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Ce nu este cunoscut, deocamdata, la subiectul abordat

Evolutia furtunoasa a pandemiei COVID-19 a determinat
necesitatea actualizarii permanente a informatiei in trata-
mentul infectiei. La ora actuald, a devenit oportuna sistema-
tizarea datelor disponibile pentru elborarea unor strategii
pentru medicina practica.

Ipoteza de cercetare

Analiza literaturii in domeniul preparatelor utilizate in
tratamentul infectiei COVID-19, cu sistematizarea si argu-
mentarea prin prisma farmacologiei clinice, a dovezilor si
particularitatilor administrarii la pacienti.

Noutatea adusa literaturii stiintifice din domeniu

A fost sistematizata informatia disponibild, referitoare la
fundamentarea principiilor de tratament medicamentos al
maladiei COVID-19, pana la momentul scrierii articolului.

Rezumat

Introducere. Pandemia cu coronavirus a determinat abor-
dari multidisciplinare In medicina (sanatate publica, epidemi-
ologie, virusologie, imunologie, farmacologie, boli infectioase,
medicind internd, reanimatologie etc.) pentru elaborarea unor
masuri eficiente de combatere a infectiei, indeosebi, a princi-
piilor de tratament si profilaxie.

Material si metode. S-a efectuat o cercetare a literaturii in
PubMed, baza de date , Global research on coronavirus disease
(COVID-19)”, ghiduri si protocoale clinice nationale si interna-
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What is not known yet, about the topic

Due to the stormy evolution of the pandemic, permanent
update of information in the treatment of COVID-19 infection
is required. At present, it has become opportune to systema-
tize the available data for the development of strategies for
practical medicine.

Research hypothesis

Analysis of the literature concerning medications used in
the treatment of COVID-19 infection, with systematization
and argumentation in terms of clinical pharmacology, evi-
dence and particularities of administration to patients.

Article’s added novelty on this scientific topic

The available information regarding the substantiation of
the principles of drug treatment of COVID-19 disease was sys-
tematized, until the time of writing the article.

Abstract

Introduction. The coronavirus pandemic has led to mul-
tidisciplinary approaches in medicine (public health, epide-
miology, virology, immunology, pharmacology, infectious dis-
eases, internal medicine, reanimathology etc.) for the develop-
ment of effective measures to combat infection, especially the
principles of treatment and prophylaxis.

Material and methods. A PubMed literature review in the
“Global research on coronavirus disease COVID-19” database
was conducted. In order to identify publications studying the



tionale pentru a identifica publicatiile care examineaza medi-
camentele utilizate in tratamentul infectiei COVID-19.

Rezultate. Directiile strategice de tratament ale infectiei
cu coronavirus au fost concepute pentru tratamentul etiolo-
gic antiviral nespecific (inhibitorii intrarii, inhibitorii fuziunii
membranare, replicarii si asamblarii), tratamentului patoge-
netic (corectia dereglarilor imune, proceselor inflamtorii si
tromboembolice, neutralizarea virusului etc.) si tratamenului
simptomatic (tratament suportiv in caz de sindrom de detre-
sa respiratorie acuta, sepsis, soc etc.). Inhibitorii penetrarii
au fost directionati spre inhibarea serin-proteazei (camostat,
nafamostat), blocarea enzimei de conversie a angiotensinei 2
(clorochina, hidroxiclorochina, antagonisti recombinati). In
vederea blocarii fuziunii membranare, replicarii si asambla-
rii, au fost recomandati alcalinizatorii pH-ului endosomilor
(clorochina, hidroxiclorochina), analogii nucleozidici (rem-
desivir), inhibitorii proteazelor (lopinavir/ritonavir), blo-
cantii ARN-polimerazei (favipiravir), interferonii (interferon
alfa si beta). Corectia furtunii citochinice a fost explorata prin
antagonistii interleucinei-6 (tocilizumab, siltuximab), interle-
ucinei-1 (anakinra, canakinumab), interleucinei-18 (tadekinig
alfa), factorului de necroza tumorala (infliximab, etanercept),
inhibitorii semnalizarii JACK/STAT (tobaticinib), glucocorti-
coizi (dexametazona, metilprednisolon). Pentru neutraliza-
rea virusului s-a optat pentru utilizarea imunoglobulinelor si
plasmei convalescente.

