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Ce nu este cunoscut, deocamdata, la subiectul abordat

In pofida modalititilor noi de diagnostic, si a implimentirii
noilor protocoale de tratament, infectia data ramane o entita-
te ce determina noi si noi cazuri de decese, preponderent la
pacientii, care au mai multi factori predispozanti si cu imuno-
deficientd majora.

Ipoteza de cercetare

0 cunoastere mai aprofundata a mecanismelor fiziopatolo-
gice a infectiei cu COVID-19 ar permite de a elabora noi teh-
nici de diagnostic a infectiei date si de a efectua un diagnostic
diferentiat cu alte infectii virale sau bacteriene, cat si de a a
elabora noi algoritmi de tratament farmacologic antiviral.

Noutatea adusa literaturii stiintifice din domeniu

S-a constatat ca CD147, un receptor din membrana celule-
lor gazda, este o cale noua pentru invazia SARS-CoV-2. Astfel,
medicamentele care interfereaza cu complexul proteina vi-
rala SP / CD147, sau influenteaza expresia CD147 din mem-
brana celelelor gazda pot inhiba invazia si diseminarea virala
intre alte celule, inclusiv in celulele progenitoare / stem.

Rezumat

Introducere. COVID-19, noua boala coronavirus cauza-
ta de sindromul respirator acut sever coronavirus 2 (SARS-
CoV-2), a devenit din 11 martie 2020 o pandemie la nivel
mondial cu consecinte dezastruoase pentru intreaga omeni-
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What is not known yet, about the topic

Despite the new ways of diagnosis, and the implementa-
tion of new, treatment protocols, COVID-19 remain an entity
that causes new and new cases of death, mainly in patients,
who have several predisposing factors and major immunode-
ficiency.

Research hypothesis

A best investigation of the pathophysiological mechanisms
of COVID-19 infection would lead to the development of the
new techniques for diagnosing and to make a differentiated
diagnosis with other viral of bacterial infections as well as to
develop new antiviral pharmacological treatment algorithms.

Article’s added novelty on this scientific topic

CD147, a host cell membrane receptor, has been found to
be a novel pathway for SARS-CoV-2 invasion. Thus, drugs that
interfere with the SP / CD147 viral protein complex, or influ-
ence CD-147 expression in the host cell membrane, may in-
hibit viral invasion and spread among other cells, including
stem cells.

Abstract

Introduction. The novel coronavirus disease, COVID-19,
caused by severe acute respiratory syndrome of coronavirus
2 (SARS-CoV-2), leading to a global pandemic on March 11,
2020 and bringing disastrous consequences for the whole
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re, ce impune masuri stringente de cautare continud a re-
mediilor medicamentoase eficiente. COVID-19 a generat un
mare interes in randul medicilor si a oamenilor de stiinta
de pe tot globul pamantesc, astfel la momentul actual nu-
marul publicatiilor a atins un numar 1nalt care, din pacate,
insa, nu au prezentat rezulte pozitive intru stoparea acestei
pandemii. In baza acelorasi studii, se poate remarca faptul
ca, desi copiii sunt mai putin sensibili la virusul SARS-CoV-2,
nu se exclud cazurile de evolutie severa si in randul acesto-
ra. Studierea si abordarea in continuare a acestei probleme,
devine, astfel indispensabila intru reevaluarea tacticilor de
diagnostic, cit si conduitei pacientului infectat cu virusul
SARS-CoV-2, si nu in ultimului rand, elaborarea a noi metode
de tratament eficiente.

Material si metode. Au fost studiate o diversitate de pu-
blicatii din reviste cunoscute, cumulate pe parcursul intre-
gii perioade pandemice. Totodatd, am prezentat datele unui
studiu recent, martie 2020, o analiza retrospectiva a datelor
clinice ale 113 pacienti decedati de COVID-19. Bibliografia
finala a inclus 38 de referinte.

Rezultate. in pofida modalitatilor noi de diagnostic, in-
fectia data ramane o entitate ce nu presupune un tratament
specic, care ar prezenta rezultate vadite pe parcursul pan-
demiei. Se observa acea tendinta de-a actiona pe diverse cai
terapeutice, printre care: (1) utilizarea preparatelor cu in-
terferon, imunoglogulinelor intravenoase, inhibitori ai pro-
teazelor, cat si plasmei convalescente.

Concluzii. O cunoastere mai aprofundata a mecanis-
melor fiziopatologice a infectiei cu COVID-19 ar permite
de a elabora noi tehnici de diagnostic a infectiei date si de
a efectua un diagnostic diferentiat cu alte infectii virale sau
bacteriene, cat si de a a elabora noi algoritmi de tratament
farmacologic.

Cuvinte cheie: SARS-CoV-2, COVID-19.

Introducere

COVID-19, noua boala coronavirus cauzata de sindromul
respirator acut sever coronavirus 2 (SARS-CoV-2) si care a iz-
bucnit la sfarsitul anului 2019 la Wuhan, China, a devenit din
11 martie 2020 o pandemie la nivel mondial, cu consecinte
dezastruoase pentru intreaga omenire. Astazi, exista peste 5
milioane de cazuri confirmate de COVID-19 cu peste 300.000
de victime in lume. COVID-19 a generat un mare interes in
randul medicilor si a oamenilor de stiinta de pe tot globul
pamantesc. A aparut un numar fara precedent de publicatii
stiintifice, In care sunt reflectate date despre diferite aspecte
ale epidemiologiei, raspandirii, manifestarilor clinice, pato-
genie, strategii de tratament, prevenire si management.

Material si metode

Au fost studiate o diversitate de publicatii din reviste cu-
noscute, cumulate pe parcursul intregii perioade pandemi-
ce. Totodata am prezentat datele unui studiu recent, martie
2020, o analiza retrospectiva a datelor clinice ale 113 paci-
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of mankind. Today, over 5 million cases of COVID-19 were
confirmed and over 300,000 deaths occurred worldwide.
COVID-19 has generated great interest among doctors and
scientists around the world. According to present data, chil-
dren are reported to be less sensitive to SARS-CoV-2 virus,
although, cases of severe evolution are not excluded. The
further study of this problem becomes indispensable for the
re-evaluation of diagnostic tactics, as well as for the behav-
ior the patient infected with the SARS-CoV-2 virus and the
elaboration of the new effective treatment methods.

Material and methods. A variety of publications, accu-
mulated throughout the pandemic period, from well-known
journals have been studied. We also presented the data of a
recent study, March 2020, a retrospective analysis of clinical
data of 113 patients who died of COVID-19. The final bibliog-
raphy included 38 references.

Results. Despite the new diagnostic methods, this infec-
tion remains a significant cause of mortality, mostly in pa-
tients who have several predisposing factors and a major im-
mune deficiency, hemostasis and other disorders. There is a
tendency to act in various therapeutic ways, including: (1)
the use of interferon as therapy, intravenous immunoglobu-
lins, protease inhibitors and convalescent plasma.

Conclusions. Further studies of the pathophysiological
mechanisms of COVID-19 infection would allow discover-
ing new techniques for diagnosing and differentiating this
disease with other viral or bacterial infections, as well as to
develop new antiviral pharmacological algorithms, includ-
ing vaccines, which combined with other remedies will al-
low improving the prognosis and reducing mortality in the
early stages of infection.

Key words: SARS-CoV-2, COVID-19.

Introduction

The novel coronavirus disease, COVID-19, caused by se-
vere acute respiratory syndrome of coronavirus 2 (SARS-
CoV-2), broke out in late 2019 in Wuhan, China, leading to a
global pandemic on March 11, 2020 and bringing disastrous
consequences for the whole of mankind. Today, over 5 mil-
lion cases of COVID-19 were confirmed and over 300,000
deaths occurred worldwide. COVID-19 has generated great
interest among doctors and scientists around the globe. An
unprecedented number of scientific works have been pub-
lished, which reveal data on various aspects of COVID-19
epidemiology, spread, clinical manifestations, pathogenesis,
treatment strategies, prevention and management.

Material and methods

A variety of publications, accumulated throughout the
pandemic period, from well-known journals have been
studied. We also presented the data of a recent study, March
2020, a retrospective analysis of clinical data of 113 patients
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enti decedati de COVID-19. Bibliografia finald a inclus 38 de
referinte.

Rezultate

Rezultatele necropsiei pacientilor decedati

Analiza retrospectiva a datelor clinice ale 113 pacienti
decedati de COVID-19 [1] a stabilit urmatoarele date. Varsta
medie a pacientilor decedati a constituit 68 de ani, ceea ce
este mai mare decat cea a pacientilor recuperati - 51 de ani.
Printre cei decedati, a predominat sexul masculin - 73%. Hi-
pertensiunea arteriala cronica si alte comorbiditati cardio-
vasculare au fost mai frecvente la pacientii decedati (48%)
si, respectiv, (14%), decat la pacientii recuperati (24% si
4%). Dispneea, stresul toracic si tulburarea constiintei au
fost mai frecvente la pacientii decedati - (62%), (49%) si
(22%), decat la pacientii recuperati - (31%), (30%) si (1%).
Perioada mediana de la debutul bolii pana la deces la paci-
entii decedati a fost de 16zile (intervalul interquartil 12-20
zile). Leucocitoza a fost prezenta la 50% pacienti care au
decedat, fatd de 4% la cei care s-au recuperat. Limfopenia
a fost prezenta in (91%) si respectiv (47%). Nivelul ALAT si
ASAT (afectarea ficatului - sindromul citolitic hepatopriv),
creatininei (afectarea renald), creatinfosfokinazei, LDH, tro-
poninei cardiace [ (Thl), ale pro-NT-BNP - biomarkerii afec-
tarii acute ale cardiomiocitului, al leziunilor cardiovasculare
si D-dimerii - indica la prezenta trombinemiei si fibrinolizei
(sindromului CID - un sindrom paradoxal, cand in circulatia
sangvind sunt prezenti microtrombi de fibrina care blochea-
zd microcirculatia pe fundalul hemoragiilor raspandite, pro-
vocate de coagulopatia de consum) au fost semnificativ mai
mari la pacientii decedati decat la pacientii recuperati.

