHg), with an average value of
sPAP of 35.73+3.97 mmHg, 25.4% (16 patients) had moderate pulmonary hypertension (45-
70 mmHg) with an average value of sPAP of 50.45+6.10 mmHg, and only 1.6% (1 patient)
had severe pulmonary arterial hypertension (>70 mmHg), with a sPAP value of 75 mmHog.
Forty nine patients had a value of SPAP of <30 mmHg (43.75%).

Among patients with PAH, 38 patients were males (60.32%) and 25 were females
(39.68%), of which 28 males (73.68%) and 18 females (72%) had mild PAH, 10 males
(26.32%) and 6 females (24%) moderate PAH, and 1 female (4%) severe PAH. The male:
female ratio was 2.36: 1.02.

The average of of patients with pulmonary hypertension was 59.32+11.34 years,
compared to those without pulmonary hypertension, who had an average of 55.80+9.05 years,
the age difference being statistically significant (p=0,035).

The most frequent etiology of cirrhosis for both groups of patients with mild and
moderat PAH was alcohol and hepatitis C virus. As for patients without PAH, 47% of them
(23 patients) had alcohol as the etiology of cirrhosis and 33% (16 patients) hepatitis C virus.
There was a statistically significant correlation between PAH and alcohol as the etiology of
cirrhosis compared to almost all the other etiologies. Alcohol was the predominat etiology for
the whole group of patients, but in the case of patients with cirrhosis and PAH, the most
frequently encountered etiology was alcohol.

The majority of patients with cirrhosis, both with PAH and without PAH, were part of
the Child-Pugh class A, and there was no statistically significant difference between the
severity of the liver disease evaluated by the Child-Pugh class and the severity of PAH
evaluated by echocardiographic screening, and between the severity of the liver disease and
the presence or absence of PAH (p>0.05).

The relationship between the signs of portal hypertension (echographic and endoscopic)
and PAH were also analyzed. Among the echographic signs, only the presence of ascitis and
among the endoscopic signs, only the presence of esophageal varices were evaluated. Of the
patients with cirrhosis and PAH, 39 patients had esophageal varices diagnosed by upper
gastrointestinal endoscopy (61.90%), and only 20 patients has ascitis diagnosed by abdominal
ultrasound (31.74%). The statistical analysis showed that the presence of ascitis does not
influence the apparition of PAH, but it can aggravate it.

Among the patients with cirrhosis and PAH, 36.5% of patients had systemic arterial
hypertenstion (23 patients). The analysis of subgroup of patients with PAH showed a
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relatively equal prevalence of systemic hypertension (36.95% of patients with cirrhosis and
mild PAH vs 37.5% of patients with cirrhosis and moderate PAH). The statistical analysis of
patients with PAH according to the preence of systemic hypertension, there were statistically
significant differences between patients with mild PAH (p=0.035) and the total cases of PAH
(p=0.04) compared to patients without PAH.

Of the patients with cirrhosis and PAH, 12.7% had diabetes mellitus (8 patients). The
analysis of subgroups of PAH showed the presence of 17.89% cases of diabetes mellitus
among patients with cirrhosis and mild PAH (8 patients), while in the other subgroups of
patients with PAH, there was no case of diabetes mellitus. The statistical analysis of patients
with PAH according to the presence of diabetes mellitus showed a stastistically significant
difference between patients with moderat PAH and patients without PAH, but because there
was n case of diabetes mellitus among the patients with moderat PAH, the statistical meaning
of the results was inconclusive. It can only be assumed, based on statistical data, that there
might be, at least from a theoretical perspective, an inverse ratio between diabetes mellitus and
PAH.

Among all patients, 7 of them had splenectomy, of which 2 patients without PAH
(4.08%) and 5 patients with PAH (7.93%), but the correlation between splenectomy and the
presence or absence of PAH was not statistically significant (p=0.4).

The percentage of patients eith portal vein thrombosis (PVT) was approximately equal
in both groups of patients (10.2% in patients without PAH vs 6.35% of patients with PAH),
with no statistically significant differences (p=0.47). There was no statistically significant
correlation between the presence of spontaneous shunts or TIPS in patients with cirrhosis and
PAH (p=0.59). Among patients with PAH, only 4 of them had spontaneous shunts and TIPS
(6.35%), while among the patients eithout PAH, only 2 patients (4.08%) had spontaneous
shunts and TIPS.

