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Ce nu este cunoscut, deocamdata, la subiectul abordat

Noul virus SARS-CoV-2, care provoaca infectia COVID-19,
a atins niveluri de pandemie in luna martie 2020. in absenta
vaccinurilor sau a tratamentului medical curativ, COVID-19
manifestd un impact global fara precedent asupra sanatatii
populatiei, cu o afectare extinsa a multiplor organe si sisteme,
implicarea sistemului cardiovascular fiind indiscutabild, insa
incomplet elucidata si necesitand o studiere minutioasa.

Ipoteza de cercetare

Elucidarea impactului infectiei cu noul virus SARS-CoV-2
asupra sistemului cardiovascular.

Noutatea adusa literaturii stiintifice din domeniu

Identificarea implicdrii diferitor compartimente ale sis-
temului cardiovascular in cadrul COVID-19, aprecierea con-
exiunilor fiziopatologice si hemodinamice ale infectiei virale
cu factorii de risc cardiovascular, ar sugera corelatia stransa
intre viremie si modificarile morfologice si hemodinamice la
nivelul sistemului cardiovascular

Rezumat

Introducere. COVID-19 este cauzat de un nou betacoro-
navirus numit oficial de OMS drept SARS-CoV-2. Coronaviru-
surile sunt virusuri cu acid ribonucleic cu o singura catena
(ARN), cu proiectii de suprafatd, care corespund proteinelor
spike de suprafatd. Virusul SARS-CoV-2, care provoaca infec-
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What is not known yet, about the topic

The new SARS-CoV-2 virus, that causes COVID-19 infec-
tion, reached pandemic levels in March 2020. In the absence
of vaccines or curative medical treatment, COVID-19 has an
unprecedented global impact on the health of the population,
with extensive damage of multiple organs and systems, the
involvement of the cardiovascular system being undoubted,
but incompletely elucidated and requiring a thorough study.

Research hypothesis

Elucidating the impact of infection with the new SARS-
CoV-2 virus on the cardiovascular system.

Article's added novelty on this scientific topic

Identifying the implications of different compartments of
the cardiovascular system in COVID-19, assessing the patho-
physiological and hemodynamic connections of the viral
infection with cardiovascular risk factors would suggest a
strong correlation between viremia and morphological and
hemodynamic changes in the cardiovascular system.

Abstract

Introduction. COVID-19 is caused by a new beta-corona-
virus, officially named by the WHO as SARS-CoV-2. Corona-
viruses are single-stranded ribonucleic acid (RNA) viruses
with surface projections that correspond to surface spike
proteins. The SARS-CoV-2 virus that causes COVID-19 infec-



tia COVID-19, a atins niveluri de pandemie in luna martie
2020. In absenta vaccinurilor sau a tratamentului medical
curativ, COVID-19 manifestd un impact global fara prece-
dent asupra sanatatii publice si a serviciilor medicale. SARS-
CoV-2 nu provoaca doar pneumonie virald, dar are implicatii
majore asupra sistemului cardiovascular.

Material si metode. A fost studiata literatura stiintifica
referitoare la infectia cu noul virus SARS-CoV-2, care pro-
voaca infectia COVID-19, si implicatiile cardiovasculare ale
acestuia. Materialul a fost sintetizat in baza articolelor in-
ternationale, in limba engleza - studii randomizate, de co-
hortd, cazuri clinice, publicate pe parcursul ultimului an si
cateva articole mai vechi publicate in ultimii 3 ani. Articolele
au fost selectate din bazele de date PubMed si Springer Link
dupa cuvintele cheie: ,SARS-CoV-2", ,COVID-19", ,cardiovas-
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cular system”, ,cardiac disease”, ,myocarditits”, ,arrhythmia”,
Jhypertension”, ,acute coronary syndrome”, ,chronic cardiac
damage”. Informatia este prezentatd sub forma de sinteza
narativa.

Rezultate. Pacientii cu factori de risc cardiovasculari,
precum si pacientii cu boli cardiovasculare stabilite si boli ce-
rebrovasculare au fost identificati ca fiind populatii deosebit
de vulnerabile, cu morbiditate si mortalitate crescuta atunci
cand sufera de COVID-19. O proportie considerabila a paci-
entilor pot dezvolta leziuni cardiace in contextul COVID-19,
care ofera un risc crescut de mortalitate intraspitaliceasca.
Pe langa complicatiile trombotice arteriale si venoase, ce se
prezinta ca sindroame coronariene acute (SCA) si trombo-
embolisme venoase (TEV), miocardita joacd un rol important
in dezvoltarea insuficientei cardiace (IC) acute. De asemenea,
a fost raportata o gama larga de aritmii care complica evolu-
tia COVID-19, incluzand potentialele efecte pro-aritmice ale
tratamentului COVID-19 si patologiile asociate.

Concluzii. Sindromul respirator acut sever coronavirus
2 (SARS-CoV-2), care provoaca boala coronavirus 2019 (CO-
VID-19), a atins niveluri de pandemie. Pacientii cu factori de
risc cardiovasculari si boli cardiovasculare stabilite, reprezin-
ta o populatie vulnerabila atunci cand sufera de COVID-19,
prezentand un risc crescut de morbiditate si mortalitate.

Cuvinte cheie: infectia COVID-19, mecanisme patofizi-
ologice, leziune cardiacd acutd, patologie cardiovasculara
cronica.

Introducere

Virusul SARS-CoV-2, care provoaca infectia COVID-19, a
atins niveluri de pandemie in luna martie 2020. in absenta
vaccinurilor sau a tratamentului medical curativ, COVID-19
manifesta un impact global fara precedent asupra sanatatii
publice si a serviciilor medicale. Datorita cresterii neastepta-
te a necesitatii unei capacitati mai mari de unitati de terapie
intensiva (UTI), cu posibilitatea de a oferi suport respirator si
ventilatie mecanic3, redistribuirea temporara si reorganiza-
rea resurselor din spitale, au devenit necesare cu consecin-
te semnificative pentru toate specialititile medicale. in plus,
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tion reached pandemic levels in March 2020. In the absence
of vaccines or curative medical treatment, COVID-19 has an
unprecedented global impact on public health and health
services. SARS-CoV-2 not only causes viral pneumonia, but
also has major implications for the cardiovascular system.
Material and methods. The scientific publications con-
cerning the new SARS-CoV-2 virus, that causes the COVID-19
infection and its cardiovascular implications, has been stud-
ied. The material was synthesized based on international ar-
ticles, in English - implying randomized trials, cohort stud-
ies, clinical cases, published during the last year and some
older articles published in the last 3 years. The articles were
selected from the PubMed and Springer Link databases by
keywords: “SARS-CoV-2",“COVID-19", “cardiovascular system”,
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“cardiac disease”, “myocarditis”, “arrhythmia”, “hypertension”,
“acute coronary syndrome”, “chronic cardiac injury”. The in-
formation is presented in the form of a narrative review.

Results. Patients with cardiovascular risk factors, as well
as the patients with established cardiovascular disease and
cerebrovascular disease, have been identified as particularly
vulnerable populations, with increased morbidity and mor-
tality when suffering from COVID-19. A considerable pro-
portion of patients may develop heart damage in the context
of COVID-19, which provides an increased risk of in-hospital
mortality. In addition to arterial and venous thrombotic
complications, which present as acute coronary syndromes
(ACS) and venous thromboembolisms (VTE), myocarditis
plays an important role in the development of acute heart
failure (HF). A wide range of arrhythmias, which complicates
the evolution of COVID-19, has also been reported, including
the potential pro-arrhythmic effects of COVID-19 treatment
and associated pathologies.

Conclusions. Severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) causing coronavirus disease 2019
(COVID-19), has reached pandemic levels. Patients with
established cardiovascular risk factors and cardiovascular
disease are a vulnerable population when suffering from
COVID-19, with an increased risk of morbidity and mortality.

Key words: COVID-19 infection, pathophysiological
mechanisms, acute heart injury, chronic cardiovascular pa-
thology.

Introduction

The SARS-CoV-2 virus, that causes COVID-19 infection,
reached pandemic levels in March 2020. In the absence
of vaccines or curative medical treatment, COVID-19 has
an unpreceded global impact on public health and health
services. Due to the unexpected increase in the need for a
larger capacity of intensive care units (ICUs) with the pos-
sibility of providing respiratory support and mechanical
ventilation, it had become imperative the temporary re-
distribution and reorganization of hospital resources with
significant consequences for all medical specialties. Thus,
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masurile de protectie impotriva SARS-CoV-2 au o importanta
deosebita pentru personalul din domeniul ocrotirii sanatatii
in contact direct cu pacientii care sufera de COVID-19, pre-
cum si pentru pacientii consultati in conditii de ambulator
si cei spitalizati fara infectie. Avand in vedere resursele limi-
tate de asistenta medicald, furnizorii de servicii medicale se
confrunta cu considerente etice cu privire la modul in care
se acorda prioritate accesului la Ingrijiri pentru pacientii in-
dividuali, precum si acordarea de ingrijiri pentru COVID-19,
fara a neglija alte situatii de urgenta cu risc vital. De remarcat
faptul, ca testele de detectare a virusului la pacientii asimp-
tomatici si simptomatici au limitari importante in ceea ce
priveste sensibilitatea si specificitatea si vor fi completate de
teste pentru anticorpi, pentru identificarea celor deja infec-
tati. SARS-CoV-2 nu provoaca numai pneumonie virala, dar
are implicatii majore asupra sistemului cardiovascular (CV).
Pacientii cu factori de risc CV, inclusiv sexul masculin, varsta
fnaintatd, diabetul, hipertensiunea arteriala si obezitatea,
precum si pacientii cu boli cardiovasculare (BCV) stabilite si
boli cerebrovasculare au fost identificati, ca fiind populatii de-
osebit de vulnerabile, cu morbiditate si mortalitate crescuta
atunci cand sufera de COVID-19 [1]. O proportie considera-
bila a pacientilor pot dezvolta leziuni cardiace in contextul
COVID-19, care ofera un risc crescut de mortalitate intraspi-
taliceasca. Pe 1anga complicatiile trombotice arteriale si ve-
noase, ce se prezinta ca sindroame coronariene acute (SCA)
si tromboembolisme venoase (TEV), miocardita joaca un rol
important in dezvoltarea insuficientei cardiace (IC) acute.
De asemenea, a fost raportatd o gama largad de aritmii care
complicd evolutia COVID-19, incluzand potentialele efecte
pro-aritmice ale tratamentului COVID-19 si patologiile aso-
ciate. Datoritad redistribuirii resurselor de asistentda medi-
cald, accesul la tratamentul de urgentd, inclusiv terapia de
reperfuzie, poate fi afectat intr-o oarecare masura, in functie
de gravitatea epidemiei la nivel local. Acest lucru este agra-
vat si de ingrijorarea crescanda cu privire la prezentarea in-
tarziatd a urgentelor CV, deoarece pacientii sunt mai rezer-
vati in solicitarea asistentei medicale n timpul pandemiei.