Complicatiile observate mai frecvent la pacientii decedati
au fost sindromul de detresa respiratorie acuta (100%), in-
suficienta respiratorie de tip I (51%), sepsis (100%), leziuni
cardiace acute (77%), insuficienta cardiaca (49%), alcaloza
(40%), hiperkaliemie (37%), leziuni renale acute (25%),
encefalopatie hipoxica (20%). Pacientii cu comorbiditati
cardiovasculare au avut mai multe sanse sa dezvolte compli-
catii cardiace. Indiferent de istoricul bolilor cardiovasculare,
leziunile cardiace acute si insuficienta cardiaca au fost mai
frecvente la pacientii decedati [2].

Infectia cu coronavirus 2 cu sindrom respirator sever
acut (SARS) poate provoca inflamatii pulmonare si sistemi-
ce, ceea ce duce la disfunctii multiorganice la pacientii cu
risc ridicat. Sindromul de detresa respiratorie acuta si in-
suficienta respiratorie, sepsisul, leziunile cardiace acute si
insuficienta cardiacad au fost cele mai frecvente complicatii
critice In timpul exacerbarii infectiei cu COVID-19.

Sursele de infectie si poarta de intrare

Poarta de intrare a agentului patogen este epiteliul trac-
tului respirator superior si celulele epiteliale ale stomacului
si intestinelor. Celulele endoteliale au o pozitie cheie in re-
actiile inflamatorii locale, a mediatorilor inflamatiei citoki-
nice, fiind situate strategic la limita sange-tesut. Implicarea
functionald a endotelului in sistemul cascadei proteolitice,
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who died of COVID-19. The final bibliography included 38
references.

Results

Autopsy results of deceased patients

The retrospective study conducted on the clinical data of
113 patients, who died of COVID-19 [1] showed the follow-
ing results. The mean age of deceased patients was 68 years,
which is higher than that of recovered patients - 51 years.
The death rate was predominantly higher in male patients
- 73%. Chronic hypertension and other cardiovascular co-
morbidities were found more common in deceased patients
(48% and 14%, respectively) than in recovered patients
(24% and 4%, respectively). Dyspnea, chest tightness and
impaired consciousness were more common in deceased
patients - 62%, 49% and 22% of cases than in 31%, 30%
and 1% of recovered patients, respectively. The median time
from the disease onset to death was 16 (interquartile range
12.0-20.0) days among deceased patients. Leukocytosis
was present in 50% of patients who died, compared to 4%
of cases who recovered. Lymphopenia was present in 91%
and 47%, respectively. The assessment of ALAT and ASAT
(liver disease — hepatoprive cytolysis syndrome), creatinine
(kidney damage), creatine phosphokinase, LDH, cardiac tro-
ponin I (ThIl), NT-proBNP biomarkers of acute cardiomyo-
cyte injury, cardiovascular disease and D-dimers, indicating
thrombinemia and fibrinolysis (DIC syndrome is a phenom-
enon, characterized by deposition of fibrin microthrombi
within the bloodstream, blocking small blood vessels, and
being related to an underlying profuse bleeding due to con-
sumption coagulopathy) showed significantly higher indices
in dead patients than in those who recovered.

The most common complications in deceased patients
were acute respiratory distress syndrome (100%), type I re-
spiratory failure (51%), sepsis (100%), acute heart disease
(77%), heart failure (49%), alkalosis (40%), hyperkalemia
(37%), acute kidney injury (25%), and hypoxic - ischemic
encephalopathy (20%). Patients with cardiovascular comor-
bidities were more likely to develop heart complications.
Regardless of patient’s cardiovascular disease history, acute
heart impairment and heart failure were more commonly
reported in deceased patients [2].

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) might cause lung and systemic inflammation, leading
to multiple organ failure in high-risk patients. Acute respi-
ratory distress syndrome, respiratory failure, sepsis, acute
heart injury and heart failure were the most common critical
complications during exacerbation of COVID-19 infection.

Sources and gateways for infection

The pathogen enters the epithelium of the upper respi-
ratory tract and the epithelial cells of the stomach and in-
testines. Endothelial cells are major participants in inflam-
matory reactions and mediators of cytokine inflammation
due to their strategic location at the blood-tissue boundary.
The role of endothelial function in the proteolytic cascade
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al interactiunii celulare si a modularii mediatorilor este
foarte importanta. In conditii normale, celulele endoteliale
nu au functie trombogend, in timp ce fiind stimulate, devine
dominanta activitatea procoagulanti. In sepsis, soc septic
si MODS Ia nivelul endoteliului se rupe echilibrul intre acti-
vitatea nontrombogenica si trombogenica, in favoarea celei
trombogenice.

Desi COVID-19 afecteaza In mod preferential plamanii
si tractul respirator, pacientii cu forme severe de COVID-19,
de asemenea, pot prezenta simptome neurologice (cum ar fi
dureri de cap, ameteli, hipogeuzie si nevralgii) si complicatii,
inclusive, encefalopatie, boli cerebrovasculare acute, afecta-
re a constiintei si leziuni musculare scheletice [3].

Afectarea creierului se poate produce prin placa osului
etmoid (Lamina cribrosa) sau prin diseminarea SARS-CoV-2
din circulatia sistemicd, primul simptom fiind modificarea
simtului mirosului (hipoosmia), precum si edemul mucoasei
nazofaringelui [4]. Virusii corona nu sunt neurotropi si pri-
ma lor tinta este epiteliul respirator.

Etapa initiala a infectiei este penetrarea SARS-CoV-2 in
celulele tinta avand receptori ai enzimei de conversie a an-
giotensinei de tipll (ACE2). Cu toate acestea, tinta principala
si realizabila rapid sunt celulele alveolare de tipll (AT2) ale
plamanilor, ceea ce determind dezvoltarea pneumoniei.

Caracteristica epidemiologica

La moment, se admite ca peste 341 de tulpini de virusuri
au fost eliberate 1n biosfer3, cu tinte pe tot globul. Particule-
le de COVID sunt virusuri acoperite cu un strat lipoproteic,
nanoparticule de aerozoli capabile sd supravetuiasca cateva
ore sau zile in aer sau pe diverse suprafete. Principala sursa
de infectie este persoana bolnava, inclusiv cea aflata in peri-
oada de incubatie a bolii. Transmiterea infectiei se realizea-
za pe calea aeriang, prin aerosoli in timpul tusei, stranutului
si vorbirii cu omul bolnav la o distanta apropiata (mai mica
de 2 m). Calea de transmitere prin contact are loc In timpul
strangerilor de mana si a altor forme de contact direct cu
o persoand infectatd, precum si prin produsele alimentare,
suprafetele si obiectele contaminate cu virusul. Se stie ca la
temperatura camerei SARS-CoV-2 este capabil sa-si mentina
viabilitatea pe diferite obiecte de mediu timp de cel putin 3
zile.

Conform datelor stiintifice, este posibila transmiterea vi-
rusului pe cale fecal-orala. ARN SARS-CoV-2 a fost depistat la
examinarea materiilor fecale de la pacienti. Proteina nucleo-
capsidica COVID-19 a fost gasitd in citoplasma celulelor epite-
liale ale glandelor salivare, stomacului, duodenului si rectului,
tractului urinar. A fost stabilit rolul COVID-19 ca infectie aso-
ciati cu furnizarea de ingrijiri medicale. In concluzie, prima
linie de aparare este sistemul imunitar uman, combinat cu
izolarea sociala.

COVID-19, mecanisme de patogenie

Dupa cum s-a relatat, receptorul tinta pentru atasarea la
celula si interiorizarea ulterioara a virusului este recepto-
rul enzimei ACE2. Receptorii ACE2 sunt prezenti pe celule-
le tractului respirator, rinichi, esofag, vezica urinara, ileon,
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system, cell interaction and mediator modulation is highly
important. Normally, endothelial cells do not exhibit throm-
bogenic properties while being stimulated, the procoagulant
activity increases. The balance between non-thrombogenic
and thrombogenic activity of endothelium cells is impaired
during sepsis, septic shock and MODS, resulting in an in-
creased thrombogenicity.

Although COVID-19 typically affects the lungs and respi-
ratory tract, patients with severe forms of COVID-19 may
also experience neurological symptoms (such as headaches,
dizziness, hypogeusia, and neuralgia) and complications, in-
cluding encephalopathy, acute cerebrovascular disease, im-
paired consciousness and skeletal muscle damage [3].

Brain damage might occur through the ethmoid bone
(Lamina cribrosa) or via SARS-CoV-2 spread into the blood
flow; the first symptom being reported is the loss of smell
(hyposmia), as well as swelling of the nasopharyngeal mu-
cosa [4]. Corona viruses are neurotropic types and their pri-
mary target is the respiratory epithelium.

At the early stage of infection, SARS-CoV-2 penetrates
into the target cells, binding to type Il angiotensin-convert-
ing enzyme (ACE2) receptors. However, alveolar cells type I
(AT2) of the lungs are the main and rapidly achievable tar-
get, which result in pneumonia.

Epidemiological features

Currently, over 341 known virus strains spread into the
biosphere to target people around the world. COVID par-
ticles are viruses coated with a lipoprotein layer, aerosol
nanoparticles, which are able to survive for hours or even
days in the air and on various surfaces. The diseased per-
son is the main source of infection, including those during
the disease incubation period. The infection is transmitted
by airborne particles or aerosols during coughing, sneezing
and talking to the infected individual at a close distance (less
than 2 meters). The disease transmission route occurs dur-
ing handshaking and direct contact with an infected person,
as well as via food, surfaces and other contaminated items.
At room temperature, SARS-CoV-2 is known to maintain its
viability on various environmental objects for at least 3 days.

