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INTRODUCERE

Insuficienta cardiaca este o boalad cronicd, cu caracter progresiv, ce reprezintd o importanta
problema de sanatate publicd; incidenta ei a crescut o data cu prelungirea duratei medii de viata si
imbatranirea populatiei. Afecteaza aproximativ 1-2% din populatia adulta si pana la 10% din populatia
cu varsta peste 70 ani.

Fiziopatologia progresiva a IC este influentata de supraexpresia unor molecule ce fac parte din

cdi de semnalizare activate cronic de hipoperfuzia tisulara si care au efecte negative asupra sistemului
cardiovascular. Mecanismele compensatorii descrise pana la aceasta data sunt activarea sistemului
renind-angiotensinad-aldosteron (SRAA) si a celui adrenergic cu scopul de a mentine debitul cardiac,
insi cu validarea unor efecte negative pe termen lung. In opozitie cu aceste sisteme, avind rolul a le
contrabalansa, exista alte cai moleculare care au roluri cheie in fiziologia sistemului cardiovascular si
care au devenit subiectul principal al cercetarii in domeniul insuficientei cardiace.

Existd in continuare nevoia de dezvoltare a unor biomarkeri care sa ajute In evaluarea complex3,
non-invaziva, a severitatii unei insuficiente cardiace, atat la momentul determinarii, cat mai ales
pentru prezicerea dinamicii progresiei bolii. Aceasta evaluare este necesara pentru a putea aplica
masuri terapeutice care sa creasca supravietuirea pacientilor dar mai ales sa le amelioreze calitatea
vietii si sa le reduca gradul de dependenta.

Apelinul este un peptid relativ recent descoperit care are o activitate complexa asupra
sistemului cardiovascular si mai ales asupra miocardului si functiei sistolice cardiace. Cercetarile
concentrate asupra acestuia au aratat importanta lui in reglarea functiilor sistemului cardiocirculator
in conditii fiziologice, insa au demonstrat si importante alterari ale dinamicii apelinului si a
receptorului lui In conditii patologice; In contextul bolii relatiile dintre lanturile moleculare sunt insa
complexe si dificil de descifrat, rolul exact al acestui peptid nefiind inca elucidat.

Stresul oxidativ este un element important in fiziopatologia multor afectiuni, preponderent a
celor cronice, inclusiv a bolilor cardiovasculare. In insuficienta cardiaci nivelul stresului oxidativ este
cunoscut a fi ridicat, insa este necesara o analiza complexa a relatiei dintre acesta, biomarkerii specifici
insuficientei cardiace si mai ales parametrii clinici si ecocardiografici ai pacientilor cu aceasta
suferinta.



CONTRIBUTIA PERSONALA

Studiul I. Analiza nivelului apelin-13 la pacientii cu insuficienta cardiaca.
Scopul studiului. Nivelul seric al apelin-13 variaza in functie de severitatea insuficientei

cardiace, de tipul acesteia si este influentat de medicatia neurohormonald administrata. Este in
corelatie negativa cu nivelul seric al NT-proBNP si este influentat de tipul de remodelare cardiaca.
Obiectivele studiului au fost de a analizele diferentele in nivelele apelin-13 seric in functie de tipul
insuficientei cardiace si de a analiza corelatiile acestuia cu nivelul NT-proBNP, cu parametrii clinici,
ecocardiografici si biologici si cu medicatia utilizata de pacienti.

Metoda: 53 de pacienti cu insuficientd cardiaca secundara cardiopatiei ischemice si
cardiomiopatiei dilatative au fost evaluati clinic, biologic, ECG si ecocardiografic. A fost alcatuit un lot
martor din 13 pacienti cunoscuti cu hipertensiune arteriala esentiala controlatd medicamentos.
Nivelele serice ale apelin-13 si NT-proBNP au fost analizate la toti subiectii inclusi si analizati in functie
de caracteristicile clinice, ecocardiografice, electrocardiografice si in functie de restul parametrilor
biologici.

