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CUVINTE CHEIE: disfunctie endoteliald, boald cronica de rinichi, hemodializa,
vasodilatatie mediata de flux, visfatina, L-carnitina

PREMIZE

Mortalitatea pacientilor cu boald cronicd de rinichi stadiul 5 K/DOQI (Kidney/Disease
Outcome Quality Initiative) tratati cu hemodializa cronicd ramane deosebit de mare, in ciuda
progreselor medicale si tehnologice facute pentru ingrijirea acestor pacienti. Astfel, United States
Renal Data System in 2009, estima probabilitatea de supravietuire in dializa cronica la 1 an la
81%, iar la 5 ani, la doar 34%. Pacientii cu varsta cuprinsa intre 60 si 64 ani, supravietuiesc, in
medie, 4.5 ani dupd inceperea dializei cronice. Principalele cauze de mortalitate la pacientii
dializati cronic sunt reprezentate de bolile cardiovasculare (aproximativ 50% din decese), iar
dintre acestea, cardiopatia ischemica este cea mai frecventa etiologie.

Factorii de risc cardiovasculari traditionali, reprezentati de hipertensiunea arteriala,
diabetul zaharat, fumatul, hipertrofia ventriculara stanga, dislipidemia, hiperfibrinogenemia,
menopauza, lipsa activitatii fizice si varsta sunt mai frecvent intalniti la pacientii cu boala
cronicd de rinichi avansatd tratatd cu hemodializa, 1nsd prezenta lor nu explica intrutotul
incidenta deosebit de crescutd a aterosclerozei sistemice. Existenta factorilor de risc
"netraditionali”, asociati uremiei sau terapiilor de supleere ale functiei renale, ar putea explica
ateroscleroza excesiva a pacientilor dializati. Printre acesti factori de risc asociati pacientilor
dializati cronic se regasesc boala cronicd de rinichi In sine, stresul oxidativ, inflamatia,
dimetilarginina asimetrica, calcificarile vasculare secundare anomaliile metabolismului mineral
si 0sos, anemia renald, hiperhomocisteinemia si excesul de compusi avansati de glicozilare.

Ateroscleroza, cauza modificarilor ischemice, imbraca un caracter accelerat in uremie.
Disfunctia endoteliald este considerata un adevarat declansator al cascadei evenimentelor care
duc la dezvoltarea aterosclerozei, si este caracterizata de reducerea vasodilatatiei, precum si de o
stare proinflamatorie si protrombotica..

Fiziopatologia disfunctiei endoteliale in boala cronica de rinichi este complexa. Un rol
principal in fiziopatologia disfunctiei endoteliale este ocupat de oxidul nitric, substanta
vasodilatatoare eliberatd de endoteliu, care actioneazad ca un inhibitor al cresterii si inflamatiei,
dar este si un antiagregant plachetar. Reducerea oxidului nitric a fost asociatd prezentei
disfunctiei endoteliale si poate rezulta din diminuarea activitatii sintazei endoteliale a oxidului

Dezideratele acestei teze au constat din identificarea si cuantificarea disfunctiei
endoteliale la pacientii hemodializati cronic, respectiv, gasirea de noi mijloace terapeutice ale
disfunctiei endoteliale.

CONTRIBUTIA PERSONALA a tezei este cuprinsi in 3 studii clinice.



Studiul 1 - Disfunctia endoteliala exprimati prin FMD si relatia acesteia cu
parametri de inflamatie, stress oxidativ, anemie, metabolism fosfocalcic si eficienta
hemodializei la pacientii hemodializati cronic

Obiectivele studiului au fost:

- aprecierea disfunctiei endoteliale, masurata prin vasodilatatia mediata de flux (FMD) la
pacienti tratati cu hemodializa cronica,

- relationarea FMD cu markeri de inflamatie, stres oxidativ, anemie, profil lipidic si
metabolism fosfocalcic, la pacienti hemodializati cronic.

- comparatia disfunctiei endoteliale si a parametrilor de stres oxidativ, inflamatie, nutritie,
anemie, metabolism fosfocalcic, eficienta a dializei, profil lipidic si tensiune arteriala,
intre pacientii hemodializati diabetici si cei fara diabet zaharat

Pacienti si metode

Acest studiu, desfasurat pe o cohorta de pacienti cu insuficienta renala cronica terminald in
tratament de supleere a functiei renale prin hemodializa la Centrul de Dializd Nefromed Cluj, a
fost prospectiv, transversal, analitic si observational. In studiu au fost inclusi 32 pacienti tratati
cu hemodializa de 3 ori pe saptimana, pacienti care au format lotul 1 si 20 voluntari, care au
constituit lotul de control (Lotul 2). Lotul 1 a fost divizat Tn 2 subloturi: sublotul A care a cuprins
17 pacienti cu diabet zaharat si sublotul B incluzand 15 pacienti fara diabet zaharat.