According to some scientific data, the virus is likely to be
transmitted via the fecal-oral pathway. SARS-CoV-2 RNA was
found in stool tests of infected patients. The nucleocapsid
protein COVID-19 was found in the cytoplasm of epithelial
cells of the salivary glands, stomach, duodenum and rectum,
and urinary tract. The risk of COVID-19 infection has also
been associated with medical care providers. In conclusion,
the first-line defense is the human immune system and so-
cial isolation.

The pathogenic mechanisms of COVID-19

As it has already been reported, ACE 2 enzyme is the
target receptor for viral attachment and its subsequent in-
ternalization. ACE2 receptors are found on the cells of the
respiratory tract, kidney, esophagus, bladder, ileum, heart,
and CNS. After entering the cell, the RNA virus is released
into the cytoplasm for translation and replication, followed
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inimd, SNC. Dupa intrarea in celuld, ARN-ul virusului este
eliberat In citoplasm3, apoi tradus si replicat, dupa forma-
rea proteinei de invelis si incorporarea in ea a ARN, virusul
este eliberat in circulatie [5]. Pe de alta parte, s-a constatat
ca COVID-19 poate interactiona si cu forma solubila a ACE2
prezentad in plasma si alte fluide ale organismului, prevenind
astfel legarea particulei virale la ACE2 din membrana celula-
ra si impiedicand replicarea ulterioara a virusului in tesuturi
[6]. In plus, virusul are tropism pentru progenitorii celulelor
stem hematopoietice din linia rosie a sangelui. Virusul inva-
deaza aceste celule folosind CD147 / basigina sau EMMPRIN
- 0 proteina transmembranara gasita pe aceste si alte celule
/ tesuturi [7, 8].

Odata ajuns in interior, virusul interactioneaza cu hemo-
globina si porfirina (complex proteic care leaga fierul). Viru-
sul poate provoca, de asemenea, hemoliza.

Susceptibilitatea la SARS-CoV-2 este determinata si de
grupa sanguind; grupa sanguina A (II) este cea mai afectata,
in timp ce grupa sanguine O (I) pare sa fie protejata [9].

Eritrocitele sunt puternic implicate In fiziopatologia
COVID-19. S-a demonstrat ca ORF8 si proteinele virale de
suprafata (orflab, ORF10 si ORF3a) provoaca modificari
profunde ale structurii moleculare ale hemoglobinei ceea ce
afecteazd schimbul de gaze sangvine transportul 0, si dioxi-
dului de carbon. In rezultat, are loc o crestere a proceselor
inflamatorii In plamani, hipoxemie, dezvoltarea simptome-
lor de detresa respiratorie acutd (ARDS) si la deficiente mul-
tiple de organ. Legarea proteinelor virale la hem explica, de
asemenea, aparitia asa-numitului simptom de sticla mata la
pacientii cu coronavirus asimptomatic: se manifesta prin-
tr-o scadere a transparentei tesutului pulmonar datoritas
caderii aerisirii alveolelor si acumularii de hemoglobina si
a detritului celularin alveole. Un alt simptom este cresterea
feritinei In sangele unor pacienti [10].

Lezarea zonei alveolare cauzata de infectia cu SARS-CoV-2
poate provoca un micro-mediu proinflamator, declansand un
raspuns aberant cu nlocuirea partiala a tesutului normal cu
tesut fibros [11].

Atat in faza precoce, cat si cea severda a COVID-19, are loc
o implicare puternica a componentelor inflamatorii legat de
sindromul de eliberare de citokine (CRS), denumit si ,furtu-
na de citokine” [12, 13].

Sindromul include leziuni endoteliale sistemice, care se
manifesta clinic ca efuzii pleurale, edem, hipertensiunea ab-
dominala, pierderea de lichid in spatiul al treilea, epuizarea
lichidului intravascular si hipotensiunea.

Desi sistemele respiratorii si imune sunt principalele
tinte ale COVID-19, au fost observate si leziuni renale acute,
insotite de proteinuria [14]. Printre factorii care contribuie
la leziunile renale acute, in afara de receptorul ACE2, un rol
cheie se atribuie hipoxiei sistemice, tulburarilor de coagu-
lare, preparatelor nefrotoxice sau hiperventilarii pulmonare
excesive. Astfel, cercetdrile actuale ofera dovezi convingatoa-
re ale invaziei COVID-19 in tesutul renal, fapt ce va contribui
mult la intelegerea mecanismelor patogenice ale infectiei cu
SARS-CoV-2 [15].
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by coat protein formation from RNA and virus spread into
the blood flow [5]. On the other hand, it has been report-
ed that COVID-19 may interact with soluble ACE2, found in
plasma and other body fluids, thus preventing the virus from
binding to ACE2 from the cell membrane, as well as further
viral replication within the tissues [6]. Moreover, the virus
shows tropism for red blood cell progenitor cells. The virus
invades these cells via CD147 / basigin or EMMPRIN, which
is a transmembrane protein found in these and other cells /
tissues [7, 8].

Once inside, the virus interacts with hemoglobin and por-
phyrin (an iron-binding protein complex). The virus might
also cause hemolysis.

Blood types have also been determined to be susceptible
to SARS-CoV-2, thus blood group A (1I) is the most affected,
whereas blood group O (I) seems to be protected [9].

Red Blood Cells are strongly involved in the pathophysiol-
ogy of COVID-19. ORF8 and surface viral proteins (orflab,
ORF10 and ORF3a) have been proved to cause deep changes
in the molecular structure of hemoglobin, which interferes
with blood gas exchange, namely the transport of O, and car-
bon dioxide. Consequently, it might result in acute inflam-
matory response in the lungs, hypoxemia, acute respiratory
distress syndrome (ARDS) and multiple organ failure. The
binding of virus proteins to theme might also trigger the so-
called frosted-glass symptom in asymptomatic coronavirus-
infected patients, which is characterized by a decrease in
the transparency of lung tissue due to low ventilation of the
alveoli and accumulation of hemoglobin and cellular debris.
Another symptom is the elevated ferritin level in the blood
of some patients [10].

The alveolar damage caused by SARS-CoV-2 infection
generates a pro-inflammatory microenvironment, trigger-
ing an aberrant response with partial replacement of normal
tissue with fibrous tissue [11].

In both the early and late stages of COVID-19 there is a
strong inflammatory response related to cytokine release
syndrome (CRS), also called “cytokine storm” [12, 13].

The syndrome includes systemic endothelial lesions,
which is the clinical presentation of pleural effusions, ede-
ma, intra-abdominal hypertension, third-space fluid loss, in-
travascular fluid depletion and hypotension.

Although the respiratory and immune systems are the
main targets of COVID-19, acute kidney failure accompanied
by proteinuria has also been reported [14]. The contributing
factors of acute kidney damage, apart from ACE2 receptor,
include systemic hypoxia, coagulation disorders, nephro-
toxic preparations or excessive pulmonary hyperventilation.
Thus, current researches provide convincing evidence of CO-
VID-19 invasion into the renal tissue, which will greatly en-
able understanding of the pathogenic mechanisms of SARS-
CoV-2 infection [15].

COVID-19 may lead to cardiac involvement and myocar-
dial injury via the following mechanisms: (1) indirect injury
due to an increased cytokine and inflammatory immune
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COVID-19 poate duce la implicarea cardiaca si injurii mi-
ocardice prin urmatoarele mecanisme: (1) leziune indirecta
datorata cresterii citokinelor si a raspunsului imun infla-
mator; (2) invazia directd a cardiomiocitelor de catre SARS-
CoV-2; si (3) deteriorarile respiratorii provocate de catre
virus cauzeaza hipoxie care duce la stres oxidativ si injuria
cardiomiocitelor [16].

Receptorii ACE 2 se gasesc si pe celulele gliale din neuro-
nii creierului si cei ai coloanei vertebrale. Virusul COVID-19
poate avea proprietati neuroinvazive si poate provoca com-
plicatii neurologice. Desi mecanismul exact de neuroinvazie
este Inca neclar, au fost sugerate unele cdi de penetrare, cum
ar fi epiteliul olfactiv, infectia celulara, transmisia trans-si-
naptica. Mecanismul neuropatologic al afectarii SNC CO-
VID-19 are ca rezultat o deteriorare neurologica probabila
prin doua mecanisme; leziuni cerebrale hipoxice cauzate de
pneumonia severa si hipoxie sistemica si leziunile mediate
de imunitate [17, 18]. Nu se exclude ca virusul poate afec-
ta centrul de reglare cardiorespirator de la baza creierului,
provocand grave complicatii neurologice, manifestate sub
forma de atacuri de anxietate, stari de agitatie si dificultati
de respiratie care in combinatie cu pneumonia, pot duce la
stop cardiac si deces [18].

In al doilea rand, una din cele mai grave complicatii ale
COVID-19 este debutul SARS. Anume SARS provoaca insufi-
cientd pulmonarg, renala si multiorganica, acesta fiind kille-
rul fatal. In combinatie cu afectarea si deteriorarea centrului
de reglare cardiopulmonar si raspunsul imun deteriorat si
efectele lor asupra organismului ca unitate fiziologica, avem
o suferinta extrem de severa care provoaca o insuficienta
sistemica [19].

In al treilea rand, deoarece toate sistemele de adaptare si
protectie sufera, se intensifica cresterea bacteriilor si / sau
ciupercilor, fungilor si / sau protozoarelor. Infectia bacteri-
ana devine a treia cauza de condamnare la moarte impusa
victimei [20]. Dupa cum se stie, flora intestinala activa si sa-
ndtoasa este esentiala pentru supravietuire. Evident c3, uti-
lizarea necalculatd, exagerata a antibioticelor ar putea slabi
sistemul imunitar al victimei si ar conduce la decese. Deace-
ea, datele clinice privind infectiile bacteriene si fungice sunt
valoroase in ghidarea tratamentului COVID-19 bazat pe do-
vezi. Astfel, este necesar studierea infectiilor bacteriene sau
fungice la pacientii cu COVID-19 sub aspect epidemiologic
(rata incidentei, caracteristici epidemice, factori de risc etc.),
bacteriologic (agentii patogeni si sensibilitatea lor la medi-
camente, oferind astfel dovezi teoretice si faptice pentru un
tratament precis) si clinic (prevenirea si controlul exact al
complicatiilor infectiei, reducerea mortalitatii pacientilor)
[20].

