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Ce nu este cunoscut, deocamdata, la subiectul abordat

Existd numeroase lacune in intelegerea particularitatilor
de evolutie a bolii COVID-19.

Ipoteza de cercetare

Publicatiile care abordeaza evolutia bolii sunt binevenite
pentru optimizarea managementului COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

Articolul insumeaza o sinteza a articolelor recent publicate
referitoare la interrelatia dintre SARS-CoV-2 si organismul
uman.

Rezumat

Introducere. Sindromul respirator acut sever (SARS) de-
terminat de SARS-CoV-2 continua evolutia sa pandemica in as-
censiune, necatand la tot efortul global depus 1n aceste 10 luni
de la debutul infectiei.

Material si metode. Sinteza narativa in baza la 60 de arti-
cole relevante, selectate in urma rezultatelor date de motoare-
le de cautare din baza de date Pub Med.

Rezultate. in articolul prezentat este aritat spectrul
schimbarilor in organismul uman determinat de SARS-Cov-2,
sunt elucidate mecanismele fiziologice, patofiziologice si imu-
logocice care stau la baza aparitiei diverselor manifestari cli-
nice, de laborator si imagistice. Cunoasterea in ansamblu ale
acestor perturbari vor permite o aprofundare in intelegerea
mecanismelor patoimune, complexitatea in abordarea fiecarui
caz, aplicarea terapiei personalizate.

Cuvinte cheie: COVID-19, SARS-CoV-2, mecanismele pato-
imuno-fiziologice, manifestari clinice.
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What is not known yet, about the topic

There are many gaps in understanding the evolutionary
features of COVID-19 disease.

Research hypothesis

Publications addressing the evolution of the disease are
welcome to optimize the management of COVID-19.

Article’s added novelty on this scientific topic

The article summarizes the recently published articles on
the interrelationship between SARS-CoV-2 and the human
body.

Abstract

Introduction. Severe acute respiratory syndrome (SARS)
caused by SARS-CoV-2 continues its rising pandemic evolu-
tion, notwithstanding all the global effort made in these 10
months since the onset of the infection.

Material and methods. Narrative synthesis based on 60
relevant articles, selected from the results given by the search
engines from the Pub Med database.

Results. The presented article shows the spectrum of
changes in the human body caused by SARS-CoV-2, elucidates
the physiological, pathophysiological and immunological
mechanisms that underlie the occurrence of various clinical,
laboratory and imaging manifestations. Overall knowledge of
these disorders will allow a deepening in understanding the
pathological mechanisms, the complexity in approaching each
case, the application of personalized therapy.

Key words: COVID-19, SARS-CoV-2, patho-immuno-physi-
ological mechanisms, clinical manifestations.



Physiological, pathophysio-logical and clinical aspects in COVID-19

Introducere

Coronavirusul care determina sindromul acut respirator
sever 2 (SARS-CoV-2) face parte din Superregatul Virus, Rega-
tul Orthocoronavirinae, Filul Pisuviricota, Clasa Pisoniviricetes

Ordinul Nidovirales, Subordinul Coronavirinae, Familia
Coronaviridae, Subfamilia Orthocoronavirinae, Genul Beta-
coronavirus, Subgenul Sabercovirus si specia coronavirusilor
SARS-relatati [1]. Este cunoscut faptul ca, coronavirusurile au
un potential de recombinare genetica crescut [2], tinand cont
de similaritatea genomica crescuta dintre SARS-CoV-2 si Bat-
CoV (RAT13), se considera ca liliecii sunt gazdele intermedia-
re de baza. Alte animale precum pangolinii, serpii, pasarile si
rozatoarele sunt doar speculati a fi gazde intermediare, fara a
avea o dovada clara la momentul de fata [3]. Boala cauzata de
SARS-CoV-2 se numeste COVID-19 si are manifestari clinice si-
milare cu majoritatea bolilor infectioase respiratorii care sunt
intalnite In practica clinica. Pacientii ce au suspiciuni pentru
COVID-19, dupa ce se utilizeaza metodele de inspectie clinica,
necesita confirmare pentru identificarea acizilor nucleici si la
necesitate metodele de imagistica medicala [4].

La data de 11 martie, Organizatia Mondiala a Sanatatii
(OMS) a concluzionat faptul ca lumea se confrunta cu o pan-
demie cu SARS-CoV-2 [5]. Din cauza la resurse insuficiente
in sistemul medical, unele state nu isi pot permite din punct
de vedere financiar proceduri elective precum interventi-
ile chirurgicale [6]. In conformitate cu decizia nr. 55 de la
17.03.2020, a fost declarata starea de urgenta incepand cu
17.03.2020. Pentru a preveni raspandirea SARS-CoV-2, Guver-
nul Republicii Moldova a declarat o serie de masuri pentru a
atenua raspandirea SARS-CoV-2 in masele populationale [7].
De rand cu impactul asupra la sanatatea fizica, izolarea soci-
ala care rezultd din cauza carantinei poate duce la consecinte
psihologice precum tulburarea de stres post-traumatic, confu-
zie si furie. Aceste manifestari sunt cauzate de circumstante-
le sociale inadecvate care le putem observa In timpul izolarii
sociale, fara a dispune de informatie care vizeaza populatia
Republicii Moldova [8], in acelasi timp, importanta masurilor
ce asigura izolarea sociald a fost luata in considerare la nivel
mondial [9]. Tindnd cont de faptul ca la data de 10.10.2020,
la nivel mondial, peste 37 mln. persoane erau infectate cu
SARS-CoV-2, peste 1 mln. au decedat si aproximativ 28 mln.
au supravietuit dupa infectarea cu SARS-CoV-2, putem conclu-
ziona ca aceasta pandemie este una din cele mai mari biope-
ricole din 1n ultimele decenii, conform Organizatiei Mondiale
a Sanatatii (OMS) [10]. In Republica Moldova ne confruntim
in continuu cu o pandemie, la data de 10.10.2020 au fost in-
fectate peste 62 mii persoane conform datelor prezentate de
Ministerul Sanatatii, Muncii si Protectiei Sociale din Republica
Moldova [11]. Activitatea de cercetare care vizeaza noul coro-
navirus, SARS-CoV-2 si boala infectioasa COVID-19 ramane a fi
si la momentul de fati o sarcind importanti. Incepand cu mo-
mentul eruperii epidemiei in orasul Wuhan, provincia Hubei
nu existau date stiintifice cu privire la aceasta specie, inclusiv
originea sa si gazdele intermediare. A fost observat ca noi me-
tode de prevenire, protectie si tratament sunt implementate
in diferite sisteme medicale din lume. Aspectele fiziologice ale
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Introduction