La pacientii hemodializati, au fost evaluati urmatorii parametrii clinici si paraclinici:
tensiunea arteriala sistolica (SBP), tensiunea arteriald diastolica (DBP), indicele de masa
corporala (BMI), surplusul ponderal interdialitic (IBWG) calculat ca si procent din greutatea
uscatd, doza de agenti de stimulare ai eritropoiezei (EPO), malondialdehida (MDA) plasmatica,
proteina C reactiva (CRP), albumina, colesterolul total, HDL-colesterolul, LDL-colesterolul,
trigliceridele, feritina, saturatia transferinei (TSAT), hemoglobina (Hb), calciul total (Ca),
fosforul (P), parathormonul intact (PTH) si s-a calculat Kt/V. Atat la pacientii hemodializati cat
si la subiectii din lotul de control, vasodilatatia mediata de flux dependentd de endoteliu (FMD)
si vasodilatatia mediatd de nitroglicerind independentd de endoteliu (NMD) au fost evaluate
ecografic la nivelul arterei brahiale de la bratul fara fistuld arteriovenoasa.

Pentru comparatia statistica s-au folosit testele t si Wilcoxon pentru esantione
independente. Pentru corelatia statistica s-au utilizat testele Pearson and Spearman.

Rezultate

a. Comparatia vasodilatatiei mediate de flux dependente de endoteliu si a vasodilatatiei
mediate de nitroglicerina independenta de endoteliu la pacientii hemodializati fata de
grupul subiectilor de control

FMD a fost semnificativ crescuta (p=0.02) la lotul martor (14.3+5.5 %) comparativ cu lotul

pacientilor hemodializati (8.8+6.4 %). De asemenea, NMD a fost semnificativ mai mare
(p=0.01) la lotul 2 (20.7+9.1 %) fata de lotul 1 (11.2+6.8%). La pacientii diabetici, FMD a fost
semnificativ mai mica (p=0.02) decat la lotul de control (7.9+5.9 % fatd de 14.3£5.3%). In



acelasi sublot A, NMD a fost semnificativ scazutd (p=0.003) fatd de subiectii de control
(8.8+4.2% fatd de 20.7+9.1 %). La pacientii fara diabet zaharat, FMD (9.9+£7%) a fost mai mica,
insd nu semnificativ statistic, comparativ cu lotul subiectilor de control (14.3+5.3%). La fel,
NMD a fost scazuta la acest sublot fata de subiectii de control (8.8+4.2% si 20.7+£9.1 %), 1nsa nu
Tn mod semnificativ.

b. Relatia disfunctiei endoteliale cu parametrii de stress oxidativ, inflamatie,
nutritie, anemie, metabolism fosfocalcic, eficienta dializei, profil lipidic si cu tensiune arteriala
la pacientii hemodializati

- Lotul pacientilor hemodializati (lotul 1)

FMD s-a corelat pozitiv in mod semnificativ statistic cu NMD (p<0.0001) si cu LDL
colesterolul (p=0.006). FMD s-a corelat negativ semnificativ statistic cu malondialdehida
(p=0.03). Nu au existat corelatii semnificative statistic intre FMD si ceilalti parametrii studiati in
lotul pacientilor hemodializati. NMD s-a corelat pozitiv in mod semnificativ statistic cu LDL
colesterol (p=0.006).

- Sublotul pacientilor diabetici (sublotul A)

FMD s-a corelat in mod semnificativ statistic cu NMD — corelatie pozitiva (p=0.03) si cu
malondialdehida — corelatie negativa (p=0.01). Nu au fost corelatii semnificative cu ceilalti
parametri luati in studiu. NMD s-a corelat pozitiv cu doza de EPO diabetici (p=0.04).

- Sublotul pacientilor fara diabet zaharat (sublotul B)

FMD s-a corelat pozitiv semnificativ statistic cu NMD (p=0.004), Ca (p=0.04),
hemoglobina (p=0.04) si LDL colesterol (p=0.02). Intre NMD si LDL colesterol s-a pus in
evidenta o corelatie pozitiva cu semnificatie statistica (p=0.03).

