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Cuvinte cheie:

Ficat gras non-alcoolic, Steatoza hepatica, Steatohepatita non-alcoolicd, sindrom
metabolic, ateroscleroza, grosime intima medie carotidiana, risc cardiovascular, boala
cardiovasculara

INTRODUCERE

Ficatul gras non-alcoolic (FGNA) reprezintad spectrul afectiunilor hepatice care
constau in infiltrarea grasa a ficatului (peste 5 % din hepatocite - steatoza), injurie
hepatocitara constand in steatoza, necroza focald si inflamatie (steatohepatita non
alcoolica - SHNA), cu evolutie spre fibroza si ciroza. Se estimeaza c3, la momentul
actual, in lume exista aproximativ 1 miliard de persoane care prezinta FGNA.

Patogeneza FGNA este complexa si este incomplet elucidatd pana in prezent. La
ora actuala se considerda ca mecansimul injuriei hepatocitare din cadrul FGNA este
rezultatul unor agresiuni multiple (teoria “agresiunilor multiple paralele”), agresiuni
survenite simultan, in principal de la nivelul tesutului adipos si al intestinului
(microflora intestinald). Insulino-rezistenta (IR) este definita ca inabilitatea insulinei
de a transporta glucoza la nivelul celulelor tinta. Pacientii cu FGNA prezinta IR
hepaticd, musculara si la nivelul tesutului adipos, ceea ce face ca IR sa joace un rol
major in patogeneza FGNA. Intrebarea care se ridica este de ce unii pacienti dezvolta
steatoza simpl3, iar altii SHNA ?

Istoria naturala a FGNA este dependenta de modificarile histopatologice initiale.
In randul pacientilor cu steatozi hepatici simpld mortalitatea fati de populatia
generald nu este diferitd. In ceea ce priveste pacientii cu SHNA, acestia prezinti
mortalitate crescutad fata de populatia generald, atat in ceea ce priveste mortalitatea
legatd de boala de ficat, dar mai ales in ceea ce priveste mortalitatea legata de
evenimentele cardiovasculare. Evenimentele cardiovasculare sunt principala cauza de
mortalitate la pacientii cu SHNA, urmate de mortalitatea legata de malignitate si abia
apoi, mortalitatea legata de bolile de ficat. SHNA este la ora actuala pe locul 3 in randul
cauzelor de transplant hepatic in SUA, dupa infectia cu virus C (HCV) si boala alcoolica
a ficatului si este de asteptat ca in urmitorii ani s devini indicatia principala. In acest
context, evenimentele cardiovasculare post-transplant capatd o deosebita importants,
nestiindu-se cum va evolua riscul cardio-vascular (RCV) post-transplant.

Tratamentul FGNA este domeniul in care s-au inregistrat cele mai putine
progrese in ultimii ani. La aceastd ora, in anul 2016, dupa 36 de ani de la descrierea
initialda a bolii, incd nu existd un preparat farmacologic universal aprobat pentru
folosintd in FGNA. Tratamentul se bazeaza pe slabire in greutate si modificarea stilului



de viatd, iar, in cazuri atent selectionate, terapie farmacologicd. Dilema clinicienilor
este care categorie necesitd monitorizare si care necesitd tratament farmacologic,
tindnd cont cd acesta nu este lipsit de efecte secundare.

Exista, la ora actuald, in literaturd, convingerea cad FGNA ar fi parte din
sindromul metabolic (SM), mai exact, cd FGNA ar fi manifestarea hepatica a SM.

Mecanismele care stau la baza asocierii intre FGNA si boala cardio-vasculara
(BCV) nu sunt pe deplin elucidate. Aceasta asociere, totusi, meritd o atentie deosebita,
dat fiind faptul cd, acesti pacienti sunt la risc pentru a deceda datorita afectarii
cardiovasculare, mai degraba decat a hepatopatiei.

Dar este asocierea intre FGNA si BCV o consecinta a impartasirii acelorasi factori
de risc sau prin sine, FGNA, confera un RCV crescut independent de acesti factori ? Cat
de des ar trebui acesti pacienti monitorizati din perspectiva RCV ? Cat de devreme
trebuie intervenit terapeutic ? Care sunt pacientii care vor dezvolta afectare
cardiovasculard si care sunt cei care vor dezvolta boala avansata de ficat ?
Imbunatitirea statusului histologic hepatic atrage dupi sine o scidere a RCV ?
Rezolvarea IR prin mijloace terapeutice duce la vindecarea FGNA si implicit la sciderea
RCV ? Tratamentul agresiv al factorilor de risc este optiune pentru toti pacientii cu
FGNA ? Toate aceste intrebari asteapta sa isi gdseasca raspunsul, dat fiind ca FGNA este
o afectare tot mai frecventa in zilele noastre, iar tendinta este in continuare, de
crestere.

CONTRIBUTIA PERSONALA

Cercetarea de fata s-a desfasurat in perioada ianuarie 2014 - iunie 2015 si a fost
una de tip prospectiv. Studiul s-a desfiasurat in Clinica Medicala I, SCJU Cluj, sectia
Gastroenterologie, iar pacientii inclusi in studiu au fost pacienti internati in Spitalului
Clinic Judetean de Urgenta Cluj, sectiile Gastroenterologie, Gastroenterologie Spital de
Zi, Medicina Interna I - din cadrul Clinicii Medicala I, si pacienti internati in sectia
clinica de Diabet Zaharat - Nutritie si Boli Metabolice. S-a obtinut acordul Comisiei de
Etica a Universitdtii de Medicina si Farmacie “Iuliu Hatieganu” Cluj-Napoca. Fiecare
pacient inclus 1n studiu a semnat un acord de informare, prin care si-a dat acceptul de
participare.