Manifestarile clinice de suspectie la COVID-19 sunt sem-
nele infectiei respiratorii acute (temperatura corpului peste
37,5°C si unul sau mai multe dintre urmatoarele simptome:
tuse uscata sau cu sputd, spasm, dispnee, etansitate in piept,
saturatia sangelui In oxygen la puls-oximetrie (Sp0O, <95%),
dureri In gat, guturai si alte simptome catarale slabiciune, du-
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response, (2) direct invasion of cardiomyocytes by SARS-
CoV-2, and (3) respiratory damage caused by the virus leads
to hypoxia and then to oxidative stress and cardiomyocyte
injury [16].

ACE 2 receptors are also found on glial cells in the brain
and spinal cord neurons. COVID-19 virus can exert neuroin-
vasive properties, thus causing neurological complications.
Although the exact mechanism of neuroinvasion has not yet
been established, some dissemination pathways have been
suggested, such as through the olfactory epithelium cells,
cell infection, and trans-synaptic transfer. The neuropatho-
logical mechanism of COVID-19-associated CNS involvement
results in neurological damage via two mechanisms: hypoxic
brain damage caused by severe pneumonia and systemic hy-
poxia and immunity-mediated injury [17,18]. The virus is
likely to affect the brainstem cardiorespiratory control cen-
ter, causing serious neurological complications, character-
ized by anxiety attacks, nervousness and breathing difficul-
ties, which associated with pneumonia, can lead to cardiac
arrest and even death [18].

Secondly, one of the worst COVID-19-related complica-
tions is the onset of SARS, which is specifically responsible
for pulmonary, renal and multiple organ failure, being actu-
ally a fatal killer. The impairment and failure of the cardio-
respiratory control center, combined with the damaged im-
mune response, might affect the whole body as a physiologi-
cal unit; leading to an extremely severe patient’s suffering
and causing a systemic failure [19].

Thirdly, an increase in bacteria and / or fungi, fungi and /
or protozoa growth occur due to the compromised adaptive
and protective immune mechanisms. Bacterial infection be-
comes the third leading cause of death among virus-infected
patients [20]. It is well-known that an active and healthy in-
testinal flora is essential for survival. However, the irrational
and excessive use of antibiotics will undoubtedly weaken
the casualty’s immune system and lead to death. Therefore,
clinical data on bacterial and fungal infections are valuable
in management of evidence-based COVID-19 treatment.
Thus, the study of bacterial or fungal infections in patients
with COVID-19 in terms of epidemiological (incidence rate,
epidemic characteristics, risk factors etc.), bacteriological
(pathogens and their drug susceptibility to provide theoreti-
cal and factual background in proper treatment) and clinical
(prevention and accurate complication control of infections,
reducing patient mortality rate) data is required [20].

Clinical suspicion of COVID-19 includes signs of acute re-
spiratory infection (over 37.5°C fever, and one or more of the
following symptoms: dry cough or with sputum, spasm, dys-
pnea, chest tightness, blood oxygen saturation, measured at
pulse oximetry (SpO, <95%), sore throat, coryza and other
catarrhal symptoms, such as weakness, headache, anosmia,
diarrhea if other known causes are missing, which might ex-
plain the clinical picture, regardless of the epidemiological
history [21] COVID-19 infection is confirmed via a positive
laboratory-based molecular assay for detecting SARS-CoV-2
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reri de cap, anosmie, diaree in absenta altor cauze cunoscute
care explica tabloul clinic, indiferent de istoricul epidemiolo-
gic [21]. Confirmarea infectiei de COVID-19 se efrectieaza in
baza testului de laborator pozitiv pentru prezenta ARN SARS-
CoV-2 cu folosirea metodei de amplificare a acidului nucleic,
indiferent de manifestarile clinice.

Caracteristicile clinice ale infectiei cu coronavirus

Perioada de incubatie este de la 2 la 14 zile, in medie de
5-7 zile [21, 22]. Caracteristic pentru COVID-19 este prezen-
ta simptomelor clinice ale infectiei virale respiratorii acute:
febra (>90%), tuse (uscata sau cu o cantitate mica de sputa)
in 80% din cazuri, dispnee (55%), oboseala (44%), senzatie
de oboseala in piept (>20%). Pot fi, de asemenea, observa-
te dureri in gat, nas curgator, anosmia si semne de conjunc-
tivita. Cea mai severa dispnee se dezvolta in a 6-8-a zi din
momentul infectiei. De asemenea, s-a constatat ca printre
primele simptome pot fi mialgia (11%), confuzia (9%), du-
rerile de cap (8%), hemoptiza (5%), diareea (3%), greata,
varsaturile, palpitatiile. Aceste simptome la debutul infectiei
pot fi observate in absenta cresterii temperaturii corpului.

Variante clinice si manifestdri ale COVID-19

La 80% dintre pacienti, boala se evalueaza intr-o forma
usoara de infectie virald respiratorie acuta. Varsta medie a
pacientilor din China este de 51 de ani, cele mai severe forme
s-au dezvoltat la pacientii varstnici (60 de ani sau mai mult),
printre pacientii bolnavi, sunt adesea notate astfel de boli
concomitente precum diabetul zaharat (in 20%), hiperten-
siunea arteriald (in 15%), alte boli cardiovasculare (15%).

Douazeci la sutd din cazurile confirmate inregistrate in
China au fost clasificate ca fiind severe (la 15% dintre paci-
enti, 5% in stare criticd). In cazuri severe, a fost adesea ob-
servata o boald a tractului respirator inferior, progresiv ra-
pid, pneumonie, insuficientd respiratorie acuta (IRA), ARDS,
sepsis si soc septic. In Wuhan, aproape la toti pacientii cu
boala severa a fost Inregistrata insuficienta respiratorie acu-
td (IRA) progresiva: pneumonia diagnosticatd la 100% din-
tre pacienti, iar ARDS la mai mult de 90% dintre pacienti,
varsta Tnaintata fiind asociatd cu un risc mai mare de dezvol-
tare a ARDS si deces [23].

Dezvoltarea insuficientei respiratorii acute (IRA) este
una dintre cele mai frecvente complicatii ale COVID-19. La
pacientii cu evolutia severa si extrem de severd (10-15%),
dupa aproximativ a 5-a zi a bolii, persista febra, apar simp-
tome de insuficientad respiratorie, progreseaza modificarile
infiltrative In plamani (pneumonie virald), ARDS. Chiar si in
forma usoara a COVID-19 la CT al plamanilor, la majoritatea
pacientilor s-au depistat modificari infiltrative - astfel, SAR-
SCoV-2 a fost detectat in prelevatele nazofaringiene la 59%
dintre pacienti, iar prezenta modificarilor infiltrative la CT
pulmonara a fost observata la 88% dintre pacientii cu CO-
VID-19 probabil [22, 23].

Clasificarea severitdtii COVID-19

Forma usoara - temperatura corpului sub 38,5°C, tuse, sla-
biciune, dureri in gat. Lipsa criteriilor evolutiei moderate si se-
vere. Forma moderata - febra peste 38,5°C. Forma severd - FR
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RNA, using the nucleic acid amplification method and re-
gardless of the clinical manifestations.

Clinical features of coronavirus infection

The incubation period ranges from 2 to 14 days, on av-
erage 5-7 days [21, 22]. Characteristic clinical symptoms of
COVID-19 are acute respiratory infections: fever (>90%),
cough (dry or with a small sputum amount) in 80% of cases,
dyspnoea - 55%, fatigue 44%, and chest tightness >20% of
patients. Sore throat, runny nose, anosmia and conjunctivitis
have also been reported. The most severe dyspnea develops
on the 6th-8th day after being infected. The first symptoms
have also been found to include myalgia (11%), confusion
(9%), headaches (8%), hemoptysis (5%), diarrhea (3%),
nausea, vomiting, and palpitations. These symptoms can be
observed at the onset of the infection even if elevated body
temperature is absent.

Clinical variants and manifestations of COVID-19

Milder form of acute respiratory viral infection was as-
sessed in 80% of patients. The mean age of Chinese patients
is 51 years, whereas the elderly patients (over 60 years old)
developed the most severe conditions. Concomitant diseas-
es including diabetes (in 20%), hypertension (in 15%), and
other cardiovascular diseases (15%) have been reported
among the diseased patients.

Twenty percent of cases, confirmed in China, were classi-
fied as severe (in 15% of patients, 5% were in critical condi-
tion). The severe cases were featured by lower respiratory
tract disease, rapid evolution, pneumonia, acute respiratory
failure (ARI), ARDS, sepsis and septic shock. In Wuhan, most
of patients with severe diseases experienced progressive
acute respiratory failure (ARF), thus pneumonia was diag-
nosed in 100% of patients and ARDS - in more than 90% of
patients, the elderly age being associated with a higher risk
of ARDS and even death [23].

Acute respiratory failure (ARI) is one of the most com-
mon complications related to COVID-19. Over 5 days of the
disease onset, patients with severe and extremely severe
evolution (10-15%) exhibit fever, symptoms of respiratory
failure, infiltrative lung changes (viral pneumonia), and
ARDS. Even in milder COVID-19 cases, the lung CT detected
infiltrative changes in most patients, thus SARSCoV-2 was
detected in 59% nasopharyngeal samples, and the presence
of infiltrative changes were recorded in in 88% of patients,
suspected of COVID-19 via lung CT scanning [22, 23].