C. Comparatia disfunctiei endoteliale §i a parametrilor de stres oxidativ, inflamatie,
nutritie, anemie, metabolism fosfocalcic, eficienta dializei, profil lipidic si tensiune arteriala,
intre pacientii hemodializati diabetici si cei fara diabet zaharat

FMD a fost mai mare in sublotul A comparativ cu sublotul B (9.9+7% vs. 7.9£5.9%), insa
diferenta nu a atins semnificatie statistica. NMD a fost semnificativ crescuta la sublotul B fata de
sublotul A (p=0.04). BMI la pacientii diabetici dializati a fost semnificativ mai mare decat la cei
fara diabet zaharat (31.6+4.7 vs 27.1+4.6 kg/mp)(p=0.009). Albumina (3.7£0.3 vs 4+0.2 g/dl),
CRP (3.1+2.7 vs 0.3 (0.1-0.5) mg/dl), saturatia transferinei (29.2+9.3 vs 36.4 (30.3-44.8) %) si
calciul (8.3£0.8 vs 8.9 (8.5-10.2) mg/dl) au fost semnificativ scazute la pacientii diabetici
comparativ cu cei fara diabet (p=0.003, =0.001, =0.03, =0.04).

Studiul 2 - Visfatina - marker de disfunctie endoteliali la pacientii hemodializati
cronic?

Obiectivele acestui studiu au fost:



- de a determina nivelul visfatinei plasmatice la pacienti hemodializati si de a il compara
cu nivelul acesteia la un lot cu subiecti de control;

- de a investiga relatia visfatinei cu disfunctia endoteliald, masuratd prin vasodilatatia
mediatad de flux si dependentd de endoteliu, dar si cu prezenta diabetului zaharat, cu parametri de
inflamatie, nutritie, stres oxidativ, anemie, profil lipidic, eficienta dializei si metabolism
fosfocalcic la pacienti hemodializati cronic.

Pacienti si metode
Tipul studiului, populatia si metodele descrise in detaliu la studiul 1 sunt valabile si pentru
acest studiu. Tn plus s-a determinat visfatina plasmatica.

Rezultate

Visfatina a fost mai mare in lotul pacientilor hemodializati fata de lotul subiectilor sdnatosi,
insd diferenta nu a fost semnificativdi. Nu a existat o variatie semnificativd Intre visfatina
pacientilor diabetici si a celor fara diabet zaharat. La lotul 1, visfatina s-a corelat negativ
semnificativ statistic cu FMD (p=0.007) si cu NMD (p=0.04). La lotul 1, visfatina nu s-a corelat
semnificativ statistic cu alti parametri. La sublotul A, visfatina nu a fost semnificativ diferita fata
de grupul de control. La acest grup, visfatina s-a corelat pozitiv semnificativ cu CRP (p=0.007),
DBP (p=0.04), EPO (p=0.008) si cu MDA (p=0.002). Intre visfatini si FMD, la sublotul A, a
existat o corelatie negativa, care a fost nesemnificativa (p=0.07). La sublotul B, visfatina nu a
fost semnificativ crescuta fata de lotul de control si nu s-a corelat in mod semnificativ cu niciun
parametru. Cu FMD si NMD au existat corelatii negative nesemnificative statistic (p=0.07 si
p=0.06).

Studiul 3 - Influenta L-carnitinei asupra unor parametri de disfunctie endoteliala,
inflamatie-nutritie, profil lipidic, stres oxidativ, anemie, metabolism fosfocalcic si eficienta
hemodializei la pacientii hemodializati cronic

Obiectivele acestui studiu au fost:

- de a studia ipoteza cum cd, suplimentarea cu L-carnitind ar putea Tmbunatati disfunctia
endoteliala, masurata prin vasodilatatia mediata de flux;

- de a urmari influenta administrarii L-carnitinei asupra nivelului visfatinei plasmatice la
pacientii hemodializati cronic;

- studierea efectului administrarii L-carnitinei asupra markerilor de inflamatie, nutritie,
stres oxidativ, anemie, profil lipidic, metabolism fosfocalcic si eficienta a dializei la pacientii
hemodializati cronic;

- verificarea ipotezei conform cdreia existd o diferentd in ceea ce priveste modificarea
vasodilatatiei mediate de flux, a visfatinei plasmatice, a markerilor de inflamatie, nutritie, Stres
oxidativ, anemie, profil lipidic, metabolism fosfocalcic si eficienta a dializei dupa tratamentul cu
L-carnitind, intre pacienti hemodializati cronic cu diabet zaharat si cei fara diabet zaharat.