Pacientii inclusi 1n studiu au fost impartiti in 4 loturi: pacienti cu FGNA si SM,
pacienti cu FGNA fira SM, pacienti cu SM (fird FGNA) si lotul martor. In total, 157 de
pacienti au fost inclusi in studiu, in toate cele 4 loturi. S-au exclus pacienti cu
hepatopatii de altd cauza (virusuri hepatice B, C, hepatita autoimuna, etiologie
alcoolica, toxic-medicamentoasa, hepatopatii metabolice - hemocromatoza, boala
Wilson), afectare maligna in prezent sau in antecedente, ateroscleroza manifesta in
orice teritoriu (coronarian, periferic, cerebral), pierdere in greutate de 4kg sau mai
mult pe parcursul ultimei luni.



Pacientii au fost evaluati clinic, biologic (determinari de laborator uzuale, la care
s-au addugat martori ai inflamatiei - IL-6 si IL-18 si adipocitokine - adiponectina si
leptina; de asemenea, s-a efectuat determinarea Fibromax la pacientii cu FGNA),
ecografic (ultrasonografie hepatica si carotidiang, cu masurarea GIMc).

GIMc a fost masuratd ecografic, atdt manual, cat si semi-automat, cu ajutorul
unui software computerizat realizat in colaborare cu Universitatea Tehnicd Cluj-
Napoca.

Diagnosticul de FGNA s-a efectuat in urma examenului clinic, a determinarilor
biologice si a documentarii ecografice a steatozei hepatice. Pentru diagnosticul de
SHNA s-a folosit determinarea Fibromax si, punctia biopsie hepatica in unele situatii.
SM a presupus prezenta a trei din cele cinci criteria.

Analiza statistica a datelor s-a facut atat folosind statistica desciptiva, cat si cea
inferentiala.

Studiul 1. Riscul dezvoltarii evenimentelor cardiovasculare, la
pacientii cu sindrom metabolic izolat, respectiv la pacientii cu ficat

gras non-alcoolic, asociat sau nu cu sindromul metabolic

Scopul studiului. Obiectivul acestui studiu a fost de a identifica pacientii cu cel
mai crescut risc de a dezvolta evenimente cardiovasculare, prin evidentierea GIMc,
dintre cei cu SM izolat sau cei cu FGNA, asociat sau nu cu SM. Totodatd, s-a avut in
vedere identificarea RCV suplimentar pe care cei cu SHNA 1l poarta, fata de cei cu
FGNA, dar fara SHNA.

Material si Metoda. Pacientii inclusi in studiu au fost Impartiti in 4 loturi: 1.
Lotul 1- FGNA cu SM, Lotul 2 - FGNA, Lotul 3- SM, Lotul 4 - martori, respectandu-se
criteriile de includere si excludere pentru fiecare lot in parte care au fost enumerate
mai sus. S-a respectat metodologia descrisa pentru diagnosticul de FGNA, SM, SHNA,
precum si pentru masurarea GIMc.

Rezultate. Cele mai mari valori ale GIMc s-au inregistrat in randul pacientilor cu
SM, fata de cei cu FGNA (cu si fara SM) si de pacientii din grupul martor (test Kruskal-
Wallis, parametru test x2(2)=26.64, p<0.001). Pacientii cu FGNA si SM au avut valori
mai mari ale GIMc fatd de cei cu FGNA (test Mann-Whitney, parametru test U=708.50,
p=0.002), dar fara diferenta statistic semnificativa fatd de cei cu SM (test Mann-
Whitney, parametru test U=407.50, p=0.21, media rangurilor 35,97 versus 42,89).
Pacientii cu SHNA, dintre cei cu FGNA, au avut valori mai mari ale GIMc decat cei fara
SHNA (test Mann-Whitney, parametru test U=225,000, p=0,025). In momentul in care
s-a efectuat analiza pe fiecare lot de FGNA, cu si fara SM, prezenta SHNA nu a mai
influentat valoarea GIMc (FGNA si SM - test Mann-Whitney, parametru test U=9,500,
p=0,228; FGNA fara SM - test Mann-Whitney, parametru test U=120,500, p=0,326).

Concluzii. Pacientii care prezinta SM au valori mai crescute ale GIMc fata de cei
cu FGNA si fatd de pacientii martori, ceea ce ilustreaza valoarea SM ca si factor de risc
cardiovascular. Addugarea SM la pacientii cu FGNA predispune la o valoare mai



crescuta a GIMc fata de cei cu FGNA fara SM. Daca insa se adauga FGNA la pacientii cu
SM, aceasta nu se traduce printr-un risc cardiovascular crescut, exprimat prin GIMc. In
randul pacientilor cu FGNA, odatd SHNA prezentd, existd un risc cardiovascular
crescut, indiferent daca se asociaza sau nu SM.

Studiul 2. Factori de risc clinici si serologici pentru
dezvoltarea aterosclerozei subclinice la pacientii cu sindrom
metabolic izolat, si la cei cu ficat gras non-alcoolic, asociat sau nu
cu sindromul metabolic

Scopul studiului. Obiectivul acestui studiu este de a identifica factorii de risc,
clinici si serologici, asociati cu dezvoltarea si progresia aterosclerozei subclinice,
exprimata prin cuantificarea GIMc.

