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STADIUL ACTUAL AL CUNOASTERII

Lucrarea respecta structura clasica, si anume o parte generala care cuprinde aspecte
teoretice despre prevalenta si fiziopatologia insuficientei cardiace drepte. Sunt descrise
cauzele de insuficienta cardiaca dreapta, ce pot fi impartite in trei categorii mari: secundara
hipertensiunii pulmonare, patologie de VD sau de valva tricuspida, patologii ale pericardului.
Hipertensiunea pulmonara (HTP) este cauza cea mai frecventa de IVD. Cea mai frecventa
cauza de HTP este insuficienta cardiaca de ventricul stang (IVS).

De asemenea, sunt cuprinse date despre diagnosticul clinic al insuficientei cardiace
drepte dar si paraclinic. Aici sunt amintite principalele instrumente folosite, respectiv
electrocardiograma, rezonanta magnetica nucleara, cateterismul cardiac drept si mai ales
ecocardiografia. Standardul de aur pentru cuantificarea dimensiunilor, a fractiei de ejectie si
a volumului bataie a VD este rezonanta magnetica nucleara (RMN). Standardul de aur pentru
a masura presiunile pulmonare este cateterismul cardiac drept; totusi, ecocardiografia este
utilizata de obicei ca si prima metoda pentru a cuantifica dimensiunile si functia ventriculului
drept fiind cea mai accesibila si cea mai des utilizata in practica clinica pentru evaluarea
functiei ventriculului drept.

In continuare sunt descrisi factori de prognostic in insuficienta cardiaci dreapti. Sunt
descrise date ecocardiografice, modificari identificate la RMN, date clinice si paraclinice,
precum prezenta aritmiilor supraventriculare, modificari ale electrocardiogramei, testul de
mers de 6 minute.

Tratamentul insuficientei cardiace drepte necesiti abordarea mai multor strategii. in
special, insuficienta cardiaca dreapta acuta necesita o optimizare a presarcinii, a postsarcinii
si a contractilitatii VD. La aceste abordari se adauga si dispozitive mecanice de suport
circulator si tratarea bolii de baza ce a determinat insuficienta cardica dreapta.



Ultima parte a acestui capitol cuprinde un articol publicat de tip review in care sunt
descrise date despre particularitatile recuperarii cardiovasculare la pacientii cu cord
pulmonar cronic si hipertensiune pulmonara stabilizati medicamentos.

In cordul pulmonar cronic se creeazi un adevirat cerc vicios: dispneea aparuti in
cursul efortului determina evitarea activitatii fizice, ceea ce favorizeaza deconditionarea
sistemului cardio-respirator, dar si a musculaturii scheletice, cu aparitia a importante
tulburiri psihologice (depresie, anxietate) si, in final, accentuarea dispneei. In trecut, efortul
fizic era contraindicat la acesti pacienti, dar rezultatul trialurilor clinice a facut sa schimbe
aceastd pozitie. In 2006 au apirut rezultatele primului trial clinic, condus de Mereles si colab.
care au evaluat efectele exercitiului fizic la pacientii cronici cu hipertensiune pulmonara
stabilizati medicamentos. Programe similare au fost utilizate ulterior si in alte studii.

Studiile au aratat ca antrenamentul fizic poate sa imbunatateasca principalii parametri
prognostici chiar si la pacientii Incadrati in clasa functionala WHO IV. Calitatea vietii, testul
de mers 6 minute, consumul maxim de oxigen, clasa functionala WHO, capacitatea fizica,
oxigenarea, pulsul si alti parametri ai testului cardiopulmonar au fost semnificativ
imbunatatiti dupa 3 si 15 saptamani la toti pacientii cu hipertesiune pulmonara indifierent
de clasa functionala in care se aflau initial.

CONTRIBUTIA PERSONALA

Cea de-a doua parte este reprezentata de capitolul de contributii personale, care
incepe prin prezentarea obiectivelor studiului, si anume: evaluarea profilului metabolic la
pacientii cu HTP din grupul 2 si 3 WHO; evaluarea NT-proBNP la pacientii cu BPOC si
insuficienta cardiaca; rolul unor biomarkeri noi in evolutia pacientilor cu insuficienta
cardiacad dreapta cronica cauzata de hipertensiunea pulmonara. Aceste obiective sunt
structurate in 3 studii clinice.