Pacienti si metode

Studiul a fost unul prospectiv, longitudinal si observational, efectuat intr-un singur centru
de dializa, Centrul de Dializi Nefromed Cluj. In studiu au fost inclusi pacienti hemodializati
cronic de 3 ori pe siaptdmana si care nu au luat L-carnitind in ultimele 12 luni inainte de
inceperea studiului. Criteriile de excludere au fost infectiile, tumorile maligne si existenta unui
tratament hipolipemiant. Un total de 31 pacienti au intrat in acest studiu, din care 21 au fost de
acord sa participe n lotul cu suplimentare cu L-carnitina (Lotul 1), iar restul pacientilor care nu
au dorit sa ia L-carnitina, au fost observati ca un lot de control (Lotul 2). Tn lotul 1 au fost 11
pacienti cu diabet zaharat (Sublotul 1a) si 10 pacienti fara diabet zaharat (Sublotul 1b).

La momentul initial si dupa 3 luni au fost determinati aceeasi parametri clinici si
paraclinici ca si la studiul 2.

Pentru analiza statisticd s-au folosit testele Chi patrat, testul t pentru variabile pereche,
testul t pentru variabile independente, testul Wilcoxon pentru variabile pereche si testul
Wilcoxon pentru 2 esantioane de variabile.

Rezultate

FMD a crescut semnificativ la lotul 1 dupa administrarea L-carnitinei (p=0.04), Tn timp ce,
la lotul de control, nu s-a observat nicio variatic semnificativa. Visfatina plasmatica s-a redus
semnificativ dupa suplimentarea cu L-carnitina (p=0.03) la lotul 1. Nu s-a inregistrat o variatie
semnificativa a visfatinei la lotul de control. La lotul 1, MDA (p<0.001) si fosforul (p=0.005) s-
au redus semnificativ dupa 3 luni. Nivelele serice ale albuminei (p<0.001) si calciului (p=0.01)
au crescut semnificativ la acest lot de pacienti la finalul celor 3 luni de administrare a L-
carnitinei. Nu au existat variatii semnificative pentru NMD, CRP, BMI, IBWG, SBP, DBP,
colesterol total, HDL-colesterol, LDL-coletserol, trigliceride, feritind, TSAT, Hb, EPO, PTH si
Kt/V intre momentul initial si finalul tratamentului. Acesti parametri nu s-au modificat
semnificativ pe parcursul celor 3 luni nici la grupul de control. La acest lot, alboumina s-a
imbunatatit semnificativ (p=0.02) dupa 3 luni.

La sublotul 1a, MDA circulanta (p=0.015), doza saptamanala de EPO (p=0.003) si fosforul
seric (p=0.016) s-au redus semnificativ la finalul celor 3 luni de administrare a L-carnitinei, iar
albumina serica (p<0.001) a crescut semnificativ.

La sublotul 1b, dupa cele 3 luni de tratament cu L-carnitina, FMD (p=0.03), albumina
(p<0.001), colesterolul total (p=0.01), HDL-colesterolul (p=0.007) si calciul seric (p=0.01) au
crescut semnificativ, iar MDA (p<0.001) s-a redus semnificativ.



CONCLUZII GENERALE (SINTEZA)

e Disfunctia endotelialda apreciatd prin reducerea vasodilatatiei mediatda de flux
dependentd de endoteliu, este crescutd la pacientii hemodializati cronic comparativ
cu subiectii sanatosi.

e Visfatina plasmaticd este un alt marker de disfunctie endoteliald al pacientilor
hemodializati cronic avand in vedere corelatia negativa a acesteia cu vasodilatatia
mediatd de flux dependenta de endoteliu.

e Disfunctia endoteliala la pacientii hemodializati cronic se asociazd cu stresul
oxidativ apreciat prin markeri de peroxidare lipidica.

e La pacientii hemodializati cronic cu diabet zaharat, cei 2 markeri de disfunctie
endoteliala studiati, nu difera semnificativ, desi acesti pacienti au markeri de
inflamatie si malnutritie mai pronuntati decat pacientii hemodializati cronic fara
diabet zaharat.

e Prezenta diabetului este asociatd cu scaderea compliantei arteriale, exprimata prin
scaderea vasodilatatiei induse de nitroglicerind si independenta de endoteliu.

e La pacientii cu diabet zaharat hemodializati, visfatina se asociazd cu inflamatia,
stresul oxidativ, cu tensiunea arteriala diastolicd si cu doza sdptamanald de
eritropoietina.