Material si Metoda. Pacientii inclusi in studiu au fost Impartiti in 4 loturi: 1.
Lotul 1- FGNA cu SM, Lotul 2 - FGNA, Lotul 3- SM, Lotul 4 - martori, respectandu-se
criteriile de includere si excludere pentru fiecare lot in parte care au fost enumerate
mai sus. S-a respectat metodologia descrisa pentru diagnosticul de FGNA, SM, SHNA,
precum si pentru masurarea GIMc. Determinarea IL-6, IL-18, adipoonectina si leptina
s-a efectuat conform metodologiei descrise mai sus.

Rezultate. Intre nivelele biomarkerilor studiati (adipocitokine - adiponectina,
leptina si markeri de inflamatie - IL-6, IL-18), si modificarile martorului de
ateroscleroza subclinica, GIMc, nu s-a constatat nici o corelatie statistic semnificativa,
nici cand a fost luat in considerare intreg lotul de pacienti, nici pe fiecare lot in parte.
Cand s-a evaluat aportul factorilor de risc clasici la cresterea GIMc, pe intreg lotul de
pacienti, variabilitatea GIMc a fost influentata de: IMC (p=0,29, p<0,001), circumferinta
abdominala (p=0,402, p<0,001), prezenta si gradul HTA (p=0,509, p<0,001), colesterol
total (p=0,205, p=0,01), LDL-colesterol (p=0,21, p=0,009), TGL (p=0,181, p=0,023),
GGT (p=0,246, p=0,008). De asemenea, a existat o corelatie negativa intre GIMc si HDL-
colesterol (p=-0,176, p=0,027), precum si Cl Cr (p=-0,217, p=0,006). La pacientii cu
FGNA si SM, valoarea GIMc este influentatd de prezenta si gradul HTA (p=0,497,
p<0,001). La pacientii cu FGNA, fara SM, valoarea GIMc este influentata de nivelul GGT,
valoarea care a fost aproape sa atinga semnficatia statistica (p=0,303, p=0,065>0,05).
La pacientii cu SM, valoarea GIMc a fost influentatd de circumferinta abdominala
(p=0,511, p=0,015). Valoarea GIMc nu a fost influentata de prezenta diabetului zaharat
si a glicemiei bazale modificate, nici la nivelul intregului lot, nici pe fiecare lot in parte.

Concluzii. Utilitatea markerilor inflamatori (IL-6, IL-18), precum si a unor
adipocitokine (adiponectina, leptina) in identificarea aterosclerozei subclinice s-a
dovedit a fi limitata. Pacientii cu afectiuni metabolice (SM, FGNA), au nevoie de o
caracterizare complexd, din perspectiva prezentei factorilor de risc cardiovasculari,
mai ales ci raportul cost-beneficiu este unul avantajos. in anumite etape ale afectirii
metabolice, exista unul sau mai multi factori de risc care au o pondere semnificativa in
stabilirea riscului cardiovascular. FGNA, fira SM, pare sa constituie un stadiu de



afectare metabolica incipientd. Pe masura ce afectarea metabolicd progreseaza,
ponderea factorilor de risc cardiovasculari in stabilirea riscului cardiovascular este
diferitd. Pentru cuantificarea corecta a riscului cardiovascular, inclusiv in cadrul
definitiei SM, trebuie facuta distinctia intre pacientii cu diabet zaharat si cei cu glicemie
bazala modificata, aceste doud categorii, aflindu-se, probabil, intr-o stare de afectare
metabolica diferitd, fapt ce confera si un risc cardiovascular diferit.

Studiul 3. Factori de risc clinici si serologici, asociati cu
dezvoltarea si progresia ficatului gras non-alcoolic si a sindromului
metabolic

Scopul studiului. Obiectivul acestui studiu este de a identifica factorii de risc,
clinici si serologici, asociati cu dezvoltarea si progresia ficatului gras non-alcoolic si de
a cuantifica rolul constituentilor sindromului metabolic pentru dezvoltarea si
progresia ficatului gras non-alcoolic.

Material si Metoda. Pacientii inclusi in studiu au fost impartiti In doua loturi:
Lotul 1- FGNA cu SM, Lotul 2 - FGNA fara SM. Criteriile de includere si excludere pentru
fiecare lot In parte au fost enumerate mai sus, in cadrul sectiunii Metodologie Generala.
Metodologia diagnosticului de FGNA, precum si a masurarii GIMc au fost detaliate in
sectiunea Metodologie Generald. Diagnosticul pozitiv de SHNA a fost stabilit fie pe baza
investigatiei serologice Fibromax, la pacientii la care aceasta investigatie s-a efectuat,
fie prin PBH.