STUDIUL 1. Profilul metabolic la pacienti cu Hipertensiune Pulmonara secundara

Studiul a cuprins 65 de pacienti diagnosticati conform ghidurilor in vigoare cu HTP
secunda-ra inimii stangi, HTP secundara bolilor pulmonare si/sau hipoxie si HTP cronica
post-trombembolica. Dintre acestia, 21 (32,3%) au prezentat sindrom metabolic, si 44
(67,7%) nu au prezentat sindrom metabolic. Varsta medie a fost de 72.9 +7.98 ani si 67.7%
au fost femei. Toti pacientii au fost fost evaluati prin istoric medical, examinare fizica,
evaluarea riscurilor cardiovasculari, evaluare ecocardiografica, determinarea concentratiei
plasmatice a NT-proBNP, colesterol total, trigliceride.

In acest studiu au fost studiate doar grupul 2 si grupul 3 WHO al HTP, care sunt cele
mai frecvent intalnite si care sunt cel mai mult influentate de prezenta sindromului



metabolic. In aceste grupuri, frecventa factorilor de risc cardiovascular cuprinsi in sindromul
metabolic a fost mare. Prezenta SM a fost mare, de 46,1% in grupul 3 WHO, si de 28% in
grupul 2 WHO. Analizand pe factori de risc, s-a observat o prezenta semnificativa a factorilor
de risc - HTA, hipercolesterolemie in grupul 2 WHO (mai ales la cei care au prezentat HTP
secundara insuficientei cardiace) si a HTA, obezitate, hipercolesterolemie la pacientii din
grupul 3. Prevalenta mai crescuta SM a fost si in cadrul grupului 3 WHO - 46,1% in studiul
nostru. Alte studii au aratat, la fel, o prevalenta mai crescuta - 55%. Asocierea dintre BPOC si
sindromul metabolic ramane neclara, dar inflamatia sistemica si inflamatia tesutului adipos a
fost propusa si in cadrul altor studii.

Valoarea NT-proBNP in grupul cu sindrom metabolic a fost mai scazuta si, astfel, in
acest grup, valoarea NT-proBNP nu mai poate fi un indiciu clar de insuficienta cardiaca.

STUDIUL 2. Nivelul NT-proBNP si al acidului uric se coreleaza la pacientii cu BPOC
si insuficienta cardiaca

In aceastd cercetare au fost inclusi 101 pacienti cu insuficientd cardiaci. Acestia au
avut o varsta medie de 69.91 + 10.04 ani, dintre care 52 (51.5%) au fost femei. Dintre acestia,
43 (42.57%) au avut si BPOC. Datele de la acesti pacienti au fost evaluate retrospectiv. Toti
pacientii au fost evaluati prin istoric medical, examen fizic complet, radiografie pulmonars,
teste functionale respiratorii, ecocardiografiei, nivelul de acid uric (AU) si al NT-pro-BNP
(determinate in prima zi de la internare).

Valorile acidului uric au fost crescute la toti pacientii, reprezentand un important factor
de risc cardiovascular independent. La pacientii cu IC, acidul uric reprezinta un important
marker atit pentru statusul metabolic, hemodinamic cat si functional in ceea ce priveste
supravetuirea. NT-pro-BNP-ului a fost mai scazut la pacientii cu BPOC. De asemenea, s-a
observat o corelatie inversa intre fractia de ejectie a ventricului stang si nivelul acidului uric
la pacientii barbati. Si in acest grup, barbatii au nivelul AU mai crescut decat al femeilor, mai
ales cei cu BPOC. In studiul nostru, prezenta insuficientei cardiace si a BPOC-ului a fost
asociata cu niveluri mai crescute de AU decat la pacientii care prezentau doar IC, fapt care
poate contribui la inrdutatirea evolutiei clinice. De asemenea, am gasit o corelatie sem-
nificativa intre nivelurile NT-pro-BNP si AU, indiferent de sexul pacientilor sau de prezenta
BPOC.

Disfunctia endotelialda este un important factor implicat in multe patologii
cardiovasculare, inclusiv IC. In cazul pacientilor nostri, nivelul crescut al NT-pro-BNP si AU
au contribuit la inrautatirea disfunctiei endoteliale. Corelatia dintre cei doi parametri este
semnificativa la toti pacientii, cu sau fara BPOC.