Classification of COVID-19 severity

Milder forms are characterized by low-grade fever - below
38.5°C, coughing, malaise, and sore throat. The criteria for
moderate and severe evolution are lacking. Moderate cases
exhibit fever over 38.5°C. Severe forms present RR over 30
per min, SpO, <93%, Pa0,/Fi0, <300 mmHg. The chest X-
ray, CT scan, and ultrasound imaging reveal progressive lung
changes (an increased rate of lung changes by more than 50%
within 24-48 hours). A reduced consciousness and anxiety
have been reported. Patients show hemodynamic instability
(systolic pressure - below 90 mmHg or diastolic blood pres-
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peste 30 rpm, Sp0, <93%, Pa0,/Fi0, <300 mmHg. Progresia
modificarilor in plamani in functie de radiografie, CT, ecogra-
fie (o crestere a volumului de modificari la nivelul plamanilor
cu mai mult de 50% dupa 24-48 de ore). Scaderea constiintei,
agitatie. Hemodinamica instabila (presiunea sistolica sub 90
mmHg sau tensiune arteriala diastolica mai mica de 60 mmHg,
diureza sub 20 ml/ord, lactat arterial >2 mmol/], qSOFA >2
puncte). Forma extrem de severa - insuficienta respiratorie
acuta cu nevoia de sustinere respiratorie (ventilatie invazi-
va). Soc septic. Insuficienta multipla de organ.
Date clinice de laborator
Investigarea initiala de laborator clinic a inclus hemole-
ucograma completd, teste biochimice serice (inclusiv, func-
tia hepatica si renald, LDH, creatinfosfokinaza, ionograma,
coagulograma si dozarea citokinelor). Probele respiratorii
(sputa, bioprobele nazale si faringiene) au fost testate pen-
tru a exclude dovezile altor infectii virale, inclusiv, gripa, vi-
rusul sincitial respirator, gripa aviara, virusul parainfluenza
si adenovirus.
Examenul fizic pentru a stabili severitatea starii pacien-
tului, include In mod obligator:evaluarea mucoaselor vizi-
bile ale tractului respirator superior, auscultatia si percutia
plamanilor, palparea ganglionilor limfatici, examinarea or-
ganelor abdominale cu determinarea dimensiunii ficatului si
splinei, termometria, evaluarea nivelului constiintei, evalua-
rea ritmului cardiac, tensiunii arteriale, ritmului respirator,
puls-oximetria cu evaluarea concentratiei SpO, pentru de-
tectarea insuficientei respiratorii si a severitatii hipoxemiei.
Diagnosticul de laborator etiologic
Detectarea ARN SARS-CoV-2 prin reactia de polimeriza-
re in lant. Diagnosticul de laborator si diagnosticul instru-
mental include hemoleucograma cu determinarea nivelului
de eritrocite, hematocrit, globule albe, trombocite, formulei
leucocitare.
= Analiza biochimica a sangelui (uree, creatining, electro-
liti, enzime hepatice, bilirubing, glucoza, proteina tota-
13, albuminag, amilaza, lactat, LDH, troponina, feritina).

= Nivelul de proteina C reactiva si citokina IL-6 pro-in-
flamatorie plasmatica (acestea coreleaza cu severitatea
evolutiei bolii, cu gradul infiltrarii inflamatorii si cu
prognosticul pneumoniei), aceasta fiind considerata
cea mai importanta citokina cauzala in sindromul de
eliberare de citokine (CRS). In randul pacientilor cu
COVID-19, concentratia plasmatica a IL-6 este crescuta
la cei cu ARDS.

* Puls-oximetria cu masurarea SpO, permite detecta-
rea insuficientei respiratorii si severitatea hipoxemiei.
Puls-oximetria este o metoda simpla si fiabila de scre-
ening care va permite identificarea pacientilor cu hipo-
xemie care au nevoie de suport respirator si de a evalua
eficacitatea acesteia.

Pacientilor cu semne de insuficienta respiratorie acuta
(ARF) (SpO, mai putin de 90%) li se recomanda evalu-
area gazelor arteriale cu determinarea PaO,, PaCO,, pH,
bicarbonatilor, lactatului.

Pacientilor cu semne ale IRA li se va determina trombo-
critul, indicii coagulogramei - timpul partial de trom-
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sure- less than 60 mmHg, dieresis below 20 ml/hour, arterial
lactate >2 mmol/l, qSOFA >2 points).

Extremely severe form involves acute respiratory failure
that requires mechanical support for respiration (invasive
ventilation), septic shock and multiple organ failure.

Clinical laboratory data

The initial clinical laboratory investigations included a
complete blood count, serum biochemical tests (including
liver and kidney function, LDH, creatine phosphokinase, ion-
ogramm, coagulogram and cytokine response). Respiratory
tract samples (sputum, nasal and pharyngeal specimen)
were assessed to exclude other possible viral infections,
including influenza, respiratory syncytial virus, avian influ-
enza, parainfluenza and adenoviruses.

The patient’s physical examination, aimed to determine
the disease severity, will necessarily include the assessment
of visible mucous membranes of the upper respiratory tract,
lung auscultation and percussion, palpation of the lymph
nodes, examination of abdominal organs to determine the
size of the liver and spleen, as well as the assessment of
body temperature, level of consciousness, heart assessment,
blood pressure, respiratory rate, pulse oximetry and SpO,
concentration to detect respiratory failure and the hypox-
emia severity.

Etiologic laboratory diagnosis

Laboratory diagnosis and etiology: detection of SARS-
CoV-2 RNA by chain polymerization reaction is carried out.

= CBC to determine the level of erythrocytes, hematocrit,

white blood cells, platelets, and leukocyte count.

= Blood biochemistry (urea, creatinine, electrolytes, li-

ver enzymes, bilirubin, glucose, total protein, albumin,
amylase, lactate, LDH, troponin, and ferritin).

= CRP levels and plasma pro-inflammatory IL-6 cytoki-

ne levels (these indices correlate with the disease se-
verity, the degree of inflammatory infiltration and the
prognosis of pneumonia), which plays a major role in
causation to cytokine release syndrome (CRS). Among
patients with COVID-19, the plasma IL-6 level is increa-
sed in those with ARDS.

= Sp02 measured by pulse oximetry allows determining

respiratory failure (ARF) and hypoxemia severity. Pul-
se oximetry is a simple and reliable screening method
that enables identifying patients with hypoxemia who
require mechanic respiratory support, as well as asses-
sing its effectiveness.

= Patients with signs of ARF (Sa0, <90%) are recommen-

ded to undergo arterial blood gas (ABG) analysis in or-
der to determine Pa02, PaCO2, pH, bicarbonate and
lactate values.

= Patients with signs of IRA will be assessed for platelet

and coagulogram indices - activated partial thrombo-
plastin time, prothrombin time, international normali-
zed ratio (INR), D-dimers and fibrinogen levels.

= The imaging research methods are used for primary di-

agnosis, dynamic assessment, determining criteria for
ICU transfer and resuscitation, and patient’s discharge.
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boplastina activa, timpul de protrombing, raportul nor-
malizat international (INR), D-dimerii si fibrinogenul.

= Metodele de cercetare imagistica sunt utilizate pentru
diagnosticul primar, evaluarea dinamicii, determinarea
indicatiilor pentru transferul la unitatea de terapie in-
tensiva si reanimare, externare.

Principii pentru alegerea metodelor de cercetare imagistice

= Simptomele si semnele clinice ale infectiilor virale res-
piratorii acute (chiar si pe fundalul datelor anamnesti-
ce relevante) sunt absente utilizarea metodelor imagis-
tice nu este indicata.

= Simptomele si semnele clinice ale infectiilor virale res-
piratorii acute sunt prezente - se recomanda examenul
radiologic al organelor cutiei toracice (OCT).

= Exista simptome si semne clinice ale infectiilor virale

respiratorii acute, sau doar suspiciunea de COVID-19

(inclusiv, pe baza datelor anamnestice):

e se recomanda efectuarea tomografiei computerizate a
organelor toracice;

e se recomanda efectuarea unei analize cu raze X a OCT
sau ecografia OCT, In absenta posibilitatii tomografiei
computerizate a OCT.

Evaluarea dinamicii pneumoniei verificate COVID-19
cauzata de SARS-CoV-2 (COVID-19): tomografie com-
puterizatd a OCT; radiografia OCT (aparat portabil cu
raze X) si examinarea cu ultrasunete a OCT (metoda su-
plimentard) la pacientii bolnavi critici care sunt in sec-
tii de terapie intensiva si reanimare, daca este imposi-
bil de transportat sau daca nu este posibila efectuarea
unei tomografii computerizate.

Electrocardiografia (ECG) standard este recomandata

tuturor pacientilor, deoarece infectia virala si pneu-

monia, pe langd decompensarea bolilor cronice conco-
mitente, creste riscul de tulburari de ritm si sindrom
coronarian acut, a caror depistare la timp influenteaza
semnificativ prognosticul.

in plus, anumite modificari ale ECG (de exemplu, pre-
lungirea intervalului QT) necesitd atentie atunci cand se
evalueaza cardiotoxicitatea medicamentelor antibacteriene

(fluoroquinolone respiratorii, macrolide), medicamentelor

antimalarice utilizate in prezent ca medicamente etiotrope

pentru tratamentul COVID-19).

