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Introducere

Bolile cardiovasculare (BCV) prezinta o problema de sana-
tate majora In Intreaga lume, fiind cauza principalad de deces,
de morbiditate, de internare in spital si incapacitate de munca
in populatia adulti. In structura acestor afectiuni boala arteri-
al coronariana (BAC) se plaseaza pe primul loc si dupa numa-
rul de decese cardiovasculare (CV) [1].

Mileniul trei se caracterizeaza printr-o evolutie vertigi-
noasa a conceptelor, privind patogenia aterosclerozei - cauza
primara a BAC, care se defineste ca fiind un proces multifac-
torial, cronic, multifocal, imunoinflamator; fibroproliferativ, cu
afectarea arterelor mari si de calibru mediu, ce se datoreaza
primordial acumularii de lipide. Marele succes in scaderea ra-
telor mortalitatii CV din ultimele decenii ale secolului XX sunt
secundare pasilor extraordinari facuti In intelegerea stiintelor
fundamentale CV siIn dezvoltarea de noi tehnici diagnostice si
terapeutice [2].

Descoperiri notorii internationale facute in dome-
niul BAC

Cele mai mari descoperiri ale cardiologiei din secolul XX
includ: (1) ipotezele lipidice in ateroscleroza; (2) cardiologia
preventiva si studiul Framingham; (3) unitatile de ingrijire
coronariand; (4) ecocardiografia; (5) terapia trombolitica; (6)
cateterism cardiac si angiografia coronariand; (7) operatiile
pe cord deschis; (8) defibrilatoarele cardiace automat implan-
tabile; (9) angioplastia coronariana; (10) secventierea geno-
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Introduction

Cardiovascular disease is a major health problem world-
wide, being the leading cause of death, morbidity, hospitaliza-
tion and incapacity for work in the adult population. In the
structure of these diseases, coronary artery disease (CAD)
ranks first and by the number of CV deaths [1].

The third millennium is characterized by a dizzying evolu-
tion of opinions on the pathogenesis of atherosclerosis - the
primary cause of BAC, which is defined as a multifactorial,
chronic, multifocal, immunoinflammatory, fibroproliferative
process affecting large and medium-sized arteries due pri-
marily to the accumulation of lipids. The great success in low-
ering cardiovascular mortality rates during the last decades
of the 20th century is secondary to the extraordinary strides
made in the understanding of basic cardiovascular science
and in the development of new diagnostic and therapeutic
techniques [2].

Notorious international discoveries made in CAD

Cardiology’s 10 Greatest Discoveries of the 20th Century
include (1) lipid hypotheses in atherosclerosis; (2) preventive
cardiology and the Framingham Study; (3) coronary care units;
(4) echocardiography; (5) thrombolytic therapy; (6) cardiac
catheterization and coronary angiography; (7) open-heart
surgery; (8) automatic implantable cardiac defibrillators; (9)
coronary angioplasty; (10) human genome sequencing; (11)
development of angiotensin converting enzyme inhibitors [3].



120

mului uman; (11) dezvoltarea inhibitorilor enzimei de conver-
sie a angiotensinei [3].

1. Ipoteze lipidice in ateroscleroza

in timpul secolului al XIX-lea, arterioscleroza a fost bine re-
cunoscutd, insa semnificatia etiologica si patologica nu a fost
stabilita.

Cel mai important studiu pentru identificarea nivelului de
colesterol din sange ca factor de risc pentru BAC a fost Studiul
Framingham, initiat in 1951, care a aratat ca riscul dezvoltarii
bolii coronariene semnificative clinic era o functie curbilina
continua de colesterol din singe.

Studiul a aratat ca factorii de risc ai mediului inconjurator
(hipertensiunea arteriala, fumatul si nivelul ridicat de coles-
terol) si profilul genetic sunt factori majori in BAC. Din acest
raport, a aparut conceptul factorilor de risc si, odata cu elabo-
rarea suplimentara de-a lungul anilor, studiul a oferit profiluri
multifactoriale de risc pentru BAC [4].

Premiul Nobel pentru medicina din 1964 a fost acordat
pentru doi chimisti germani, Konrad Bloch si Feodor Lynen.
Chiar si fara a efectua o adevarata lucrare comuna, ambii cer-
cetatori au efectuat descoperiri importante n universitatile
lor cu privire la mecanismul de reglare a colesterolului si la
metabolismul acizilor grasi [5].

In anii '70, Michael Brown si Joseph Goldstein au descope-
rit receptorii pentru LDL si au impartit Premiul Nobel pentru
medicina din 1985. O altd descoperire majora in managemen-
tul farmacologic al hipercolesterolemiei a fost descoperirea
statinelor (inhibitori de 3-hidroxi-3-metilglutaril coenzima A
reductaza). Akira Endo, din Japonia a descoperit cea mai tim-
purie statina, compactina, in 1976 [3, 6].

2. Unitdtile de ingrijire coronariand

La inceputul anilor '60, tehnica resuscitarii cardiopul-
monare si monitorizarea continua a telemetriei cu sistem de
alarma a pus bazele unitatilor de ingrijire coronara - unitati
de terapie intensiva specializata pentru pacientii cu infarct
miocardic (IM). Aceste evolutii au fost combinate cu o strate-
gie simpla - gruparea pacientilor cu IM intr-o singura unitate
spitaliceasca, In cazul in care echipamentele si medicamentele
necesare sunt disponibile cu usurinta si unde personalul in-
struit ar putea fi accesibil In permanenta [7].