STUDIUL 3. Tratamentul medicamentos si interventional al fibrilatiei atriale la
femeile cu cardiopatie ischemica

In studiul 3 au fost inrolati in 80 pacienti cu varsta peste 18 ani care s-au internat in
sectia de Cardiologie a Spitalului Judetean Baia Mare intre ianuarie 2019 si decembrie 2020
pentru dispnee cu suspiciunea de HTP. Am inclus 55 de femei (68.7%) si 25 de barbati
(31.2%). Ne-am concentrat pe pacientii care apartineau urmatoarelor grupe: HTP secundara
afectarii inimii stangi - PHLHD (am inclus pacientii care au avut fractia de ejectie peste 40%),
HTP secundara bolii pulmonare si/sau hipoxiei (PHCOPD) si HTP cronica trombembolica
(CTEPH). Toti pacientii au fost evaluati prin istoricul clinic, examen clinic, determinarea
factorilor de risc cardiovasculari, evaluare ecocardiografica, determinarea concentratiilor
plasmatice ale MMP2, TIMP4 si NT-proBNP, colesterol total si trigliceride.

In studiul nostru, nivelul MMP2 nu a fost semnificativ crescut in grupul HTP comparativ
cu grupul control, dar, cand am urmarit nivelurile de MMP2 intre grupurile de HTP moderata
sau mai severd, am gasit ca nivelul de MMP2 este semnificativ mai crescut intre grupuri in
ceea ce priveste clasa WHO I/II/III/IV in relatie cu severitatea Insuficientei Tricuspidiene.
Nivelurile plasmatice de MMP2 au fost semnificativ mai crescute la pacientii cu sPAP mai
mare. Nu am gasit nicio corelatie intre varsts, sex si niveluri plasmatice ale MMP2. In grupul
nostru, nivelul plasmatic al TIMP4 a fost semnificativ mai crescut la pacientii cu HTP si se
coreleaza cu severitatea HTP. Nu am observat alte corelatii semnificative intre alti parametri
de severitate ai HTP.

Nivelul NT-proBNP difera semnificativ statistic intre diferite subpopulatii de pacienti in
ceea ce priveste clasa WHO, nivelul sPAP si severitatea insuficientei tricuspidiene,
confirmand o data in plus rolul sau prognostic si de severitate a bolii la pacientii cu aceste
tipuri de HTP si insuficienta cardiaca dreapta. Oricum, acesti biomarkeri necesita reevaluare
inainte de a fi utilizati ca rol prognostic sau sa ghideze tratament specific.

ORIGINALITATEA $I CONTRIBUTIILE INOVATIVE ALE TEZEI

Tindnd cont de elementele de originalitate aduse de lucrarea de fata, principalele
concluzii pot fi formulate astfel:
1. Sindromul metabolic a avut o prevalenti crescutd in grupul 2 si 3 WHO de HTP. in
aceste doua grupuri WHO frecventa factorilor de risc cardiovasculari este mai mare.
In grupul 2 WHO, ca si factori de risc cardiovascular, au predominat HTA si
hipercolesterolemia (acestea avand o frecventa mai crescuta la cei cu HTP secundara
insuficientei cardiace) iar in grupurl 3 WHO predomina HTA, obezitatea si
hipercolesterolemia. Valoarea NT-proBNP a fost semnificativ mai scazuta in grupul cu



sindrom metabolic. Astfel, la pacientii cu HTP si sindrom metabolic rolul acestuia este
limitat.

Atat nivelul de NT-pro-BNP, cat si cel de acid uric, pot fi considerati ca si potentiali
predictori a unei evolutii nefavorabile la pacientii cu IC si BPCO. Barbatii au nivelul
acidului uric mai crescut decat al femeilor, mai ales cei cu BPOC. Valorile NT-pro-
BNP-ului au fost mai scazute la pacientii cu BPOC si la acestia, corelatia dintre NT-
proBNP si acidul uric este mai puternica la femei decat la barbati.

Nivelul plasmatic al TIMP4 si NT-proBNP sunt mai crescute la pacientii cu HTP.
Nivelele MMP2 si NT-proBNP se coreleaza cu diferiti parametri de severitatea ai HTP
(clasa functionala WHO, severitatea sPAP, severitatea Insuficientei TV) si, la acesti
pacienti reflecta severitatea bolii si au un rol prognosticc. MMP2 poate ajuta sa se
evalueze efectele benefice ala farmacoterapiei iIn HTP asupra remodelarii tisulare.
Acesti markeri cu rol in remodelarea tisulara poate ca nu au o valoare diagnostica dar
au potential prognostic. In grupul nostru, nivelul plasmatic al NT-proBNP este
semnificativ crescut la pacientii cu HTP si se coreleaza cu valoarea sPAP
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CURRENT STATE OF KNOWLEDGE

The paper follows a classic structure, namely a general part that includes theoretical
aspects about the prevalence and pathophysiology of right heart failure. The causes of right
heart failure are described and they can be divided in three broad categories: secondary to
pulmonary hypertension, right ventricule (RV) or tricuspid valve pathology, pericardial
pathologies. Pulmonary hypertension (PH) is the most common cause of right heart failure
(RHF). The most common cause for PH is left heart failure(LHF).