Material si metode

A fost studiata literatura stiintifica referitoare la infectia
cu noul virus SARS-CoV-2, care provoaca infectia COVID-19
si implicatiile cardiovasculare ale acestuia. Materialul a fost
sintetizat in baza articolelor internationale, in limba engleza
- studii randomizate, de cohorta, cazuri clinice, publicate pe
parcursul ultimului an si cateva articole mai vechi publicate
in ultimii 3 ani. Articolele au fost selectate din bazele de date
PubMed si Springer Link dupa cuvintele cheie: ,SARS-CoV-2’,

”

,COVID-19’; ,cardiovascular system’, ,cardiac disease’; ,myo-
carditits’, ,arrhythmia’, ,hypertension’, ,acute coronary syn-
drome’; ,chronic cardiac damage”. Informatia este prezentata
sub forma de sinteza narativa.

Dupa examinarea titlurilor articolelor obtinute, au fost
selectate doar lucrarile ce contineau informatii relevante de

infectia COVID-19 si interconexiunea acesteia cu patologiile
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protection measures against SARS-CoV-2 are of particular
importance for healthcare professionals in direct contact
with patients with COVID-19, as well as for outpatients and
those hospitalized without infection. Given the limited re-
sources of healthcare system, health care providers face
ethical considerations about how to prioritize access to
care for individual patients, as well as the provision of care
for COVID-19, without neglecting other situations of care or
life-threatening emergency. It should be noted that testing
methods in asymptomatic and symptomatic patients have
important limitations in terms of sensitivity and specificity
and should be complemented by antibody tests to identify
the infected subjects.

SARS-CoV-2 not only causes viral pneumonia, but has
major implications for the cardiovascular system (CV). Pa-
tients with CV risk factors, including male gender, old age,
diabetes, hypertension and obesity, as well as patients with
established cardiovascular disease (CVD) and cerebrovascu-
lar disease were identified as particularly vulnerable popu-
lations, with increased morbidity and mortality then when
suffering from COVID-19 [1]. A considerable proportion of
patients may develop heart damage in the context of COV-
ID-19, which provides an increased risk of in-hospital mor-
tality. In addition to arterial and venous thrombotic compli-
cations, which present as acute coronary syndromes (ACS)
and venous thromboembolisms (VTE), myocarditis plays
an important role in the development of acute heart failure
(HF). A wide range of arrhythmias complicating the evolu-
tion of COVID-19 has also been reported, including potential
pro-arrhythmic effects of COVID-19 treatment and associ-
ated pathologies. Due to the redistribution of healthcare re-
sources, access to emergency treatment, including reperfu-
sion therapy, may be affected to some extent, depending on
the severity of the epidemy at the local level. This is exacer-
bated by growing concern about the delayed presentation
of CV emergencies, as patients are more reluctant to seek
medical care during the pandemic period.

Material and methods

The scientific publications dedicated to the new SARS-
CoV-2 virus, that causes COVID-19 infection and its car-
diovascular implications, has been studied. The material
was synthesized based on international articles, in English
- randomized clinical trials, cohort studies, clinical cases,
published during the last year and some older articles pub-
lished in the last 3 years. The articles were selected from the
PubMed and Springer Link databases by keywords: “SARS-
CoV-2",“COVID-19", “cardiovascular system”, “cardiac disease”,
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“myocarditis”, “arrhythmia”, “hypertension”, “acute coronary
syndrome”, “chronic cardiac injury”. The information is pre-
sented in the form of a narrative review.

After analysing the titles of the obtained articles, only
the works containing relevant information about COVID-19
infection and its interconnections with cardiovascular pa-

thologies, were selected. Duplicate publications, those that



cardiovasculare. Publicatiile duplicate, cele care nu au cores-
puns scopului lucrarii si nu au prezentat date sau surse de
date credibile, au fost excluse din lista publicatiilor generate
de motorul de cautare.

Rezultate

Noul focar de coronavirus COVID-19, raportat pentru pri-
ma data la 8 Decembrie 2019, in provincia Hubei din China,
a fost desemnat pandemic de Organizatia Mondialad a Sanata-
tii (OMS) la 11 martie 2020. Aceasta boald, recunoscutd ca o
infectie cu un nou betacoronavirus de Dr. Zhang Jixian de la
Spitalul Provincial Hubei de medicina occidentala Chineza si
Vestica Integratd, s-a raspandit exponential In aproape toate
tarile din Intreaga lume. Epicentrul s-a mutat din China in Eu-
ropa In lunile februarie / martie 2020 si apoi in SUA in martie
/ aprilie 2020. Pandemia de COVID-19 are multiple consecin-
te medicale, psihologice si socio-economice. COVID-19 repre-
zintd, probabil, cea mai mare amenintare cu care se confrunta
societdtile In secolul XXI. Prin urmare, intelegerea fiziopatolo-
giei, implicatiilor sale clinice si dezvoltarea de noi strategii de
preventie si tactici terapeutice, au o importanta primara. Pe
baza examinarii datelor disponibile in bazele de date publice,
riscul de infectie si mortalitate creste odata cu Tnaintarea var-
stei si prezinta dimorfism sexual. Persoanele in varsta, de sex
masculine, reprezintd cel mai mare risc de infectie, precum
si de deces. In ciuda tropismului pentru plimani a virusului,
unde provoacd pneumonitd interstitial3, in cele mai grave ca-
zuri se dezvolta insuficienta poliorganica majora.

Sistemul cardiovascular pare sd aiba interactiuni comple-
xe cu COVID-19. Multiple rapoarte publicate, evidentiaza va-
tdmarea miocardului in 20-40% din cazurile spitalizate care
se manifesta ca dureri toracice cardiace, uneori fulminante,
insuficienta cardiaca, aritmii cardiace si moarte cardiaca. Cu
adevarat, simptomele de dureri toracice cardiace si palpita-
tii fiind principalele acuze la prezentare la unele categorii de
pacienti [1-4].

In timp ce COVID-19 este nediscriminatoriu, implicand
atat persoane sanatoase, cat si pe cele cu comorbiditati,
aproximativ jumatate din cei internati in spitale din pro-
vincia Hubei cu COVID-19 au avut comorbiditati cunoscu-
te. Numarul de pacienti cu afectiuni comorbide a constituit
aproximativ doua treimi dintre cei care au necesitat terapie
intensiva sau care nu au supravietuit. Pacientii cu afectiuni
CV preexistente (hipertensiune arteriald in special) au avut
cea mai mare morbiditate (10,5%) in urma infectiei [5, 6].
Comorbiditatile non-CV, inclusiv diabetul zaharat, patolo-
giile pulmonare si obezitatea sunt, de asemenea, predictori
majori ai prognosticului nefavorabil. In mod similar, in anali-
zarecentd a 5700 de pacienti spitalizati cu COVID-19 in zona
New York City, comorbiditati comune au fost hipertensiunea
arteriala (57%), obezitatea (42%) si diabetul (34%) [7].
Aceste aspecte subliniaza importanta si necesitatea evalua-
rii si tratamentului multidisciplinar, inclusiv CV in evaluare
si terapie, pentru a reduce mortalitatea pe parcursul pande-
miei COVID-19 [8].

Unstudiu chinez aanalizat 72.314 fise ale pacientilor care,
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did not correspond to the purpose of the paper and did not
present credible data or data sources, were excluded from
the list of publications generated by the search engine.

Results

The new outbreak of coronavirus COVID-19, first reported
on December 8, 2019, in China’s Hubei Province, was desig-
nated pandemic by the World Health Organization (WHO)
on March 11, 2020. This disease, recognized as an infection
with a new betacoronavirus by Dr. Zhang Jixian in Hubei Pro-
vincial Hospital of Chinese and Western Integrated Medicine,
has spread exponentially in almost all countries around the
world. The epicenter moved from China to Europe in Febru-
ary / March 2020 and then to the USA in March / April 2020.
The COVID-19 pandemic has multiple medical, psychological
and socio-economic consequences. COVID-19 is probably the
biggest threat facing societies in the 21st century. Therefore,
understanding the pathophysiology, clinical implications and
developing new prevention strategies and therapeutic tactics
are of primary importance. Based on the examination of data
available in public databases, the risk of infection and mortal-
ity increases with age and shows sexual dimorphism. Elderly
men are at the highest risk of infection as well as of death. De-
spite the lung tropism of the virus, where it causes interstitial
pneumonitis, in the most severe cases multiple organ failure
develops.

The cardiovascular system appears to have complex in-
teractions with COVID-19. Multiple published reports high-
light myocardial injury in 20-40% of hospitalized cases that
manifest as chest pain, sometimes fulminant, heart failure,
heart arrhythmias and cardiac death. Indeed, the symptoms
of chest tightness and palpitations being the main complains
at presentation in some categories of patients [1-4].

While COVID-19 is non-discriminatory, involving both
healthy people and those with comorbidities, about half of
those hospitalized in Hubei Province with COVID-19 had
known comorbidities. The number of patients with comor-
bid conditions accounted for about two-thirds of those who
required intensive care or did not survive. Patients with
pre-existing CV conditions (especially hypertension) had
the highest morbidity (10.5%) following the infection [5, 6].
Non-CV comorbidities, including diabetes, lung disease and
obesity are also major predictors of the unfavorable progno-
sis. Similarly, in the recent analysis of 5700 patients hospital-
ized with COVID-19 in the New York City area, the common
comorbidities were hypertension (57%), obesity (42%) and
diabetes (34%) [7]. These issues underline the importance
and need for multidisciplinary assessment and treatment,
including CV approach in assessment and therapy, to reduce
mortality during the COVID-19 pandemic [8].