3. Ecocardiografia

in timpul celui de-al II-lea Razboi Mondial, domeniul ultra-
sonografiei a avansat rapid, datorita utilizarii sale pentru de-
tectarea submarinelor. Pionierii ecocardiografiei au fost Inge
Edler, cardiolog la Universitatea Lund din Suedia, si Hellmuth
Hertz, fizician suedez. Edler si Hertz au imprumutat un dispo-
zitiv sonic de la un santier naval local, I-au imbunatatit si au in-
registrat ecouri cardiace din inima lui Hertz. Odata cu dezvol-
tarea acestui ,reflectoscop” ultrasonic, a aparut noul domeniu
al ecocardiografiei. in 1977, Edler si Hertz au fost destinatari
comuni ai premiului Lasker, care este echivalentul american al
Premiului Nobel pentru medicina [8].

4. Terapia tromboliticd

Una dintre cele mai interesante evolutii ale secolului trecut
in domeniul cardiologiei a fost introducerea terapiei tromboli-
tice pentru a fi utilizata la pacientii cu IM. In 1933, Tillet W. si
Garner R. au descoperit ca streptococii 3-hemolitici din grupa
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1. Lipid hypotheses in atherosclerosis

During the 19th century, arteriosclerosis was well recog-
nized, but its etiologic and pathologic significance had not
been established. The most important study to identify blood
cholesterol level as a risk factor for coronary artery disease
was the Framingham Study in 1951, which showed that the
risk of developing clinically significant coronary artery disease
was a continuous curvilinear function of blood cholesterol lev-
els. The study showed that enviromental (high blood pressure,
smoking, and high cholesterol levels) and genetics were major
factors in heart disease. From this report, the concept of risk
factors emerged, and, with further elaboration through the
years, the study provided health professionals with multifac-
torial risk profiles for CAD [4].

The Nobel Prize in Physiology or Medicine of 1964 was
awarded jointly to two German chemists, Konrad Bloch and
Feodor Lynen. Even without performing a real joint work, both
researchers carried out important discoveries in their univer-
sities on the cholesterol regulation mechanism and the fatty
acid metabolism [5].

During the 1970s, Michael Brown and Joseph Goldstein
found the LDL receptor and the LDL pathway and shared the
1985 Nobel Prize in Medicine. Another major breakthrough in
the pharmacologic management of hypercholesterolemia was
the discovery of the statins (3-hydroxy-3-methylglutaryl coen-
zyme A reductase inhibitors). Akira Endo, in Japan discovered
the earliest statin, compactin, in 1976 [3, 6].

2. Coronary Care Units

In the early 1960s, the technique of closed-chest cardiopul-
monary resuscitation and continuous telemetry monitoring
with an alarm system laid the groundwork for coronary care
units (CCUs), specialized intensive care units for patients with
acute myocardial infarctions (MI). These developments were
combined with simple strategy: the clustering of patients with
MI on a single hospital unit, where necessary equipment and
drugs were readily available and where trained personnel
could be in continuous attendance [7].

3. Echocardiography

During World War 1I, the field of sonar ultrasonography
advanced rapidly, because of its use for detecting submarines.
The pioneers of echocardiography were Inge Edler, a cardi-
ologist at Lund University in Sweden, and Hellmuth Hertz,
a Swedish physicist. Edler and Hertz borrowed a sonar de-
vice from a local shipyard, improved it, and recorded cardiac
echoes from Hertz’'s own heart. With the development of this
ultrasonic “reflectoscope,” the new field of echocardiography
emerged. In 1977, Edler and Hertz were joint recipients of the
Lasker Prize, which is the American equivalent of the Nobel
Prize in Medicine [8].

4. Thrombolytic therapy

One of the last century’s most exciting developments in the
field of cardiology was the introduction of thrombolytic thera-
py for use in patients experiencing MI. In 1933, William Tillet
and R.L. Garner discovered that Group A B-hemolytic strep-
tococci produced a fibrinolytic substance, which they called
streptococcal fibrinolysin [9].

The importance of thrombolysis in such patients was high-
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A au produs o substanta fibrinolitic3, pe care au numit-o fibri-
nolizina streptococica [9].

Importanta trombolizei la astfel de pacienti a fost evidenti-
ata atunci cand Marcus De Wood a furnizat dovezi angiografi-
ce ale unei incidente foarte mari a ocluziei totale coronariene
in perioada precoce a infarctului [10].

5. Cateterismul cardiac si angiografia coronariand

in 1844, Claude Bernard, fiziolog francez de cercetare, a
folosit catetere pentru a inregistra presiunile intracardice la
animale si a inventat termenul ,cateterism cardiac” [11].

in 1929, un tanar rezident chirurg, Werner Forssmann,
a efectuat prima cateterizare cardiaca umana documenta-
ta pe sine in Eberswald, Germania. El si-a anesteziat cotul
stang, a introdus un cateter in vena antecubitala si a confir-
mat pozitia varfului cateterului in atriul drept prin utiliza-
rea radiografiei. Scopul sdu a fost sa gaseasca un mod sigur
si eficient de a injecta medicamente pentru reanimarea car-
diaca [12].

Forssmann si-a extins curand experimentele pentru a in-
clude injectia intracardica cu contrast printr-un cateter plasat
in atriul drept. Pentru munca lor de reper au impartit un pre-
miu Nobel de medicina, in 1956. Contributiile sale, impreuna
cu dezvoltarea mediilor de contrast nontoxice si progresele
constante in tehnicile radiologice au pregatit calea pentru dez-
voltarea angiografiei coronariene [13].