Concluzii. Preparatele antivirale recomandate nu au mani-
festat actiune specifica marcata si nu au fost aprobate pentru
tratamentul infectiei COVID-19. Utilizarea medicamentelor,
incluse 1n ghidurile si protocoale clinice, s-a bazat pe cerce-
tarile experimentale, studiile clinice si problemele de sigu-
rantd, indeosebi folosite in farmacoterapia maladiilor pentru
care au fost aprobate. S-a estimat ca eficacitatea preparatelor
a fost determinatd de administrarea lor la momentul potrivit,
in baza evolutiei si mecanismelor patogenetice ale infectiei.
Administrarea preparatelor antivirale si imunomodulatoare a
fost recomandata de a fi initiata imediat dupa debutul simpto-
melor, iar a medicamentelor antiinflamatoare si imunodepre-
sive - la Inceputul furtunii citochinice.

Cuvinte cheie: coronavirus, covid-19, preparate antivirale,
imunomodulatoare, anticoagulante, imunoglobuline, plasma
convalescenta.

Introducere

Raspandirea rapida a infectiei cu coronavirusul SARS-
CoV-2 la nivel global a condus la declansarea pandemiei, care
a afectat circa 5 mln de persoane si decesul a peste 300,000
pacienti (catre data scrierii articolului). Datorita vitezei cu
care virusul s-a raspandit la nivel mondial, exista putine stu-
dii privind interventiile terapeutice potentiale sau elaborarea
in timpul apropiat a vreunui vaccin. In aceste conditii. sunt
necesare eforturi ale specialistilor cu cunostinte si abilitati
avansate in sanatate publicd, epidemiologie, virusologie si
imunologie, patofiziologie, farmacologie, boli infectioase, tera-
pie intensiva si reanimatologie, medicina interna etc., pentru
intelegerea structurii virusului si componentelor responsabile
de virulentd, mecanismelor patogenetice si evolutive, simpto-
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drugs used against the COVID-19 infection, national and inter-
national guidelines and protocols were analysed.

Results. Strategic directions for the treatment of coronavi-
rus infection were designed for nonspecific antiviral etiologi-
cal treatment (entry inhibitors, membrane fusion inhibitors,
replication and assembly), pathogenetic treatment (correc-
tion of immune disorders, inflammatory and thromboembolic
processes, neutralization of the virus etc.) and symptomatic
(supportive treatment in case of acute respiratory distress
syndrome, sepsis, shock etc.). Entry inhibitors were directed
to inhibit serine protease (camostat, nafamostat), block an-
giotensin 2 conversion enzyme (chloroquine, hydroxychloro-
quine, recombinant antagonists). In order to block membrane
fusion, replication and assembly endosome pH alkalinizers
(chloroquine, hydroxychloroquine), nucleoside analogues
(remdesivir), protease inhibitors (lopinavir/ritonavir), RNA
polymerase blockers (favipiravir) and interferons (alpha and
beta interferons) were recommended. Cytokine storm correc-
tion was explored by interleukin-6 antagonists (tocilizumab,
siltuximab), interleukin-1 (anakinra, canakinumab), inter-
leukin-18 (tadekinig alfa), tumor necrosis factor (infliximab,
etanercept), JACK/STAT inhibitors (tobaticinib), glucocorti-
coids (dexamethasone, methylprednisolone). For the neutral-
ization of the virus, the use of immunoglobulins and convales-
cent plasma was chosen.

Conclusions. The recommended antiviral drugs did not
show a specific marked action and were not approved for the
treatment of COVID-19 infection. The use of drugs included
in clinical guidelines and protocols was based on experimen-
tal research, clinical trials and safety issues, especially used in
the pharmacotherapy of diseases for which they have been ap-
proved. It was estimated that the efficacy of the drugs was de-
termined by the administration at the right time based on the
evolution and pathogenetic mechanisms of the infection. It was
recommended that the administration of antiviral and immu-
nomodulatory drugs should be be initiated immediately after
the onset of the symptoms, while anti-inflammatory and im-
munosuppressive drugs at the beginning of the cytokine storm.

Key words: coronavirus, covid-19, antiviral drugs, immu-
nomodulators, anticoagulants, immunoglobulins, convales-
cent plasma.