e La pacientii hemodializati cronic fara diabet zaharat, vasodilatatia mediata de flux
se asociaza pozitiv cu anemia si negativ cu LDL-colesterol si calcemia.

e Suplimentarea alimentara, timp de 3 luni, cu L-carnitina 500 mg/zi, la pacienti cu
insuficientd renald cronicd terminald tratatd prin hemodializa iterativa, reduce
disfunctia endoteliald, respectiv creste vasodilatatia mediatd de flux si reduce
nivelul visfatinei plasmatice.

e L-carnitina are un rol antioxidant, deoarece reduce malondialdehida plasmatica, dar
nu se observa un efect evident al acesteia asupra inflamatiei, nutritiei, profilului
lipidic, anemiei si dozei sdptaménale de eritropoietind, la pacientii hemodializati
cronic.

e La pacientii hemodializati cronic cu diabet zaharat, spre deosebire de ceilalti
pacienti hemodializati, L-carnitina reduce doza saptamanald de eritropoietind
necesara.

o La pacientii hemodializati cronic fara diabet zaharat, spre deosebire de cei cu diabet
zaharat, administrarea L-carnitinei amelioreaza vasodilatatia mediatda de flux si
HDL-colesterolul, sugerand un rol de corectie a unor factori de risc cardiovasculari,
prezenti la acest grup de pacienti.



ORIGINALITATEA SI CONTRIBUTIA INOVATIVA A TEZEI

Originalitatea si contributia inovativa a tezei sunt atestate de urmatoarele elemente:

Pe baza datelor din literatura disponibile, acest studiu este primul din Romania care
se referd la visfatind ca si marker de disfunctie endoteliala la pacientii
hemodializati.

Teza contine unul dintre foarte putinele studii referitoare la influenta administrarii
L-carnitinei asupra vasodilatatiei mediate de flux la pacientii tratati cu hemodializa
cronica.

In premier, o parte din cercetarea cuprinsi in aceasta teza arata reducerea nivelului
plasmatic al visfatinei, la pacienti hemodializati cronic, dupd suplimentarea
regimului lor alimentar cu L-carnitind, concomitent cu imbunatatirea disfunctiei
endoteliale, masurata prin vasodilatatia mediata de flux.

Tratamentul cu L-carnitina ar putea fi folosit si in scopul reducerii disfunctiei
endoteliale la pacientii hemodializati, tinta finald fiind reducerea morbiditatii si
mortalitdtii cardiovasculare.
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INTRODUCTION

Mortality of the K/DOQI (Kidney/Disease Outcome Quality Initiative) stage 5 chronic
kidney disease patients treated with hemodialysis is still very high, despite important medical
and technological progresses in the caring of these patients. In 2009, United States Renal Data
System estimated the survival probability for patients undergoing chronic hemodialysis to 81%
after 1 year and to only 34% after 5 years. Patients aged between 60 and 64 survive 4.5 years
after the start of dialysis. The most important causes of death in chronic dialysis patients are the
cardiovascular diseases (approximately 50%), especially coronary artery disease.

Traditional cardiovascular risk factors, such as hypertension, diabetes mellitus, smoking,
left ventricular hypertrophy, hyperlipidemia, hyperfibrinogenemia, menopause, lack of physical
activity and age are more frequently seen in patients with advanced chronic kidney disease
treated with hemodialysis, but their presence do not entirely explain the very high incidence of
systemic atherosclerosis. The existence of nontraditional cardiovascular risk factors associated to
uremia or to renal replacement therapies, might explain the excessive atherosclerosis in this
group of patients. Such risk factors are chronic kidney disease per se, oxidative stress,
inflammation, asymmetric dimethylarginine, vascular calcifications secondary to chronic kidney
disease-mineral bone disease, renal anemia, hyperhomocysteinemia and the excess accumulation
of advanced glycosylation products.

Atherosclerosis, the cause of ischemia, is an accelerated process in uremia. Endothelial
dysfunction is considered a real trigger of the cascade of events leading to developing of
atherosclerosis and it is characterized by a reduction in vasodilatation and by a proinflammatory
and prothrombotic state.

The pathophysiology of endothelial dysfunction in chronic kidney disease is very
complex. A main role is played by nitric oxide, a vasodilatatory substance secreated by the
endothelium which acts also as a growth and inflammation inhibitor, but also as a antithrombotic
aggregant. The reduction in nitric oxide availability has been associated to endothelial
dysfunction and it may result from decreased activity of endothelial nitric oxide synthase.