A Chinese study analysed 72.314 patient records, repre-
senting 44.672 (61.8%) confirmed cases, 16.186 (22.4%)
suspected cases and 889 (1.2%) asymptomatic cases [5]. Of
the cases confirmed in this study, 12.8% had hypertension,
5.3% diabetes and 4.2% CVD [5]. Strikingly, these numbers
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au reprezentat 44.672 (61,8%) cazuri confirmate, 16.186
(22,4%) cazuri suspecte si 889 (1,2%) cazuri asimptomatice
[5]. Dintre cazurile confirmate in acest studiu, 12,8% au avut
hipertensiune arteriald, 5,3% diabet si 4,2% BCV [5]. in mod
izbitor, aceste cifre sunt mai mici decat prevalenta factorilor
de risc CV la populatia tipica din China, dar este important
de mentionat, ca acestea nu sunt ajustate pentru varsta si in
53% din cazuri au lipsit datele despre comorbidititi [9]. In
analiza retrospectiva timpurie, bazata pe date de la 138 de
pacienti din Wuhan, China, aproximativ 50% dintre pacientii
cu infectie cu COVID-19 au avut una sau mai multe comorbi-
ditati [10]. La pacientii internati cu infectii severe COVID-19,
proportia comorbiditatilor a fost de pana la 72% [10]. Ra-
mane vag daca diabetul, hipertensiunea arteriala si BCV sunt
legate cauzal sau asociate varstei [11]. Cu toate acestea, un
mesaj important este faptul cd pacientii care dezvolta boala
severd sunt mai vulnerabili din cauza comorbiditatilor, in-
clusiv BCV.

Verity et al. [11] au estimat ca raportul de fatalitate a
cazurilor din China (ajustat pentru demografie) a fost de
1,38%, dar estimarea cazului de fatalitate depinde foarte
mult de strategia de testare a cazurilor care nu sunt grave,
deoarece multe cazuri raman neverificate. Cazul-fatalitate
este cel mai mare la grupele de varsta mai mare: raportul de
fatalitate a cazurilor a fost de 0,32 la pacientii cu varsta <60
ani, comparativ cu 6,4% la pacientii cu varsta peste >60 de
ani [11]. In Italia, fatalitatea a variat de la 0% sub varsta de
30 de ani la 3,5% pentru varsta 60-69 ani si 20% peste 80
de ani [12]. Acest lucru subliniaza faptul ca cresterea varstei
este un factor important de risc pentru cursul sever al infec-
tiilor cu COVID-19. BCV subiacenta este, de asemenea, asoci-
atd cu un risc mai mare pentru o infectie severa cu COVID-19.
Cu toate acestea, intr-un studiu de cohorta retrospectiva a
72.314 cazuri in China pacientii cu comorbiditati CV au avut
un risc de mortalitate de cinci ori mai mare (10,5%), fara
ajustarea pentru varsta [13]. Analizele multinationale de co-
horta vor oferi mai multe informatii cu privire la prevalenta
si riscul de comorbiditati CV in infectia cu COVID-19. Exista
multiple mecanisme potentiale care explica motivul pentru
care cursul bolii este mai sever la pacientii cu factori de risc
CV subiacenti si BCV [14].

Manifestarile cardiovasculare si evolutia clinicd a in-
fectiei cu COVID-19

Focarele anterioare de coronavirus, cum ar fi sindromul
respirator acut sever (SARS) si sindromul respirator din Ori-
entul Mijlociu (MERS) au fost asociate cu o povara semnifi-
cativa de comorbiditati si complicatii CV [14, 15]. Complica-
tiile cardiace frecvente in SARS au fost hipotensiunea, mio-
cardita, aritmiile si moartea cardiaca subita (MCS) [16, 17].
Evaludrile in pacientilor cu SARS au evidentiat modificari
electrocardiografice, afectare diastolica subclinica a ventri-
culului stang (VS) si cresterea troponinelor cardiace, in timp
ce MERS a fost asociat cu miocardita si IC [16].

Infectia cu COVID-19 pare sd aiba manifestari cardiace
comparabile. Autopsiile pacientilor cu COVID-19 au eviden-
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are lower than the prevalence of CV risk factors in the typi-
cal Chinese population, but it is important to note that they
are not age-adjusted and in 53% of cases comorbidity data
were missing [9]. In early retrospective analysis based on
data from 138 patients in Wuhan, China, approximately 50%
of patients with COVID-19 infection had one or more comor-
bidities [10]. In hospitalized patients with severe COVID-19
infections, the proportion of comorbidities was up to 72%
[10]. It remains vague whether diabetes, hypertension and
CVD are causally linked or associated with age [11]. How-
ever, an important message is that patients who develop
severe disease are more vulnerable due to comorbidities,
including CVD.

Verity et al. [11] estimated that the fatality ratio in China
(adjusted for demographics) was 1.38%, but the estimation
of the fatality case depends very much on the non-severe
case testing strategy, as many cases remain unverified. The
fatality case is the highest in the older age groups: the fatal-
ity ratio of the cases was 0.32 in patients aged <60 years,
compared to 6.4% in patients over >60 years [11]. In Italy,
fatality ranged from 0% under the age of 30 to 3.5% for the
age of 60-69 years and 20% over the age of 80 [12]. This
highlights the fact that increasing age is an important risk
factor for the severe course of COVID-19 infections. The un-
derlying CVD is also associated with an increased risk of se-
vere COVID-19 infection. However, in a retrospective cohort
study of 72.314 cases in China, patients with CV comorbidi-
ties had a five-fold higher risk of mortality (10.5%) without
age adjustment [13]. Multinational cohort assay will provide
more information on the prevalence and risk of CV comor-
bidities in COVID-19 infection. There are multiple potential
mechanisms that explain why the course of the disease is
more severe in patients with underlying CV and CV risk fac-
tors [14].

Cardiovascular manifestations and clinical presenta-
tion of the COVID-19 patient

Previous outbreaks of coronaviruses, such as severe
acute respiratory syndrome (SARS) and Middle East respira-
tory syndrome (MERS) have been associated with a signifi-
cant burden of comorbidities and CV complications [14, 15].
Common cardiac complications in SARS were hypotension,
myocarditis, arrhythmias, and sudden cardiac death (SCD)
[16, 17]. Workup in patients with SARS revealed electrocar-
diographic changes, subclinical left ventricular (LV) diastolic
impairment, and increased cardiac troponins, while MERS
was associated with myocarditis and HF [16].

COVID-19 infection appears to have comparable cardiac
manifestations. Autopsies of patients with COVID-19 revealed
myocardial infiltration by interstitial mononuclear inflamma-
tory cells [18]. COVID-19 infections are associated with ele-
vated levels of cardiac biomarkers due to myocardial injury.
Myocardial lesions and elevated levels of biomarkers are like-
ly to be associated with myocarditis and infection-induced
ischemia [19]. In a study by Shi et al. [20] in 416 patients of
whom 57 died, heart damage was a common finding (19.7%).



tiat infiltrarea miocardului de catre celulele inflamatorii
mononucleare interstitiale [18]. Infectiile cu COVID-19 sunt
asociate cu niveluri crescute ale biomarkerilor cardiaci din
cauza leziunii miocardice. Este probabil ca leziunile miocar-
dice si nivelurile crescute de biomarkeri sa fie asociate cu
miocarditd si ischemie indusi de infectie [19]. Intr-un stu-
diu realizat de Shi et al. [20] la 416 pacienti dintre care 57
au decedat, afectarea cardiaca a fost o constatare comuna
(19,7%). Din randurile pacientilor decedati 10,6% se pre-
zentau cu boala arterelor coronare (BAC), 4,1% cu IC si 5,3%
cu boli cerebrovasculare [20]. La analizele ajustate multiva-
riabile, leziunea cardiaca a fost asociata Tn mod semnifica-
tiv si independent cu mortalitatea ([RR]: 4,26) [20]. In mod
similar, intr-un studiu realizat de Guo et al. [21], nivelurile
crescute de troponind T din cauza leziunilor cardiace au fost
asociate cu o mortalitate semnificativ mai mare. Acesti paci-
enti aveau probabilitate mai inalta sa fie barbati, sa fie mai in
varsta si sa aiba multiple comorbiditati, cum ar fi hiperten-
siunea arteriala si BAC [20]. Infectiile severe cu COVID-19
sunt, de asemenea, potential asociate cu aritmii cardiace, cel
putin partial din cauza miocarditei coexistente infectiei [10].

Pe langa complicatiile acute, infectia cu COVID-19 poate fi,
de asemenea, asociatd cu un risc CV crescut pe termen lung.
Este bine stabilit c3, la pacientii cu pneumonie, hiperocoagu-
labilitatea si activitatea inflamatorie sistemica pot persista
o perioada indelungata [14]. Mai mult, studiile de urmarire
a epidemiei SARS au demonstrat ca pacientii cu istoric de
infectie cu SARS-coronavirus au avut adesea hiperlipidemie,
anomalii ale sistemului CV sau tulburdri ale metabolismu-
lui glucidic [14, 16]. Cu toate acestea, SARS a fost tratat cu
metilprednisolon, care ar putea fi explicatia perturbarilor pe
termen lung a metabolismului lipidic, mai probabil decat o
consecinta a infectiei in sine [18]. Pana in prezent nu sunt
cunoscute efecte pe termen lung ale infectiei cu COVID-19,
insa aceste consecinte ale infectiei SARS-coronavirus justifi-
ca supravegherea pacientilor cu COVID-19 recuperati.