Introduction

The rapid spread of SARS-CoV-2 coronavirus infection
globally led to the onset of the pandemic, which affected about
5 million people and the death of more than 300,000 patients.
Due to the speed with which the virus has spread worldwide,
there are few studies on potential therapeutic interventions
or the near future development of a vaccine. Under these
conditions, efforts are needed by specialists with advanced
knowledge and skills in public health, epidemiology, virology
and immunology, pathophysiology, pharmacology, infectious
diseases, intensive care and resuscitation, internal medicine
etc., to understand the structure of the virus and components
responsible for virulence, pathogenetic and evolutionary
mechanisms, symptomatology, laboratory and instrumental
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matologiei, parametrilor de laborator si instrumentali, mo-
dificarilor patomorfologice. O abordare cat mai rapida si mai
eficienta a acestora va permite de a intreprinde interventii
terapeutice pentru prevenirea si/sau tratamentul infectiei cu
coronavirusul SARS-CoV-2 (COVID-19). Dezvoltarea si raspan-
direa rapida a infectiei a determinat, in mare parte, o eficienta
limitatd a strategiilor terapeutice intreprinse, reflectate prin
elaborarea la nivel international si national a ghidurilor, reco-
mandarilor si protocoalelor clinice provizorii, care au suferit
mai multe actualizari. Acestea au fost bazate, preponderant,
pe studii regionale mici, de cohort3, fara respectarea criterii-
lor de includere si excludere, cu utilizarea medicamentelor cu
dovezi obtinute in cercetarile experimentale si/sau clinice in
tratamentul altor infectii virale (SARS-CoV-1, MERS-CoV, Ebo-
la, gripa etc.). Din aceste considerente, rezultatele studiilor au
fost contradictorii si reflecta (in mare parte) experienta la mo-
ment, extrapolarea datelor din conditii conexe si opinia exper-
tilor. Actualmente, nu dispunem de un medicament antiviral
cu actiune specifica, aprobat pentru tratamentul infectiei cu
coronavirusul SARS-CoV-2. Pentru elaborarea unui astfel de
preparat, vor fi necesare luni sau ani de zile pentru realizarea
cercetirilor experimentale si clinice. In aceste conditii, accen-
tul principal s-a axat pe studiul medicamentelor care au fost
aprobate pentru alte maladii, cu un domeniu de siguranta cu-
noscut si cu strategii de productie elaborate. Medicamentele
neaprobate, care au aratat activitate antivirala pe modele de
animale pentru sindromul respirator acut sever (SARS-CoV-1)
si/sau sindromul respirator din Orientul Mijlociu (MERS-CoV),
alte doua coronavirusuri care provoaca boala severa sunt, de
asemenea, considerate drept optiuni de tratament. Elucidarea
particularitatilor virusului, capacitatilor de infectare, meca-
nismelor patogenetice si patomorfologice dicteaza evaluarea
si actualizarea strategiilor terapeutice pentru tratamentul si
prevenirea infectiei cu SARS-CoV-2 si efectuarea unor trialuri
randomizate mari, inclusiv, procesul global ,Solidaritate”, lan-
satde OMS [1, 7,10, 11, 13, 14, 18, 22, 27, 29].

Material si metode

S-a efectuat o cercetare a literaturii in PubMed, baza de
date ,Global research on coronavirus disease (COVID-19)”, ghi-
duri si protocoale clinice nationale si internationale pentru a
identifica publicatiile care examineaza principiile de farmaco-
terapie si medicamentele utilizate in tratamentul infectiei CO-
VID-19. In strategia de ciutare au fost utilizate cuvintele cheie
»,COVID-19”, ,SARS-CoV-2" si ,,Coronavirus nou 2019”. Cautarile
sistematice pentru preparate au fost efectuate folosind cuvin-

2 Z

tele cheie ,medicament”, ,preparate antivirale”, ,imunomodu-

Z

latoare”, ,tratament”, ,trial” si ,ghiduri”.