The coronavirus that causes severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) is part of the Virus
superkingdom, Riboviria clade, Orthornavirae kingdom, Pisu-
viricota phylum, Pisoniviricetes class, Nidovirales order, Corni-
dovirineae suborder, Coronaviridae family, Orthocoronavirinae
subfamily, Betacoronavirus genus, Sarbecovirus subgenus and
SARS-related coronavirus species [1]. It is known that corona-
viruses have an increased potential of genetic recombination
[2], taking into account the high genomic similarity between
SARS-CoV-2 and BatCoV (RATG13), it is considered that bats
are the main intermediate hosts. Other animals like pangolins,
snakes, birds, palm civets and rodents are only speculated to
be intermediate hosts, without having a clear evidence at the
moment [3]. The disease caused by SARS-CoV-2 is called CO-
VID-19 and has similar clinical manifestations with most of
the infectious respiratory diseases that are encountered in the
routine clinical practice. In patients with a suspicion for CO-
VID-19 the clinical inspection involves the assessment of the
clinical signs and is confirmed after using the chest diagnostic
imaging and nucleic acid tests [4].

On the 11th march, the World Health Organization (WHO)
concluded that the world is facing a pandemic with SARS-
CoV-2 [5]. Due to the insufficient resources in the medical
system, some countries cannot afford elective procedures like
surgical interventions [6]. In conformity with the decision nr.
55 from 17.03.2020, an emergency state was declared starting
with 17.03.2020, in order to prevent the spread of the SARS-
CoV-2, the government of the Republic of Moldova declared a
series of measures in order to prevent the events in which the
virus can spread through populational masses [7]. Along with
an impact on the physical health, the quarantine may lead to
psychological consequences like post-traumatic stress disor-
der, confusion and anger. They are caused by the inadequate
social circumstances that we observe during the quarantine,
without having intel regarding the population from the Re-
public of Moldova [8], but at the same time the importance
of the quarantine measures was regarded worldwide [9]. Tak-
ing into account the fact that on the 10.10.2020, worldwide,
more than 37 mln people have been infected with SARS-CoV-2,
more than 1 mln. had a lethal outcome and more than 28 mln
survived the infection we may conclude that this pandemic
is one of the greatest biological threats that was seen in the
past decade according to the World Health Organization [10].
In the Republic of Moldova it remains an unsolved problem,
overall there were more than 62000 infected patients on the
10.10.2020 according to the Ministry of Health, Employment
and Social Protection from the Republic of Moldova [11]. The
research activity regarding the novel coronavirus, SARS-CoV-2
and COVID-19 remains an important task to accomplish. Re-
turning to the onset of the pandemic, many things were un-
clear and remained to be discussed along with the origins of
this virus. It was regarded that new methods of prevention,
protection and treatment are being implemented in differ-
ent medical systems around the world. The physiological as-
pects of the immune response in the host’s organism during



raspunsului imun 1n organismul gazdei in timpul unei infectii
cu SARS-CoV-2 sunt foarte importante pentru a intelege sem-
nificatia investigatiilor clinice, mecanismelor fiziopatologice
ale invaziei si raspandirea virusului, trebuie sa fie luate in
consideratie pentru a asigura o analiza eficientd a optiunilor
de management clinic. Aspectele clinice care au fost cercetate
la momentul de fata reprezinta o informatie foarte valoroasa,
cercetarea stiintifica a aspectelor bolii infectioase respective
ramane a fi o prioritate majora.