Mecanismele fiziopatologice ale afectdrii sistemului
cardiovascular in contextul infectiei COVID-19

COVID-19 este cauzat de un nou betacoronavirus, nu-
mit oficial de OMS drept SARS-CoV-2. Coronavirusurile sunt
virusuri cu acid ribonucleic cu o singura catena (ARN), cu
proiectii de suprafata care corespund proteinelor spike de
suprafata. SARS-CoV-2 este foarte virulentd, iar capacitatea
de transmisie este mai mare decat virusul SARS anterior (fo-
carul din 2003), cu abundenta ridicata la persoanele infec-
tate (pana la un miliard de exemplare ARN per ml de sputa)
si stabilitate pe termen lung pe suprafete contaminate [22].
SARS-CoV-2 este mai stabil pe plastic si otel inoxidabil, decat
pe cupru si carton, iar virusul viabil a fost detectat pana la
72 de ore de la aplicarea pe aceste suprafete [22]. In timp ce
infectiozitatea SARS-CoV-2 este mai mare decat cea a gripei
sau a SARS-coronavirusului, sunt necesare mai multe date
pentru evaluarea exactd [23]. Transmiterea are loc, in primul
rand, printr-o combinatie de raspandire prin picaturi si con-
tact direct si indirect si poate fi, de asemenea, transmisa in
aer. Perioada de incubatie virala este de 2-14 zile, (mai frec-
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Among the deceased patients, 10.6% presented with coro-
nary artery disease (CAD), 4.1% with HF and 5.3% with cere-
brovascular disease [20]. In adjusted multivariate analyses,
cardiac injury was significantly and independently associated
with mortality ([HR]: 4.26) [20]. Similarly, in a study by Guo
et al. [21], elevated troponin T levels due to heart injury have
been associated with significantly higher mortality. These pa-
tients were more likely to be male, older, and have multiple
comorbidities, such as high blood pressure and CAD [20]. Se-
vere COVID-19 infections are also potentially associated with
cardiac arrhythmias, at least partially due to coexisting myo-
carditis infection [10].

In addition to acute complications, COVID-19 infection
may also be associated with an increased long-term CV risk.
Itis well established that in patients with pneumonia, hyper-
coagulability and systemic inflammatory activity may per-
sist for a long time [14]. Moreover, follow-up studies of the
SARS epidemic have shown that patients with a history of
SARS-coronavirus infection often had hyperlipidaemia, ab-
normal CV system or disorders of glucose metabolism [14,
16]. However, SARS has been treated with methylpredniso-
lone, which could be the explanation for long-term dysregu-
lation of lipid metabolism, more likely than a consequence of
the infection itself [18]. The long-term effects of COVID-19
infection are not known yet, but these consequences of
SARS-coronavirus infection justify the surveillance of recov-
ered COVID-19 patients.

Pathophysiological mechanisms of cardiovascular
damage in the context of COVID-19 infection

COVID-19 is caused by a new beta-coronavirus officially
named by the WHO as SARS-CoV-2. Coronaviruses are sin-
gle-stranded ribonucleic acid (RNA) viruses with surface
projections that correspond to surface spike proteins. SARS-
CoV-2 is highly virulent and has a higher transmission capac-
ity than the previous SARS virus (2003 outbreak), with high
abundance in infected individuals (up to one billion RNA
specimens per ml of sputum) and long-term stability on con-
taminated surfaces [22]. SARS-CoV-2 is more stable on plas-
tic and stainless steel than on copper and cardboard, and the
viable virus was detected up to 72 hours after application
on these surfaces [22]. While the infectivity of SARS-CoV-2
is higher than that of influenza or SARS-coronavirus, more
data are needed for accurate assessment [23]. Transmission
occurs primarily through a combination of droplet spread-
ing and direct and indirect contact and can also be transmit-
ted through the air. The viral incubation period is 2-14 days,
(more often 3-7 days) [24]. Patients are contagious during
the latency period. SARS-CoV-2 can be initially detected 1-2
days before the onset of upper respiratory tract symptoms.
Mild cases were found to have early viral clearance, with
90% of these patients repeatedly testing the reverse tran-
scriptase chain polymerization (RT-PCR) reaction until day
10 after onset. On the contrary, all severe cases were posi-
tive on the 10th day after onset and even afterwards [25].
The mean duration of viral spread was 20 days (range: 17-
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vent 3-7 zile) [24]. Pacientii sunt contagiosi in perioada de
latenta. SARS-CoV-2 poate fi initial detectat cu 1-2 zile Tnain-
te de debutul simptomelor tractului respirator superior. S-a
constatat ca cazurile usoare au un clearance viral precoce,
90% dintre acesti pacienti, testand in mod repetat negativ
reactia de polimerizare in lant pentru revers transcriptaza
(RT-PCR) pana la ziua a 10-a dupa debut. Dimpotriva, toa-
te cazurile severe au fost pozitive in ziua a 10-a de la debut
si chiar dupa acest termen [25]. Durata medie raspandirii a
virale a fost de 20 de zile (intervalul: 17-24 zile) la supra-
vietuitori [26]. Cea mai lunga duratad observatd a eliminarii
virusului la supravietuitori a fost de 37 de zile [26].

Receptorul gazdd, prin care SARS-CoV-2 intrd in celule
pentru a declansa infectia, este enzima de conversie a angio-
tensinei 2 (ECA2) [27, 28]. ECA2 este o proteinda multifuncti-
onala. Rolul sdu fiziologic primar este conversia enzimatica
a angiotensinei (Ang) II in Ang-(1-7) si Ang I in Ang-(1-9),
care sunt peptide protectoare pentru sistemul CV [29]. Cu
toate acestea, In contextul COVID-19, ECA2 este, de aseme-
nea, implicata in SARS prin functia sa de receptor al corona-
virusului [30]. Legarea proteinei spike SARS-CoV-2 la ECA2
faciliteaza intrarea virusului in celule epiteliale din alveolele
pulmonare, unde este exprimat puternic prin procese care
implica proteina transmembranara serind 2 asociata supra-
fatei celulare (TMPRSS2) [31]. In cadrul citoplasmei celule-
lor gazda, ARN-ul genomului viral este eliberat si se repro-
duce, ducand la un ARN genomic nou format, care este pro-
cesat in vezicule, continand virioni ce se contopesc cu mem-
brana celularda pentru a elibera virusul. SARS-CoV-2 este
raspandit in principal prin tractul respirator prin picaturi,
secretii respiratorii si contact direct. SRA / ECA2 pare sa fie
perturbat de infectia cu SARS-CoV-2, care probabil joaca un
rol patogen in leziunile pulmonare severe si insuficienta re-
spiratorie in COVID-19 [32]. In plus, pe 1anga plamani, ECA2
este foarte exprimata in tesutul cardiac, vasele sanguine si
tractul gastro-intestinal [33, 34]. COVID-19 este in primul
rand o boala respiratorie, dar multi pacienti prezinta si BCV,
inclusiv hipertensiune arteriala, leziuni cardiace acute si mi-
ocardita [15, 35]. Aceste fenomene pot fi secundare afectarii
pulmonare, deoarece leziunea pulmonara acuta in sine duce
la cresterea sarcinii cardiace si poate fi problematica in spe-
cial la pacientii cu IC preexistenta. BCV pot fi, de asemenea,
un fenomen primar, avand in vedere rolul patofiziologic im-
portant al SRA / ECA2 in sistemul CV si faptul ca ECA2 este
exprimata la nivel de cord, celulele vasculare si pericite [36].

Dereglarea activitdtii sistemului imun si patologia
cardiovasculard in COVID-19

Mecanismele inflamatorii si activarea raspunsurilor im-
mune, stau la baza unei game largi de BCV, inclusiv ateroscle-
roz3, IC si hipertensiune arteriala [37, 38]. Aceste perturbari
pot avea diferite grade de exprimare in infectia COVID-19.
In primul rand, un receptor prin care SARS-CoV-2 poate in-
tra in celule este un grup de diferentiere 209 (CD209) [39].
CD209 este exprimat in macrofage care promoveaza invazia
virusului in celulele imune din tesuturile cardiace si vascula-
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24 days) in survivors [26]. The longest observed duration of
virus clearance in survivors was 37 days [26].

The host receptor through which SARS-CoV-2 enters cells
to trigger infection is the angiotensin 2 converting enzyme
(ACE2) [27, 28]. ACE2 is a multifunctional protein. Its prima-
ry physiological role is the enzymatic conversion of angioten-
sin (Ang) II to Ang-(1-7) and Ang I to Ang-(1-9), which are
protective peptides for the CV system [29]. However, in the
context of COVID-19, ACE2 is also involved in SARS through
its coronavirus receptor function [30]. Binding of the SARS-
CoV-2 spike protein to ACE2 facilitates the entry of the virus
into epithelial cells in the lung alveoli, where it is strongly ex-
pressed, through processes involving cell surface-associated
serum transmembrane protein 2 (TMPRSS2) [31]. Within
the cytoplasm of host cells, the RNA of the viral genome is
released and reproduces leading to a newly formed genom-
ic RNA, which is processed into vesicles containing virions
that fuse with the cell membrane to release the virus. SARS-
CoV-2 is spread mainly through the respiratory tract through
drops, respiratory secretions and direct contact. RAS / ACE2
appears to be dysregulated by SARS-CoV-2 infection, which
probably plays a pathogenic role in severe lung injury and
respiratory failure in COVID-19 [32]. In addition to the lungs,
ACE2 is highly expressed in cardiac tissue, blood vessels and
the gastrointestinal tract [33, 34]. COVID-19 is primarily a
respiratory disease, but many patients also have CVD, in-
cluding high blood pressure, acute heart failure, and myocar-
ditis [15, 35]. These phenomena may be secondary to lung
damage, as acute lung injury itself leads to increased cardiac
load and may be problematic especially in patients with pre-
existing HF. CVD may also be a primary phenomenon, given
the important pathophysiological role of RAS/ACE2 in the
CV system and the fact that ACE2 is expressed in the heart,
vascular cells and pericytes [36].