Rezultate. La toti pacientii din studiu, cu FGNA, cu si fara SM, s-a identificat o
corelatie monotona pozitivd, semnificativa statistic intre gradul de steatoza si nivelele
de leptind (p=0,3, p=0,025<0,05), aceste nivele fiind mai ridicate la pacientii cu
steatozd mai severa. S-a identificat o buna corelatie pozitiva intre nivelele de IL-18 si
SHNA (p=0,701, p<0,001), cei cu SHNA avand valori ale IL-18 mai ridicate. Gradul de
steatoza s-a corelat, semnficativ statistic, cu prezenta SHNA (p=0,701, p<0,001), adica
cu cat steatoza a fost mai sever3, probabilitatea pentru prezenta SHNA a fost mai mare.
La toti pacientii cu FGNA, cu si fara SM, s-a identificat o corelatie monotona pozitiva
moderata intre gradul de steatoza si GIMc (p=0,30, p=0,025<0,05), HTA (p=0,31,
p=0,019<0,05), GGT (p=0,44, p=0,002<0,05), TGL (p=0,45, p<0,001). S-a constat o
corelatie monotona pozitiva acceptabild intre gradul de steatozd si circumferinta
abdominala (p=0,52, p<0,001), IMC (p=0,66, p<0,001). De asemenea, a existat o
corelatie negativa moderata intre gradul de steatoza si nivelul de HDL-colesterol (p=-
0,46, p<0,001). in plus, s-a constat o corelatie monotond pozitivi moderati intre
gradul de fibroza si valoarea GIMc (p=0,47, p<0,001), GGT (p=0,32, p=0,025<0,05) si
HTA (p=0,43, p=0,001<0,05). La pacientii cu FGNA si SM, gradul de steatoza nu a atins
o corelatie statistic semnificativa cu nici unul din factorii de risc, iar gradul de fibroza
s-a corelat cu valoarea GIMc (p=0,595, p=0,004<0,05). La cei cu FGNA fara SM, gradul
de steatozd a atins o corelatie statistic semnificativa cu circumferinta abdominala
(p=0,699, p<0,001), IMC (p=0,745, p<0,001), TGL (p=0,338, p=0,047<0,05), Cl Cr
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(p=0,342, p=0,045<0,05). A existat o corelatie negativa intre gradul de steatoza si HDL
colesterol (p=-0,619, p<0,001). Gradul de fibroza s-a corelat cu valoarea GIMc
(p=0,376, p=0,026<0,05). Prezenta SHNA a fost influentatd de IMC
(t(57)=4.46,p<0.001), LDL colesterolul (t(57)=-1.83,p=0.033), CI Cr
(t(50.71)=2.62,p=0.012), circumferinta abdominala (test Mann-Whitney U=99.50,
p<0.001), GGT (test Mann-Whitney, U=122.00, p=0.002<0,05), TGL (test Mann-
Whitney, U=223.0, p=0.024<0,05), respectiv nivelele scizute de HDL (test Mann-
Whitney, U=123.50, p<0.001). Nu s-a identificat nici o legatura semnficativa statistic
intre prezenta diabetului zaharat sau a GBM si SHNA (test Chi-patrat, parametru test
x2=0.75, df=1, p=0.388>0.05).

Concluzii. Determinarea nivelului leptinei ar putea fi un bun indicator al
severitdtii hepatopatiei, din punctul de vedere al steatozei, si ar putea folosi la
monitorizarea in dinamica a pacientilor. IL-18 s-a corelat cu prezenta SHNA, rezultat ce
face din aceasta determinare un posibil indicator al prezentei SHNA la pacientii cu
FGNA. GIMc s-a corelat atat cu gradul de steatoz, cat si cu cel de fibroza, ceea ce face
din aceastd investigatie o unealta importantd in evaluarea severitdtii hepatopatiei.
Faptul ca corelatia s-a mentinut, inclusiv in analiza separata a loturilor de FGNA, cu si
fara SM, este o dovada a utilitatii acestei determinari ca si indicator de severitate a
hepatopatiei.

Studiul 4. Asocierea dintre ficatul gras non-alcoolic,
sindromul metabolic si dezvoltarea aterosclerozei, din perspectiva
factorilor de risc evidentiati clinic, serologic si imagistic

Scopul studiului. Obiectivele acestui studiu sunt de a cuantificar riscul de
dezvoltare a aterosclerozei la pacientii cu ficat gras non-alcoolic, cu sau fara sindrom
metabolic, de a identificarea o strategie de screening pentru pacientii cu ficat gras non-
alcoolic care sunt expusi la aparitia evenimentelor cardiovasculare si de a identifica un
moment optim In evolutia hepatopatiei pentru interventia terapeutica, astfel incat sa
se poatd preveni aparitia evenimentelor cardiovasculare.

Material si Metoda. Pacientii inclusi in acest studiu au fost impartiti in 2 loturi:
Lotul 1- FGNA cu SM si Lotul 2 - FGNA, farda SM. Criteriile de includere si excludere
pentru fiecare lot In parte au fost enumerate mai sus, in cadrul sectiunii Metodologie
Generalad. Metodologia diagnosticului de FGNA, SM, precum si a masurarii GIMc au fost
detaliate in sectiunea Metodologie Generald. GIMc > 0,12cm a avut semnficiatia de
placa ateosclerotica. Pentru diagnosticul de SHNA, determinarea gradului de steatoza
si a celui de fibroza s-a efectuat testul Fibromax.

Rezultate. A existat o corelatie monotona pozitiva intre valoarea GIMc si gradul
steatozei (coeficient de corelatie 0,296, p=0,027<0,05), respectiv gradul de fibroza
(coeficient de corelatie 0,466, p<0,001), la toti pacientii cu FGNA, fie ei cu sau fara SM.
Au existat scoruri mai mari ale gradului de fibroza la pacientii cu placa aterosclerotica
decat la cei fard placa aterosclerotica, rezultat care a atins semnificatia statistica (test
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Mann Whitney , U=131,00, P<0,001; media rangurilor 39,58 vs 24,48). Nu s-a
identificat o corelatie statistic semnificativd intre prezenta placii aterosclerotice si
sexul pacientilor (test Chi-patrat, x2 (1)=0.30, p=0.638), nivelul de colesterol total (test
Mann-Whitney, U=738.000, p=0,438), LDL-colesterol (test Student t, t(91)=0.67,
p=0,505), HDL-colesterol (test Student t, t(93)=0.75, p=0,458), trigliceride (test Mann-
Whitney, U=803,500, p=0,911). Conform modelului logistic multivariabil de predictie a
placii aterosclerotice, a rezultat ca gradul fibrozei a fost un predictor cu efect pozitiv
asupra prezentei pladcii aterosclerotice (la pacientii cu aceleasi caracteristici ale
covariatelor din model, iar o crestere cu o unitate a gradului fibrozei determina o
crestere de 7.19 ori a riscului de a avea placd ateroscleroticd), in timp ce pentru gradul
steatozei si prezenta SHNA, nu au existat suficiente dovezi pentru a confirma efectul
acestora asupra sansei de a dezvolta placa aterosclerotica (p>0.05).