Rezultate: Mediana nivelului seric al apelin-13 a fost de 515 (402-1005) pg/ml in grupul
pacientilor si 495 (275-845) pg/ml in grupul martorilor. Nivelul apelin-13 a fost semnificativ corelat,
negativ, cu nivelul NT-proBNP [coeficient Spearman -0,83, [95% CI (-0,89) - (-0,61)], p<0,001. Nivelele
scazute ale apelin-13 au fost asociate cu remodelarea de tip excentric, tulburari globale de cinetica ale
ventriculului stang, cu sexul feminin si cu clasa NYHA avansata.

Concluzii. Nivelul seric al apelin-13 este invers proportional cu cel al NT-proBNP la pacientii cu
insuficienta cardiacd inclusi in studiu. Nivelele reduse ale acestui peptid au fost asociate cu
remodelarea de tip excentric, cu tulburarile globale de cineticd, cu sexul feminin si cu stadiile avansate
ale insuficientei cardiace.

Studiul II. Nivelul stresului oxidativ masurat prin determinarea nivelului 8-iso-PGF2q
urinar la pacientii cu insuficienta cardiaca.

Scopul studiului. Stresul oxidativ este ridicat in stadiile avansate ale insuficientei cardiace si
este In relatie cu functia sistolica a cordului. Nivelul biomarkerilor stresului oxidativ (8-iso-PGF24) se
amelioreaza sub medicatia neurohormonala specifica insuficientei cardiace. Obiectivele cercetarii au
fost de a analiza nivelul urinar al 8-iso-PGF2q la pacientii cu IC acuta, cronicd compensata si respectiv
decompensatd, de a evalua corelatiile dintre acesta si parametri clinici, biologici sau ecografici
(remodelarea cardiaca) ai pacientilor cu IC si medicatia utilizata de pacienti.

Metoda. 53 de pacienti cu insuficientd cardiacd secundara cardiopatiei ischemice si
cardiomiopatiei dilatative au fost evaluati clinic, biologic, ECG si ecocardiografic. A fost alcatuit un lot
martor din 13 pacienti cunoscuti cu hipertensiune arteriala esentiala controlatd medicamentos.
Nivelele serice ale NT-proBNP si cele urinare ale 8-iso-PGF2. au fost analizate la toti subiectii inclusi si
analizati In functie de caracteristicile clinice, ecocardiografice, electrocardiografice si in functie de
restul parametrilor biologici.

Rezultate. Valoarea mediana a nivelelor urinare ale 8-iso-PGF2, In grupul pacientilor cu
insuficienta cardiaca a fost 267,32 pg/umol creatinind (IQR 99,82-636,5 pg/umol creatinina),
semnificativ mai mic comparativ cu grupul martorilor, 19,82 pg/umol creatinina (IQR 13,35-22,5
pg/umol creatinina), p<0,001. Nivelele 8-iso-PGF2. au fost pozitiv corelate, semnificativ statistic, cu
masa ventriculului stang, cu un coeficient Spearman 0,38 (95% CI 0 - 0,4), p= 0,002, iar subgrupul cu
hipertrofie VS concentrica a avut valori mai mici ale 8-iso-PGF2. decat subgrupul cu hipertrofie VS
excentrica.

Concluzii. Nivelul stresului oxidativ a fost semnificativ mai mare la pacientii cu insuficienta
cardiacd comparativ cu martorii fara aceastd boala. Subgrupul cu hipertrofie excentrica a avut nivelele
mai ridicate ale izoprostanului decat subgrupul cu hipertrofie concentrica a ventriculului stang.



Studiul III. Modificarile in dinamica ale apelin-13 si urinar la pacientii cu insuficienta
cardiaca.

Scopul studiului. Pe parcursul evolutiei insuficientei cardiace, sub terapia specifica bolii,
simptomele, biomarkerii serici si parametrii ecocardiografici se amelioreaza. Obiectivele studiului au
fost de a identifica modificarile nivelelor apelin-13 seric si 8-iso-PGF2, urinar pe parcursul evolutiei
insuficientei cardiace si de a analiza corelatiile dintre aceste modificari si tipul insuficientei cardiace,
medicatia administrata si evenimentele adverse dezvoltate in timpul evolutiei.