Discutii

Particularitdtile pneumoniei virale si ARDS in

COVID-19

ARDS in COVID-19 a fost diagnosticat, in mediu, la a 8-a zi
de la debutul bolii, frecventa dezvoltarii ARDS este de apro-
ximativ 60%, indicele PaOz/FiO2 la internarea in UCI 136
(103-234) mmHg. La pacientii cu ARDS cauzat de COVID-19,
sunt descrise 2 tipuri de leziuni pulmonare:

1) Tipul L (de la “low”, insemnand ,jos”) - plamanii cu
recrutabilitate (elascititate) joasa, caracterizat prin elasti-
citate scazuta, masa redusa a plamanilor, cu zone de ,sticla
mata” pe CT pulmonar, localizate subpleural si de-a lungul fi-
surilor interlobare, reexpansiunea pulmonara redusa - este
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Criteria for imaging methods of choice

= Absence of symptoms and clinical signs of acute respi-
ratory viral infections (even based on the underlying
relevant anamnestic data); the imaging methods are
not indicated.

= Presence of symptoms and clinical signs of acute res-

piratory viral infections; chest X-ray assessment is re-
commended.

= There are symptoms and clinical signs of acute respira-

tory virus infections, or suspected COVID-19 infection

(including the anamnestic data):

e thoracic CT scan is recommended;

e thoracic X-ray or ultrasound imaging are recommend-
ed, if thoracic CT scan is not available.

= The dynamic assessment of COVID-19 -related pneu-

monia caused by SARS-CoV-2 (COVID-19): thoracic CT
scan; chest X-ray (portable X-ray machine) and chest
ultrasound imaging (additionally) in critically diseased
patients, who were admitted to ICU and resuscitation
unit, if CT is not available due to patient’s inability of
being transported.

= Standard electrocardiography (ECG) is recommended

for all patients, since viral infection and pneumonia,
additionally to decompensation of concomitant chro-
nic diseases, might increase the risk of arrhythmias
and acute coronary syndrome, thus, a timely detection
is significant for the disease prognosis.

Moreover, some ECG changes (e.g. a prolonged QT inter-
val) require special attention when assessing the cardiotox-
icity of antibacterial drugs (like respiratory fluoroquino-
lones and macrolides, as well as antimalarial drugs that are
currently used as etiotropic drugs for COVID-19 treatment).

Discussion

COVID-19 - related pneumonia and ARDS

COVID-19-related ARDS is diagnosed on the 8th day on
average, after the onset of the disease, the incidence of ARDS
is about 60%, the Pa0,/FiO, index is 136 (103-234) mmHg
at the time of hospitalization in ICU.

Patients with COVID-19-related ARDS exhibit 2 types of
lung damage:

1) L type (meaning “low”) - lungs with low recruitability,
characterized by low elasticity, a reduced lung mass, and ar-
eas of “frosted glass” detected on lung CT, which are located
subpleurally and along the interlobar fissures, a reduced
pulmonary reexpansion, thus an artificial lung ventilation is
indicated, 10-12 cm water column pressure.

2) H type (meaning “heavy”) - lungs with high elastic-
ity, characterized by alveolar collapse and atelectasis, an
increased lung tissue mass or “wet lungs”, high lung recruit-
ment, thus artificial lung ventilation is indicated, 15-20 cm
water column pressure.

Supportive care involve monitoring of vital signs and oxy-
gen saturation (every eight hours; patients with severe con-
dition require an on-going monitoring), strengthening sup-
portive care, providing sufficient calories and maintaining
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indicata ventilatia artificiala a plamanilor, 10-12 cm presiu-
ne coloana de apa.

2) Tipul H (de la “heavy”, iInsemnand ,greu”) - plama-
nii cu elasticitate ridicata, colapsul si atelectazia alveolelor,
cresterea masei tesutului pulmonar ,plamani umezi”, recru-
tarea pulmonara ridicata - este indicata ventilatia artificiala a
plamanilor, 15-20 cm presiune coloana de apa.

Terapie de sprijin. Semnele vitale si saturatia de oxigen
trebuie monitorizate (la fiecare opt ore; pacientii cu boala
severa au nevoie de monitorizare continud), intdrirea tra-
tamentului de sustinere, furnizarea de calorii suficiente si
masuri de mentinerea stabilitatii mediului intern, cum ar fi
metabolismul hidric, electrolitii si echilibrul acido-bazic, in
special la pacientii bolnavi critici.

Oxigenoterapie. Oxigenoterapia suplimentara trebuie ad-
ministratd imediat pacientilor cu hipoxemie. Oxigenoterapia
poate fi inceputa cu un debit de 5 L/min, iar saturatia de oxi-
gen tintd este saturatia de oxigen 290% la pacientii adulti,
292-95% la gravide si 294% la pacientii care sunt in stare
criticd, cu tulburari respiratorii severe, soc sau coma.

Particularitdtile evaludrii copiilor cu COVID-19

Conform datelor disponibile, se poate remarca faptul ca
copiii sunt mai putin sensibili la virusul SARS-CoV-2, boala
lor este mai usoara, cu toate acestea, nu se exclud cazurile
de evolutie severa. Copiii au o evolutie mai lina a patologi-
ei date, decat adultii, dezvoltarea pneumoniei virale nu este
caracteristica, simptomele sunt mai putin pronuntate, re-
zultatele fatale sunt extrem de rare [26, 27, 28]. Fenomenul
ar putea fi explicat prin aceea ca la copii raspunsul imun in-
ndscut, prima linie de aparare impotriva agentilor patogeni,
tinde sa fie mai active, de aceea, copiii pot lupta impotriva
infectiei mai usor decat adultii, manifestand doar simptome
usoare de boala. O alta explicatie ar putea fi imaturitatea
sistemul imunitar al copiilor care, probabil, nu este capabil
sa inceapa o furtuna de citokine similara cu cea adulta. Nu
se exclude ca distributia receptorilor ACE2 membranari di-
fera la adulti si copii, iar din cauza imaturitatii, capacitatea
de legare areceptorilor ACE2 la copii sa fie mai mica decat
cea la adulti. Pe de alta parte copii ar putea avea o concen-
tratie plasmatica mai mare a receptorilor ACE2 solubili, iar
interactiunea particulelor virale cu acesti receptori ar putea
limita replicarea lor in tesuturi. In acest context, proteinele
ACE2 umane recombinante solubile ar putea fi folosite ca un
nou remediu terapeutic pentru a combate sau a limita pro-
gresia infectiei cauzata de coronavirusuri [6, 29]. Sunt nece-
sare studii aprofundate pentru confirmarea sau infirmarea
acestor constatari.

In prezent, copiii cu infectie cu SARS-CoV-2 reprezinti de
la 1% pana la 5% In structura pacientilor cu cazuri diagnos-
ticate de boala. In diferite tari, cota parte a copiilor dela 0 la
19 ani cu COVID-19 variaza usor: in China pana la - 2%, in
Italia - 1,2%, in SUA - 5%. La copii, ca si la adulti, predomi-
na febra si sindromul respirator, dar limfopenia si markerii
inflamatori sunt mai putin pronuntate. Boala este, de aseme-
nea, inregistrata la nou-nascuti, dar transmiterea intrauteri-
na a infectiei nu este dovedita [30].
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steady internal medium, such as fluid metabolism, electro-
lyte and acid-base balance, especially in critically ill patients.

Oxygen therapy. Immediate additional oxygen therapy
should be given to patients with hypoxemia. Oxygen therapy
can be started at a flow rate of 5 L/min, and the target oxy-
gen saturation is 290% in adult patients, 292-95% in preg-
nant women and 294% in critically ill patients with severe
respiratory disorders, shock or coma.

Characteristics of COVID-19 assessment in children

According to present data, children are reported to be
less sensitive to SARS-CoV-2 virus. The disease is milder in
pediatric patients, although, cases of severe evolution are
not excluded. Children develop a smooth evolution of the
disease compared to adults, thus, viral pneumonia is not
characteristic, the symptoms are less pronounced, and the
fatal results are extremely rare [26, 27, 28]. The phenom-
enon is due to the child’s more active innate immune re-
sponse, which is the first line of defense against pathogens;
therefore, children can fight the infection more easily than
adults, showing only mild symptoms of the disease. Anoth-
er fact is the immaturity of the children’s immune system,
which is probably not able to start a cytokine storm simi-
lar to the adult one. It cannot be excluded that distribution
of membrane ACE2 receptors differs in adults and children,
whereas due to immaturity, the binding property of ACE2
receptors in children is lower than in adults. On the other
hand, children may have a higher plasma concentration of
soluble ACE2 receptors; therefore, their interaction with vi-
ral particles may limit their replication within tissues. In this
context, soluble recombinant human ACE2 proteins might
have a new therapeutic potential for fighting off or limiting
the evolution of coronavirus infection [6, 29]. Further stud-
ies are required to confirm or refute these findings.

Currently, children with SARS-CoV-2 infection make up
1% to 5% of diagnosed cases. The incidence of COVID-19
- diseased children aged from 0 to 19 years varies slightly
among different countries, namely, in China - up to 2%, in
[taly - 1.2%, and in the US - 5% of cases. Fever and respi-
ratory syndrome predominate both in children and adults,
whereas lymphopenia and inflammatory markers are less
pronounced. The disease is also reported in newborns; how-
ever, no data regarding intrauterine transmission have been
proven [30].

The incubation period in children ranges between 2-10
days, most often 2 days. The clinical symptoms of COVID-19
in children correspond to the clinical picture of an acute
respiratory viral infection caused by other viruses: fever,
cough, sore throat, sneezing, malaise, and myalgia. The fever
severity may differ, viz. half of the infected children show fe-
ver up to 38°C, one third of children exhibit from 38-39.0°C
body temperature. Other symptoms recorded in hospital-
ized Chinese children were relatively rare and not exceed-
ing 10%, viz. diarrhea, weakness, runny nose and vomiting.
Tachycardia was reported in 50% of admitted children and
tachypnea was found in one third. The oxygen saturation
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Perioada de incubatie la copii este cuprinsa intre 2 si 10
zile, adesea 2 zile. Simptomele clinice ale COVID-19 la copii
corespund tabloului clinic al unei infectii virale respirato-
rii acute cauzate de alte virusuri: febra, tuse, dureri in gat,
stranut, sldabiciune, mialgie. Severitatea unei reactii febrile
poate fi diferita: febra pana la 38°C se observa la jumatate
dintre copiii bolnavi, la o treime dintre copii se inregistreaza
o crestere a temperaturii corpului de la 38,1 pana la 39,0°C.
Alte simptome, la spitalizarea copiilor in China, relativ rare
si care nu depaseau 10% au fost diareea, slabiciune, rinoree
si varsaturi. Tahicardia se observa la 50% din copiii spita-
lizati, tahipnee intr-o treime. La copii, rareori se observa o
scadere a saturatiei cu O, sub 92%. Severitatea manifesta-
rilor clinice ale infectiei cu coronavirus variaza de la absen-
ta simptomelor sau simptome respiratorii usoare pana la
infectia respiratorie acuta severa (SARI), care se manifesta
prin febra ridicata, tulburari pronuntate a starii generale
pana la afectarea constiintei, frisoane, transpiratie, cefalee
si dureri musculare, tuse uscata, dispnee, respiratie dificila
si tahicardie.