Aspecte fiziopatologice si clinice

Calea preponderenta de transmitere pentru SARS-CoV-2
este transmiterea aerogena prin picaturi cu particulele respi-
ratorii de diametru 5-10 pm, uzual diametrul lor are lungimea
de 5 pm. Caile de transmitere prin contactul direct si contac-
tul aerian (prin aerosoli) trebuie sa fie considerate principala
cauza de generare a aerosolilor In conditii clinice si este con-
ditionata de procedurile ce vor expune caile respiratorii supe-
rioare la mediul extern (intubatia, ventilatia prin masca) [12],
[13]. Virusul poate invada sistemul nervos central prin butonii
terminali ai nervilor olfactivi ce patrund prin lamina cribrosa
ossis ethmoidalis [14] si pneumocitele de tip II din cadrul alve-
olelor pulmonare - fiind principala cale de invazie a viitoarei
gazde [15]. La momentul de fatda o importanta majora pentru
amorsarea SARS-CoV-2 este atribuit proteazelor TMPRSS2 si
TMPRSS4 [16]. Virusul patrunde in celule prin intermediul re-
ceptorului pentru enzima de conversie a angiotensiei II [17].
Glicoproteina spike este clivata de catre serin proteaza trans-
membranara 2 (TMPRSS2) dispusa pe suprafata capsidei vira-
le si serveste drept substrat pentru receptorul ACE2 [15]. Este
compusa din 2 subunitati - S1 si S2, ce sunt separate dupa hi-
droliza. Subunitatea S2 permite fuziunea membranelor virale
si ale celulelor gazdei cu endocitoza ulterioara [18]. Recepto-
rul ACE2 este localizat pe suprafata celulelor din cadrul alve-
olelor pulmonare, celulelor endoteliale, enterocitelor si epite-
liului renal [19]. Glicoproteina spike poate fi clivata de catre
furina si o serie de catepsine [15]. CD147 (Basigin/EMMPRIN)
este un receptor alternativ de care se poate atasa glicopro-
teina virala CD147-spike pentru a invada celulele gazdei de
rand cu izoforma sa CD147 Ig-Ig,-1g, [18], acest receptor este
prezent preponderent pe suprafata celulelor hematopoietice,
eritrocitelor, celulelor epiteliale si neuronilor [19]. Caile prin-
cipale de patrundere a virusului respectiv au fost expuse mai
sus, insad cea mai mare doza virala a fost identificata in celulele
tractului respirator superior [15]. Cresterea graduala a TMPR-
SS4 si activitatea sa a fost observata la persoanele ce practica
tabacismul sub forma inhalatorie insa la momentul de fata nu
existd dovezi cu privire la faptul ca deprinderea respectiva va
determina o manifestare mai severa a COVID-19 [16].

In cadrul COVID-19 avem o patogenitate complexa si cres-
cutd comparativ cu alte infectii. Raspunsul imun este caracte-
rizat de hiperactivarea limfocitelor T (CD4+, CD8+). O crestere
din punct de vedere absolut a limfocitelor T naive si o descres-
tere a celulelor specializate a fost observata in perioada laten-
ta. Numarul limfocitelor NK si limfocitelor B este afectat. Alte
leucocite arata doar o crestere semnificativa din punct de ve-
dere relativ datorita la faptul ca numarul celorlalte limfocite se
modificd, unica exceptie fiind reprezentata de catre polimorfo-
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an infection with SARS-CoV-2 are very important in order to
understand the significance of the clinical investigations, the
pathophysiological mechanisms of invasion and virus spread
must be regarded in order to be able to appropriately analyze
the options for clinical management. The clinical aspects that
were studied at the moment represent a very valuable infor-
mation, we see a continuous process of research that is ori-
ented towards the aspects of a COVID-19 infection.

Physiopathological and clinical aspects

The main route of viral transmission for SARS-CoV-2 is via
the oral-droplet way, the respiratory particles must have an
diameter smaller then 10 um, but usually they have a diam-
eter of 5 um. The direct contact and airborne (via aerosols)
ways of transmission must also be regarded in some cases, the
main causes of aerosol generation, in a clinical setting, are the
procedures that expose the upper airways to the environment
(intubation, mask ventilation) [12], [13]. The virus can invade
the central nervous system through the terminal endings of
the olfactory fillia that pass through the lamina cribrosa of the
ethmoid bone [14] and the type Il pneumocytes that are found
in the pulmonary alveoli, this being the main route of host in-
vasion [15]. There are 2 main proteases that are responsible
for the SARS-CoV-2 priming: TMPRSS2 and TMPRSS4 [16].
The virus enters the cells via the angiotensin converting en-
zyme receptor 2 (ACE2) and uses the transmembrane serine
protease 2 (TMPRSS2) to cleave [17] the spike glycoprotein
that is located on the capsidal surface and serves as a sub-
strate for the ACE2 receptor [15]. It is composed from 2 sub-
units - S1 and S2 that are separated after hydrolysis. The S2
subunit allows the fusion of the viral and host cell membranes,
afterwards the endocytosis occurs [18]. The ACE2 receptor is
located on the surface of the cells from the pulmonary alveoli,
endothelial cells, enterocytes and the kidney epithelium [19].
The spike glycoprotein can also be cleaved by furin and a se-
ries of cathepsins [15]. CD147 (Basigin / EMMPRIN), that is
an alternative receptor, is targeted by the CD147-spike viral
glycoprotein in order to invade the host cell, along with its iso-
form CD147 Ig -Ig,-Ig, [18], this receptor is mainly present on
the surface of the hematopoietic cells, erythrocytes, epithelial
cells and neurons [19]. The main cell entry pathways of this
virus were exposed above, but the highest viral load is found
in the cells of the upper respiratory tract [15]. A raise in the
TMPRSS4 concentrations and activity was observed in smok-
ers, though there is no strong evidence that it may increase the
severity of COVID-19 [16].

In COVID-19 we have an increased and complex pathoge-
nicity. The immune response is characterized by a hyper ac-
tivation of the T lymphocytes (CD4+, CD8+). An increase in
the count of the naive T lymphocytes and a decrease in the
count of the specialized cells at the initial stages is observed.
The count of the NK lymphocytes and B lymphocytes is also af-
fected. Other leucocytes show only relative significant changes
due to the fact that the count of the lymphocytes was changing,
the only exception being represented by eosinophils which are
decreasing in count. The antibody response is characteristic
for the viral infections, with an increase in the number of the
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nucleatele eozinofile, la care vom observa o scadere din punct
de vedere absolut. Raspunsul imun este caraceristic pentru
infectiile virale, titrul anticorpilor IgM fiind crescut in timpul
perioadei acute, iar titrul anticorpilor IgG in timpul perioadei
de convalescenta [18].