Disorders of the immune system and cardiovascular
pathology in COVID-19

Inflammatory mechanisms and activation of immune re-
sponses underlie a wide range of CVD, including atheroscle-
rosis, HF, and hypertension [37, 38]. These disorders may
have varying degrees of expression in COVID-19 infection.
First, a receptor through which SARS-CoV-2 can enter cells
is a 209 (CD209) differentiation group [39]. CD209 is ex-
pressed in macrophages that promote virus invasion into im-
mune cells in cardiac and vascular tissues. More importantly,
in severe cases of COVID-19, systemic growth of numerous
cytokines including IL-6 IL-2, IL-7, granulocyte colony stim-
ulating factor, CXC chemokine 10 (CXCL10), chemokine (CC-
motif) ligand 2, and tumour necrosis factor a were all ob-
served in subjects with COVID-19 [40], which corresponds
to the characteristics of cytokine release syndrome (CRS).
Modified vascular permeability can lead to non-cardiogenic
pulmonary oedema and promote ARDS, as well as dysfunc-
tion of several organs. Elevated serum IL-6 levels are a com-
mon feature in CRS. IL-6 is a clinical predictor of mortality
in COVID-19 [41]. Therefore, IL-6 dosing would be an option



re. Mai important, in cazurile severe de COVID-19, cresterea
sistemica a numeroase citokine incluzand IL-6, IL-2, IL-7, fac-
torul de stimulare a coloniilor granulocitelor, CXC chemoki-
ne 10 (CXCL10), chemokine (motif-CC) ligand 2, si factorul
o de necroza tumorala au fost toate observate la subiectii cu
COVID-19 [40], care corespunde caracteristicilor sindromu-
lui de eliberare de citokine (SEC). Permeabilitatea vasculara
modificatd, poate duce la edem pulmonar non-cardiogen si
promoveaza SDRA, precum si disfunctia mai multor organe.
Nivelurile ridicate de IL-6 serice sunt o caracteristicd comu-
na in SEC. IL-6 este un predictor clinic al mortalitatii in CO-
VID-19 [41]. Prin urmare, dozarea IL-6 ar fi o optiune pen-
tru identificarea SEC in cadrul infectiei COVID-19. In cele din
urma, s-a demonstrat ca hipertensiunea arteriala este aso-
ciata cu limfocitele circulante la pacienti [42], iar disfunctia
celulelor T CD8 cu dezvoltarea BCV [43]. CD8 T reprezintd un
pilon al imunitatii antivirale, astfel disfunctia lor poate face
ca organismul sa vizeze ineficient celulele infectate viral.

Potentialele leziuni cardiace in COVID-19

La fel ca in cazul SARS, pacientii cu COVID-19 au pre-
zentat potentiale leziuni cardiace. Chen et al. au raportat ca
dintre cei 99 de pacienti confirmati cu COVID-19 internati la
spitalul Wuhan Jinyintan, 13 (13%) au prezentat cresterea
creatinekinazei si 75 (76%) au prezentat cresterea lactat de-
hidrogenazei [44]. Wang et al. au descris caracteristicile cli-
nice a 138 pacienti spitalizati cu COVID-19 la spitalul Zhong-
nan de la Universitatea Wuhan si au identificat troponina I
high-sensitive crescutd la 10 (7,2%), In timp ce 23 (16,7%)
aveau aritmie [10]. In plus, Guan et al. au extras datele de la
1099 pacienti COVID-19 de la 552 de spitale din 31 de pro-
vincii / municipalitdti provinciale si au descoperit ca 90 din
675 (13,7%) erau cu un nivel crescut de creatininkinaza si
277 din 675 (37,2%) au prezentat un nivel crescut de lactat
dehidrogenaza [45]. Disfunctia miocardica poate fi indirec-
td, cauzatd de reducerea aportului de oxigen, insuficienta
pulmonara severa si furtuna citokinica dupa infectia SARS-
CoV-2. Cu toate acestea, exista si posibilitatea ca aceasta sa
fie atribuibilad scaderii activitatii ECA2 la nivel de cord, la fel
ca in cazul SARS. Oudit et al. [46] au detectat prezenta SARS-
CoV si o expresie marcat redusa a ECA2 in inima soarecilor
infectati intranazal cu SARS-CoV. Ei au raportat, de aseme-
nea, ca SARS-CoV a fostizolatla 7 din 20, dintre inimile uma-
ne supuse autopsiei, iar afectarea miocardului a fost insotita
si de scaderea expresiei proteice a ECA2 miocardice. Recent,
un caz de autopsie de COVID-19 a fost raportat in limba chi-
neza [47]. Liu et al. [47] au observat o cantitate moderata
de lichid transparent de culoare galben deschisa in cavitatea
pericardica si edem epicardic usor, la un barbat de 85 de ani,
care a decedat din cauza COVID-19. Ei au raportat, de aseme-
nea, ca sectiunea miocardului era asemanatoare cu carnea
de peste de culoare rosu-gri. Avand in vedere ca acest paci-
ent in varsta a prezentat un istoric de boala coronariang, iar
faptul daca leziunea miocardica a fost asociata cu infectia cu
SARS-CoV-2 nu este Inca clar. Cu toate acestea, dovezi directe
care demonstreaza ca SARS-CoV-2 infecteaza inima si scade
expresia ECA2 la moment lipsesc.
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for the identification of CRS in COVID-19 infection. Finally,
hypertension has been shown to be associated with circulat-
ing lymphocytes in patients [42], and CD8 T cell dysfunction
with the development of CVD [43]. CD8 T is the pillar of an-
tiviral immunity, so their dysfunction can cause the body to
ineffectively target virally infected cells.

Potential heart damage in COVID-19

As with SARS, patients with COVID-19 have potential
heart damage. Chen et al. [44] reported that of the 99 con-
firmed COVID-19 patients admitted to Wuhan Jinyintan Hos-
pital, 13 (13%) had increased creatine kinase and 75 (76%)
had increased lactate dehydrogenase. Wang et al. [10] de-
scribed the clinical characteristics of 138 patients hospita-
lized with COVID-19 at Zhongnan Hospital of Wuhan Univer-
sity and identified high-sensitive troponin I increased to 10
(7.2%), while 23 (16.7%) had arrhythmia. In addition, Guan
et al. [45] extracted data from 1099 COVID-19 patients from
552 hospitals in 31 provinces / provincial municipalities
and found that 90 of 675 (13.7%) had elevated creatinine
kinase and 277 of 675 (37.2%) showed an increased level
of lactate dehydrogenase [45]. Myocardial dysfunction may
be indirect, caused by reduced oxygen supply, severe respi-
ratory failure, and cytokine storm after SARS-CoV-2 infec-
tion. However, it is also possible that this is attributable to
decreased ACE2 activity in the heart, as in the case of SARS.
Oudit et al. [46] detected the presence of SARS-CoV and a
markedly reduced expression of ACE2 in the hearts of mice
infected intranasally with SARS-CoV. They also reported
that SARS-CoV was isolated from 7 of 20 of the autopsied
human hearts, and myocardial damage was accompanied by
decreased myocardial ACE2 protein expression. Recently, an
autopsy of a COVID-19 patient has been reported in China
[47]. Liu et al. [47] observed a moderate amount of light-yel-
low clear fluid in the pericardial cavity and mild epicardial
oedema in an 85-year-old man who died from COVID-19.
They also reported that the myocardial section was similar
to red-grey fish meat. Given that this elderly patient had a
history of coronary heart disease, and whether myocardial
injury has been associated with SARS-CoV-2 infection is not
clear yet. However, direct evidence showing that SARS-CoV-2
infects the heart and decreases ACE2 expression is currently
lacking.

The relationship between hypertension, angiotensin 2
conversion enzyme and COVID-19

The prevalence of pre-existing hypertension appears to
be higher in patients with COVID-19 who develop severe dis-
ease than in those who do not [26, 36]. This also seems to
be true for ARDS or death. These previous studies have not
been adjusted for age and the impact of age still needs to be
assessed. The mechanisms underlying the potential relation-
ships between hypertension and COVID-19 are unknown
but given the important role of RAS / ACE2 in the patho-
physiology of hypertension, it is possible that dysregulation
of the system is important. Given this, it has been suggested
that the treatment of hypertension with RAS inhibitors may
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Relatiile dintre hipertensiunea arteriald, enzima de
conversie a angiotensinei 2 si COVID-19

Prevalenta hipertensiunii arteriale preexistente pare a fi
mai mare la pacientii cu COVID-19, care dezvolta boala se-
vera fata de cei care nu [26, 36]. Acest lucru pare sa fie vala-
bil si pentru sindromul de detresa respiratorie acuta (SDRA)
sau deces. Aceste studii anterioare nu au fost ajustate pentru
varstd si impactul varstei trebuie, totusi, abordat. Mecanis-
mele care stau la baza relatiilor potentiale dintre hiperten-
siune arteriala si COVID-19 sunt necunoscute, dar luand in
considerare rolul important al SRA / ECA2 1n fiziopatologia
hipertensiunii arteriale, este posibil ca dereglarea sistemului
sa fie importanta. Avand 1n vedere acest lucru, s-a presupus
ca tratamentul hipertensiunii arteriale cu inhibitorii SRA
poate influenta legarea SARS-CoV-2 de ECA2, determindnd
dezvoltarea bolii [48]. Aceasta se bazeaza pe unele descope-
riri experimentale, conform carora inhibitorii SRA provoaca
o crestere compensatorie a nivelului de ECA2 tisulara [49], si
ca inhibitorii ECA pot fi ddunatori la pacientii expusi la SARS-
CoV-2 [50]. Este totusi important de subliniat ca nu exista
dovezi clare ca utilizarea inhibitorilor enzimelor de conver-
sie a angiotensinei (IECA) sau blocantilor receptorilor de an-
giotensind (BRA) conduc la ,up-reglarea” ECA2 1n tesuturile
umane. Datele disponibile din probele de sange sugereaza ca
nu exista o asociere intre nivelurile circulante ale ECA2 si uti-
lizarea antagonistilor SRA [51]. De asemenea, se pare c3, in
modelele experimentale, BRA pot avea o influenta potential
protectoare [52, 53]. Pana in prezent, nu exista dovezi clinice
care sa sustina efectele adverse sau benefice ale inhibitorilor
SRA la pacientii cu COVID-19 si in conformitate cu recoman-
darile principalelor societati CV, pacientii aflati pe IECA sau
BRA nu ar trebui sa Intrerupa tratamentul [51, 54].

COVID-19 si anomaliile de coagulare

Criteriile coagularii intravasculare diseminate (CID) si
emboliei pulmonare, caracterizate prin cresterea nivelului
D-dimeri si produsilor de degradare a fibrinei sunt foarte
raspandite 1n cazul pacientilor cu COVID-19. Sindromul CID
a fost observat la 71,4% dintre cei care nu au supravietuit
[55]. Embolia pulmonara masiva a fost de asemenea rapor-
tatda. Acest lucru nu poate fi surprinzator, avand in vedere
starea critica a acestor subiecti, desi aspectul timpuriu al ca-
racteristicilor CID este adesea evident. In special, experienta
din China indica cresterea D-dimerilor fiind foarte predicti-
va pentru evenimentele adverse in COVID-19. Intr-un studiu
de cohorta retrospectiv, nivelurile crescute ale D- dimerilor
(>1 g / L) au fost puternic asociate cu mortalitatea intraspi-
taliceasca si aceasta relatie a fost mentinuta in analize mul-
tivariate [56]. Mai mult decat atat, experienta chineza si ita-
liana subliniaza faptul, ca modificari discrete ale nivelurilor
de D-dimeri pot fi observate precoce in evolutia bolii pana la
dezvoltarea stadiului de progresie rapida.