The aims of this PhD thesis were the identification and the quantification of endothelial
dysfunction in chronic hemodialysis patients and also the finding of new therapies for
endothelial dysfunction.

THE PERSONAL RESEARCH is comprised in 3 clinical studies.

First study — Endothelial dysfunction expressed by flow mediated dilatation and its
relationship with inflammation, oxidative stress, anemia, phosphocalcic metabolism and
hemodialysis efficiency in chronic hemodialysis patients



The aims of the study were:

- the evaluation of endothelial dysfunction by flow mediated dilatation (FMD) in chronic
hemodialysis patients

- the relationship between FMD and markers of inflammation, oxidative stress, anemia,
lipid profile, phosphocalcic metabolism in chronic hemodialysis patients

- the comparison of endothelial dysfunction and markers of oxidative stress,
inflammation-nutrition, phosphocalcic metabolism, dialysis efficiency, lipid profile and
blood pressure between chronic hemodialysis patients with diabetes mellitus and
chronic dialysis patients with no diabetes mellitus

Patients and methods

This was a prospective, transversal, analytical and observational study involving chronic
hemodialysis patients treated in Nefromed Dialysis Center Cluj. Thirtytwo patients undergoing
hemodialysis 3 times per week were included in group 1, while 20 volunteers were included in a
control group (group 2). Group 1 was divided in 2 subgroups: subgroup A including 17 patients
with diabetes mellitus and subgroup B with 15 patients with no diabetes mellitus.

In group 1, the following clinical and laboratory parameters were determined: sistolic
blood pressure (SBP), dyastolic blood pressure (DBP), body mass index (BMI), interdialytic
body weight gain (IBWG) calculated as percentage of the dry weight, erythropoiesis stimulating
agents dose (EPO), plasma malondialdehyde (MDA), serum C-reactive protein, serum albumin,
total cholesterol, HDL-cholesterol, LDL-cholesterol, triglycerides, ferritine, transferrin saturation
(TSAT), hemoglobin (Hb), total serum calcium (Ca), serum phosphorus, intact parathormone
(PTH) and Kt/V. In group 1 and group 2, the endothelium dependent flow mediated dilatation
(FMD) and endothelium independent nitroglycerin mediated vasodilatation (NMD) of the
brachial artery of the superior limb with no arteriovenous fistula were evaluated by Doppler
ultrasound examination.

T-test and Wilcoxon test for independent samples were used for statistical comparison,
while Pearson test and Spearman test were used for statistical correlation.

Results

a. Comparison of FMD and NMD between chronic hemodialysis patients group and
control group
FMD was significantly elevated (p=0.02) in the control group (14.3+5.5 %) compared to

the chronic hemodialysis group (8.8+6.4 %). NMD was significantly higher (p=0.01) in group 2
(20.7£9.1 %) compared to group 1 (11.2+6.8%). In diabetes patients, FMD was significantly
lower (p=0.02) compared to controls (7.9£5.9 % vs. 14.3+5.3%). In subgroup A NMD was
significantly decreased (p=0.003) compared to group 2 (8.8£4.2% vs. 20.7£9.1 %). In
hemodialysis patients with no diabetes mellitus, FMD (9.9£7%) was lower compared to controls
(14.3£5.3%), but without reaching statistical significancy. NMD was also lower in subgroup B



than in control group, the difference not beeing statistically significant (8.8+4.2% vs. 20.7£9.1
%).

b. The relationship between endothelial dysfunction and markers of oxidative stress,
inflammation-nutrition, anemia, phosphocalcic metabolism, lipid profile, dialysis
efficiency and blood pressure in chronic hemodialysis

- Chronic hemodialysis group (group 1)

FMD was statistically significant positive correlated with NMD (p<0.0001) and LDL-
cholesterol (p=0.006). FMD was statistically significant negative correlated with MDA (p=0.03).
There were no significantly correlations between FMD and other studied markers in this group.
NMD was positive correlated with LDL-cholesterol (p=0.006).

- Diabetes mellitus subgroup (subgroup A)

FMD was statistically significant correlated with NMD-positive correlations (p=0.03) and
with MDA-negative correlation (p=0.01). There were no other correlations of FMD with the
studied markers. NMD was positivelly correlated with EPO in this subgroup (p=0.04).

- No diabetes mellitus subgroup (subgroup B)

FMD positivelly correlated with NMD (p=0.004), Ca (p=0.04), Hb (p=0.04) and LDL-
cholesterol (p=0.02). Between NMD and LDL-cholesterol there was a positive correlation with
statistical significance (p=0.03).