Metoda. Au fost evaluati 27 de pacienti cu insuficienta cardiaca la doua momente diferite in
timp: la momentul primei internari si dupa un interval de urmarire de 6-12 luni. Grupul martor a fost
alcatuit din 13 pacienti cunoscuti hipertensivi, tratati eficient.

Rezultate. Nivelul seric al apelin-13 a fost semnificativ mai mare la a doua evaluare (460 pg/mL,
IQR 342-871 pg/mL) comparativ cu prima determinare (395 pg/mL, IQR 270-603 pg/mL), p= 0,019.
Corelatia dintre apelin-13 si NT-proBNP a avut un coeficient Sperman de -0,7, p<0,001. Subgrupul
pacientilor care au decedat pana la reevaluare (8 pacienti) au avut un nivel initial al apelin-13 de 275
pg/mL (IQR 225-355pg/mL), mai mic decat al celor care au supravietuit 395 pg/mL (IQR 270 - 603
pg/mL).

Nivelul 8-iso-PGF24 la reevaluare a fost usor mai mic decat la prima determinare, insa fara sa
atinga nivelul semnificatiei statistice (338,6 pg/umol creatinina, IQR 148,07 - 587,83 vs 268,54
pg/umol creatinind IQR 199,99 - 588,14).

Functia sistolica a ventriculului stang a fost constanta intre cele doua evaludri iar parametrii
biologici nu au variat semnificativ la pacientii cu insuficienta cardiaca.

Concluzii. La pacientii cu insuficienta cardiaca evaluati in cadrul studiului nostru nivelul apelin-
13 a crescut in timp pe cand nivelul stresului oxidativ Impreuna cu parametrii ecocardiografici si
biologici au ramas relativ constanti.

Studiul IV. Importanta biomarkerilor noi comparativ cu a celor consacrati in evaluarea
pacientilor cu insuficienta cardiaca.

Scopul studiului. Proteina C reactiva si acidul uric se modificd In insuficienta cardiaca in
legatura cu severitatea bolii. Obiectivul studiului a fost de a determina nivelele proteinei C reactive si
ale acidului uric la pacientii cu insuficienta cardiaca si de a le analiza in functie de tipul insuficientei
cardiace si de nivelul apelin-13 si al stresului oxidativ.

Metoda. 53 de pacienti cu insuficientda cardiacd secundara cardiopatiei ischemice si
cardiomiopatiei dilatative au fost evaluati clinic, biologic, ECG si ecocardiografic. A fost alcatuit un lot
martor din 13 pacienti cunoscuti cu hipertensiune arteriala esentiala controlatd medicamentos.
Nivelele serice ale NT-proBNP, apelin-13, proteinei C reactiva si acidului uric si cele urinare ale 8-iso-
PGF2. au fost analizate la toti subiectii inclusi si analizati in functie de caracteristicile clinice,
ecocardiografice, electrocardiografice si in functie de restul parametrilor biologici.

Rezultate. Nivelele proteinei C reactive au fost similare in grupul pacientilor si al martorilor
(0,5mg/dL,IQR 0,4 - 0,8 mg/dL, respectiv 0,5 mg/dL, IQR 0,3 - 0,5mg/dL). Nivelul proteinei C reactive
a fost corelat semnificativ, pozitiv, cu varsta si clasa NYHA si negativ cu fractia de ejectie.

Nivelele acidului uric a fost de 7,5 mg/dL (IQR 6,5 - 8,9 mg/dL) in grupul pacientilor,
semnificativ mai mare decat in grupul martorilor, 4,6 mg/dL (IQR 3,8 - 5,2 mg/dL), p < 0,001. A fost
corelat semnificativ statistic, pozitiv, cu nivelul NT-proBNP si negativ cu valoarea fractiei de ejectie.

Concluzii. Nivelele proteinei C reactive si ale acidului uric cresc pe masura ce functia sistolica a
ventriculului stdng se depreciaza si statusul functional al pacientilor (clasa NYHA) se agraveaza.
Analiza asocierii dintre proteina C reactiva si acidul uric si nivelele apelin-13 si 8-iso-PGF2¢ nu a obtinut
rezultate semnificative statistice.
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INTRODUCTION

Heart failure is chronic, progressive disease with an important impact on the public health. Its
incidence rose after prolongation of life expectancy and ageing of the population. In the developed
countries it affects 1-2% of the adult population and up to 10% of the population over 70.