Concluzii. La pacientii cu FGNA, gradul de fibroza hepatica este constituentul
histologic care influenteazda cel mai mult prezenta placii aterosclerotice. Exista
mecanisme de actiune suplimentare, sau cel putin, diferite, pentru dezvoltarea
aterosclerozei, la pacientii cu FGNA fatd de populatia general3, tinand cont ca factorii
de risc cardiovasculari clasici nu se asociazda cu un risc cardiovascular crescut. La
pacientii cu FGNA, modificarile aterosclerotice ilustrate de prezenta placii
ateroslcerotice, se oglindesc si la nivel renal, prin scaderea Cl Cr. Modelul final
multivariabil de predictie al prezentei placii aterosclerotice la pacientii cu FGNA a fost
influentat de prezenta si gradul fibrozei si de varsta, HTA, circumferinta abdominalg,
IMC si CI Cr. Cu ajutorul acestui model s-a reusit identificarea cu exactitate a 91,1%
dintre pacientii cu si farad placi aterosclerotice, rezultat care face din modelul realizat
unul utilizabil in practica clinica. Screening-ul pacientilor cu FGNA in vederea
dezvoltarii BCV trebuie sad includa pacientii cu SHNA. Dezvoltarea fibrozei, si in special
a fibrozei avansate constituie un punct de cotiturd, care trebuie materializat prin
masuri terapeutice ferme. Tindnd cont ca prezenta SHNA este un indicator pentru
necesitatea initierii farmacoterapiei, dezvoltarea fibrozei ar trebui privitd ca un
indicator de necesitate a unei a doua linii terapeutice. Dificultatea acestei recomandari
consta 1n faptul c3, panad la aceasta ora, nu exista terapie specifica, recomandatd, pentru
tratamentul FGNA si a SHNA. FGNA ar trebui inclus in criteriile de definire ale SM.

Originalitatea si contributiile inovative ale tezei

Prin aceastd cercetare s-a incercat ilustrarea legaturii dintre afectiunea hepatica
(FGNA) si riscul dezvoltarii BCV printr-o maniera inovativa, faicandu-se distinctia intre
pacientii cu FGNA si cei care, pe langda FGNA, asociaza si SM. S-a realizat aceasta
delimitare tocmai pentru a se putea ilustra cat mai fidel legatura cu BCV a FGNA inca
dintr-un stadiu incipient al afectarii metabolice.
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Evaluarea fiecarui pacient inclus in studiu pornit de la doua aspecte extrem de
importante: severitatea hepatopatiei si severitatea leziunilor aterosclerotice aflate in
stadiul premergator manifestarilor clinice.

In evaluarea pacientilor cu FGNA s-a incercat integrarea utilizirii ecografiei
vasculare prin mdasurarea ecografici a GIMc, o abordare potential utila In practica
clinica curentd. Am dovedit, astfel, cd masurarea GIMc este un instrument bun si util
pentru cuantificarea RCV al pacientilor cu FGNA.

Prin utilizarea markerilor inflamatori  (IL-6, IL-18) si adipocitokinelor
(adiponectina si leptina) am dovedit cd utilitatea acestor determinari serologice este
de folos, dar si limitatd, in functie de gradul afectarii metabolice si de severitatea
leziunilor aterosclerotice.

S-a ilustrat ca anumiti FRCV pot avea o contributie diferita in stabilirea RCV, pe
masura ce afectiunea lor metabolicd progreseaza, ceea ce face ca asupra acestor FRCV
sa poata fi orientate masuri terapeutice specifice pentru combaterea lor.

Cercetarea de fata a oferit un argument suplimentar pentru redefinirea SM, atat
prin includerea printre constituentii SM a FGNA, cat si prin necesitatea separarii
pacientilor cu DZ de cei cu GBM. S-a propus totodatd o definitie nouda pentru SM,
definitie care necesitd insa validare in studii ulterioare.
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INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) represents the spectrum of liver
diseases which consist of simple steatosis (fatty infiltration of more than 5% of
hepatocytes), non-alcoholic steatohepatitis (hepatocyte injury consisting of steatosis,
focal necrosis and inflammation) - NASH, wich may lead to fibrosis and cirrhosis. It is
estimated that, currently, in the world, there are approximately 1 billion people with
NAFLD.

The pathogenesis of NAFLD is complex and not fully known. Nowadays, it is
considered that the mechanism of hepatocyte injury is the result of multiple and
simultaneous assaults (the "multiple parallel hits" hypothesis), which occurred mainly
from the adipose tissue and from the gut (intestinal microflora). Insulin-resistance (IR)
is defined as the inability of insulin to transport glucose inside the target cells. NAFLD
patients develop hepatic, muscular and adipose tissue IR, which makes the IR to play a
major role in the pathogenesis of NAFLD. The question that arises is why some people
develop only simple steatosis while others develop NASH ?

The natural history of NAFLD is dependent on the initial histopathological
changes. Among patients with simple steatosis, the mortality is not different from that
recorded in the general population. Regarding patients with NASH, there is increased
mortality as compared to the general population, both related to the liver disease, and
especially due to cardiovascular events. Cardiovascular events are the leading cause of
death in patients with NASH, followed by malignancy related mortality and liver
related mortality. NASH is currently in third place among the causes for liver
transplantation in the US, right after the infection with HCV and alcoholic liver disease.
NASH is expected to become the main indication for liver transplantation in the years
to come. In this context, post-transplant cardiovascular events aquires particular
importance, because it is not known how cardiovascular risk (CVR) will evolve post-
transplantation.