Chemokinele si citokinele caracteristice care se acumu-
leaza in pacientii severi cu COVID-19 sunt factorul de necroza
tumorala a (FNT-a), interleukina-1A (IL-1A), interleukina 1B
(IL-1B), interleukina-6 (IL-6), interleukina-7 (IL-7), interle-
ukina-8 (IL-8), interleukina-9 (IL-9), interleukina 10 (IL-10),
proteina chemoatractanta a monocitelor 1 (PCM-1), proteina
macrofagald a inflamatiei 1a (PMI-1a), chemokina 10 a mo-
tifului CXC (CXCL10), factorul de stimulare colonial granu-
locitar-macrofagal (FSC-GM), factorul de stimulare colonial
granulocitar (FSC-G), interferonul y (IFN-y), factorul de cres-
tere fibroblastic (FCF), proteina indusa de catre interferonul
y (IP10), factorul de crestere plachetar (FCP) si factorul de
crestere vascular endotelial (FCVE). Trebuie de mentionat ca
doar o parte din factorii respectivi sunt semnificativi in practi-
ca clinica [15]. Activarea caii inflamazomice NLRP3 va induce
eliberarea citokinelor proinflamatorii interleukina-1§ (IL-1f3)
si interleukina-18 (IL-18) [18], ele fiind implicate in cdile pi-
roptozei [20], fapt care argumenteaza leziunile ce survin in
urma furtunii citokinice.

Interleukina-6 este foarte semnificativa in practica clinica
pentru aprecierea pacientilor cu COVID-19 [19]. Apoptoza si
necrozarea pneumocitelor de tip II de rand cu activarea ma-
crofagelor alveolare reprezinta mecanismul principal pentru
debutul pneumoniei si sindromului de destresa respiratorie
acuta (SDRA) la pacientii infectati cu SARS-CoV-2. Piroptoza
si necroptoza va determina eliberarea de damage associated
molecular patterns (DAMPs), ce vor induce manifestarea sin-
dromului de raspuns inflamator sistemic (SRIS) [15], de ase-
menea ele joaca un rol primordial in cdile inflamazomice [21].
Mutatiile in genele NLRP1, NRLP3, CASP1, MEFV pot creste
riscul de a dezvolta o boala severa [22].

Inflamatia indusa de catre raspunsul gazdei la patrunde-
rea virusului este initiatd prin intermediul caii NF-kf. O serie
de proteine virale pot interfera in cdile de expresie genetica,
in calea interferonica pot actiona proteina navetei nucleare
13 (Nsp13), proteina navetei nucleare 15 (Nsp15) si protei-
na cadrului de lecturd deschisi 9b (Orfob). in calea NF-xp
interfereaza proteina navetei nucleare 13 (Nsp13) si protei-
na cadrului de lectura deschisa 9c (Orf9c) [18]. Interferonul
(IFN) influenteaza expresia genetica a receptorului ACE2 prin
intermediul caii JAK-STAT iar patrunderea invaziva a virusului
SARS-CoV-2 poate duce la diminuarea numarului lor [23].

Diferite cai de semnalare imuna ca RIG-I, MDA5 si TLR3
sunt implicate in recunoasterea antigenelor SARS-CoV-2. A
fost observat ca polimorfismele si mutatiile in genele HLA,
ce codifica pentru antigenii complexului major de histocom-
patibilitate (CMH) pot influenta susceptibilitatea la o infectie
cu SARS-CoV-2 [24]. Concentratia de chemokine si citokine
crescuta va determina aparitia furtunii citokinice, daca in or-
ganismul pacientului cu COVID-19 se va manifesta furtuna ci-
tokinica atunci sindromul de disfunctie multipla a organelor
poate apdrea datorita leziunilor care vizeaza tesuturile intac-
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IgM antibodies during the acute phase and an increase in the
IgG antibodies in later stages [18].

The characteristic chemokines/cytokines that accumulate
in the severe COVID-19 patients are TNF-q, IL-1 (IL-1RA and
IL-1B), IL-6, IL-7, IL-8, IL-9, IL-10, monocyte chemoattrac-
tant protein-1 (MCP-1), macrophage inflammatory protein 1
a (MIP1A) C-X-C motif chemokine 10 (CXCL10), granulocyte-
macrophage colony stimulating factor (GM-CSF), granulocyte
colony stimulating factor (G-CSF), IFN-y, fibroblast growth
factor (FGF), interferon-y-inducible protein (IP10), platelet-
derived growth factor (PDGF) and vascular endothelial growth
factor (VEGF), we must mention that only a part of them are
significant in the clinical practice [15]. The activation of the
NLRP3 inflammasome pathway, will induce the release of the
proinflammatory cytokines interleukin 1 (IL-1f) and inter-
leukin-18 (IL-18) [18], they are involved in the pyroptosis
pathways [20].

We must mention that interleukin-6 (IL-6) is very signifi-
cant in the clinical practice, when we have to deal with CO-
VID-19 [19]. The quantitative loss of the type Il pneumocytes
and the activation of the alveolar macrophages represents the
underlying mechanism for the pneumonia and acute respira-
tory distress syndrome (ARDS) onset in the patients infected
with SARS-CoV-2. Pyroptosis and necroptosis leads to the re-
lease into the circulation of the damage associated molecular
patterns (DAMPs), that may induce the development of sys-
temic inflammatory response syndrome (SIRS) [15], also they
play a key role in the inflammasome related pathways [21].
Mutations in the NLRP1, NLRP3, CASP1, MEFV genes may in-
crease the risk of developing a severe disease [22].