The progressive pathophysiology of heart failure is influenced by the overexpression of the

molecules stimulated by the chronic tissular hypoperfussion. The compensatory mechanisms
described up until now are the renin-angiotensin-aldosteron system and adrenergic nervous system
and their purpose is to maintain the cardiac output but with deleterious effects on long term. Opposing
these systems there are other molecular pathways with key roles in the cardiovascular system and
which become the main research subject for heart failure.

There is continuous need to develop new biomarkers to help the complex, non-invasive,
assessment of the severity of heart failure patients, both in the first assessment and in the follow-up.
This evaluation is necessary in order to apply specific therapeutic measures for the improvement of
the duration and quality of life. Apelin is a relatively recent discovered peptide, with a complex activity
on the cardiovascular system and more specific on the myocardium and cardiac systolic function. Its
importance for the fine tuning of the cardiovascular system was .

Apelin is a relatively recent peptide with a complex activity on the cardiovascular system and
and more importantly on the myocardium and its systolic function. The researches on this subject
showed apelin’s important role in the normal conditions but also showed its alterations in pathological
conditions. The exact role of apelin is still far for complete understanding.

Oxidative stress is an important factor in the pathophysiology of many diseases, mostly chronic
pathologies, including cardiovascular diseases. In heart failure the level of oxidative stress is known to
be high, but its relation with the biomarkers of the heart failure and the clinical and echocardiographic
parameters is still to be analysed.

PERSONAL CONTRIBUTION

Study I. The analysis of the apelin-13 serum level in heart failure patients.
The aim of the study. The serum level of apelin-13 varies with the severity of the heart failure
and its type and is influenced by the use of neurohormonal therapy. It is negatively correlated with the



serum level of NT-proBNP and is influenced by the cardiac remodeling. The study objectives were to
evaluate the differences in the serum apelin-13 level according to the type of the heart failure, the
correlations with the NT-proBNP level and with clinical, echocardiographic and biological parameters
and with the type of medication used by the patients.

Method. The study included 53 patients with heart failure due to ischemic heart disease or
dilated cardiomyopathy; they were clinically and biologically evaluated and electrocardiography and
echocardiography were performed. A control groups was form with hypertensive, efficiently treated
patients. Serum levels of apelin-13 and NT-proBNP were determined for all subjects and then were
analyzed according to the clinical, biological, electrocardiographic and echocardiographic parameters.

Results. Apelin-13 median was 515 (402-1005) pg/ml in the patients group and 495 (275-845)
pg/ml in the control group. Its level was significantly, negatively, correlated with NT-proBNP level
[coeficient Spearman -0,83, [95% CI (-0,89) - (-0,61)], p<0,001. The lower level of apelin-13 was
associated with eccentric cardiac remodeling, with left ventricle global wall motion abnormalities,
feminine gender and high NYHA class.

Conclusion. The serum level of apelin-13 is negative correlated with the serum level of NT-
proBNP in the heart failure group. The lower serum level of apelin-13 is associated associated with
eccentric cardiac remodeling, with left ventricle global wall motion abnormalities, feminine gender
and high NYHA class.

Study II. Oxidative stress level evaluated by urinary level of 8-iso-PGF2, determination in
heart failure patients.

The aim of the study. The level of oxidative stress is high in the advanced stages of heart failure
in relation with the cardiac systolic function. The level of oxidative stress biomarkers (8-iso-PGF2q4)
lowers after neurohormonal treatment. The research objectives were to analyze the urinary level of 8-
iso-PGF2q in patients with acute heart failure, chronic decompensated and chronic compensated heart
failure respectively and to evaluate the correlations of this biomarker with the clinical, biological and
echocardiographic elements. A control groups was form with hypertensive, efficiently treated patients.