The research also includes data on the clinical, as well as paraclinical diagnosis of right
heart failure. The main tools used are mentioned here, namely electrocardiogram, nuclear
magnetic resonance imaging (MRI), right heart -catheterization, and especially
echocardiography. The gold standard for RV size, ejection fraction and stroke volume
quantification is MRI. The gold standar for pulmonary pressures measuring is right heart
catheterization. However, echocardiography is usually used as the first method to quantify
the dimensions and function of the right ventricle, since it is the most accessible and the most
frequently used in clinical practice to evaluate the function of the right ventricle. Prognostic
factors in right heart failure are described below. We have described echocardiographic data,
changes identified at MRI, clinical and paraclinical data, such as the presence of
supraventricular arrhythmias, electrocardiogram changes and the six-minute-walk test.

Treatment of right heart failure requires a multi-strategy approach. In particular,
acute right heart failure entails optimization of preload, afterload and RV contractility.
Mechanical circulatory support devices and treatment of the underlying condition that
determined the right heart failure are added to the above mentioned approaches.

The final part of the chapter includes a published review type article in which data is
described about the particularities of cardiovascular recovery in patients with chronic cor
pulmonare and pulmonary hypertension stabilised with medication.

In chronic cor pulmonale, a real vicious circle is created: dyspnea occuring during
exercise leads avoidance of physical activity, which favors cardiorespiratory system as well

93
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as skeletal muscle deconditioning, with the development of important psychological
disorders (depression, anxiety, preoccupation with symptoms), and finally aggravation of
dyspnea. Although initially, physical exercise was contraindicated in these patients, the
results of clinical trials have led to a change in this position. Mereles et al. conducted in 2006
the first randomized trial to assess the effects of physical exercise in chronic pulmonary
hypertension patients stabilized by drug therapy. Similar programs were later used also in
other studies. These studies have shown that exercise programmes are able to improve the
quality of life, of the six-minute-walk test, of the maximal oxygen consumption, of WHO
functional class, of the physical strength, of oxygenation, heart rate and other
cardiopulmonary test parameters after 3 and 15 weeks in all patients with pulmonary
hypertension, regardless of their initial functional class.

PERSONAL CONTRIBUTION

The second part of this thesis is represented by the chapter of personal contributions
and it begins by presenting the objectives of the current research, namely: evaluation of the
metabolic profile in patients from 2 and 3 WHO groups; assessment of NT-proBNP in
patients with COPD and heart failure; the role of new biomarkers in the evolution of patients
with chronic right heart failure caused by pulmonary hypertension.

STUDY NO. 1: Metabolic profile in patients with secondary Pulmonary
Hypertension

The study included 65 patients that were diagnosed according to current guidelines
with PH secondary to the left heart, PH secondary to lung disease and/ or hypoxia, and
chronic post-thromboembolic PH. Out of these, 21(32.2%) had metabolic syndrome, and
44(67.7) did not have metabolic syndrome. The mean age was 72.9 +7.98 and 67.7% were
women. All patients were evaluated by medical history, physical examination, cardiovascular
risk assessment, echocardiographic assessment, determination of plasma concentration of
NT-proBNP, total cholesterol, triglycerides.

In this study, only WHO group 2 and 3 of PH were studied, as they are the most
common and most influenced by the presence of the metabolic syndrome (MS). In these
groups, there was a high frequency of cardiovascular risk factors included in the metabolic
syndrome. The presence of MS was high, 46.1% in WHO group 3, and 28% in WHO group 2. A
significant presence of risk factors was found analysing by risk factors - High Blood Pressure
(HBP), hypercholesterolemia in WHO group 2 (especially in those who presented with PH
secondary to heart failure) while in patients from group 3: HBP, obesity, and
hypercholesterolemia. Prevalence of MS was also higher in WHO group 3- 46.1% in this



study. Other studies showed a higher prevalence- 55%. It is still unclear why there is an
association between COPD and the metabolic syndrome, yet, systemic inflammation and
adipose tissue inflammation have also been suggested in other studies.

The NT-proBNP value in the metabolic syndrome group was lower, and thus, in this
group, the NT-proBNP value can no longer be a clear indication of heart failure.