The virus induced inflammation is initiated through the
activation of the NF-kf3 pathway. A series of viral proteins can
target the pathways of genetic expression, the interferon (IFN)
pathway is targeted by the Nsp13, Nsp15 and Orf9b. The NF-
kf3 pathway is targeted by Nsp13 and Orf9c proteins [18]. It
must be mentioned that IFN influences the ACE2 receptor ge-
netic expression through the JAK-STAT pathway, thus the inva-
sion of SARS-CoV-2 can diminish their number [23].

Different immune signaling pathways like RIG-1, MDAS5 and
TLR3 are involved in the recognition of SARS-CoV-2. [t was not-
ed that the polymorphisms and mutations in the HLA genes,
that codify for the major histocompatibility complex (MHC)
antigens, can influence the susceptibility to an infection with
SARS-CoV-2 [24]. The concentration of the chemokines and
cytokines influences their global effect on the host’s organism,
if a cytokine storm emerges in a patient with COVID-19, then
multiple organ failure (MOF) may occur due to the lesions that
regard the healthy tissues. The elderly age category seems to
be affected by the cytokine storm in an increased pattern, due
to an increase in the number of the regulatory T lymphocytes
and a decrease in the count of the CD8+ lymphocytes [25].

The endothelial cells contribute to the recruitment of the
circulating polymorphonucleated neutrophils by upregulating
chemokines like CCL5, CXCL1, MCP1, IL-8 and the expression
of the membranary proteins ICAM1, VCAM1, P-selectin. They
also may contribute to the development of the coagulopathies
because they promote the platelet adhesion and decrease



te. Categoria de pacienti cu varsta innaintata este afectata de
catre furtuna citokinica intr-o maniera crescutd, datorita unei
cresteri a numarului de limfocite T reglatoare si o descrestere
in numarul de limfocite CD8+ [25].

Celulele endoteliale contribuie la recrutarea de polimor-
fonucleate neutrofile prin upregularea chemokinelor CCL5,
CXCL1, MCP1a, IL-8 si expresia de molecule de adeziune in-
tercelulara 1 (ICAM1), moleculelor de adeziune vasculara 1
(MAV1), P-selectina. De asemenea ele contribuie la dezvolta-
rea coagulopatiilor datorita la faptul ca promoveaza adeziu-
nea plachetara si descresc activitatea trombomodulinei si pro-
teinei C reactive, trebuie sa mentionam ca ele contin vezicule
cu factorul von Willebrand (vWF) dar contributia lor in timpul
dezvoltarii coagulopatiilor este sub semn de intrebare. in CO-
VID-19 complexele de plachete sanguine-polimorfonucleate
neutrofile se pot forma in circulatia alveolara si induce imuno-
tromboza care rezulta intr-o conditie similara la coagularea
intravasculara diseminata (CID) [15].

Cristale critice de culoare albastru-verde au fost identifi-
cate in citoplasmele polimorfonucleatelor neutrofile si mono-
citelor intr-un numar redus de pacienti cu COVID-19, ele pot
fi predictive pentru urmari letale [26]. Invazia virala a glandei
tiroide poate cauza tiroidita virala subacuta cu tirotoxicoza
ulterioar3, poate fi abordata clinic prin identificarea unei con-
centratii crescute de proteina C-reactiva ce sugereaza posibili-
tatea unei asemenea conditii insa alte procese inflamatorii pot
fi de asemenea prezente In organismul uman [27].

Conform unei meta-analize, manifestarile clinice uzuale in
COVID-19 sunt febra, tusea seacd, mialgia/astenia, expecto-
ratiile si dispneea. Cele neuzuale sunt reprezentate de catre
cefalee, vertij, diaree, greatd/voma [28], anosmie, ageuzie si
alte acuze relatate la sistemul nervos central si periferic [14].
Febra reprezinta cel mai prevalent simptom [29]. Conform
unui reviu sistematic ce vizeaza metoda de diagnostic clinic
imagistic a tomografiei computerizate, cel mai des in pacien-
tii cu COVID-19 leziunile pulmonare afecteaza ambii plamani
cu o prevalenta crescuta in regiunile periferice si opacitati de
sticla mata (OSM), pot fi identificate des de rand cu consoli-
darile pulmonare, mai putin probabil putem identifica bron-
hograme aerice, opacitati liniare, semnul «crazy paving» si
ingrosari interlobulare septale [30]. S-a identificat o corelatie
slaba intre semnele identificate pe tomografia computerizata
a cavitatii toracice si testele pozitive ale RT-PCR la pacientii cu
COVID-19, insa exista o corelatie slaba intre ele cu o incidenta
izolata crescuta [31].

Sistemul respirator este afectat cu o severitate crescuta la
pacientii cu COVID-19. Inima, rinichii, sistemul gastrointesti-
nal (inclusiv ficatul) si sistemul nervos central pot fi afectate.
Nu in ultimul rand o totalitate de manifestari dermatologice
pot fi observate [32]. Altd meta-analiza care vizeaza biomar-
kerii in COVID-19 afirma ca alanin-aminotransferaza (ALAT),
aspartat-aminotransferaza (ASAT), bilirubina totald, azotul
uremic sanguin, creatinina, creatinin-kinaza (CK), mioglobi-
na, creatin-kinaza MB (CK MB) si troponina cardiaca pot avea
concentratii crescute). Biomarkerii inflamatori care au fost
observati sunt reprezentati de catre proteina C reactiva, fe-
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the activity of thrombomodulin and protein C, we have to
note that they also contain vesicles with the von Willebrand
factor (vVWF) but their contribution during the development
of the coagulopathies is questionable. In COVID-19, platelet-
neutrophil complexes may form in the alveolar circulation and
further induce immuno-thrombosis that results in a condition
similar to disseminated intravascular coagulation (DIC) [15].