Rezultate

Tratamentul etiologic al infectiei cu SARS-CoV-2 poate fi
realizat prin influentarea la diferite etape de realizare a in-
fectarii celulelor gazda: preintampinarea adeziunii si intrarii
virusului; impiedicarea fuziunii virusului cu celula si forma-
rea endosomilor; inhibarea translarii, replicarii si asamblarii
virusului.
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parameters, pathomorphological changes. A urgent and more
efficient approach will allow them to undertake therapeutic
interventions for the prevention and/or treatment of SARS-
CoV-2 coronavirus infection (COVID-19). The rapid develop-
ment and spread of the infection has largely led to limited
efficacy of the therapeutic strategies undertaken, reflected in
the international and national development of interim clinical
guidelines, recommendations and protocols, which have un-
dergone several updates. These were mainly based on small,
regional cohort studies, without meeting the criteria for inclu-
sion and exclusion with the use of evidence-based medicines
obtained in experimental and/or clinical research in the treat-
ment of other viral infections (SARS-CoV-1, MERS-CoV, Ebola,
flu etc.). For these reasons the results of the studies were con-
tradictory and reflect (largely) the current experience, the ex-
trapolation of data from related conditions and the opinion of
experts. We currently do not have a specific antiviral drug ap-
proved for the treatment of SARS-CoV-2 coronavirus infection.
For these reasons the results of the studies were contradictory
and reflect (largely) the current experience, the extrapolation
of data from related conditions and the opinion of experts.
We currently do not have a specific antiviral drug approved
for the treatment of SARS-CoV-2 coronavirus infection. For the
development of such a preparation will take months or years
to conduct experimental and clinical research. Under these
conditions, the main focus was on the study of drugs that have
been approved for other diseases with a known safety profile
and with elaborated manufacturing strategies. Unapproved
drugs that have shown antiviral activity in animal models
for severe acute respiratory syndrome (SARS-CoV-1) and/or
Middle East respiratory syndrome (MERS-CoV), two other
coronaviruses that cause severe disease, are also considered
currently as treatment options. Elucidating the particularities
of the virus, infectious capacities, pathogenetic and pathomor-
phological mechanisms dictates the evaluation and updating
of therapeutic strategies for the treatment and prevention of
SARS-CoV-2 infection and large randomized trials, including
the global process SOLIDARITY, launched by WHO [1, 7,10, 11,
13, 14, 18, 22, 27, 29].

Material and methods

A literature search was performed in PubMed, the Global
Research on Coronavirus Disease (COVID-19) database, nation-
al and international clinical guidelines and protocols to identi-
fy publications examining the principles of pharmacotherapy
and drugs used in the treatment of COVID-19 infection. The
keywords “COVID-19”, “SARS-CoV-2” and “New Coronavirus
2019” were used in the search strategy. Systematic searches
for preparations were performed using the keywords “medi-

cine”, “antiviral preparations”, “immunomodulators”, “treat-

ment”, “trial” and “guidelines”.

Results

The etiological treatment of SARS-CoV-2 infection can be
achieved by influencing at different stages of infection of the
host cells: prevention of adhesion and entry of the virus; pre-
venting the fusion of the virus with the cell and the formation



Preparatele antivirale

Una din strategiile importante ale tratamentului antiviral
consta in preintdmpinarea atasarii proteinei S la receptorul
enzimei de conversie a angiotensinei 2 (ECA-2), facilitata de
serin-proteaza TMPRSS2 a celulei gazdi. In acest context, s-au
studiat inhibitorii serin proteazei TMPRSS2 (camostat, nafa-
mostat) si ECA-2 (clorochina, hidroxiclorochina, asocierea ce-
farantina / selamectina / meflochina, nicotinamida) [16, 22].

Camostatul, utilizat in Japonia in tratamentul pancreatitei,
a demonstrat capacitatea de a inhiba infectia cu SARS-CoV-2 in
celulele pulmonare umane. Eficacitatea preparatului referitor
la suprimarea raspandirii virale este evaluata intr-un studiu
clinic. Nafamostatul, aprobat de FDA pentru alte indicatii, a in-
hibat intrarea MERS-CoV dependentda de TMPRSS2, precum si
a SARS-CoV-2 in celulele pulmonare umane cu eficacitate sem-
nificativ mai mare decat camostat. Namostatul a demonstrat
o siguranta dovedita si este recomandat pentru studii clinice
[13,22].