6. Chirurgia pe cord deschis

Intemeietorul chirurgiei cardiovasculare pe cord deschis
este recunoscut C.Walton Lillehei din Minneapolis (SUA), care,
in anul 1954, a realizat cu succes o serie de operatii in malfor-
matiile cardiace congenitale la copil, folosind circulatia extra-
corporala Incrucisata de la parinte la copil (ulterior, aplicand
eficace aparatul de circulatie extracorporala). In 1964, Vasilii
Kolessov, chirurg cardiac rus, a efectuat prima anastomoza co-
ronariana cu artera mamara interna. Astazi, by-passul artere-
lor coronare a devenit una dintre cele mai comune operatii si
este efectuatd in Intreaga lume [14].

7. Defibrilatoare cardiace automate implantabile

Michel Mirowski, Morton Mower si William Staewen din
Baltimore au colaborat la defibrilatorul cardiac automat im-
plantabil (AICD), in 1969. Conceptul defibrilatorului cardiac a
generat multe critici, insa echipa lui Mirowski a tratat cu suc-
ces 50 de pacienti, rata mortalitatii fiind mai mica de 10%. in
curand, defibrilatorul cardiac automat implantabil a devenit
tratamentul de electie pentru pacientii cu taharitmii ventricu-
lare, depasind constant cele mai bune medicamente disponi-
bile pentru acesti pacienti [15].

8. Angioplastia coronariand

La Zurich, Andreas Gruentzig, dupa ce a obtinut succesul
cu angioplastia coronariana la animale, a efectuat prima angi-
oplastie cu balon intraoperator pe inima umana. Curand, Gru-
entzig a realizat prima angioplastie coronariana translumina-
13 percutanata la un pacient. Tehnica Gruentzig (1986) a luat
comunitatea cardiologica prin surprindere, astfel, s-a nascut
epoca cardiologiei interventionale. Aceasta realizare extraor-
dinara nu s-ar fi putut realiza fara dezvoltarea anterioara a an-
giografiei coronariene, a chirurgiei de by-pass coronarian si a
dilatarii vasculare periferice [16].
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lighted when Marcus DeWood provided angiographic evidence
of a very high incidence of total occlusion of infarct-related ar-
teries during the early period of infarction [10].

5. Cardiac catheterization and coronary angiography

In 1844, Claude Bernard, a noted French research physi-
ologist, used catheters to record intracardiac pressures in ani-
mals and coined the term “cardiac catheterization” [11].

In 1929, a young surgical resident, Werner Forssmann,
performed the 1st documented human cardiac catheteriza-
tion on himself in Eberswald, Germany. He anesthetized his
left elbow, inserted a catheter into his antecubital vein, and
confirmed the position of the catheter tip in the right atrium
by use of radiography. His goal was to find a safe and effective
way to inject drugs for cardiac resuscitation [12].

Forssmann soon extended his experiments to include the
intracardiac injection of contrast material through a catheter
placed in the right atrium. For their landmark work, they shared
a Nobel Prize in Medicine with Forssmann in 1956. His contri-
butions, along with the development of nontoxic contrast media
and the steady advances in radiological techniques, prepared the
way for the development of coronary angiography [13].

6. Open-heart surgery

The founder of open heart cardiovascular surgery is
C.Walton Lillehei of Minneapolis (USA), who, in 1954, suc-
cessfully performed a series of operations on congenital heart
malformations in children, using cross-body circulation from
parent to child (later effectively applying the extracorporeal
circulation apparatus). In 1964, Vasilii Kolessov, a Russian car-
diac surgeon, performed the 1st internal mammary artery -
coronary artery anastomosis. Today, coronary artery bypass
grafting has become one of the most common operations and
is performed all over the world [14].

7. Automatic implantable cardiac defibrillators

Michel Mirowski, Morton Mower, and William Staewen at
Sinai Hospital of Baltimore collaborated on the automatic im-
plantable cardiac defibrillator (AICD) in 1969. The concept of
the AICD generated a lot of criticism, but Mirowski’s team suc-
cessfully treated their 50 patients, the mortality rate was less
than 10%. Soon the AICD became the treatment of choice for
patients with life-threatening ventricular tachyarrhythmias
by consistently outperforming the best medications available
for these patients [15].

8. Coronary angioplasty

In Zurich, Andreas Gruentzig after achieving success with
coronary angioplasty in animals, performed the 1st intraoper-
ative balloon angioplasty on the human heart. Soon, Gruentzig
accomplished the 1st percutaneous transluminal coronary
angioplasty in a patient who was awake. The Gruentzig tech-
nique (1986) took the cardiologic community by storm, and
the era of interventional cardiology was born. This extraordi-
nary achievement could not have been accomplished without
the previous development of coronary angiography, coronary
bypass surgery and peripheral vascular dilatation [16].

9. Development of angiotensin converting enzyme in-
hibitors

In addition to the research on prostaglandins, English
chemist and pharmacologist John Robert Vane is also consid-
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9. Dezvoltarea inhibitorilor enzimei de conversie a an-
giotensinei

Chimistul si farmacologul englez John Robert Vane este
considerat descoperitorul inhibitorilor enzimei de conversie a
angiotensinei (IECA), in plus fata de cercetarile efectuate asu-
pra prostaglandinelor. in anii 60-70, cu participarea brazilia-
nului Sergio Ferreira, Vane si colegii sdi au demonstrat pasii
cheie in sinteza angiotensinei si bradikininei, iar in 1982, au
culminat cu lansarea primului IECA - captopril [17].