C. The comparison of endothelial dysfunction and markers of oxidative stress,
inflammation, nutrition, anemia, phosphocalcic metabolism, dialysis efficiency, lipid profile and
blood pressure between hemodialysis patients with and with no diabetes

FMD was higher in subgroup A compared to subgroup B (9.9+7% vs. 7.9+5.9%), but the
difference was not statistically significant. NMD was significantly increased in subgroup B
compared to subgroup A (p=0.04). BMI was also significantly increased in diabetic patients
compared to those without diabetes (31.6+4.7 vs 27.1+4.6 kg/mp)(p=0.009). Albumin (3.7£0.3
vs 4+0.2 g/dl), CRP (3.1+2.7 vs 0.3 (0.1-0.5) mg/dl), TSAT (29.2+9.3 vs 36.4 (30.3-44.8) %) si
Ca (8.3+0.8 vs 8.9 (8.5-10.2) mg/dl) were significantly lower in diabetic patients compared to
patients with no diabetes (p=0.003, =0.001, =0.03, =0.04).

Second study - Visfatin — a marker of endothelial dysfunction in chronic hemodialysis
patients?

The aims of this study were:

- to determine the plasma visfatin level in hemodialysis patients and to compare it to the
visfatin level in controls with no chronic renal failure;

- to investigate the relationship between visfatin and endothelial dysfunction measured by
FMD, but also the relationships between visfatin and the presence of diabetes mellitus and



between visfatin and markeers of inflammation, nutrition, oxidative stress, anemia, lipid profile,
dialysis efficiency and phosphocalcic metabolism in chronic hemodialysis patients.

Patients and methods
The type of study, the populations and the methods described in the first study are the same
for this study. Additionally, plasma visfatin was determined.

Results

Plasma visfatin was higher in the hemodialysis group compared to the control group, but
the difference was not statically significant. There was no significant variation for visfatin
between diabetes and no diabetes subgroups. In group 1, visfatin was statistically significant
negative correlated with FMD (p=0.007) and with NMD (p=0.04). In this group visfatin was not
correlated with any other parameter. In subgroup A, visfatin was not significantly different
compared to the control group. In this subgroup, visfatin positivelly correlated with CRP
(p=0.007), DBP (p=0.04), EPO (p=0.04) and MDA (p=0.002). Between visfatin and FMD, in
subgroup A, there was a nonsignificant negative correlation (p=0.07). In subgroup B, visfatin
was not significantly higher compared to controls and it did not correlate significantly with any
parameter. There were negative non significant correlations with FMD and NMD (p=0.07 si
p=0.06).

Third study — L-carnitine supplementation influence on parameters of endothelial
dysfunction, inflammation-nutrition, lipid profile, oxidative stress, anemia, phosphocalcic
metabolism and hemodialysis efficiency in chronic hemodialysis patients

The aims of this study were:

- to study the hypothesis that L-carnitine supplementation could improve endothelial
dysfunction assessed by flow mediated dilatation;

- to discover the influence of L-carnitine supplementation on plasma visfatin level in
chronic hemodialysis patients;

- to study the effect of L-carnitine supplementation on markers of inflammation, nutrition,
oxidative stress, anemia, lipid profile, phosphocalcic metabolism and dialysis efficiency in
chronic hemodialysis patients;

- to verify if there is a difference in variations of FMD, plasma visfatin amd markers of
inflammation, nutrition, oxidative stress, anemia, lipid profile, phosphocalcic metabolism and
dialysis efficiency after L-carnitine supplementation, between chronic hemodialysis patients with
and without diabetes mellitus.

Patients and methods
This was a prospective, longitudinal and observational study conducted in a single dialysis
center, Nefromed Dialysis Center Cluj. In this study were included chronic hemodialysis patients



with 3 hemodialysis sessions per week, who did not receive any L-carnitine supplementation in
the past 12 months. The exclusion criteria were infections, malignant tumours and the existence
of an on going lipid lowering treatment. A total of 31 chronic hemodialysis patients entered the
study, out of which 21 agreed to participate in the L-carnitine supplementation group (Group 1)
and the rest of the patients not willing to take L-carnitine, were observed as a control group
(group 2). In group 1, there were 11 patients with diabetes mellitus (subgroup 1a) and 10 patients
with no diabetes melllitus (subgroup 1b).

At baseline and after 3 months the same clinical, laboratory and imagistical parameters
were determined as in the second study of this PhD thesis.