S-a constatat ca namostatul inhiba enzimele proteolitice
(trombina, plasmina, tripsina) si manifesta actiune antifibri-
nolitica fara efecte secundare hemoragice, chiar si la doze
mari. Aceste prioritati s-au considerat avantaje fata de hepa-
rina si prioritare la pacientii cu COVID, care prezinta coagulo-
patie intravasculara diseminata si hiperfibrinoliza. Recent s-a
depistat si supresia SARS-CoV-2, ce denota ca preparatul poate
fi eficient atat din perspective antivirale, cat si anticoagulante
si fibrinolitice [2].

Actiunea antivirala a clorochinei si hidroxiclorochinei s-a
determinat a fi realizata prin: inhibarea sintezei acizilor sialici,
componenti membranari esentiali pentru recunoasterea ligan-
dului, glicozilarii si fosforilarii ECA-2; alcalinizarea pH-ului in
endosomi si abrogarea fuziunii; inhibarea sintezei ARN-viral;
modificarea post-translationala a proteinelor virale; afectarea
maturarii adecvate a proteinei virale si recunoasterea antige-
nului viral de catre celulele dendritice; impiedicarea asambla-
rii virionului; afectarea eliberarii virusului. Concomitent, s-au
estimat si proprietatile imunomodulatoare ale preparatelor,
relevate prin modularea imunitatii celulare, reducerea prote-
olizei, chimiotaxiei, fagocitozei, reciclarii receptorilor si inter-
ferarea cu procesarea epitopilor pe celulele prezentatoare de
antigen, reglarea producerii si eliberarii citokinelor pro-infla-
matorii (IL-1B, IL-6, TNFa) [3, 5, 6, 8, 10, 12, 22].

Clorochina si, indeosebi, hidroxiclorochina au fost incluse,
initial, In protocoalele clinice si investigate in studii clinice.
Preparatele au fost utilizate in studii mici randomizate, unele
cazuri de serie si studii clinice cu date contradictorii. Datele
clinice disponibile au fost preluate, in mare parte, de la paci-
enti cu boala usoara si, in unele cazuri, cu forma moderata, iar
cele de la pacientii cu COVID-19 severa si critica sunt foarte
limitate. Recomandarile recente ale OMS au stipulat cd medi-
camentele sunt disponibile pentru adulti si adolescenti spita-
lizati, cu greutatea 250 kg, care nu sunt inclusi intr-un studiu
clinic. Rapoartele au documentat aritmii grave la pacientii cu
COVID-19 tratati cu clorochina sau hidroxicloroching, indeo-
sebi la asocierea cu azitromicina si alte medicamente care pre-
lungesc interval QTc. Din aceste considerente, FDA pledeaza
pentru utilizarea clorochinei sau hidroxiclorochinei pentru
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of endosomes; inhibiting virus translation, replication and as-
sembly.

Antiviral drugs

One of the important strategies of antiviral treatment is
to prevent the attachment of protein S to the angiotensin 2
conversion enzyme receptor (ECA-2), facilitated by the serine
protease TMPRSS2 of the host cell. In this context, the serine
protease inhibitors TMPRSS2 (camostat, nafamostat) and
ECA-2 (chloroquine, hydroxychloroquine, cefarantine / sela-
mectin / mefloquine, nicotinamide) were studied [16, 22].

Camostat, used in Japan to treat pancreatitis, has been
shown to inhibit SARS-CoV-2 infection in human lung cells. The
efficacy of the drug in suppressing viral spread is evaluated in a
clinical study. Nafamostat, approved by the FDA for other indi-
cations, inhibited the entry of TMPRSS2-dependent MERS-CoV
as well as SARS-CoV-2 into human lung cells with significantly
greater efficacy than camostat. Nafamostat has demonstrated
proven safety and is recommended for clinical trials [13, 22].

Nafamostat has been found to inhibit proteolytic enzymes
(thrombin, plasmin, and trypsin) and show antifibrinolytic
action without hemorrhagic side effects, even at high doses.
These priorities were considered advantages over heparin and
a priority in patients with COVID, who have disseminated in-
travascular coagulopathy and hyperfibrinolysis. Recently, the
suppression of SARS-CoV-2 has been detected, which indicates
that the preparation can be effective from both antiviral and
anticoagulant and fibrinolytic perspectives [2].