The treatment of NAFLD is the area where the slowest advances have occurred
in recent years. Today, in 2016, 36 years after the initial description of the disease,
there is still no approved drug for the treatment of NAFLD. Treatment is based on
weight reduction and lifestyle changes, and in carefully selected cases, pharmacological
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therapy. The dilemma of the clinicians is that which patients require monitoring and
which patients require pharmacological treatment, given that the therapy is not
without side effects.

Data from the literature support that NAFLD is part of the metabolic syndrome
(MS), and that NAFLD is the hepatic manifestation of the MS.

The mechanisms linking NAFLD with cardiovascular disease (CVD) are not fully
understood yet. Attention must be paid to this association, given that these patients are
more likely to die due to heart disease rather than liver disease.

Is NAFLD associated with CVD as a result of the sharing of common risk factors
or does NAFLD itself confer an increased cardiovascular risk independent of these
factors ? How often should these patients be monitored in terms of cardiovascular risk
and how early should we intervene ? Which patients will develop cardiovascular
disease and which patients will develop advanced liver disease ? Will improved liver
histological status decrease the CVR ? Will therapeutic IR improvement lead to the cure
of NAFLD and subsequently lower CVR ? Aggressive treatment of cardiovascular risk
factors is an option for all patients with NAFLD ? All these questions are waiting to find
an answer, given that NAFLD is more and more frequent, and the trend is still growing.

PERSONAL CONTRIBUTION

The current research took place at The 1st Medical Clinic, Emergency County
Hospital Cluj-Napoca, Gastroenterology Department, between January 2014 - June
2015 in a prospective format. The patients included in the study were patients
hospitalized to the Gastroenterology Department, Gastroenterology Day hospital,
Internal Medicine I Department and to the Diabetes Department. The studies were
approved by the Ethical Committee of the “Iuliu Hatieganu” University of Medicine and
Pharmacy Cluj-Napoca. Each patient included in the study sign an informed consent.

Eligible patients were divided in 4 arms: patients with NAFLD and MS, patients
with NAFLD without MS, patients with MS without NAFLD and controls. In total, 157
patients were included in the study. Patients with other hepatopathies (HCV or HBV
infection, autoimmune hepatitis, drug induced liver disease, alcoholic liver disease,
hemochromatosis, Wilson disease), past or current malignancy, symptomatic
atherosclerosis (coronarian, peripheral, cerebral), weight loss of 4kg or more in the
last month were excluded.

Patients were assessed clinically, biologically (rutine laboratory findings, to
which were added inflammatory markers - IL-6 and IL-18 and adipocytokines -
adiponectine and leptine, also Fibromax was performed in patients with NAFLD), and
by ultrasound (hepatic ultrasound and carotid ultrasound with CIMT measurement).
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CIMT was measured by ultrasound, both manually and semi-automatically using
a computerized software developed in collaboration with the Technical University of
Cluj-Napoca.

NAFLD was diagnosed clinical examination, biological determinations and
ultrasound documentation of hepatic steatosis. For the diagnosis of NASH Fibromax
was used and in some cases, liver biopsy was used. MS diagnosis was made by the
presence of three out of five criteria.

The statistical analysis was descriptive and inferential.

Study no. 1 - The risk of developing cardiovascular events, in
patients with isolated metabolic syndrome and in patients with non-
alcoholic fatty liver disease, with or without metabolic syndrome

Aim. The objective of this study was to identify patients at higher risk of
developing cardiovascular events by highlighting CIMT among those with isolated MS
or those with NAFLD, with or without MS. Simultaneously, we search if NASH
predispose to higher CVR than petients with NAFLD but no NASH.

Material and method. Patients were divided into four arms: Arm 1. NAFLD
with MS, Arm 2 - NAFLD without MS, Arm 3 - MS without NAFLD, Arm 4 - controls.
Inclusion and exclusion criteria were explained earlier. The diagnosis methodology for
NAFLD, NASH and MS was detailed in the section above. The methodology for the CIMT
measurement was detailed in the section above.

Results. The highest value of CIMT were in the MS arm, then in NAFLD arm and
then in controls (Kruskal-Wallis test, x2(2)=26.64, p<0.001). Patients with NAFLD and
MS had higher values of CIMT that those with NAFLD without MS (Mann-Whitney test,
U=708.50, p=0.002), but with no statistical significant difference than those with
isolated MS (Mann-Whitney, U=407.50, p=0.21). Those with NASH had higher values of
CIMT than those with NAFLD but no NASH (Mann-Whitney, U=225,000, p=0,025).
NASH did not influence CIMT when the analysis was made separately, in those with
NAFLD and MS and those with NAFLD without MS (NAFLD with MS - Mann-Whitney
test, U=9,500, p=0,228; NAFLD without MS - Mann-Whitney test, U=120,500, p=0,326).

Conclusions. Patients presenting with MS have higher values of CIMT than
those with NAFLD and controls , which illustrates the value of MS as a cardiovascular
risk factor. Adding MS in patients with NAFLD increased the CIMT compared to those
with NAFLD without MS. But if NAFLD is added in patients with MS, this does not
translates into an increased cardiovascular risk, expressed by increased CIMT. Among
patients with NAFLD, NASH increases the cardiovascular risk, whether or not MS is
present.

Study no. 2 - Serological and clinical risk factors for the
development of subclinical atherosclerosis in patients with isolated
metabolic syndrome, and in patients with non-alcoholic fatty liver, with
or without metabolic syndrome
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Aim. The objective of this study is to identify clinical and serological risk factors
associated with the development and progression of subclinical atherosclerosis,
expressed by quantifying CIMT.