Leziunile cardiace acute in infectia COVID-19

Datele disponibile sugereaza ca MERS-CoV poate provoca
miocardita acuta si insuficienta cardiaca [57]. SARS- CoV-2 si
MERS-CoV au o patogenitate similara si leziunile miocardice
cauzate de infectia cu acesti virusi, fara indoiala, creste di-
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influence the binding of SARS-CoV-2 to ACEZ2, leading to the
development of the disease [48]. This is based on some ex-
perimental findings showing that RAS inhibitors can cause
a compensatory increase in tissue ACE2 levels [49], and
that ACE inhibitors may be harmful in patients exposed to
SARS-CoV-2 [50]. However, it is important to note, that there
is no clear evidence that the use of angiotensin converting
enzyme inhibitors (ACE inhibitors) or angiotensin receptor
blockers (ARBs) leads to the “up-regulation” of ACE2 in hu-
man tissues. Available data from blood samples suggest that
there is no association between circulating ACE2 levels and
the use of RAS antagonists [51]. It also appears that, in ex-
perimental models, ARB may have a potentially protective
influence [52, 53]. Currently, there is no clinical evidence to
support the adverse or beneficial effects of RAS inhibitors in
patients with COVID-19 and in accordance with the recom-
mendations of major CV guidelines, patients on ACE inhibi-
tors or ARBs should not discontinue treatment [51, 54].

COVID-19 and coagulation abnormalities

Criteria for disseminated intravascular coagulation (DIC)
syndrome and pulmonary embolism, characterized by in-
creased levels of D-dimers and fibrin degradation products,
are widespread in patients with COVID-19. DIC syndrome
was observed in 71.4% of those who did not survive [55].
Massive pulmonary embolism has also been reported. This
may not be surprising given the critical condition of these
subjects, although the early appearance of DIC characteris-
tics is often obvious. In particular, the Chinese experience
indicates the increase in D-dimers being highly predictive of
adverse events in COVID-19. In a retrospective cohort study;,
elevated levels of D-dimers (>1 g/L) were strongly associ-
ated with in-hospital mortality and this relationship was
maintained in multivariate analyses [56]. Moreover, Chinese
and Italian experience points out that discrete changes in D-
dimer levels can be observed early in the course of the dis-
ease before the development of the rapid progression stage.

Acute heart injury in COVID-19 infection

Available data suggest that MERS-CoV may cause acute
myocarditis and heart failure [57]. SARS-CoV-2 and MERS-
CoV have a similar pathogenicity and myocardial lesions
caused by infection with these viruses undoubtedly increase
the difficulty and complexity of treatment of patients. Myo-
cardial injury associated with SARS-CoV-2 occurred in 5 of
the first 41 patients diagnosed with COVID-19 in Wuhan,
whose main manifestation was increased levels of high sen-
sitive troponin [ (hs-cTnl) (>28 pg/ml) [40]. In this study,
four out of five patients with myocardial injury were hospi-
talized in the ICU, which suggests the serious nature of myo-
cardial injury in patients with COVID-19. Blood pressure
levels were significantly higher in patients treated in the
ICU than in those who did not require intensive treatment
[40]. In another report of 138 COVID-19 patients in Wuhan,
36 patients with severe symptoms were treated in the ICU.
Myocardial injury biomarker levels were significantly higher
in patients treated in the ICU than in those not treated in the



ficultatea si complexitatea tratamentului pacientilor. Leziu-
nea miocardica asociata cu SARS-CoV-2 a aparut la 5 dintre
primii 41 de pacienti diagnosticati cu COVID-19 in Wuhan,
care a avut drept manifestare principala cresterea niveluri-
lor de troponina I high sensitive (hs-cTnl) (>28 pg / ml) [40].
In acest studiu, patru din cinci pacienti cu leziune miocardi-
ca au fost internati UTI, fapt ce sugereaza natura grava a lezi-
unii miocardice la pacientii cu COVID-19. Nivelurile tensiunii
arteriale au fost semnificativ mai inalte la pacientii tratati in
UTI decat la cei care nu au necesitat tratament intensiv [40].
Intr-un alt raport a 138 de pacienti cu COVID-19 la Wuhan,
36 de pacienti cu simptome severe au fost tratati in cadrul
UTI. Nivelurile biomarkerilor de leziune miocardica au fost
semnificativ mai Tnalte la pacientii tratati in UTI decat la cei
care nu sunt tratati in UTI, sugerand ca pacientii cu simpto-
me severe au adesea complicatii implicand leziuni miocardi-
ce acute [10]. In plus, printre cazurile confirmate de infectie
cu SARS-CoV-2 raportate de Comisia Nationala de Sanatate
din China (NHC), unii dintre pacienti au mers mai intai la
medic din cauza simptomelor cardiovasculare. In prezenta-
rea pacientilor au predominat simptomele cardiovasculare
cum ar fi palpitatiile cardiace si senzatia de presiune tora-
cica fata de simptomele respiratorii, cum ar fi febra si tusea,
pentru ca ulterior pacientilor sa li se stabileasca diagnosti-
cul de COVID-19. Printre persoanele decedate din cauza CO-
VID-19 raportate de NHC, 11,8% dintre pacientii fara BCV
subiacente au avut leziuni cardiace substantiale, cu niveluri
crescute de cTnl sau stop cardiac in timpul spitalizarii. Ast-
fel monitorizarea pacientilor ar trebui sa includa un numar
de teste de laborator, bazate pe experienta deja acumulata
in ceea ce tine de managementul acestui grup heterogen de
pacienti (Tabelul 1).

Leziunile cardiovasculare cronice in infectia COVID-19

Un registru cu o perioada de urmadrire de 12 ani, a 25 de
pacienti care si-au revenit dupa infectia cu SARS - CoV a con-
statat ca 68% aveau hiperlipidemie, 44% au avut anomalii
ale sistemului cardiovascular, iar 60% au avut tulburari ale
metabolismului glucozei [58]. Analiza metabolomicii a rele-
vat faptul ca metabolismul lipidelor a fost dereglat la paci-
entii cu antecedente de infectie SARS-CoV. La acesti pacienti,
concentratiile serice de acizi grasi liberi, lisofosfatidilcolina,
lisofosfatidiletanolamina si fosfatidilglicerol, au fost crescu-
te semnificativ in comparatie cu persoanele fara istoric de
infectie cu SARS- CoV [58]. Insd, mecanismele prin care in-
fectia SARS-CoV duce la tulburari in metabolizarea lipidelor
siaglucozei, suntinca incerte. Dat fiind faptul ca SARS-CoV-2
are o structura similara cu SARS-CoV, acest virus de tip nou
poate provoca, de asemenea, deteriorarea sistemului cardio-
vascular si este imperativa acordarea unei atentii deosebite
protectiei sistemului cardiovascular pe parcursul tratamen-
tului infectiei COVID-19.

Prin urmare, la pacientii cu COVID-19, incidenta simp-
tomelor cardiovasculare este ridicata, datorita raspunsului
inflamator sistemic si tulburarilor sistemului imun pe par-
cursul evolutiei bolii. Mecanismul leziunii miocardice acute,
cauzate de infectia SARS CoV-2, ar putea fi conditionat de
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ICU, suggesting that patients with severe symptoms often
have complications involving acute myocardial injury [10].
In addition, among the confirmed cases of SARS-CoV-2 in-
fection reported by the Chinese National Health Commission
(NHC), some of the patients went to the doctor first because
of cardiovascular symptoms. The presentation of patients
was dominated by cardiovascular symptoms such as palpita-
tions and chest tightness compared to respiratory symptoms
such as fever and cough, so that patients can be diagnosed
with COVID-19. Among people who died from COVID-19 re-
ported by the NHC, 11.8% of patients without underlying
CVD had substantial heart damage, with elevated levels of
cTnl or cardiac arrest during hospitalization. Thus, patient
monitoring should include a series of laboratory tests, based
on the experience already gained in the management of this
heterogeneous group of patients (Table 1).

Chronic cardiovascular disease and COVID-19 infec-
tion

A 12-year follow-up registry of 25 patients who recov-
ered from SARS-CoV infection found that 68% had hyper-
lipidaemia, 44% cardiovascular abnormalities, and 60% had
glucose metabolism disorders [58]. Metabolomics analysis
revealed that lipid metabolism was impaired in patients
with a history of SARS-CoV infection. In these patients, se-
rum concentrations of free fatty acids, lysophosphatidyl-
choline, lysophosphatidylethanolamine and phosphatidyl-
glycerol were significantly increased compared to people
without a history of SARS-CoV infection [58]. However, the
mechanisms by which SARS-CoV infection leads to disorders
in lipid and glucose metabolism are still uncertain. Given
that SARS-CoV-2 has a structure similar to SARS-CoV, this
new type of virus can also cause damage to the cardiovas-
cular system and it is imperative to pay special attention to
the protection of the cardiovascular system during the treat-
ment of COVID-19 infection.