Critical blue-green crystals were identified in the cyto-
plasms of the polymorphonucleated neutrophils and mono-
cytes of a reduced number of patients with COVID-19, they
may be predictive for a lethal outcome [26]. The viral inva-
sion of the thyroid gland may cause viral-induced subacute
thyroiditis with subsequent thyrotoxicosis, clinically assessed
due to an increased concentration of C-reactive protein (CRP)
that suggests the possibility of such a condition, but other in-
flammatory processes may be present in the body as well [27].

According to a meta-analysis, the usual clinical manifesta-
tions in COVID-19 are: fever, dry cough, myalgia/fatigue, ex-
pectorations and dyspnea. The unusual ones are represented
by headache, dizziness, diarrhea, nausea, vomiting [28], anos-
mia, ageusia and other ones that are related to the central and
peripheral nervous system [14]. Fever is the most prevalent
symptom [29]. According to a systematic review of the com-
puter tomography findings, most often in the patients with
COVID-19, the pulmonary lesions affect both lungs and are
most likely peripheral, the ground glass opacities (GGO) are
also seen often along/with consolidations, less likely we can
identify air bronchograms, linear opacities, crazy-paving pat-
terns and interlobular septal thickenings [30]. According to a
study that revised the correlation between chest computer to-
mography (CT) signs and positive RT-PCR test in the patients
with COVID-19, there is a weak correlation between them but
a high isolated incidence [31].

Though the respiratory system is the most affected one in
the patients with COVID-19, the heart, kidneys, gastrointesti-
nal system (including the liver) and the central nervous system
may be affected. Not lastly, a totality of dermatological findings
may be observed [32]. Another meta-analysis regarding the
biomarkers in COVID-19 states that alanine aminotransferase
(ALT), aspartate aminotransferase (AST), total bilirubin, blood
urea nitrogen (BUN), creatinine, creatinine-kinase (CK), myo-
globin, creatine-kinase MB (CK MB) and cardiac troponin I can
be increased. The inflammatory biomarkers that were regard-
ed are represented by C-reactive protein (CRP), serum ferri-
tin, procalcitonin, IL-2R, IL-6, IL-8, IL-10 and the erythrocyte
sedimentation rate (ESR). The prothrombin time, D-dimer and
fibrinogen levels are raised [33] [34] along with the VIII* co-
agulation factor. A decrease in the protein S levels is observed
[35]. The most significant biomarkers that varied are: white
blood cells count (WBCC), total bilirubin, creatine kinase, se-
rum ferritin, interleukin 6 (IL-6) - that have an increased se-
rum level along with a decrease in the lymphocyte count and
platelet count. It has to be regarded that these changes are not
characteristic for all COVID-19 patients [33].

Interleukin 6 (IL-6) and C-reactive protein (CRP) were
proven to be correlated with the severity of COVID-19 [36].
Along with the biomarkers, predictive scores like Sequential
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ritina sericd, procalcitoning, interleukina 2R (IL-2R), interle-
ukina 6 (IL-6), interleukina-8 (IL-8), interleukina 10 (IL-10).
De rand cu biomarkerii enumerati mai sus, rata sedimentarii
eritrocitare (ESR) poate fi predictivd. Timpul protrombinic,
nivelul de D-dimerii si fibrinogen este crescut [33] [34] de
rand cu factorul de coagulare VIII. Scaderea concentratiei de
proteina S a fost observata [35]. Cei mai semnificativi biomar-
keri care variaza sunt: numarul de leucocite, bilirubina total3,
creatin-kinaza, feritina seric3, interleukina 6 (IL-6), avand un
nivel seric crescut de rand cu o scadere in numarul de limofic-
te si plachete sanguine. Nu sunt utili pentru toti pacientii cu
COVID-19 [33].

A fost demonstrat faptul ca nivelul IL-6 si CRP are o corela-
tie directa cu severitatea in COVID-19 [36]. De rand cu biomar-
kerii, scorurile predictive precum Sequential Organ Failure
Assessment Score (SOFA) pot sa fie utilizate pentru a prezice
riscurile 1n aceasta boala infectioasa [37]. Trombocitopenia a
fost asociata cu un risc crescut de manifestare a unei boli se-
vere si o crestere a mortalitatii in pacientii cu COVID-19 [38].
Concentratia de D-dimeri a fost corelata cu dezvoltarea trom-
bozei conform unui studiu [35]. Pacientii infectati cu SARS-
CoV-2 ce prezinta leziuni cardiace au o crestere graduala in
concentratia troponinelor cardiace serice, In special troponina
cardiaca I, ce are o concentratie relativ crescuta intr-o propor-
tie mica de pacienti cu forma slaba sau moderata in timp ce
formele severe au o crestere semnificativa a concentratiilor de
troponinad cardiaca I [39].