The antiviral action of chloroquine and hydroxychloro-
quine was determined to be achieved by: inhibiting the syn-
thesis of sialic acids, essential membrane components for the
recognition of ligand, glycosylation and phosphorylation of
ECA-2; alkalinization of pH in endosomes and abrogation of
fusion; inhibition of viral RNA synthesis; post-translational
modification of viral proteins; impairing the proper matura-
tion of viral protein and recognition of viral antigen by den-
dritic cells; preventing the assembly of the virion; affecting
the release of the virus. At the same time, the immunomodu-
latory properties of the preparations were detected, revealed
by modulating cellular immunity, reducing proteolysis, che-
motaxis, phagocytosis, receptor recycling and interfering with
epitope processing on antigen presenting cells, regulating the
production and release of pro-inflammatory cytokines (IL-1,
IL-6, TNFo) [3, 5, 6, 8,10, 12, 22].

Chloroquine and, in particular, hydroxychloroquine were
initially included in clinical protocols and investigated in clini-
cal trials. These drugs were used in small randomized trials,
some serial cases and clinical trials with contradictory data.
The available clinical data were largely collected from patients
with mild and, in some cases, moderate illness, but data from
patients with severe and critical COVID-19 are very limited.
Recent WHO recommendations have stipulated that medi-
cines are available for hospitalized adults and adolescents
weighing 250 kg who are not included in a clinical study. The
reports documented severe arrhythmias in patients with CO-
VID-19 treated with chloroquine or hydroxychloroquine, es-
pecially in combination with azithromycin and other drugs
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tratamentul pacientilor cu COVID-19 in spital sau in cadrul
unui studiu clinic. Utilizarea clorochinei in doze mari (600 mg
de doua ori pe zi timp de 10 zile) a fost asociata cu toxicitati
mai severe decat cu doze mai mici (450 mg de doua ori pe zi
prima zi, urmata de 450 mg pe zi pentru 4 zile) [6].

Analogii nucleozidici (remdesivir, favipiravir, geldesivir,
ribavirina) au fost propusi ca optiuni de tratament pentru
COVID-19. Remdesivirul reprezinta un promedicament, ana-
log de adenozina, care se supune fosforilarii, si care substituie
adenozina in timpul sintezei ARN prin inhibarea ARN-polime-
razei. In studiile in vitro si in vivo, s-a dovedit a fi activ fati de
virusurile febrei hemoragice, Ebola, SARS si MERS, precum si
SARS-CoV-2 in culturile celulare la concentratii usor realiza-
bile in vivo. Cercetdrile pe primate au demonstrat ca adminis-
trarea intravenoasa a unei doze de remdesivir de 10 mg/kg
a creat o concentratie intracelulara inalta, cu o perioada de
injumatatire de 14 ore, suficienta pentru inhibarea virusului.
In cadrul unor studii, s-a demonstrat capacitatea preparatului
de a ameliora tabloul clinic, de a reduce timpul de eliminare al
virusului si mortalitatea [7, 10, 17, 29]. in alte studii, nu s-au
constatat modificari esentiale ale indicilor monitorizati ori
s-au dezvoltat reactii adverse precum majorarea enzimelor
hepatice, diareea, eruptiile cutanate, hipotensiunea, insufici-
enta renala, disfunctii multiple de organe [15, 25, 28].

Inhibitorii de proteaze lopinavir/ritonavir influenteaza
replicarea SARS-CoV-2 prin blocarea proteazei asemanatoare
3-chimotripsinei (3CLpro) si proteazei asemandtoare papai-
nei (PLpro) ce asigura clivajul poliproteinelor dependente de
ARN, polimeraza si elicaza. Cercetdrile in vitro au demonstrat
ca, combinatia manifesta activitate impotriva SARS, dar indi-
cele mic de selectivitate indica faptul ca pot fi necesare nivele
mai mari decat cele tolerabile ale medicamentului pentru a
obtine o inhibitie semnificativa in vivo. Studiile clinice de co-
horta in infectiile cu SARS si MERS au relevat, ca lopinavir/
ritonavir a ameliorat rezultatul clinic la utilizarea precoce.
Utilizarea lopinavir/ritonavir la pacientii cu SARS-CoV-2 a de-
monstrat rezultate benefice in rapoarte de caz (Xu X, 2020),
iar in studiile deschise, randomizate, nu s-a observat amelio-
rarea evolutiei maladiei [4, 5, 7, 10, 19]. Aceste rezultate pot
fi explicate prin diferenta dintre proteazele virusului imuno-
deficientei si ale coronavirusurilor, precum si prin faptul ca
lopinavirul nu atinge concentratiile necesare pentru inhibarea
replicarii. Concomitent, s-au constatat unele reactii adverse
(anorexie, greatd, discomfort abdominal, diaree, leziuni hepa-
tice, pancreatitd, leucopenie, anemie, prelungirea segmentului
QT) si posibilitatea unor interactiuni medicamentoase, care au
necesitat suspendarea tratamentului [15, 28].