Therefore, in patients with COVID-19, the incidence of
cardiovascular symptoms is high due to the systemic in-
flammatory response and immune system disorders in the
course of the disease. The mechanism of acute myocardial
injury caused by SARS CoV-2 infection could be conditioned
by ACE2. ACE2 is widely expressed not only in the lungs but
also in the cardiovascular system and therefore the signaling
pathways associated with ACE2 could also play a role in the
development of heart damage. Other proposed mechanisms
for myocardial injury include cytokine storm triggered by
an unbalanced response of type 1 and type 2 T helpers, re-
spiratory dysfunction and hypoxemia caused by COVID-19,
which lead to myocardial cells damage [40]. Myocarditis oc-
curs in patients with COVID-19 a few days after the onset
of fever. This indicates the presence of myocardial damage
caused by viral infection. The mechanisms of SARS-CoV-2 in-
duced myocardial injury may be related to the regulation of
ACE2 in the heart and coronary vessels [34, 54]. Respiratory
failure and hypoxia in COVID-19 may also cause myocardial
damage, and the immune mechanisms of myocardial inflam-
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ECA2. ECA2 este exprimata pe scara larga nu numai in pla-
mani, ci si In sistemul cardiovascular si, prin urmare, caile de
semnalizare asociate ECA2 ar putea avea, de asemenea, un
rol in dezvoltarea leziunilor cardiace. Alte mecanisme pro-
puse pentru leziunea miocardica, includ furtuna citokinica
declansata de un raspuns dezechilibrat al celulelor T helper
de tip 1 si tip 2, disfunctia respiratorie si hipoxemia cauzate
de COVID-19, care duc la deteriorarea celulelor miocardu-
lui [40]. Miocardita apare la pacientii cu COVID-19 la cateva
zile dupa initierea febrei. Aceasta indica prezenta leziunilor
miocardice cauzate de infectia virald. Mecanismele leziunii
miocardice induse de SARS-CoV-2 pot fi legate de reglarea
ECA2 in inima si vasele coronariene [34, 54]. Insuficienta
respiratorie si hipoxia in COVID-19 pot provoca, de aseme-
nea, deteriorarea miocardului, iar mecanismele imune ale
inflamatiei miocardice pot fi deosebit de importante [19, 34,
54]. De exemplu, leziunea miocardicd, duce la activarea ras-
punsului imun nativ cu eliberarea de citokine proinflamato-
rii, precum si la activarea mecanismelor de adaptare de tip
autoimun prin mimicrie moleculara.

Infectia COVID-19 la pacientii cu boli cardiovasculare
preexistente

0 metaanaliza a aratat ca infectia cu MERS-CoV a fost
mai probabila la pacientii cu boli cardiovasculare preexis-
tente. La pacientii cu infectie MERS-CoV si simptome seve-
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mation may be particularly important [19, 34, 54]. For ex-
ample, myocardial injury leads to the activation of the native
immune response with the release of proinflammatory cyto-
kines, as well as to the activation of autoimmune adaptation
mechanisms through molecular mimicry.

COVID-19 infection in patients with pre-existing car-
diovascular disease

A meta-analysis showed that MERS-CoV infection was
more likely in patients with pre-existing cardiovascular
disease. In patients with MERS-CoV infection and severe
symptoms, 50% had high blood pressure and diabetes, and
up to 30% had heart disease. Similarly, according to the
Diagnosis and Treatment Program for Patients with Pneu-
monia for New-type Coronavirus Infection (Trial Version 4),
the elderly with comorbidities, especially those with high
blood pressure, CAD, or diabetes, are more likely to contract
SARS-CoV-2 infection. Patients with CVD are more likely to
develop severe symptoms following SARS-CoV-2 infection.
Therefore, patients with CVD represent a high proportion of
deaths in the COVID-19 pandemic. In one study, which in-
cluded COVID-19 patients with severe symptoms, 58% had
high blood pressure, 25% heart disease and 44% arrhyth-
mias [10]. According to NHC mortality data, 35% of patients
with SARS-CoV-2 infection had a history of hypertension
and a 17% history of CAD. Moreover, data show that pa-

Tabelul 1. Testele de evaluare la pacientii cu COVID-19 si afectare cardiovasculara.
Table 1. Diagnostic tests in patients with COVID-19 and cardiovascular involvement.

Metoda de evaluare

Consideratii diagnostice la pacientii cu COVID-19

NT-proBNP / BNP Date controversate despre NT-proBNP. in cohorta MERS-CoV, NT-pro-BNP a fost crescut, dar acesta ar putea fi un fenomen normal
NT-proBNP / BNP pentru pacientii afectati de COVID-19. Nivele mai inalte ale NT-proBNP in cohorta chineza au fost asociate cu o necesitate mai
naltd de internare in UTL
Conflicting data on NT-proBNP. In a MERS-CoV cohort, NT-proBNP was increased but it may be normal in COVID-19-affected patients.
Higher NT-proBNP levels in the Chinese cohort are associated with a greater need for ICU care.
Troponina Troponina fnalt sensibild, ar putea fi utila pentru evaluarea riscului la pacientii ce necesitd Ingrijiri in UTI si pentru identificarea
Troponin pacientilor cu leziune miocardica silentioasa.
High-sensitivity troponin assay may be helpful for risk assessment in patients requiring ICU care and to identify individuals with silent
myocardial injury.
D-dimeri Date din focarul initial din Wuhan demonstreaza o conexiune semnificativa cu necesitatea internarii in UTI si mortalitatea.
D-dimer Reports from the initial outbreak in Wuhan show a key relationship with a requirement for ICU care and mortality.

Procalcitonina
Procalcitonin

Analiza generala a sangelui

Marker al infectiei bacteriene, este mai probabild cresterea la pacientii ce vor necesita ingrijiri in UTL
A marker of bacterial infection; it is more likely to be raised in patients who will require ICU care.

Frecvent demonstreaza leucopenie/limfopenie. Trombocitele reduse sunt asociate cu un prognostic nefavorabil.

Full blood count Often shows leukopenia/lymphocytopenia. Low platelets associated with adverse outcome.

IL-6 Unde este disponibila; concentratiile inalte sunt asociate cu un prognostic nefavorabil.

IL-6 Where available; high concentrations are associated with adverse outcome.

Feritina Marker al prognosticului nefavorabil; modificari semnificative sunt raportate la pacientii cu COVID-19.

Ferritin A marker of poor outcome; very significant changes reported in COVID-19 patients.

CT cardiac De a fi luat In considerare in cazurile incerte la pacientii cu troponine crescute cu sau fara leziuni obstructive pe arterele coronare.
Cardiac CT To be considered in uncertain cases of patients with elevated troponins with and without signs of obstructive coronary artery disease.
ECG La pacientii cu MERS-CoV, ECG cu 12 derivatii de obicei demonstreaza inversia difuza a undelor T in cazul implicarii miocardice;
ECG aceasta ar putea fi dinamica.

Modificari la pacientii cu COVID-19 au fost, de asemenea, descrise.
In MERS-CoV, the 12-lead ECG generally shows diffuse T wave inversion where there is myocardial involvement; this can be dynamic.

Changes in COVID-19 were also described.

Ecocardiografie
Ecocardiograpy

Ar putea demonstra disfunctie sistolica globald sau regionala cu sau fara efuzie pericardica sau vice-versa.
May show global or regional myocardial systolic dysfunction with or without a pericardial effusion and vice versa.




re, 50% au avut hipertensiune arteriald si diabet, iar pana
la 30% s-au prezentat cu boli cardiace. in mod similar, con-
form Programului de diagnostic si tratament a pacientilor
cu pneumonitd pentru Infectia cu Coronavirus de tip nou
(Trial Version 4), varstnicii cu comorbiditati In special cei
cu hipertensiune arteriala, BAC sau diabet au o probabilita-
te mai inalta de a contacta infectia SARS-CoV-2. Pacientii cu
BCV au mai multe sanse de a dezvolta simptome severe in
urma infectiei cu SARS-CoV-2. Prin urmare, pacientii cu BCV
reprezinta o proportie mare de decese in cadrul pandemiei
COVID-19. Intr-un studiu, ce a inclus pacienti COVID-19 cu
simptome severe, 58% au avut hipertensiune arteriala, 25%
boli cardiace si 44% aritmii [10]. Conform datelor cu privire
la mortalitate prezentate de NHC, 35% din pacientii cu in-
fectie cu SARS-CoV-2 au prezentat antecedente de hiperten-
siune arterialg, iar 17% antecedente de BAC. Mai mult decat
atat, datele arata ca pacientii cu varsta >60 de ani care au
fost infectati cu SARS-CoV-2 au avut simptome sistemice si
pneumonie mai severa decat pacientii cu varsta <60 de ani
[12]. Prin urmare, la pacientii cu infectia SARS-CoV-2, BCV
subiacente pot agrava pneumonia si creste severitatea simp-
tomelor. Pacientii cu sindrom coronarian acut (SCA) care
sunt infectati cu SARS-CoV-2 au adesea un prognostic nefa-
vorabil. La acesti pacienti, rezerva functionala cardiaca poa-
te fi redusd datoritd ischemiei miocardice sau necrozei. in
cazul contaminarii cu SARS-CoV-2, insuficienta cardiaca este
mai probabild, ceea ce duce la o deteriorare brusca a starii
acestor pacienti. Unii dintre pacientii cu COVID-19 din Wu-
han au prezentat SCA In anamnestic ceea ce a fost asociat cu
o severitate mai semnificativa a patologiei si cu o mortalitate
ridicata. Pentru pacientii cu insuficienta cardiaca si boli car-
diovasculare preexistente, infectia cu SARS-CoV-2 poate ac-
tiona ca factor precipitant pentru agravarea stdrii generale
si eventual deces. Afectarea cardiaca conditionata de prepa-
ratele medicamentoase utilizate pe parcursul tratamentului
infectiei COVID-19 este o preocupare [59]. O atentie deose-
bita ar trebui acordata monitorizarii utilizarii preparatelor
antivirale. Intr-un studiu ce a inclus pacienti cu COVID-19, in
89,9% cazuri au fost administrate preparate antivirale [10].
Cu toate acestea, multe medicamente antivirale pot cauza
insuficienta cardiaca, aritmii sau alte tulburari cardiovascu-
lare (Tabelul 2) [8].