10. Proiectul genomului uman

Proiectul genomului uman fost un efort international de
cercetare pentru a determina succesiunea genomului uman si
pentru a identifica genele pe care le contine, a fost coordonat
de Institutul National de Sanatate si Departamentul de Energie
al SUA si finalizat in 2003. Proiectul genomului uman a permis
cercetatorilor sa Inteleaga functiile genelor si proteinelor cu un
impact major in domeniile medicinei si biotehnologiei [18].

Contributii autohtone

Realizarile savantilor autohtoni din RM in domeniul cardi-
ologiei, inregistrate atat in sfera disciplinelor fundamentale,
cat si a celor clinice, au oferit posibilitatea de a face fata tutu-
ror provocarilor mileniului.

Academicianul Nicolae Anestiadi, personalitate stiintifica
si medicala remarcabild, a determinat recunoasterea si impu-
nerea necesitatii organizarii sectiei de chirurgie cardiovascu-
lara in RM, in 1964. Pe 20 noiembrie 1961, (doar peste 7 ani
dupa prima operatie cu circulatie extracorporeald, realizata in
SUA), profesorul Nicolae Anestiadi, a efectuat, cu succes pri-
ma comisurotomie mitrald. Prin cercetarile sale stiintifice in
domeniul patologiei cardiace, academicianul Vasile Anestiadi
a dezvoltat teoria aterosclerozei incipiente, introducand noti-
uni fundamentale in geneza acestui fenomen [19].

Cercetarile ghidate de catre academicianul Mihail Popovici
si colaboratorii Institutului de Cardiologie: profesorii Valeriu
Revenco, Aurel Grossu, Eleonora Vataman, nu puteau sa oco-
leasca problemele deosebite ale cardiologiei si a medicinei in
general - dislipidemiile, hipertensiunea arteriala, aritmiile si
insuficienta cardiaca [20].

Realizarea Proiectelor ce tin de domeniul medicinei pre-
ventive: Lapusna, sub auspiciile Programului CINDI (2000) in
Institutul de Cardiologie, STEPS (2013) in Centrul National de
Sanatate Publica al Ministerului Sanatatii, cu sprijinul tehnic
al Organizatiei Mondiale a Sanatatii si financiar al Uniunii Eu-
ropene in cadrul proiectului ,Asistentd tehnicd in cadrul supor-
tului bugetar pentru sectorul sdndtdtii”, au constituit puncte
de pornire pentru RM de a initia activitati de supraveghere si
control a bolilor cronice netransmisibile de prevalenta majora
[21].

Evaluarea diferitelor tehnici de revascularizare chirurgica-
13 in BAC, profilaxia si tratamentul insuficientei cardiace acute
in operatiile pe cord deschis, problemele actuale de tratament
chirurgical al complicatiilor mecanice dupa infarct miocar-
dic, problemele protectiei fiziologice a miocardului in timpul
circulatiei etracorporeale sunt proiecte stiintifice de valoare
consacrate problemelor actuale in cardiochirurgie, indeplinite
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ered one of the discoverer of angiotensin converting enzyme
inhibitors (ACEI). During the 1960s and 1970s, and with the
participation of Brazilian Sergio Ferreira, Vane and his col-
leagues demonstrated key steps in the synthesis of angiotensin
and bradykinin, which, in 1982, culminated in the launching of
the first ACEI, captopril [17].

10. Human Genome Project

Was an international research effort to determine the se-
quence of the human genome and identify the genes that it
contains. The Project was coordinated by the National Insti-
tutes of Health and the US Department of Energy. The work of
the Human Genome Project was completed in 2003 and has
allowed researchers to begin to understand the functions of
genes and proteins, this knowledge will have a major impact
in the fields of medicine and biotechnology [18].

Indigenous contributions

The achievements of local scientists from the Republic of
Moldova (RM) in the field of cardiology, registered in both the
fundamental and clinical disciplines, offered the opportunity
to face all the challenges of the millennium.

Academician Nicolae Anestiadi, a remarkable scientific and
medical personality, determined the recognition and imposi-
tion of the need to organize the cardiovascular surgery de-
partment in the RM in 1964. On November 20, 1961 (just over
7 years after the first extracorporeal operation in the USA)
successfully the first mitral commissurotomy. Through his sci-
entific research in the field of cardiac pathology, academician
Vasile Anestiadi developed the theory of incipient atheroscle-
rosis, introducing fundamental notions in the genesis of this
phenomenon [19].

Research led by academician M. Popovici and collabora-
tors of the Institute of Cardiology: professors Valeriu Revenco,
Aurel Grossu, Eleonora Vataman, could not avoid the special
problems of cardiology - dyslipidemia, hypertension, arrhyth-
mias and heart failure. Another project of caliber guided with
scrupulousness and deep commitment by academician Mihail
Popovici focused on an alert problem in interventional cardi-
ology from the beginning of the third millennium - the mecha-
nisms of occurrence and predictors of intra-stent restenosis
[20].

Realization of Projects related to the field of preventive
medicine: Lapusna, under the auspices of the CINDI Program
(2000) in the Institute of Cardiology, STEPS (2013) in the Na-
tional Center for Public Health of the Ministry of Health with
the technical support of the World Health Organization and
the European Union within the project “Technical assistance
within the budget support for the health sector”, were a starting
points for RM to initiate activities of surveillance and control of
chronic non-communicable diseases of major prevalence [21].