For patients with PAH, peripheral edema and fatigue were the predominant symptoms.
During the early stages of the disease, the patients were asymptomatic (35%). Sixteen percent
of patients had class NYHA 11 dyspnea on exertion.

Conclusion:

1. PAH was present in 56.25% of patients, of which more than 25% had sPAP > 45
mmHg.

2. PAH is more frequent in males.

3. PAH is encountered in the 5™ decade.

4. Alcohol is a risk factor for PAH.

5. There is no relationship between the severity of the liver disease and the presence of
PAH, when the severity of liver disease is assessed by the Child-Pugh classification.

6. Ascitis can aggravate PAH.

7. There is no relationship between splenectomy, portal vein thrombosis, spontaneous
shunts and TIPS and the presence or absence of PAH in patients with cirrhosis.

8. Systemic arterial hypertension can promote the genesis of mild forms of PAH.

9. The presence of diabetes mellitus does not influence the genesis of PAH in patients
with cirrhosis.

10. During the early stages of PAH, patients are asymptomatic.
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11. The most frequent symptoms are dyspnea on exertion, fatigue and peripheral edema.

3. The role of endothelin ET 1-21 as a prognostic and pathogenetic factor
in pulmonary arterial hypertension in patients with cirrhosis

During the last decade, much attention was attributed to the role of endothelin-1 (ET-1)
in the pathogenesis of cirrhosis and portal hypertension. The starting point was represented by
the possibile utilisation of endothelin receptors inhibitors in the treatment of portal
hypertension and in some complications of cirrhosis. In patients with cirrhosis, an increased
serum level of ET-1 has been reported, especially in those patients with advanced liver
disease, an apparently parallel increase with the severity of the liver function evaluated by the
Child-Pugh class.

In patients with cirrhosis who also presented pulmonary hypertension, the sudies
showed that the endothelin system is overexpressed, and ET-1 is greatly involved in the
alteration of the pulmonary vasomotor tone and in the pulmonary vasculature remodeling. The
sequence of events, however, is porrly understood. Initially, the high serum levels of ET-1 in
the pulmonary vasculature, resulted from the hepatosplanchnic circulation and from the local
production determind by the parietal stress, produce pulmonary vasoconstriction and smooth
muscle cell growth. Later, the vascular stretch resulted from the increased pulmonary arterial
pressure generates additional adaptive structural responses, determining vacular obliteration.
There are only a few data in the literature discussing these aspects of the portopulmonary
hypertension.

Hypothesis: The current thesis had the following objectives:

4. The assessment of the relationship between the serum level of ET-1-21 and
pulmonary arterial hypertension in patients with cirrhosis.

5. The quantitative assessment of the serum level of ET1-21 in patients with cirrhosis
and pulmonary arterial hypertension.

6. A comparison between the serum level of ET1-21 in patients with pulmonary arterial
hypertension and cirrhosis and the serum level of ET1-21 in patients with cardio-
vascular pulmonary arterial hypetension.

The type of study used was analitical, observational; the scientific research domain was

the assessment of a prognostic and pathogenetic factor — risk factor.

Material and methods: During Jauary 2007 and December 2008, 64 patients, divided
into 3 subgroups, were included in the study: group 1 consisted of 37 consecutive patients (25
males) with an average age of 58.54+9.01 years, diagnosed with cirrhosis at the 3" Medical
Clinic from Cluj-Napoca; group 2 consisted of 14 patients (7 males) with an average age of
54.85+9.39 years, diagnosesd with chronic hepatitis at the 3™ Medical Clinic from Cluj-
Napoca; group 3 consisted of 13 patients (8 males) with an average age of 67+13.44 years,
diagnosed with pulmonary arterial hypertension associated with left heart diseases at the
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Rehabilitation Hospital from Cluj-Napoca, Cardiology Department. The control group
consisted of 14 healthy subjects (4 males) with an average age of 594+9.85 years.

Among patients with cirrhosis, alcohol was the predominant etiology in 45.95% of cases
and hepatitis C virus in 29.73% if cases. The majority of patients (67.56%) were in Child-
Pugh Class A (25 patients).