Material and method. Patients were divided into four arms: Arm 1. NAFLD
with MS, Arm 2 - NAFLD without MS, Arm 3 - MS without NAFLD, Arm 4 - controls.
Inclusion and exclusion criteria were explained earlier. The diagnosis methodology for
NAFLD, NASH and MS was detailed in the section above. The methodology for the CIMT
measurement was detailed in the section above. The methodology of IL-6, 11-18,
adiponectine, leptine determinations was detailed above.

Results. There was no statistical significant correlation betweem adiponectine,
leptine, IL-6, [L-18 and CIMT nor when it was considered the whole group of patients,
nor in each arm. In the whole group of patients CIMT was influenced by BMI (p=0,29,
p<0,001), abdominal circumference (p=0,402, p<0,001), HT (p=0,509, p<0,001), total
cholesterol (p=0,205, p=0,01), LDL-cholesterol (p=0,21, p=0,009), TGL (p=0,181,
p=0,023), GGT (p=0,246, p=0,008). There was a negative correlation between CIMT
and HDL-cholesterol (p=-0,176, p=0,027) and Cr Cl (p=-0,217, p=0,006). In patients
with NALFD and MS, CIMT is influenced by HT (p=0,497, p<0,001). IN patients with
NAFLD without MS, CIMT is influenced by GGT, but this did not reach statistical
significance (p=0,303, p=0,065>0,05). In patients with MS, CIMT is influenced by
abdominal circumference (p=0,511, p=0,015). CIMT was not influenced by diabetes or
by impaired fasting glucose, nor when it was considered the whole group of patients,
nor in each arm.

Conclusions. The utility of inflammatory markers (IL-6, IL-18) and of
adipocytokines (adiponectine, leptine) to identify subclinical atherosclerosis was
shown to be limited. Patients with metabolic disorders such as MS and/or NAFLD,
require a complex characterization in terms of the presence of cardiovascular risk
factors, given the fact that the cost-benefit ratio is favorable. In certain stages of the
metabolic damage, there are one or more risk factors that have a significant weight in
determining the cardiovascular risk. NAFLD without MS appears to be an early stage of
metabolic impairment. While the metabolic impairment progresses, the proportion of
the cardiovascular risk factors in determining the cardiovascular risk is different. To
quantify the correct cardiovascular risk, including in the definition of MS, one should
distinguish between patients with diabetes and those with impaired fasting glucose,
because these two categories are probably in a different state of metabolic
impairement, which gives a different cardiovascular risk.

Study no. 3 - Serological and clinical risk factors associated with
the development and progression of non-alcoholic fatty liver and
metabolic syndrome

Aim. The objective of this study is to identify clinical and serological risk factors
associated with the development and progression of NAFLD and to quantify the role of
MS constituents for the development and progression of NAFLD.
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Material and method. Patients were divided into two arms: Arm 1. NAFLD with
MS, Arm 2 - NAFLD without MS. Inclusion and exclusion criteria were explained
earlier. The diagnosis methodology for NAFLD, NASH and MS was detailed in the
section above. The methodology for the CIMT measurement was detailed in the section
above. The methodology of IL-6, 1I-18, adiponectine, leptine determinations was
detailed above. NASH was determined either by Fibromax either by liver biopsy.

Results. In all NAFLD patients, with and without MS, there was a monotone
positive correlation between the degree of steatosis and leptine (p=0,3, p=0,025<0,05).
Patients with more severe steatosis had higher leptine levels. There was a good
posistive correlation between IL-18 and NASH (p=0,701, p<0,001). Patients with NASH
had higher IL-18 values than patients with NAFLD but no NASH. There was a
correlation between the degeree of steatosis and NASH, the more severe the steatosis,
the more likely for NASH to be present (p=0,701, p<0,001). There was a monotone
positive correlation between the degree of steatosis and CIMT(p=0,30, p=0,025<0,05),
HT (p=0,31, p=0,019<0,05), GGT (p=0,44, p=0,002<0,05), TGL (p=0,45, p<0,001).
There was an acceptable monotone positive correlation between the degree of
steatosis and abdominal circumference (p=0,52, p<0,001) and BMI (p=0,66, p<0,001).
There was a moderate negative correlation between the degree of steatosis and HDL-
cholesterol (p=-0,46, p<0,001). There was a moderate monotone positive correlation
between the degree of fibrosis and CIMT (p=0,47, p<0,001), GGT (p=0,32,
p=0,025<0,05) and HT (p=0,43, p=0,001<0,05). In patients with NAFLD and MS, the
degree of steatosis did not reach a correltion with any studied risk factors, but the
degree of fibrosis correlated with CIMT (p=0,595, p=0,004<0,05). In patients with
NAFLD without MS, the degree of steatosis correlated with abdominal circumference
(p=0,699, p<0,001), BMI (p=0,745, p<0,001), TGL (p=0,338, p=0,047<0,05), Cr CI
(p=0,342, p=0,045<0,05). There was a negative correlation between the degree of
steatosis nd HDL-cholesterol (p=-0,619, p<0,001). The degree of fibrosis correlated
with CIMT (p=0,376, p=0,026<0,05). NASH was influenced by BMI
(t(57)=4.46,p<0.001), LDL-cholesterolul (t(57)=-1.83,p=0.033), Cr Cl
(t(50.71)=2.62,p=0.012), abdominal circumference (Mann-Whitney test, U=99.50,
p<0.001), GGT (Mann-Whitney test, U=122.00, p=0.002<0,05), TGL (Mann-Whitney
test, U=223.0, p=0.024<0,05), and low HDL-cholesterol (Mann-Whitney test, U=123.50,
p<0.001). There was no correlation between NASH and diabetes or impaired fasting
glucose.