Evaluation of various surgical revascularization tech-
niques in ischemic heart disease, prophylaxis and treatment
of acute heart failure in open heart surgery; current problems
of surgical treatment of mechanical complications after myo-
cardial infarction, the problems of the physiological protection
of the myocardium during the extracorporeal circulation are
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de Centrul de Chirurgie a Inimii (2003), condus de directorul
Anatol Ciubotaru, cu colaboratorii Gheorghe Manolache, Aure-
liu Batrinac, Vitalie Moscalu, Oleg Repin. Realizarile stiintifice
obtinute de Centrul de Chirurgie a Inimii sunt apreciate ca pio-
nerat stiintific in domeniul ingineriei tisulare pe plan mondial
[22].

Pe parcursul anilor in Laboratorul stiintific Genetica (fon-
dat in anul 1998) al USMF ,,Nicolae Testemitanu’, condus de
profesorul Valeriu Istrati, in prezent de profesorul Gh. Curo-
cichin s-au efectuat cercetari axate pe stabilirea markerilor
molecular-genetici in prevenirea patologiilor cardio-vascu-
lare, intruchipate in proiectele: studii de asociere la popula-
tia tinerilor din RM, identificarea locilor genetice asociate cu
obezitatea, nivelul de colesterol, modificari metabolice legate
de diabetul de tip 2, precum si factori de risc cardiovasculari.
La aceasta conotatie s-a demonstrat riscul CV genetic 1nalt al
populatiei RM si prezenta locilor noi identificate prin studii de
asociere, ale caror mecanisme functionale raman inca necu-
noscute [23, 24].

in studiul propriu pe un lot de 400 pacientii cu BC repar-
titia predominanta a frecventelor genotipurilor de risc impli-
cate in BC s-a asociat cu concentratii circulante majorate de
inhibitori ai fibrinolizei si contribuie la crearea starilor pro-
trombotice si evenimentelor CV majore recurente la o varsta
de panala 50 de ani [25].

Oportunitati, provocari, perspective

1. Incircarea globali a BCV

in 2016, au murit de BCV 17,9 milioane de oameni, ceea ce
a facut-o, astfel, cauza principala a decesului la nivel global [1].
La nivel global, prevalenta bruta a BCV a fost de 485,6 milioane
de cazuri (95CI: 468,0 - 505,0 milioane) in 2017, o crestere de
28,5% (95CI: 27,7% - 29,4%) fata de 2007. Rata prevalentei in
cazul ajustarii la varsta a fost de 6081.6 (95CI: 5860,8 - 320,8)
1a 100.000, o crestere de 0,2% (95CI: 0,4% - 0,80%) din 2007.
in 2017, 17,8 milioane decese au fost atribuite la BCV la nivel
global, ceea ce a Insemnat o crestere de 21,1% (95CI: 19,7% -
22,6%) din 2007 [26].

Cele mai mari rate de mortalitate atribuite BCV dateaza in
Europa de Est si Asia Centrald. Prevalenta BCV este ridicata
in Statele Unite, Europa Centrald, Africa de Nord si Orientul
Mijlociu. CVD este principala cauza globala de deces si este de
asteptat sa reprezinte >22,2 milioane de decese pana in 2030
[26].

in 2013, *70% din decesele cu BCV au avut loc in tarile cu
venituri mici sau medii. in mai 2012, in cadrul Asambleei Mon-
diale a Sanatatii, ministrii sanatatii au convenit sa adopte un
obiectiv global de reducere a mortalitatii prin boala noncomu-
nicabild prematura (30-70 de ani) cu 25% pana in 2025 [27].

Obiectivele pentru 6 factori de risc (consumul de tutun si
alcool, aportul de sare, obezitate, hipertensiune si glucoza) au
fost convenite pentru a aborda acest obiectiv. S-a proiectat ca,
daca obiectivele sunt indeplinite, decesele premature atribui-
te BCV in 2025 vor fi reduse cu 34%, cu 11,4 milioane si 15,9
milioane de decese amanate sau prevenite la varsta cuprinsa
intre 30 si 69 de ani si respectiv 70 de ani [28].
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valuable scientific projects dedicated to the current problems
in cardiac surgery, fulfilled by the collaborators of the Heart
Surgery Center (2003): director Anatol Ciubotaru, Gheorghe
Manolache, Aureliu Batrinac, Vitalie Moscalu. The scientific
achievements obtained by the Heart Surgery Center are ap-
preciated as a scientific pioneer in the field of tissue engineer-
ing worldwide [22].

Over the years in the Genetics Scientific Laboratory
(founded in 1998) of USMF ,, Nicolae Testemitanu” led by pro-
fessor Valeriu Istrati, currently by professor Gh. Curocichin
research has been conducted focused on establishing molec-
ular-genetic markers in the prevention of cardiovascular dis-
eases, embodied in projects: association studies in the young
population of the RM, identification of genetic sites associated
with obesity, cholesterol levels, metabolic changes related to
type 2 diabetes, as well as cardiovascular risk factors. At this
connotation was demonstrated the high CV genetic risk of the
population of the RM and the presence of new loci identified
by association studies, whose functional mechanisms remain
unknown [23, 24].

In our own study on a group of more than 400 patients
with BC, the predominant frequency distribution of risk geno-
types involved in CAD was associated with increased circula-
ting concentrations of fibrinolysis inhibitors and contributes
to the creation of prothrombotic states and major CV recur-
rent events up to the age of 50 years [25].