Semne de avertizare, care includ [30]:

= tahipnee (ritm respirator);
¢ 60 respiratii / minut pentru sugari cu varsta mai mica

de 2 luni;
e 50 respiratii / minut pentru sugari cu varsta cuprinsa
intre 12 si 12 luni;
¢ 40 respiratii / minut pentru copii Intre 1 si 4 ani;
¢ 30 respiratii / minut pentru copii mai mari de 5 ani;
detresa respiratorie (caderea toracica, cianoza, scarta-
it, flaring nazal si tahipnee);
cianoza limbii si a buzelor, incapacitatea de a manca
sau de a bea;
uscaciunea mucoasei bucale;
scaderea volumului de urina si lipsa lacrimii;

= febra mai mare de 40°C sau febra persistenta inalta

timp de 3-5 zile;

= simptome de revenire dupa recuperare partiala.

Pneumonie severd

= temperatura >38,5°C;

= detresa respiratorie moderata pana la severa (frecven-

ta respiratorie >70 respiratii / minut pentru sugari cu
varsta mai mica de 12 luni si >50 respiratii/minut pen-
tru copii mai mari; retragere suprasternald, intercosta-
13 si subcostald; tiraj toracic; cianoza; mormait, grohait;
flaring nazal (arderea narilor), apnee;

= saturatie 0,<93% in ciuda terapiei O, sau saturatie O,

<90% la aerul din incadpere;

= letargie;

= cresterea efortului de respiratie sau epuizare cu sau

fara hipercarbii si acidoza metabolica inexplicabila
[31].

Cea mai frecventa manifestare a SARI este o pneumonie
virala bilaterald complicata de ARDS sau edem pulmonar.
Este posibil stopul respirator, ceea ce necesita ventilatie ar-
tificiala a plamanilor si asistenta in conditiile sectiei de anes-
tezie si terapie intensiva. Prognosticul nefavorabil se dezvol-
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rarely dropped below 92% in pediatric patients. The se-
verity of the clinical manifestations of coronavirus infec-
tion ranges from the absence of symptoms or mild respira-
tory symptoms to severe acute respiratory infection (SARI),
which is characterized by high fever, pronounced general
disorders to impaired consciousness, chills, sweating, head-
aches and muscle pain, dry cough, shortness of breath, dif-
ficulty breathing and tachycardia.

Warnmg signs include [30]:

= tachypnea (respiratory rate);

¢ 60 breaths / minute for infants aged under 2 months;

® 50 breaths / minute for infants aged between 12 - 12
months;

® 40 breaths / minute for children aged between 1 and
4 years old;

© 30 breaths / minute for children older than 5 years);

= respiratory distress (chest tightness, cyanosis, crea-

king, nasal flaring and tachypnea);

= cyanosis of the tongue and lips, inability to eat or drink;

= dry oral mucosa;

= a decreased urine output, no tears;

= a fever higher than 40°C or high persistent fever that

lasts 3-5 days;

= symptomatic relief after partial recovery.

Severe pneumonia

= fever >38.5°C;

= moderate to severe respiratory distress (respiratory

rate >70 breaths / minute for infants under 12 months
and >50 breaths/minute for older children; supraster-
nal, intercostal and subcostal retractions, chest tight-
ness, cyanosis, growling, nasal flaring, apnea;

*= 0, saturation <93% despite oxygen therapy or O, satu-

ration <90% at room air;

= lethargy;

= an increased breathing exertion or fatigue with or wi-

thout hypercpnia and unexplained metabolic acidosis
[31].

The most common feature of SARI is bilateral viral pneu-
monia complicated by ARDS or pulmonary edema. Respira-
tory arrest might occur, which requires artificial lung ven-
tilation and medical assistance at the department of Anes-
thesia and ICU. Unfavorable prognosis leads to a progressive
respiratory failure and an associated secondary infection,
resulting into sepsis [32].

Complications

ARDS, acute heart failure, acute renal failure, septic
shock, multiple organ failure (dysfunction of several organ
systems). The study of COVID-19 infection in children from
different countries since the pandemic onset shows that
90% of cases were asymptomatic, mild or moderate. The
frequency of severe and extremely severe cases does not ex-
ceed 1-2%. Severe COVID-19 cases are characterized by dys-
pnea, acrocyanosis and low oxygen saturation level below
92%. The extremely severe cases were followed by respira-
tory failure, respiratory distress syndrome, and shock, signs
of multiple organ failure (encephalopathy, renal failure, car-
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ta 1n insuficienta respiratorie progresiva, asocierea infectiei
secundare care evolueaza in sepsis [32].

Complicatii

ARDS, insuficienta cardiaca acuta, insuficienta renala
acutd, soc septic, insuficienta multipla de organ (disfunctie
a mai multor organe si sisteme). Analiza cazurilor de in-
fectie cu COVID-19 la copii din diferite tari, de la Inceputul
pandemiei, arata ca in 90% din cazuri sunt observate cazuri
asimptomatice, usoare sau moderate ale bolii. Frecventa ca-
zurilor severe si extrem de severe nu depaseste 1-2 procen-
te. Forma severa a COVID-19 se caracterizeaza prin dispnee,
acrocianoza si scaderea saturatiei de oxigen sub 92%. Forma
extrem de grava se inregistreaza odata cu dezvoltarea insufi-
cientei respiratorii, sindromului de detresa respiratorie, soc,
semne de insuficienta multiorganica (encefalopatie, insufici-
entd renald, cardiovasculara, sindrom CID) [33].

Factorii de risc pentru boli grave la copii: fundal premor-
bit advers (copii cu boli pulmonare, malformatii cardiace
congenitale, displazie bronhopulmonard, boala Kawasaki);
stari de imunodeficientd de geneza diferita (copiii mai mari
de 5 ani se imbolnavesc, pneumonia este inregistrata de 1,5
ori mai frecvente); co-infectie cu infectie respiratorie sinci-
tiala. COVID-19 evolueaza de obicei usor la copii. Proportia
cazurilor cu rezultate grave nu este mare. Cu toate acestea,
nu toti copiii cu COVID-19 suspectati care aveau forme seve-
re ale bolii au avut virusul SARS-CoV-2 izolat din laborator,
ceea ce nu exclude co-infectiile sau prezenta altor boli res-
piratorii la copiii cu cazuri suspecte pe baza datelor clinice
si epidemiologice. Se stie ca la copiii cu infectii coronavirus
sezoniere, co-infectia cu alte virusuri respiratorii (virusul
sincitial respirator, rinovirusul, bocavirusul, adenovirusul)
agraveaza evolutia bolii si duce la deteriorarea cailor infe-
rioare ale tractului respirator (pneumonie, bronhiolitd). Au
fost inregistrate cazuri izolate de COVID-19 extrem de seve-
re la copii In China, in prezenta unor boli premorbide severe
(hidronefroza, leucemie, obstructie intestinala). Doar 1,6-
2,5% dintre copiii spitalizati cu COVID-19 au fost inregistrati
in SUA si nu a fost necesara resuscitarea. Boala la nou-nas-
cuti este extrem de rard, in timp ce transmiterea intrauterina
a infectiei nu este dovedita. In cazuri izolate la nou-nascuti,
se remarca sindromul de detresa respiratorie, care nu este
intotdeauna insotit de o crestere a temperaturii.

Preparatele cu interferon alfa sunt recomandate ca tera-
pie antivirala pentru copiii cu COVID-19 formele cu gravitate
usoard si moderati. In cazuri grave se utilizeaza imunoglo-
buline intravenoase si inhibitori ai proteazelor (lopinavir +
ritonavir). Interferon alfa poate reduce incarcarea virala in
stadiile initiale ale bolii, poate ameliora simptomele si re-
duce durata bolii. Umifenovir la copiii cu COVID-19 poate fi
prescris de la varsta de 6 ani, dar nu exista dovezi ale efi-
cacitatii si sigurantei sale. Oseltamivir si alte medicamente
anti-gripale pot fi utilizate numai la pacientii infectati cu
virusul gripal. Tocilizumab - anticorpul anti-IL-6 monoclo-
nal este utilizat pe scara larga pentru a trata sindromul de
eliberare de citokine (CRS), denumit si ,furtuna de cytokine”
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diovascular impairment, and DIC syndrome) [33].