Results. The median value of the urinary level of 8-iso-PGF2. in the heart failure group was
267,32 pg/umol creatinine (IQR 99,82-636,5 pg/umol creatinine), significantly lower than in the
control group 19,82 pg/umol creatinine (IQR 13,35-22,5 pg/pmol creatinine), p<0,001. The 8-iso-
PGF2. level was positively correlated with left ventricle mass coefficient Spearman 0,38 (95% CI 0 -
0,4), p= 0,002 and the concentric hypertrophy subgroup had lower levels of 8-iso-PGF2. than the
eccentric hypertrophy subgroup.

Conclusion. Oxidative stress level was significantly higher in patients with heart failure
compared to controls. The eccentric hypertrophy subgroup had higher level of oxidative stress than
the concentric hypertrophy subgroup.

Study III. How apelin-13 and 8-iso-PGF2. levels change over time in heart failure patients

The aim of the study. In the course of heart failure, under specific treatment, the patients’
symptoms, serum biomarkers and echocardiographic parameters improves. The study objectives were
to identify the changes in serum apelin-13 level and urinary 8-iso-PGF2. level during the course of
heart failure and to analyze the correlations of these changes with the type of heart failure, the
treatment used and adverse events developed.

Method. We evaluated 27 patients with heart failure in two different moments: at the first
admission and after a time interval of 6-12 months. The control group was formed with 13 patients
with arterial hypertension, effectively treated.

Results. The serum apelin-13 was significantly higher at the second determination (460 pg/mL,
IQR 342-871 pg/mL) compared with the first one (395 pg/mL, IQR 270-603 pg/mL), p= 0,019. The
correlation of apelin-13 with NT-proBNP had a Spearman coefficient of -0,7 (p= 0,019). The subgroup



of patients who died before follow-up had an initial apelin-13 of 275pg/mL (IQR 225-355pg/mL),
lower than the subgroup of patients who survived for follow-up, 395pg/mL (IQR 270 - 603 pg/mL).
The urinary level of 8-iso-PGF2, was slightly lower at follow-up, but not statistically significant
(338,6 pg/umol creatinine, IQR 148,07 - 587,83 vs 268,54 pg/umol creatinine IQR 199,99 - 588,14).
The left ventricle systolic function was constant between the two moments and the biological
parameters didn’t not differ significantly in heart failure patients.
Conclusion. In the heart failure group the apelin-13 serum level rose while the oxidative stress
level together with biological and echocardiographic parameters remained constant.

Study IV. The value of the new biomarkers comparing with the well-known ones for the
assessment of heart failure patients.

The aim of the study. C reactive protein and uric acid levels changes during the course of heart
failure in relation with the severity of the disease. The study objectives were to determine the levels of
C reactive protein and uric acid in the heart failure patients and to analyze them in relation with the
type heart failure and the level of apelin-13 and of the oxidative stress.

Method. A group of 53 heart failure patients were evaluated using clinical and biological
assessment, and with the use of echocardiography and electrocardiography. A control group was
formed with 13 patients with arterial hypertension, efficiently treated. We determined the serum
levels of C reactive protein, uric acid, NT-proBNP, apelin-13 and the urinary levels of 8-iso-PGF, for
all the subjects. The values were analyzed in relation with clinical, biological, echocardiographic and
electrocardiographic parameters.

Results. The levels of C reactive protein were similar between the heart failure group and the
control group (0,5 mg/dL, IQR 0,4 - 0,8 mg/dL, respectively 0,5 mg/dL, IQR 0,3 - 0,5mg/dL). The C
reactive protein level was positively correlated with age and negatively with ejection fraction. The uric
acid level was 7,5 mg/dL (IQR 6,5 - 8,9 mg/dL) in the heart failure group, significantly higher than in
the control group 4,6 mg/dL (IQR 3,8 - 5,2 mg/dL), p < 0,001. It was significantly, positivley correlated
with the NT-proBNP level, and negatively with the ejection fraction.

Conclusion. The C reactive protein and uric acid levels rise with the depression of the systolic
function and with the alteration of the functional status of the heart failure patients. The analyses of
the association between the levels of C reactive protein and uric acid and the levels of apelin-13 and 8-
iso-PGF2, did not return significant results.