Among patients with chronic hepatitis, the hepatitis C virus was the dominant etiology
(78.58%, 11 patients).

The presence of pulmonary arterial hypertension was assessed in all patients by means
of: complet clinical exam, electrocardiography (ECG), chest X-Ray and Doppler transthoracic
echocardiography performed at the Rehabilitation Hospital, Department of Cardiology. A
single parameter was used for the assessment of pulmonary hypertension: the systolic
pulmonary arterial pressure (SPAP), with a value of sSPAP >30 mmHg being considered
suggestive for the presence of pulmonary arterial hypertension. The pulmonary arterial
hypertension was classified as flows: mild PAH = 30 — 44 mmHg; moderate PAH = 45 — 70
mmHg; severe PAH > 70 mmHg. Other causes of pulmonary hypertension were excluded
from the study.

Among patients with cirrhosis, 26 patients had pulmonary arterial hypertension, of
which 14 had mild PAH and 12 had moderate PAH. There was no patient with severe PAH,
and eleven patients did not have PAH.

Among patients with pulmonary arterial hypertension due to left heart diseases, 4
patients had mild PAH and 9 patients had severe PAH.

For all healthy subjects (the control group), the serum level of ET1-21 was determined
using the ELISA method (NV < 0.02 fmol/ml).

Results: The serum level of ET1-21 was significantly increased for patients with
cirrhosis compared both to healthy subjects (1.90+£0.96 fmol/ml vs 0,9+0,07 fmol/ml,
p<0,0001) and to patients with chronic hepatitis (1.90+0.96 fmol/ml vs 1.09+0.45 fmol/ml,
p<0,0001). The serum level of ET1-21 for patients with chronic hepatitis did not differ greatly
form the serum level of ET1-21 of healthy subject, with no statistical significance (p=0.07).
For patients with PAH secondary to left heart diseases, the serum level of ET1-21 was
significantly increased compared to the control group (1.21+0.25 fmol/ml vs 0.9+0.07
fmol/ml, p<0.00001).

Among patients with cirrhosis, women had a significantly increased serum level of
ET1-21 compared to men (2.5£1.47 fmol/ml vs 1.6+0.36 fmol/ml, p=0.03), while among
patients with cirrhosis and PAH, even though the serum level of ET1-21 was increased in
women compared to men (2.41+1.23 fmol/ml vs 1.60+0.38 fmol/ml), the difference was not
statistically significant (p=0.05).

For the other groups studied, there were no statistically significant differences between
the ET1-21 serum levels in women compared to men (p>0.05).

There was an irregular distribution of the ET1-21 serum levels for all etiologies of
cirrhosis, which determined high values for the standard deviation, and, as a consequence, the

statistical analysis of the serum levels of ET1-21 according to the different etiologies of
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cirrhosis did not show statistically significant differences. The same results were obtained
when the serum level of ET1-21 according to the etiology of the liver disease for patients with
cirrhosis and PAH were compared.

The patients with cirrhosis in Child-Pugh class A had an average serum level of ET1-21
of 1.87+0.87 fmol/ml, the ones in Child-Pugh class B of 1.74+0.26 fmol/ml, and the ones
form Child-Pugh class C of 2.35+1.89 fmol/ml. Even though patients with cirrhosis from
Child Pugh class C had the highest levels of serum ET1-21 compared to the other classes, the
statistical analysis between the serum levels of ET1-21 and the severity of cirrhosis evaluated
by the Child-Pugh class did not reveal significant differences.

Among patients with cirrhosis, 26 patients had PAH with average vaules of sPAP of
42,8+9,90 mmHg, of which 14 patients had mild PAH with an average value of sPAP of
35+3,39 mmHg, and 12 patients had moderate PAH, with an average value of sPAP of
51,66+8,13 mmHg. Patients with cirrhosis and mild PAH had an average value of ET1-21 of
1.68+0.81 fmol/ml, patients with moderate PAH of 2.02+0.85 fmol/ml, and patients without
PAH of 1.92+1.32 fmol/ml. The statistical analysis did not show relevant differecenes
(p>0.05). Compared to patients with secondary PAH, patients with cirrhosis and PAH had
statistically significant higher levels of ET1-21 (1,20+0,25 fmol/ml vs 1,85+0,83 fmol/ml,
p=0,0006).