The major risk factors for developing severe diseases in
children: underlying adverse premorbid conditions (chil-
dren who suffer from respiratory disorders, congenital heart
malformations, bronchopulmonary dysplasia, and Kawasaki
disease); immunodeficiency and certain autoimmune condi-
tions (children over 5 years old get more commonly infected
and pneumonia is recorded 1.5 times higher); respiratory
syncytial virus co-infection. Childhood COVID-19 infections
tend to be milder. The incidence of COVID-19-related severe
outcomes is not high. However, not all children with suspect-
ed severe COVID-19 disease showed SARS-Cov2 virus iso-
lated from the laboratory, thus the presence of co-infections
or other respiratory diseases in children with suspected
clinical and epidemiological data are not excluded. It is well-
known that the co-infection with other respiratory viruses
(respiratory syncytial virus, rhinovirus, bocavirus, and ad-
enovirus) in children, who suffer from seasonal coronavirus
infections might exacerbate the disease, resulting in lower
respiratory tract injury (pneumonia and bronchiolitis). Iso-
lated cases of extremely severe COVID-19 have been report-
ed in Chinese children associated with severe premorbid
diseases (hydronephrosis, leukemia, and intestinal obstruc-
tion). Only 1.6-2.5% of children hospitalized with COVID-19
were registered in the US and no resuscitation was required.
The disease is extremely rare in neonates, while the intra-
uterine transmission has not been proven yet. Respiratory
distress syndrome was recorded in isolated neonatal cases,
however, not necessarily accompanied by an increased body
temperature.

Interferon-alfa drugs are recommended as antiviral ther-
apy in children with mild to moderate COVID-19 infection.
Intravenous immunoglobulins and protease inhibitors (lopi-
navir + ritonavir) are administered in severe cases. Interfer-
on-alfa reduces the viral load in early disease, relieve symp-
toms and reduce it duration. Umifenovir may be prescribed
in diseased children from the age of 6 years, however no
evidence of its efficacy and safety have been provided. Os-
eltamivir and other anti-influenza drugs can only be used in
patients infected by influenza viruses. Tocilizumab, an IL-6
receptor antagonist, is widely used to treat cytokine release
syndrome (CRS), also called “cytokine storm” in patients
with severe COVID-19. Extracorporeal therapies have also
been proposed as treatment to remove cytokines in patients
with sepsis and might be beneficial in critically ill patients
with COVID-19 [34, 35].

The rationale of these therapies is to prevent the “cyto-
kine storm” by using various cytokine removal techniques
to avoid CRS-induced organ damage [36]. Studies on the ef-
ficacy of chloroquine phosphate and hydroxychloroquine
sulphate are currently being conducted, as well as in combi-
nation with azithromycin for COVID-19 infection treatment
[37]. According to studies, the use of chlorine phosphate and
hydroxychloroquine sulfate is possible in children whose
BMI index is greater than 50 kg [30].
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la pacientii cu forma severa de COVID-19. Terapiile extracor-
poreale au fost propuse, de asemenea, ca abordari pentru a
elimina citokinele la pacientii cu sepsis si ar putea fi benefice
la pacientii bolnavi critici cu COVID-19 [34, 35].

Motivul pentru utilizarea acestor terapii este ca comba-
terea ,furtunei de cytokine” prin utilizarea diferitor tehnici
de Indepartarea citokinelor ar putea preveni deteriorarea
organelor indusa de CRS. [36]. In prezent sunt realizate stu-
dii privind eficacitatea fosfatului de cloroquina si sulfatului
de hidroxicloroquina, inclusiv in asociere cu azitromicina in
infectia cu coronavirus [37]. Conform studiilor, utilizarea de
fosfat de clorina si de sulfat de hidroxicloroquina este posi-
bila la copiii a caror masa corporala este mai mare de 50 kg
[30].

Terapia antibacteriana este indicata atunci cand exis-
ta dovezi ale unei infectii bacteriene care se alatura infecti-
ei cu COVID-19. Recuperarea la copii are loc in principal in
1-2 sdaptamani. Studiile recente arata ca utilizarea plasmei
covalescente cat si a metodelor extracorporale de detoxicare
(hemodializa) ar ameliora prognosticul si ar reduce numarul
de decese. Astazi, un vaccin care are mai mult de un secol a
atras atentia cercetatorilor. Vaccinul Bacillus Calmette-Guerin
(BCG) - care a fost dezvoltat pentru a lupta impotriva tuber-
culozei - este studiat acum in studii clinice din intreaga lume
ca o modalitate de combatere a noului coronavirus. BCG este
declaratda de OMS drept cel mai sigur vaccin dezvoltat vreoda-
t4 in lume. In timp ce mai multe tiri, inclusiv SUA, nu admi-
nistreaza vaccinul BCG, acesta este utilizat pe scara larga in
tarile in curs de dezvoltare, astdazi mai mult de 3 miliarde de
oameni fiind vaccinati cu acest vaccin [38, 39, 40]. Numarul
mare de decese si cazuri confirmate de SARS-CoV-2 necesita
elaborarea urgentd de medicamente eficiente si disponibile
pentru tratamentul COVID-19.

S-a constatat ca CD147, un receptor din membrana ce-
lulelor gazda, este o cale noua pentru invazia SARS-CoV-2.
Astfel, medicamentele care interfereaza cu complexul pro-
teina virala SP/CD147, sau influenteaza expresia CD147 din
membrana celelelor gazda pot inhiba invazia si disemina-
rea virala intre alte celule, inclusiv in celulele progenitoare
/ stem. Studiile sugereaza efecte benefice ale azitromicinei
in reducerea incarcaturii virale la pacientii spitalizati, po-
sibil din cauza interferentei, interactiunile ligand / recep-
tor CD147; cu toate acestea, se cer studii detaliate privind
efectele sale posibile asupra invaziei SARS-CoV-2 evaluate.
In present SARS-CoV-2 este larg raspandit in intreaga lume;
cu toate acestea, pana in prezent nu exista medicamente
antivirale specifice pentru tratamentul bolii, ceea ce repre-
zintd o mare provocare. Particularitatea acestor boli este
ca simptomele lor clinice se manifesta numai prin actiunea
comuna a factorilor genetici si a conditiilor de mediu. Afec-
tiunile multifactoriale sunt controlate de un grup intreg de
gene, deci uneori se numesc poligenice. Printre ele - diabet,
cancer, ateroscleroza, boli coronariene, astm, boala renala
cronica (BRC), osteoporoza si alte boli comune, in tratamen-
tul si prevenirea carora noi nu am atins Inca succesul dorit.
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Antibacterial therapy is administered when there is evi-
dence of a bacterial infection associated with COVID-19 in-
fection. Children commonly recover in 1-2 weeks. Recent
studies show that convalescent plasma along with extracor-
poreal methods of detoxification (hemodialysis) would im-
prove the disease prognosis and reduce the mortality rate.
Today, a vaccine that is more than a century old has raised
the researchers’ attention. The Bacillus Calmette-Guerin
(BCG) vaccine, first developed to fight off tuberculosis, is
now being studied in clinical trials around the world to fight
the novel coronavirus. WHO declared BCG as the safest vac-
cine ever developed. While many countries, including the
United States, do not administer the BCG vaccine, it is widely
used in developing countries, and more than 3 billion people
are being vaccinated today [38, 39, 40]. The large number
of deaths and confirmed cases of SARS-CoV-2 requires an
urgent development of effective and available treatments of
COVID-19.

CD147,areceptor on host cell membrane, has been found
to be a novel route for SARS-CoV-2 invasion. Thus, drugs
that interfere with the CD147-SP viral protein or influence
CD147 expression on host cell membrane, may inhibit both
the viral invasion and spread among other cells, as well as
in stem cells. Studies suggest beneficial effects of azithromy-
cin in reducing viral load in hospitalized patients, possibly
due to interfering with ligand/CD147 receptor interactions;
however, further studies are required on its possible effects
on SARS-CoV-2 invasion. Currently, SARS-CoV-2 is wide-
spread all over the world; however, to date there are no spe-
cific antiviral treatment available for this disease; hence, it
remains a major challenge. These diseases are characterized
by their clinical symptoms, manifested only in combination
of both genetic and environmental conditions. Multifactorial
diseases are controlled by a whole group of genes, thus they
are sometimes called polygenic. These include diabetes, can-
cer, atherosclerosis, coronary heart disease, asthma, chronic
kidney disease (BRC), osteoporosis and other common dis-
eases, which have not showed successful results in their
treatment and prevention yet. Furthermore, the manifesta-
tions of these diseases are also age and gender-dependent.

Conclusions

1) In conclusion, COVID-19 infection is not a singular en-
tity but rather a complex phenomenon, especially in patients
with CNS impairment, congenital malformations, and multi-
factorial diseases, such as chronic bronchopulmonary, renal,
hepatic, cardiovascular and metabolic diseases, diabetes,
etc., namely in biologically compromised patients.

2) Despite the new diagnostic methods, this infection
remains a significant cause of mortality, mostly in patients
who have several predisposing factors and a major immune
deficiency, hemostasis and other disorders.

3) Further studies of the pathophysiological mechanisms
of COVID-19 infection would allow discovering new tech-
niques for diagnosing and differentiating this disease with
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Manifestarile acestor boli, printre altele, depind de varsta si
sexul persoanei.

Concluzii

1) Putem conchide ca infectia cu COVID-19 este o entita-
te nu singulard, dar complexa, in special, la pacientii cu asa
comorditati ca afectiunile SNC, malformatiile congenitale,
bolile multifactoriale, cum sunt bolile cronice bronhopulmo-
nare, renale, hepatice, cardio-vasculare, metabolice, diabetul
zaharat, etc, deci pacienti cu teren biologic compromis.

2) In pofida modalitatilor noi de diagnostic, infectia data
ramane o entitate cauzatoare de decese, preponderent, la
pacientii care au mai multi factori predispozanti si cu imu-
nodeficienta majord, modificari hemostaziologice etc.

3) O cunoastere mai aprofundata a mecanismelor fizio-
patologice a infectiei cu COVID-19 ar permite de a elabora
noi tehnici de diagnostic a infectiei date si de a efectua un di-
agnostic diferentiat cu alte infectii virale sau bacteriene, cat
si de a a elabora noi algoritmuri de tratament farmacologic
antiviral, inclusiv vaccinuri, fundamentate prin investigatii
ce ar permite Tn complex cu alte remedii in stadiile precoce
ale infectiei de a imbunatati pronosticul si de a reduce leta-
litatea.
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