For the statistical analysis, Chi-square test, t-test for paired samples, t-test for independent
samples, Wilcoxon test for paired samples and two-sample Wilcoxon test were applied.

Results

FMD significantly increased in group 1 after L-carnitine supplementation (p=0.04), while
in the control group there was no significant variation. Plasma visfatin decreased significantly
after L-carnitine supplementation (p=0.03) in group 1. There was no significant plasma visfatin
variation in the control group. In group 1, MDA (p<0.001) and phosphorus (p=0.005) decreased
significantly after 3 months. Serum levels of albumin (p<0.001) and Ca (p=0.01) incresed
significantly in this group at the end of the 3 months with L-carnitine supplementation. There
were no significant variations for NMD, CRP, BMI, IBWG, SBP, DBP, total cholesterol, HDL-
cholesterol, LDL-cholesterol, triglycerides, ferritin, TSAT, Hb, EPO, PTH and Kt/V. There was
no variation in the control group either, except for aloumin, which increased significantly at 3
months ( p=0.02).

In subgroup 1a, MDA (p=0.015), EPO (p=0.003) and P (p=0.016) decreased significantly
after 3 months of L-carnitine supplementation, while serum albumin improved (p<0.001).

In subgroup 1b, after 3 months of treatment with L-carnitine, FMD (p=0.03), albumin
(p<0.001), total cholesterol (p=0.01), HDL-cholesterol (p=0.007) and Ca (p=0.01) incresed
significantly, while MDA was reduced significantly (p<0.001).

GENERAL CONCLUSIONS (SYNTHESIS)

e Endothelial dysfunction assessed by the decreased flow mediated dilatation, is
elevated in chronic hemodialysis patients compared to healthy controls.

e Plasma visfatin is another marker of endothelial dysfunction in chronic
hemodialysis patients considering the negative correlation with endothelium
dependent flow mediated dilatation.

e Endothelial dysfunction in chronic hemodialysis patients is associated with
oxidative stress assessed by lipid peroxydation markers.



e In chronic hemodialysis patients with diabetes mellitus, the 2 studied endothelial
dysfunction markers do not differ significantly compared to hemodialysis patients
with no diabetes mellitus, even if the inflammation and malnutrition markers were
more enhanced in the former subgroup.

e The presence of diabetes mellitus is associated with decreased artery compliance as
expressed by the endothelium independent nitroglycerin induced dilatation.

e In chronic hemodialysis patients with diabetes mellitus, visfatin is associated with
inflammation, oxidative stress, dyastolic blood pressure and weekly dose of
erythropoiesis stmulating agents.

e In chronic hemodialysis patients with no diabetes mellitus, flow mediated dilatation
is positevelly associated with anemia and negatively associated with LDL-
cholesterol and serum calcium.

e L-carnitine supplementation, 500 mg/day p.o. for 3 months, in chronic
hemodialysis patients, improves endothelial dysfunction expressed by increased
flow mediated dilatation and decreased plasma visfatin level.

e L-carnitine has an antioxidant role since it decreases plasma malondialdehyde, but
it has no effect on inflammation, nutrition, lipid profile, anemia and weekly dose of
erythropoiesis stimulating agents in chronic hemodialysis patients.

e In chronic hemodialysis patients with diabetes mellitus, unlike hemodialysis
patients with no diabetes mellitus, L-carnitine supplementation decreases the
necessary weekly dose of erythropoiesis stimulating agents.

e In chronic hemodialysis patients without diabetes mellitus, unlike hemodialysis
patients with diabetes mellitus, L-carnitine administration improves flow mediated
dilatation and HDL-cholesterol, suggesting a cardiovascular risk factors corrective
role in this subgroup of patients.

ORIGINALITY AND INNOVATIVE CONTRIBUTION OF THE PhD THESIS

The originality and the innovative contribution of the PhD Thesis are confirmed by these
arguments:

e On the basis of the available literature data, this is the first Romanian study refering
to visfatin as a marker of endothelial dysfunction in chronic hemodialysis patients.

e This thesis contains one of the few studies concerning the influence of L-carnitine
administration on flow mediated dilatation in chronic hemodialysis patients.



e As a premiere, a part of this thesis research shows decreased level of visfatin in
chronic henmodialysis patients after L-carnitine supplementation, concurrent with
inprovement of endothelial dysfunction assessed by flow mediated dilatation.

e L-carnitine supplementation could be used for decresing endothelial dysfunction in
chronic hemodialysis patients, considering as final target the reduction in
cardiovascular morbidity and mortality.
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