Of the 37 patients with cirrhosis included in the study, 32.43% had ascites diagnosed by
abdominal ultrasound. These patients had an average serum level of ET1-21 of 1.98+1.21
fmol/ml, compared to patients without ascites, who had an average serum level of ET1-21 of
1.86+0.84 fmol/ml. Although patients with ascites had higher serum levels of ET1-21
compared to patiets without ascites, these differences were not statistically significant
(p=0.38).

Patients with cirrhosis had an average duration of liver disease (from the moment of the
diagnosis) of 6.35 years, the statistical analysis showing no significant differences.

Of the 37 patients with cirrhosis included in the study, 81.08% had esophageal varices,
91.9% had splenomegaly and only 32.43% had ascites. The highest serum levels of ET1-21
were present in patients with ascites (1.98+1.21 fmol/ml), patients with esophageal varices
having levels of (1,83+0,97 fmol/ml) and patients with spelnomegaly of (1,9+1 fmol/ml), but
these differecens were not statistically significant (p>0.05).

Conclusion:

12.  ET1-21 represents a biomarker of cirrhosis.

13.  Inchronic hepatitis, the serum levels of ET1-21 are not significantly increased.

14.  Women with cirrhosis have higher levels of ET1-21.

15.  There is a direct proportion relationship between age and the serum level of ET1-
21.

16.  The etiology of cirrhosis does not influence the serum level of ET1-21.

17.  The severity of cirrhosis evaluated by the Child-Pugh classification does not
influence the serum level of ET1-21.

18.  The serum level of ET1-21 is not influenced by the duration of cirrhosis.

19.  The presence of ascites in patients with cirrhosis does not significantly increase the
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serum level of ET1-21.

20.  Splenomegaly, the presence of esophageal varices as well as their degree do not
significanlty influence the serum level of ET1-21.

21. For patients with cirrhosis and mild and moderate pulmonary hypertension,
determined by echocardiography, ET1-21 does not represent a prognostic factor
for the severity of PAH.

22.ET1-21 represents a marker of severity for PAH secondary to heart diseases.

General Conclusion:

17.The prevalence of pulmonary hypertension, determined by echocardiography, in
patients with cirrhosis included in our study was 56.25%, with the predominance of

mild PAH.

18. Pulmonary hypertension is predominantly found in males during the 5" decade of
life.

19. The genesis of pulmonary hypertension can be influenced by the alcoholic etiology
of cirrhosis.

20. The severity of cirrhosis evaluated by the Child-Pugh classification does not
influence the genesis of pulmonary hypertension.

21.Pulmonary arterial hypertension of patients in initial stages of cirrhosis is
asymptomatic.

22.Pulmonary arterial hypertension can be influenced by the aggravation of portal
hypertension (the presence of ascites).

23. For the patients with cirrhosis from our study, splenectomy, portal vein thrombosis,
spontaneous shunts and TIPS did not influence the presence or absence of
pulmonary hypertension.

24.The genesis of pulmonary hypertension can be influenced by systemic arterial
hypertension, but not by diabetes mellitus.

25.ET1-21 represents a biomarker of cirrhosis, but not for patients with cirrhosis and
mild or moderate forms of pulmonary hypertension, determined by
echocardiography.

26. The serum level of ET1-21 is not significantly increased in patients with chronic
hepatitis.

27.Women with cirrhosis have higher serum levels of ET1-21.

28. The serum level of ET1-21 is directly proportional to age.

29.The etiology of cirrhosis does not influence the serum level of ET1-21 nor the
severity of cirrhosis evaluated by the Child-Pugh classficiation.

30. The serum level of ET1-21 is not influenced by the duration of cirrhosis.

31.The severity of portal hypertension (the presence of ascites, splenomegaly,
esophageal varices), does not significantly increase the serum level of ET1-21.

32.The serum level of ET1-21 is a marker of severity for PAH associated with heart
disease.
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The thesis contains 161 pages, 76 charts and 35 tables, and the references include 281
recent articles relevant to the main subject. The thesis also contains 2 original articles treating
subjects relevant to the main theme of the thesis.
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