Diabetul zaharat, hipertensiunea arteriald, bronhopatia
pulmonara obstructiva cronica, bolile cardiovasculare si ce-
rebrovasculare au fost demonstrate a fi factori de risc majori
pentru pacientii cu COVID-19 [40], primele doua comorbidi-
tati sunt cele mai prevalente in pacientii infectati cu SARS-
CoV-2 [29]. Cauza pericolului acestor conditii rezida din faptul
ca aceste sisteme de organe sunt atacate de catre proteaze si
specii reactive de oxigen care sunt secretate in timpul raspun-
sului imun [32]. Alta meta-analiza a identificat un grup larg de
factori de risc de rand cu varsta avansata (>65 ani) si deprin-
deri de tabacism inhalatoriu pe langa cele care au fost enume-
rate mai sus [41]. A fost observat cd genul masculin are urmari
mai severe comparativ cu genul feminin [42]. Procalcitonina
sericad a fost asociata cu sanse crescute de a dezvolta un CO-
VID-19 sever [43].

O meta-analiza mentioneaza ca prevalenta unor infectii
recurente cu SARS-CoV-2 a fost aproximativ de 16% la nivel
global, cu o heterogenitate graduala dependenta de regiunea
geografica. Proportia pacientilor cu comorbiditati ce au avut
un COVID-19 recurent a fost de 43%. [1]. Conform altei opi-
nii, majoritatea pacientilor recurenti pot fi confundati cu cei
care au avut un test fals-negativ in timpul perioadei prodro-
male [2]. Intr-un studiu de caz, o pacienti cu febra recurents
si cu suspectie pentru infectie microbiald a fost diagnosticata
cu boala COVID-19 [3], acest caz demonstreaza ca pacientii in-
fectati cu SARS-CoV-2 pot avea raspunsuri fiziologice atipice
pentru aceasta infectie. Intervalul de timp pentru persistenta
in plasma a ARN-ului SARS-CoV-2 este incert la momentul de
fata [1], [4].
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Organ Failure Assessment score (SOFA) can be used in order to
predict the risks in this infectious disease [37]. Thrombocyto-
penia was associated with an increased risk of severe disease
and mortality in patients with COVID-19 [38]. The concentra-
tion of D-dimers was correlated with the occurrence of throm-
bosis events according to a study [35]. The COVID-19 patients
that have cardiac lesions are observed to have an increase in
the concentration of serum cardiac troponins, especially cTnl
that is slightly increased in a small proportion of patients with
mild and moderate forms. The severe forms have a significant
increase in cTnl concentration [39].

Diabetes mellitus, arterial hypertension, chronic obstruc-
tive pulmonary disease (COPD), cerebrovascular diseases and
cardiovascular diseases were proven to represent major risk
factors in patients with COVID-19 [40], the first two being the
most prevalent in patients infected with SARS-CoV-2 [29]. The
reason of the dangers that these conditions pose relies on the
fact that these organ systems are the targets for the proteases
/ antiproteases system and reactive oxygen species that are
secreted during the immune response [32]. Another meta-
analysis identified the broad risk factor group of respiratory
diseases along with advanced age (>65 years) and smoking
habits besides the ones that were enlisted above [41]. It was
regarded that the male gender has a more severe outcome
compared to the female gender [42]. Serum procalcitonin was
associated with increased odds of developing a severe COV-
ID-19 [43].

A meta-analysis states that the prevalence of a recurrent
infection with SARS-CoV-2 was approximatively 16% at a
global scale with gradual heterogeneity depending on the geo-
graphic region. The proportion of patients with comorbidities
that had recurrent COVID-19 was of 43%. We must not for-
get about false negative test reports [1]. According to another
opinion most of the recurrent patients may be confounded
with those that have false-positive tests during the prodromal
stage of the disease [2]. In a case report a patient with recur-
rent fever and suspected microbial infection was diagnosed
with COVID-19 [3], this indicates to the fact that in particular
patients infected with SARS-CoV-2 there may exist atypical
physiological responses to the infection. The time interval for
the persistence of SARS-CoV-2 RNA in the plasma is uncertain
at the moment [1], [4].

Hydroxychloroquine (HCQ) was proven to be effective in
the prevention of the progression of lung lesions, without hav-
ing an impact on the viral cure according to a meta-analysis
[44]. The studies made on the effects of corticosteroids in
COVID-19 are very inconclusive, severe patients require this
class of drugs more often but at the same time it increases the
mortality rate [45]. An alternative to corticosteroids may be
represented by Chinese medical herbs [46], they are proven
to have similar effects with corticosteroids, in the treatment
of SARS-COVID, according to a Cochrane Library Review [47].
A double-blind placebo-controlled multicenter trial provided
evidence that remdesivir doesn’t provide significant thera-
peutic effects [48]. Lopinavir / ritonavir was proven to slightly
reduce the mortality among the patients with COVID-19, but
no data regarding other clinical aspects was presented in the



Hidroxiclorochina a fost demonstrata a fi eficienta in pre-
venirea progresiei de leziuni pulmonare fara a avea un impact
asupra la tratamentul antiviral conform unei meta-analize
[44]. Studiile efectuate asupra la efectele corticosteroizilor in
pacientii cu COVID-19 sunt foarte incerte la momentul de fata,
pacientii severi necesitad aceasta clasa de medicamente intr-o
incidentad crescutd insa in acelasi timp ele cresc rata mortalita-
tii [45]. O alternativa pentru corticosteroizi este reprezentata
de catre ierburile medicale chinezesti [46], a fost demonstrat
faptul cd ele au efecte similare cu corticosteroizii in compen-
sarea modificarile fiziopatologice in timpul tratamentului in-
fectiei cu SARS-COVID conform unui reviu din baza de date a
Cochrane Library [47]. Un studiu controlat cu utilizarea unui
grup placebo, dublu-orb, multicentric a adus dovezi la faptul
ca remdesivir nu are efecte terapeutice semnificative [48].
Lopinavir/ritonavir reduce mortalitatea in randurile pacien-
tilor cu COVID-19, in studiul respectiv nu au fost oferite date
cu referire la alte aspecte clinice [49]. Nu am identificat studii
semnificative ce vizeaza eficienta la tocilizumab, sarilumab si
ribavirin insd la momentul de fata ele sunt propuse in calitate
de agenti terapeutici potentiali [50]. Multe vaccine potentia-
le sunt considerate pentru COVID-19, Insa doar o mica parte
din ele parcurg etapele de testare clinica [51]. Conform date-
lor identificate in literaturd, eficienta plasmei convalescente
este incertd la momentul de fata [52], [53] insa in unele tari ea
reprezinta metoda cea mai prevalenta de tratament conform
literaturii stiintifice [54]. Terapia cu celule stem 1n pacientii cu
COVID-19 nu a fost demonstrata a fi eligibila la momentul de
fata pentru practica clinica [55].