STUDY NO. 2. NT-proBNP and uric acid level correlates in patients with COPD and
heart failure

101 patients with heart failure were included in this research. They had a mean age of
69.91 * 10.04 years, of which 52(51.5%) were women. Among them, 43(42.57%) also had
COPD. Data from these patients were retrospectively evaluated. All patients were evaluated
by medical history, complete physical examination, lung radiography, respiratory function
tests, echocardiography, uric acid (AU), and NT-proBNP levels (determined on the first day of
admission).

Uric acid levels were elevated in all patients, which represented an important
independent cardiovascular risk factor. In patients with HF, uric acid is an important marker
for both metabolic and hemodynamic status and for the functional one in terms of survival.
NT-proBNT was lower in COPD patients. An inverse correlation was also observed between
left ventricular ejection fraction and the uric acid level in male patients. In this group, as well,
men have higher AU levels than women, especially those with COPD. In our study, the
presence of heart failure and COPD was associated with higher levels of AU than in patients
with just HF, which may lead to a worsening of their clinical course. We also found a
significant correlation between NT-proBNP levels and AU, regardless of the patients’ gender
or the presence of COPD.

Endothelial dysfunction is an important factor involved in many cardiovascular
pathologies, including HF. Increased levels of NT-proBNP and AU in our patients contributed
to worsening their endothelial dysfunction. The correlation between the two parameters is
significant in all patients, with or without COPD.

STUDY NO. 3 Drug and interventioanl treatment of atrial fibrillation in women
with ischemic heart disease

80 patients over the age of 18 that were admitted to the Cardiology Department of Baia
Mare County Hospital between January 2019 and December 2020 for dyspnea with
suspected PH, were enrolled in study number 3. We included 55 women (68.7%) and 25 men
(31.2%). We focused on patients who belonged to the following groups: PH secondary to left
heart disease PHLHD (we included patients who had an ejection fraction above 40%), PH
secondary to lung disease and/or hypoxia (PHCOPD) and chronic thromboembolic



PH(CTEPH). All patients were evaluated by clinical history, clinical examination,
determination of cardiovascular risk factors, echocardiographic evaluation, determination of
plasma concentrations of MMP2, TIMP4 and NT-proBNP, total cholesterol and triglycerides.

In our study, the level of MMP2 was not significantly increased in the PH group
compared to the control group, but when we followed the MMP2 levels between the
moderate and more severe PH groups, we found that the level of MMP2 was notably higher
between the groups in terms of regarding the WHO class I/II/III/IV in relation to the severity
of Tricuspid Insufficiency. Plasma levels of MMP2 were noteworthy higher in patients with
higher sPAP. We found no correlation between age, gender and plasma levels of MMP2. In
our group, the plasma level of TIMP4 was greatly higher in patients with PH and it correlates
with the severity of the PH. We observed no other significant correlations between other
parameters of PH severity.

NT-proBNP level differs statistically significantly between different patient
subpopulations in terms of WHO class, sPAP level and severity of tricuspid failure, further
confirming its prognostic and disease severity role in patients with these types of PH and
right heart failure. However, these biomarkers require reevaluation before being used as a
prognostic role or to guide specific treatment

ORIGINALITY AND INNOVATIVE CONTRIBUTIONS OF THE THESIS

Taking into account the original elements brought by the present work, the main
conclusions can be formulated as follows:
1. Metabolic syndrome had an increased prevalence in WHO group 2 and 3 of PH. In these
two WHO groups, the frequency of cardiovascular risk factors is higher. In WHO group 2, as
cardiovascular risk factors, HBP and hypercholesterolemia prodominated (these having a
higher frequency in those with PH secondary to heart failure) and in WHO group 3 HBP,
obesity and hypercholesterolemia predominated. The NT-proBNP value was significantly
lower in the metabolic syndrome group. Thus, in patients with PH and metabolic syndrome,
its role is limited.
2. Both NT-proBNP and uric acid levels can be considered as potential predictors of an
unfavorable outcome in patients with HF and COPD. Men have higher uric acid levels than
women, especially those with COPD. NT-proBNP values were lower in COPD patients, and in
their case, the correlation between NT-proBNP and uric acid is stronger in women than in
men.
3. The plasma levels of TIMP4 and NT-proBNP are higher in patients with PH. MMP2 and
NT-proBNP levels correlate with different parameters of PH severity( WHO functional class,
sPAP severity, VT Insufficiency severity), and, in these patients, they reflect disease severity
and they have a prognostic rolee. MMP2 may help to assess the beneficial effects of
pharmacotherapy in PH on tissue remodeling. These markers with a role in tissue



remodeling may not have a diagnostic value, but they have prognostic potential. In our
group, the plasma level of NT-proBNP is significantly increased in patients with PH and
correlates with the value of sPAP.