Infectia cu COVID-19 si aritmiile cardiace

Infectiile virale sunt asociate cu disfunctie metabolicd, in-
flamatie miocardica si activarea sistemului nervos simpatic,
care la un loc predispun la aritmii cardiace. Intr-un raport
recent axat pe pacienti spitalizati cu COVID-19, 16,7% dintre
pacienti au prezentat aritmii, care s-au clasat pe locul doi In
randul complicatiilor grave dupa SDRA. Aritmia a fost obser-
vatd la 7% dintre pacientii care nu au necesitat tratament In
UTI sila 44% dintre subiectii care au fost internati intr-o UTI
[26]. Detaliile despre aceste manifestari raman evazive, dar
includ fibrilatia atriald, dereglarile de conducere intraven-
triculard, tahicardia ventriculara si fibrilatia ventriculara.
Aceste aritmii sunt observate si 1n miocardita virala. Intere-
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tients >60 years of age who were infected with SARS-CoV-2
had more severe systemic symptoms and pneumonia than
patients <60 years of age [12]. Therefore, in patients with
SARS-CoV-2 infection, the underlying CVD may aggravate
pneumonia and increase the severity of symptoms. Patients
with acute coronary syndrome (ACS) who are infected with
SARS-CoV-2 often have an unfavorable prognosis. In these
patients, cardiac function may be reduced due to myocardial
ischemia or necrosis. In case of SARS-CoV-2 contamination,
heart failure is more likely, leading to a sudden deteriora-
tion of the condition of these patients. Some of the patients
with COVID-19 in Wuhan had a history of ACS, which was
associated with a more significant severity of the disease
and a high mortality. For patients with heart failure and pre-
existing cardiovascular disease, SARS-CoV-2 infection may
act as a precipitating factor for the worsening of the gen-
eral condition and possibly death. Heart damage caused by
drugs used during treatment of COVID-19 infection is a con-
cern [59]. Particular attention should be paid to monitoring
the use of antiviral medication. In a study that included pa-
tients with COVID-19, antiviral preparations were adminis-
tered in 89.9% of cases [10]. However, many antiviral drugs
can cause heart failure, arrhythmias, or other cardiovascu-
lar disorders (Table 2) [8].

COVID-19 infection and cardiac arrhythmias

Viral infections are associated with metabolic dysfunc-
tion, myocardial inflammation, and activation of the sympa-
thetic nervous system, which together predispose to cardiac
arrhythmias. In a recent report focusing on patients hospi-
talized with COVID-19, 16.7% of patients had arrhythmias,
which ranked second among serious complications after
ARDS. Arrhythmia was observed in 7% of patients who did
not require treatment in an ICU and in 44% of subjects who
were admitted to an ICU [26]. Details of these manifesta-
tions remain elusive, but include atrial fibrillation, intraven-
tricular conduction disorders, ventricular tachycardia, and
ventricular fibrillation. These arrhythmias are also seen in
viral myocarditis. Interestingly, the report of the Chinese Na-
tional Health Commission estimates that during the initial
outbreak, some patients reported primarily CV symptoms,
such as heart palpitations and chest pressure at the expense
of respiratory symptoms [15].

Conclusions

1) Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) causing coronavirus disease 2019 (CO-
VID-19) has reached pandemic levels.

2) Patients with established cardiovascular risk factors
and cardiovascular disease are a vulnerable population
when suffering from COVID-19.

3) Patients with heart damage in the context of COVID-19
have an increased risk of morbidity and mortality.

4) The pathobiology of coronavirus infection involves
SARS-CoV-2 that binds to the host receptor's ACE2 to
mediate cell entry.
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Tabelul 2. Preparatele medicamentoase utilizate in tratamentul COVID-19 si efectele cardiovasculare ale acestora.
Table 2. Drugs used in the treatment of COVID-19 and their cardiovascular effects.

Preparatele Efecte adverse CV Toxicitate / alerte CV Utilizare cu precautie / evitare in caz de
Drugs CV side effects CV warnings / toxicities Use with caution or avoid in presence of
Antimalarice Prelungirea QT Cardiomiopatie / IC Cardiomiopatie
Antimalarial Trombocitopenie Dereglari de conductibilitate (bloc Aritmii ventriculare
Clorochina / hidroxiclorochina Anemie de ram, bloc AV) Hipokaliemie sau hipomagneziemie necorectate
Chloroquine / hydroxychloroquine QT interval prolongation Torsada varfurilor Bradicardie @50 bpm
Thrombocytopenia Aritmii ventriculare. Administrarea concomitentd a agentilor ce prelungesc
Anaemia Cardiomyopathy / heart failure QT
Conduction disorders (bundle branch Patologia hepatica sau administrarea cu alte preparate
block / AV block) hepatotoxice
Torsade’s de pointes; Cardiomyopathy;
Ventricular arrhythmias Ventricular arrhythmias
Uncorrected hypokalaemia or
hypomagnesaemia
Bradycardia <50 bpm
Concomitant administration of QT-prolonging agents
Hepatic disease and co-administration with other hepa-
totoxic drugs
Antivirale Trombocitopenie Anemia ar putea rezulta in agrava- Cardiopatie ischemica
Antivirales Anemie hemolitica rea BAC si posibil infarct Ischaemic heart disease
= Ribavirind Thrombocytopenia Anaemia may result in worsening of
= Riavirin Haemolytic anaemia CAD leading to MI
= Lopinavir / ritonavir Hiperlipidemie Hepatotoxicitate Patologia sistemului de conducere a cordului
= Lopinavir / ritonavir Hipertrigliceridemie Prelungire QT si PQ Cardiopatia ischemica
Hyperlipidaemia Torsada varfurilor Cardiomiopatie sau patologie cardiaca structurala
Hypertriglyceridaemia Bloc AV gr 11 si 111 Hipokaliemie sau hipomagneziemie necontrolate
Hepatotoxicity Administrarea concomitenta a agentilor ce prelungesc

= Remdesivir
= Remdesvir

Preparate biologice
Biologics

= Tocilizumab

= Tocilizumab

= Interferon alfa 2B
= Interferon alpha 2B

Necunoscut
Unknown

Hipertensiune arteriala
Trombocitopenie
Transaminaze inalte
Hiperlipidemie
Hypertension
Thrombocytopenia

Elevated liver transaminases
Hyperlipidaemia
Hipertensiune arterialda
Trombocitopenie

Anemie

Transaminaze Tnalte
Hipertrigliceridemie
Hypertension
Thrombocytopenia

Anaemia

Elevated liver transaminases
Hypertriglyceridaemia

QT and PR interval prolongation
Torsade’s de pointes

Second- and third-degree AV block

Necunoscut
Unknown

Hepatotoxicitate
Hepatotoxicity

Hepatotoxicitate

Disfunctie tiroidiana
Pericardita

Evenimente cerebrovasculare
ischemice sau hemoragice
Aritmii

Ischemie / infarct miocardic
Cardiomiopatie
Hepatotoxicity

Thyroid dysfunction
Pericarditis

Ischaemic and haemorrhagic
cerebrovascular events
Arrhythmias

Myocardial ischaemia / infarction

Cardiomyopathy

QT
Conduction system disease

Ischaemic heart disease

Cardiomyopathy or structural heart disease
Uncorrected hypokalaemia or

hypomagnesaemia

Concomitant administration of QT prolonging agents

Necunoscut
Unknown

Transaminaze inalte
Elevated liver transaminases

Patologie hepatica decompensata
Anomalii cardiace
Decompensated liver disease
Cardiac abnormalitie




sant este raportul Comisiei Nationale de Sanatate din China
care estimeaza ca In timpul focarului initial, unii pacienti au
raportat in primul rand simptome CV, cum ar fi palpitatiile
cardiace si presiunea toracica in detrimentul simptomelor
respiratorii [15].

Concluzii

1) Sindromul respirator acut sever Coronavirus 2 (SARS-
CoV-2), care provoaca boala coronavirus 2019 (CO-
VID-19), a atins niveluri de pandemie.

2) Pacientii cu factori de risc cardiovasculari si boli cardi-
ovasculare stabilite reprezinta o populatie vulnerabila
atunci cand sufera de COVID-19.

3) Pacientii cu leziuni cardiace in contextul COVID-19 au
un risc crescut de morbiditate si mortalitate.

4) Patobiologia infectiei cu coronavirus implica SARS-
CoV-2, care se leaga la ECA2 a receptorului gazda pen-
tru a media intrarea in celule.

5) ECA2, care este exprimata In plamani, inima si vase,
este un element cheie al SRA cu un rol important in fizi-
opatologia bolilor cardiovasculare.

6) Bolile cardiovasculare asociate cu COVID-19, implica
probabil dereglarea activitatii sistemului SRA / ECA2
din cauza infectiei SARS-CoV-2 si din cauza comorbidi-
tatilor, cum ar fi hipertensiunea arteriala.

7) Patologia cardiovasculara poate fi un fenomen primar
in cadrul COVID-19, dar poate fi secundara unei leziuni
pulmonare acute, ceea ce duce la cresterea performan-
tei cardiace, potential problematice la pacientii cu IC
preexistenta;

8) Furtuna citokinicd, care provine din dezechilibrul acti-
varii celulelor T cu eliberarea dezregulata a interleuki-
nei IL-6, IL-7 si a altor citokine, poate contribui la dez-
voltarea bolilor cardiovasculare in COVID-19. Dozarea
IL-6 este realizata cu scop terapeutic;

9) Cele mai frecvente complicatii cardiace includ aritmi-
le (fibrilatia atriala, tahicardia ventriculara si fibrilatia
ventriculard), leziunea cardiaca, miocardita fulminanta
si insuficienta cardiaca;

10) Activarea sistemului imun impreuna cu modificarile
imunometabolismului, pot duce la instabilitatea placii
contribuind la dezvoltarea evenimentelor coronariene
acute, aceasta reprezinta o cauza comuna de deces la
pacientii COVID-19, cu toate acestea, dovada eficientei
PCI primar pentru infarctul miocardic de tip 2 in timpul
patologiei virale acute este limitata.
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5) ACE2, which is expressed in the lungs, heart and vessels,
is a key element of ARDS with an important role in the
pathophysiology of cardiovascular disease.

6) Cardiovascular diseases associated with COVID-19,
probably involve the disorder of the activity of the RAS
/ ACE2 system due to SARS-cov-2 infection and due to
comorbidities, such as hypertension;

7) Cardiovascular pathology may be a primary phenom-
enon in COVID-19, but may be secondary to acute lung
injury, leading to increased cardiac performance, po-
tentially problematic in patients with pre-existing HE.

8) Cytokine storm, which results from the imbalance of T
cell activation with the unregulated release of interleu-
kin IL-6, IL-7 and other cytokines, may contribute to the
development of cardiovascular disease in COVID-19.
IL-6 dosing is performed for therapeutic purposes.

9) The most common heart complications include arrhyth-
mias (atrial fibrillation, ventricular tachycardia and
ventricular fibrillation), heart injury, fulminant myo-
carditis and HF.

10) Activation of the immune system along with changes
in immunometabolism can lead to plaque instabil-
ity contributing to the development of acute coronary
events, which is a common cause of death in COVID-19
patients, however, the evidence of the efficacy of pri-
mary PCI for type 2 myocardial infarction during acute
viral pathology is limited.
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