Conclusions. Determining the level of leptin could be a good indicator of liver
disease severity in terms of steatosis, and could be used for monitoring the patients. IL-
18 was correlated with the presence of NASH, which makes this determination a
possible indicator of the presence of NASH in patients with NAFLD. CIMT correlated
with the degree of steatosis and fibrosis, which makes this investigation an important
tool in assessing the severity of liver disease. Given that the correlated maintained in
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both arms of the study is an indicator of the utility of this determination in assessing
liver disese severity.

Study no. 4 - The combination of non-alcoholic fatty liver disease,
metabolic syndrome and atherosclerosis development, from the
perspective of clinical, serological and imagistic risk factors

Aim. The objectives of this study are to quantify the risk of developing
atherosclerosis in patients with NAFLD with or without MS, to identify a screening
strategy for patients with NAFLD who are exposed to the occurrence of cardiovascular
events and to identify the optimal moment in the evolution of the liver disease for
therapeutical intervention, in order to prevent cardiovascular events.

Material and method. Patients were divided into two arms: Arm 1. NAFLD with
MS, Arm 2 - NAFLD without MS. Inclusion and exclusion criteria were explained
earlier. The diagnosis methodology for NAFLD and MS was detailed in the section
above. The methodology for the CIMT measurement was detailed in the section above.
Carotid plaque was considered in CIMT > 0,12cm. NASH was determined either by
Fibromax.

Results. There was a positive correlation between CIMT and the degree of
steatosis (p=0,296, p=0,027<0,05) and fibrosis (p=0,466, p<0,001) in all patients with
NAFLD, with or without MS. Patients with carotid plaque had more severe fibrosis than
those without plaque (Mann Whitney test, U=131,00, p<0,001; 39,58 vs 24,48). There
was no correlation between carotid plaque and sex (Chi-squared test, x2 (1)=0.30,
p=0.638), total cholesterol (Mann-Whitney test, U=738.000, p=0,438), LDL-cholesterol
(Student test t, t(91)=0.67, p=0,505), HDL-cholesterol (Student test t, t(93)=0.75,
p=0,458), TGL(Mann-Whitney test, U=803,500, p=0,911). According to the predictive
multivariable logistic model of atherosclerotic plaque, the degree of fibrosis was a
predictor with a positive effect on the presence of atherosclerotic plaque (for patients
with the same characteristics of covariances of the model; an increase of one unit for
the degree of fibrosis causes an increase of 7.19 times for the risk of having
atherosclerotic plaque). For the degree of steatosis and the presence of NASH there
were not enough evidences to confirm their effect on the chance of developing
atherosclerotic plaque (p > 0.05).

Conclusions. In patients with NAFLD, the degree of liver fibrosis is the
histologically constituent which has the most influence for the presence of
atherosclerotic plaque. There are additional mechanisms of action, or at least different
ones, for the development of atherosclerosis in patients with NAFLD compared to the
general population, given that classic cardiovascular risk factors are not associated
with an increased cardiovascular risk. In patients with NAFLD, atherosclerotic changes
illustrated by the presence of carotid plaque, are present also at the vascular renal
level, changes illustrated by the decrease of Cr Cl. The final predictive multivariable
logistic model of atherosclerotic plaque in patients with NAFLD was influenced by the
presence and degree of fibrosis, age, hypertension, abdominal circumference, BMI and
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Cr CI. With this model, we were able to accurately identify 91.1% of patients with and
without atherosclerotic plaques, which makes this model one that can be used in
clinical practice. The Screening of NALFD patients to develop cardiovascular disease
should include patients with NASH. The development of fibrosis, particularly of
advanced fibrosis, is a turning point, which should be materialized through strong
therapeutic measures. Considering that the presence of NASH is an indicator for the
need to initiate pharmacotherapy, fibrosis development should be regarded as an
indicator for the need of initiating second-line therapy. The difficulty of this
recommendation is that, by this time, there is no specific therapy recommended for the
treatment of NASH. NAFLD should be included in the criteria for the definition of MS.

Originality of research and innovative contribution

Through this research, we tried to illustrate the link between liver disease
(NAFLD) and the risk of developing CVD through an innovative manner, by
distinguishing between patients with NAFLD and those with NAFLD and MS. We
madde this distinction in order to illustrate the link between NAFLD and CVD at a very
early stage of metabolic damage.

The assessment of each patient enrolled in the study started from two extremely
important issues: the severity of liver disease and the severity of atherosclerotic
lesions, in the stage preceding the clinical manifestations.

In the assessment of patients with NAFLD we tried to integrating the use of
vascular ultrasound, by measuring CIMT, which is a potentially useful approach to
daily clinical practice. We proved that CIMT measurement is a good and useful tool for
quantification the CVR in patients with NAFLD.

By using inflammatory markers (IL-6 , IL-18) and adipocytokines (adiponectine
and leptine) we have proved that the usefulness of these serological markers is helpful,
but limited, depending on the degree and severity of both atherosclerotic lesions and
metabolic damage.

It has been shown that certain CVRF may have a different contribution in
establishing CVR, as their metabolic disease progresses, which makes these CVRF to be
specifically targeted using therapeutic measures in order to combat them.

This research has provided an additional argument for redefining MS, both by
including NAFLD and by the need to separate patients with diabetes from those with
impaired fasting glucose. We also proposed a new definition for MS, definition that
requires validation in further studies.