Opportunities, challenges, perspectives

1. Global burden of CVD

In 2016, 17.9 million people died of CVD, thus making it
the predominant cause of death globally [1]. Overall, the crude
prevalence of CVD was 485.6 million cases (95CI: 468.0 to
505.0 million) in 2017, an increase of 28.5% (95CI: 27.7% to
29.4%) compared with 2007. However, the age-adjusted prev-
alence rate was 6081.6 (95CI: 5860.8 to 6320.8) per 100 000,
an increase of 0.2% (95CI: 0.4% to 0.80%) from 2007.1In 2017,
~17.8 million deaths were attributed to CVD globally, which
amounted to an increase of 21.1% (95CI: 19.7% to 22.6%)
from 2007 [26].

The highest mortality rates attributable to CVD were in
Eastern Europe and Central Asia. CVD prevalence is high in
the United States, Central Europe, North Africa, and the Middle
East. CVD is the leading global cause of death and is expected
to account for >22.2 million deaths by 2030 [26].

In 2013, *70% of CVD deaths occurred in low- to middle-
income countries. In May 2012, during the World Health As-
sembly, ministers of health agreed to adopt a global target to
reduce premature (30-70 years of age) no communicable dis-
ease mortality by 25% by 2025 [27].

Targets for 6 risk factors (tobacco and alcohol use, salt in-
take, obesity, and raised BP and glucose) were also agreed on
to address this goal. It was projected that if the targets are met,
premature deaths attributable to CVD in 2025 will be reduced
by 34%, with 11.4 million and 15.9 million deaths delayed or
prevented in those 30 to 69 years of age and 270 years of age,
respectively [28].
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Conform datelor din Anuarul statistic al Republicii Moldo-
va, numarul persoanelor cu BCV din 2017 au constituit 680,8,
ceea ce reprezinta o crestere de 4,3% fata de 2015, iar inciden-
ta a crescut cu 12,5%. Numarul persoanelor in varstd de peste
18 ani, recunoscute ca avand un handicap primar, a scazut cu
2,34%, atat in sat, cat si in oras [29].

2. Conceptele noi / revizuite in 2019 in clasificarea BAC

Spectrul prezentarilor clinice al BAC include 2 clastere mari
- sindromul coronarian acut (SCA) si sindromul coronarian
cronic (SCC). Categoriile de pacienti cu IM cu supradenivelare
de segment ST (STEMI), IM fara supradenivelare de segment
ST (NSTEMI) sau angina instabila sunt incluse in mod obisnuit
in conceptul de SCA. Conceptele noi / revizuite in 2019 redefi-
nesc a patra definitie universala a IM, in loc de a treia definitie
universala a IM. Ghidul actual reflecta consideratiile, conform
carora leziunile miocardice detectate de biomarkerii anormali
in setarea ischemiei miocardice acute ar trebui sa fie eticheta-
te ca IM. Principiul a fost perfectionat in continuare de citre
grupul global de experti in IM, rezultand consensul definitiei
universale a infarctului miocardic aparut in 2007, care intro-
duce un nou sistem de clasificare a IM cu 5 subcategorii [30].

Daca ischemia miocardica este prezenta clinic sau identi-
ficata prin modificari ale ECG insotite de injurie miocardica,
manifestatd prin cresterea si / sau scaderea valorilor cTn,
atunci diagnosticul de IM este adecvat. Pacientii cu suspiciune
de SCA, la care se exclude diagnosticul de IM, cu biomarkeri
cardiaci 1n limite normale (LS a percentilei 99), pot prezenta
angina instabild sau un diagnostic alternativ. Pentru imple-
mentarea cat mai precoce a strategiilor de tratament, cum
este terapia de reperfuzie, este o practica uzuala stabilirea di-
agnosticului de IM la pacientii care prezinta disconfort toracic
sau alte simptome ischemice, care dezvolta supradenivelare
de segment ST in douad derivatii concordante sau un bloc de
ramura nou, cu tipar ischemic de repolarizare ca un STEMI. Pe
langa aceste categorii, IM poate fi clasificat in mai multe subti-
puri in functie de modificarile fiziopatologice, prezentarea cli-
nica si diferentele de prognostic si strategiile terapeutice care
pot fi aplicate [30].

3. Conceptele noi / revizuite in 2019 se concentreazd pe
SCC in loc de BAC stabila

BAC este un proces dinamic de acumulare a placii ate-
rosclerotice si modificari functionale ale circulatiei coronarie-
ne, care pot fi modificate prin stilul de viata, terapiile farmaco-
logice si revascularizare, care duc la stabilizarea sau regresia
bolii. Probabilitatea pre- test a BAC pe baza varstei, sexului si
naturii simptomelor au suferit revizii majore, care au inclus
»Probabilitatea clinicd a BAC” care utilizeaza diferiti factori de
risc ai BAC ca modificatori ai probabilitatii inainte de testare
[31].

Evaluarea diagnostica ulterioara a pacientilor cu BAC ob-
structiva este critica pentru a identifica pacientii si a selecta
leziunile specifice care ar putea beneficia de revascularizare
miocardicd, in plus fata de terapia medicald optima. Imagis-
tica de stres non-invaziva (Rezonanta magnetica cardiaca,
ecocardiografia de stres, scintigrafia miocardica de perfuzie,
tomografia cu emisie de pozitroni CT: SPECT sau PET) poate fi
considerata pentru evaluarea ischemiei miocardice si a viabi-
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According to the data from the Statistical Yearbook of the
Republic of Moldova Diseases of the circulatory system in
2017 listed 680.8 which is an increase of 4.3% compared to
2015, and the incidence increased by 12.5%. The number of
people aged 18 and over, recognized as having a primary dis-
ability, decreased by 2.34%, both in the village and in the city
[29].