Conform unui reviu al literaturii, echipamentul de protec-
tie complet nu este demonstrat a fi foarte eficient, din punct
de vedere statistic, pentru a preveni infectia cu SARS-CoV-2,
insa nu trebuie sa uitam despre faptul ca in anumite circum-
stante unii individuali pot sa fie protejati de acest echipament
si nu trebuie ignorata necesitatea sa In practica clinica. Res-
piratorele purificatoare de aer au fost demonstrate a fi mai
eficiente comparativ cu alte utilaje sau piese ale uniformei cli-
nice, pentru a preveni infectarea pe calea aeriana sau nazala
[56]. Sunt si alte optiuni: masti chirurgicale fluido-rezistente,
piesele faciale FFP2, FFP3, N95 etc. [12]. De rand cu echipa-
mentul de protectie si respiratoare/masti, echipamentul de
protectie personal contine manusi si ochelari/viziere [57]. O
meta-analiza afirma ca nu exista diferente semnificative pen-
tru riscul de infectare in personalul medical care utilizeaza
respiratoare N95 si masti medicale simple, Insa nu putem fi de
acord in totalitate [58]. A fost demonstrat faptul ca personalul
medical care utilizeaza echipamentul de protectie personala
acuza cefalee sau o exacerbatie manifesta a cefaleei [59]. Dez-
infectantele produse 1n baza alcoolilor au fost demonstrate a
fi mai eficiente insa nu cauzeaza dermatita iritanta de contact
la fel de des precum cele ce nu sunt produse in baza de alcooli,
daca vorbim despre igiena mainilor orientata spre prevenirea
COVID-19 [60].
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same systematic review [49]. We haven’t identified significant
studies regarding the efficiency of tocilizumab, sarilumab and
ribavirin, as they are proposed right now as potential thera-
peutic agents [50]. Many potential vaccines are regarded for
COVID-19, but only a few of them are undergoing clinical test-
ing [51]. According to the literature data, the efficiency of the
convalescent plasma is uncertain at the moment [52], [53]
though in some countries it represents the leading treatment
method [54]. The stem cell therapy in the patients with COV-
ID-19 is not proven to be eligible at the moment in the clinical
practice [55].

According to a review, full-body coverage is not proven to
be very effective, from a statistical point of view, in order to
prevent the infection with SARS-CoV-2, but we must regard
that individuals may be protected in some circumstances by
this equipment and must not ignore it’s necessity in the clini-
cal practice. Air-purifying respirators are proven to be the
most reliable face coverings in order to prevent the oral or na-
sal transmission [56], but there are other options: fluid resis-
tant surgical facemasks, face pieces FFP2, FFP3, N95 and many
other [12]. Along with the full body coverage and respirators
/ masks, the personal protective equipment (PPE) contains
gloves and goggles / face shields [57]. Though a meta-analysis
claims that there is no difference between the risk for infec-
tion in the medical personnel that wears N95 respirators and
simple medical masks, we cannot fully agree [58]. It was prov-
en that the medical personnel that wears the personal protec-
tive equipment (PPE) may develop headaches de novo or have
a manifested exacerbation of their pre-existing headache dis-
orders [59]. Alcohol-based sanitizers are proven to be more
effective and don’t cause irritant contact dermatitis as often as
non-alcohol based ones, when talking about the hand hygiene
that is oriented towards the prevention of COVID-19 [60].

Conclusions

At the moment the knowledge and understanding of the
physiological and pathophysiological aspects in COVID-19
is having a steady progress. We have to notice that we have
a complete clinical picture regarding this infectious disease,
though the presence of comorbidities may make the progres-
sion and clinical manifestation of the disease unpredictable.
We don’t have a full understanding, at the moment, of the atyp-
ical clinical manifestations in COVID-19. There are numerous
clinical trials that are oriented towards the assessment of the
efficiency of different treatment options in the patients with
this infectious disease, though some of them are not proven
to be effective.
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Concluzii

Cunostintele si comprehensibilitatea aspectelor fiziologice
si fiziopatologice In COVID-19 are un progres stabil. Trebuie sa
atentionam asupra la faptul ca avem un tablou clinic complet
cand vine vorba despre aceasta boala infectioasa Insa prezen-
ta comorbiditatilor poate determina o progresie si manifes-
tare clinica imprevizibild. La momentul de fata nu intelegem
complet manifestarile clinice atipice In COVID-19. Numeroase
studii clinice sunt orientate spre evaluarea eficientei in diferite
optiuni de tratament pentru pacientii cu aceastd boala infec-
tioasd, Insa unele din ele au fost demonstrate a fi ineficiente.
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