2. New/revised concepts in 2019 in the CAD classifica-
tion

The spectrum of clinical presentations of CAD includes 2
large clusters - acute coronary syndrome (ACS) and chronic
coronary syndrome (CCS). The categories of patients with
STEMI, NSTEM], or unstable angina are customarily included
in the concept of ACS. The current Fourth Universal Definition
of Myocardial Infarction Consensus Document reflects con-
siderations that myocardial injury detected by abnormal bio-
markers in the setting of acute myocardial ischemia should be
labeled as MI. The principle was further refined by the Global
MI Task Force, leading to the Universal Definition of Myocar-
dial Infarction Consensus Document in 2007, introducing a
novel MI classification system with five subcategories [30].

If myocardial ischaemia is present clinically or detected
by ECG changes together with myocardial injury, manifested
by a rising and/or falling pattern of cTn values, a diagnosis of
acute MI is appropriate. Patients with suspected acute coro-
nary syndrome (ACS) that are ruled out for MI with normal
cardiac biomarker values (<99th percentile URL) may have
CCS or an alternative diagnosis. For the sake of immediate
treatment strategies such as reperfusion therapy, it is usual
practice to designate MI in patients with chest discomfort or
other ischaemic symptoms, who develop new ST-segment el-
evations in two contiguous leads or new bundle branch blocks
with ischaemic repolarization patterns as an ST-elevation MI
(STEMI). In contrast, patients without ST-segment elevation
at presentation are usually designated non-ST-elevation MI
(NSTEMI). In addition to these categories, MI may be classi-
fied into various types based on pathological, clinical, and
prognostic differences, along with different treatment strate-
gies [30].

3. New/revised concepts in 2019 focus on CCS instead of
stable CAD

CAD is a dynamic process of atherosclerotic plaque accu-
mulation and functional alterations of coronary circulation
that can be modified by lifestyle, pharmacological therapies,
and revascularization, which result in disease stabilization
or regression. The pre-test probability of CAD based on age,
gender and nature of symptoms have undergone major revi-
sions, that in addition, included Clinical likelihood of CAD that
utilizes also various risk factors of CAD as pre-test probability
modifiers [31].

The diagnostic assessment of patients with obstructive
CAD is critical in order to identify patients and select specific
lesions that are likely to benefit from myocardial revasculari-
zation, in addition to optimal medical therapy. Non-invasive
stress imaging (CMR, stress echocardiography, single-photon
emission CT: SPECT or PET) may be considered for the assess-
ment of myocardial ischaemia and viability in patients with
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litatii la pacientii cu BAC si insuficienta cardiaca (considerate
adecvate pentru revascularizarea coronariand) inainte de de-
cizia privind revascularizarea [31, 32].

Evaluarea diagnostica non-invaziva a pacientilor cu BAC
care sunt luati in considerare pentru revascularizarea miocar-
dica cuprinde evaluarea ischemiei si a viabilitatii la pacientii
cu tulburari de cinetica regionala sau fractie de ejectie (FE)
redusa [31, 32].

La pacientii cu tulburare regionala de cinetica parietala
sau disfunctie ventriculara, insuficienta cardiaca (IC) poate fi
cauzata de miocardul siderat sau hibernant, care poate fi recu-
perat prin revascularizare. Evaluarea viabilitatii miocardice se
poate face pentru a selecta pacientii ce sunt mai susceptibili
de a beneficia de revascularizarea miocardica si poate fi reali-
zata cu mai multe metode imagistice: ecocardiografia miocar-
dica cu contrast, CT cu emisie de un singur foton (SPECT) si
rezonanta magnetica cu gadolinium (LGE-CMR) toate acestea,
evaluand integritatea celulard; tomografia cu emisie de pozi-
troni (PET) evalueaza metabolismul celular; si tehnicile cu do-
butamina evalueaza rezerva contractila [32, 33].

Utilizarea rezervei fractionale de flux (FFR) la pacienti cu
stenoza coronariana de grad intermediar inclusiv stenoza de
trunchi comun stang derivat din presiunea coronariana este
standardul actual de Ingrijire pentru evaluarea functionald a
severitatii leziunii [33].

Ecografia intravasculara (IVUS) este o metoda imagistica
de ecografie intravasculara cu o rezolutie axialda de 150 pm.
IVUS permite evaluare tomografica in timp real a dimensiunii
vasului, aria lumenului, compozitia placii si volumul [33].

Revascularizarea miocardica este cea mai buna strategie
de management pentru un pacient individual coronarian. Atat
PCI, cat si CABG sunt optiuni in egala masura fezabile si echi-
pa cardiaca va elabora concepte de tratament individualizate,
respectandu-se preferintele pacientului, care a fost informat
despre rezultatele pe termen scurt si lung. Revascularizarea
prompta prin PCI a leziunii ,culprit” ramane un element de
baza in tratamentul SCA. CABG pe cord batand si tehnici fara
manipularea aortei sunt recomandate la pacientii cu risc inalt
atunci cand exista expertiza. Desi, se recomanda, in general 6
luni de DAPT dupa PCI, in boala coronariana aterosclerotica
stabila si 12 luni de DAPT dupa sindrom coronarian acut, ti-
pul si durata DAPT trebuie individualizate in functie de riscul
ischemic si riscul de sangerare, si adaptate corespunzator in
timpul urmaririi [33].

Pandemia generata de virusul SARS-COV-2 si maladia
COVID-19

Pandemia COVID-19 reprezinta probabil cea mai mare
amenintare cu care se confruntd societatile in secolul XXI si are
multiple consecinte medicale, psihologice si socio-economice.
Sistemul cardiovascular pare sa aibd interactiuni complexe cu
COVID-19. Rapoarte publicate, medRxiv, bioRxiv, comunicarile
personale si experienta coautorilor detaliaza dovezi ale pre-
zentei comorbiditatilor, cele mai frecvente - hipertensiunea
(57%), obezitatea (42%) diabetul (34%) si leziunii miocar-
dice in 20-40% din cazurile spitalizate, care se manifesta ca
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HF and CAD (considered suitable for coronary revasculariza-
tion) before the decision on revascularization [31, 32].

Non-invasive diagnostic assessment of patients with CAD
being considered for myocardial revascularization comprises
the assessment of ischaemia and the evaluation of viability in
patients with regional wall motion abnormalities or reduced
ejection fraction (EF) [31, 32].

In patients undergoing coronary computed tomography
(CT), both CT-derived fractional flow reserve (CT-FFR) and CT
perfusion represent possible approaches to evaluate lesion-
specific ischaemia. In patients with regional wall motion ab-
normalities or ventricular dysfunction, heart failure (HF) can
be caused by stunned or hibernating myocardium and may be
reversed by revascularization. Assessment of myocardial vi-
ability may be done in order to select patients that are more
likely to benefit from myocardial revascularization and can
be achieved with several imaging modalities: myocardial con-
trast echocardiography, single-photon emission CT (SPECT),
and late gadolinium enhancement cardiac magnetic reso-
nance (LGE-CMR) all assess cellular integrity; positron emis-
sion tomography (PET) assesses cellular metabolism; and do-
butamine techniques assess contractile reserve [31, 32].

Use of fractional flow reserve in patients with intermedi-
ate-grade coronary stenosis including left main stenosis Coro-
nary pressure-derived FFR is the current standard of care for
the functional assessment of lesion severity in patients with
intermediate-grade stenosis (typically around 40-90% steno-
sis) without evidence of ischaemia in non-invasive testing, or
in those with multivessel disease [33].

IVUS is an ultrasound-based modality of intravascular im-
aging with an axial resolution of about 150 mm. IVUS imaging
allows real-time tomographic assessment of vessel size, lu-
men area, and plaque composition and volume [33].

Myocardial revascularization is the best management
strategies for an individual patient with a given condition, tak-
ing into account the impact on outcome as well as the risk-
benefit ratio of particular diagnostic or therapeutic means. In
some instances, both PCI and CABG are equally reasonable,
or sometimes even equally problematic, options. This calls
for the Heart Team to be consulted to develop individualized
treatment concepts, with respect for the preferences of the pa-
tient who has been informed about early and late outcomes.
Timely PCI of the culprit lesion remains the mainstay of treat-
ment of ACS. Even though 6 months of DAPT is generally rec-
ommended after PCI in SAD and 12 months of DAPT after ACS,
the type and duration of DAPT should be individualized ac-
cording to the ischaemic and bleeding risks, and appropriately
adapted during followup [33].

Pandemy generated by SARS-COV-2 virus and COV-
ID-19 disease

The pandemic of COVID-19 has multiple medical, psycho-
logical, and socio-economic consequences. COVID-19 repre-
sents probably the greatest threat that societies will face in the
21st century. The cardiovascular system appears to have com-
plex interactions with COVID-19. Published reports, medRxiv,
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durere toracic, insuficienta cardiaca fulminanta, aritmii car-
diace si moarte cardiaca [34].

Patobiologia infectiei cu coronavirus implica legarea SARS-
CoV-2 la enzima 2 de conversie a angiotensinei (ACE2) a re-
ceptorului gazda, pentru a media intrarea in celule. ACE2, care
este exprimat in plamani, inima si vase, este un membru cheie
al sistemului renin angiotensin (RAS), important in fiziopa-
tologia BCV. BCV asociata cu COVID-19, implica o disfunctie
a sistemului RAS/ACE2 din cauza infectiei SARS-CoV-2 si din
cauza comorbiditatilor, cum ar fi hipertensiunea [35].

Leziunile miocardice pot fi un fenomen primar in CO-
VID-19, dar poate fi secundar unei leziuni pulmonare acute,
ceea ce duce la cresterea volumului de munca cardiac, poten-
tial problematic la pacientii cu IC preexistenta. Furtuna de
eliberare a citokinelor, care provine din dezechilibrul activarii
celulelor T cu eliberarea interleukinei (IL) -6, IL-17 si a altor
citokine, poate contribui la BCV in COVID-19. Activarea sis-
temului imunitar impreuna cu modificarile metabolismului
imun pot duce la instabilitatea placii, contribuind la dezvol-
tarea evenimentelor coronariene acute. Expresia genei ACE2
ar putea influenta atat sensibilitatea la infectia cu SARS-CoV-2,
cat si rezultatul bolii COVID-19 [36].

Concluzii

Cresterea sarcinii globale a BAC subliniaza importanta ne-
cesitatii evaludrii si tratamentului multidisciplinar, inclusiv
evaluarea si terapia CV, pentru a reduce morbiditatea si mor-
talitatea prin CV. Explorarea ulterioara a relatiei dintre virus,
functia peptidazei ACE2 si nivelurile de angiotensina II la pa-
cientii infectati cu SARS-CoV-2 ar trebui sa contribuie la o mai
buna intelegere a fiziopatologiei bolii si a insuficientei multi-
organice, observate in cazurile severe de COVID-19.
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