Favipiravirul reprezintd un promedicament, care in celule
se transforma in metabolitul activ trifosfat, cu incorporarea lui
ulterioara in lantul de ARN 1in crestere sau cuplarea cu ARN-
polimeraza si prevenirea replicarii virale. Initial, a fost accep-
tat drept un preparat activ impotriva virusului gripei, iar actu-
almente s-a raportat o activitate modesta fatd de SARS-CoV-2
in culturile de celule. in studiul deschis, randomizat, controlat,
favipiravirul, asociat cu interferonul alfa, a determinat o redu-
cere mai rapida a clearance-ului viral in comparatie cu lopina-
vir/ritonavir, iar in alt studiu, a contribuit la o recuperare mai
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that prolong the QT interval. For these reasons, the FDA ad-
vocates the use of chloroquine or hydroxychloroquine for the
treatment of COVID-19 patients in hospital or in a clinical trial.
The use of chloroquine in high doses (600 mg twice daily for
10 days) was associated with more severe toxicity than with
lower doses (450 mg twice daily on the first day, followed by
450 mg per day for 4 days) [6].

Nucleoside analogues (remdesivir, favipiravir, geldesivir,
ribavirin) have been proposed as treatment options for CO-
VID-19. Remdesivir is a prodrug, adenosine analog that un-
dergoes phosphorylation that replaces adenosine during RNA
synthesis by inhibiting RNA polymerase. In vitro and in vivo
studies, it has been shown to be active against hemorrhagic
fever viruses, Ebola, SARS and MERS, as well as SARS-CoV-2
in cell cultures at easily achievable concentrations in vivo.
Research in primates has shown that intravenous administra-
tion of a remdesivir dose of 10 mg/kg created a high intracel-
lular concentration with a half-life of 14 hours, sufficient to
inhibit the virus. Some studies have shown the ability of the
preparation to improve the clinical symptoms, reduce the time
of elimination of the virus and mortality rate [7, 10, 17, 29],
and in others no significant changes were found in the indices
studied or adverse reactions were recorded, such as increased
liver enzymes, diarrhea, rash, hypotension, renal failure, mul-
tiple organ dysfunction [15, 25, 28].

Lopinavir / ritonavir, protease inhibitors, influence SARS-
CoV-2 replication by blocking 3-chymotrypsin-like protease
(3CLpro) and papain-like protease (PLpro) that cleave RNA
polymerase and helicase-dependent polyproteins. In vitro re-
search has shown that the combination shows activity against
SARS, but the low selectivity index indicates that higher than
tolerable levels of the drug may be required to achieve sig-
nificant in vivo inhibition. Clinical cohort studies in SARS and
MERS infections revealed that lopinavir / ritonavir improved
the clinical outcome in early use. The use of lopinavir / ritona-
vir in patients with SARS-CoV-2 has shown beneficial results
in case reports (Xu X., 2020), and in open, randomized trials
no improvement in disease progression was observed [4, 5,
7, 10, 19]. These results can be explained by the difference
between immunodeficiency virus and coronavirus proteases,
and by the fact that lopinavir does not reach the concentra-
tions required to inhibit replication. At the same time, there
were some side effects (anorexia, nausea, abdominal discom-
fort, diarrhea, liver damage, pancreatitis, leukopenia, anemia,
QT prolongation) and the possibility of drug interactions,
which required suspension of treatment [15, 28].

Favipiravir is a prodrug, which in cells is transformed into
the active metabolite triphosphate by its subsequent incorpo-
ration into the growing RNA chain or coupling with RNA poly-
merase and preventing viral replication. It was initially accept-
ed as an active preparation against influenza virus, and is cur-
rently reported to be modestly active against SARS-CoV-2 in
cell cultures. In the open-label, randomized, controlled study,
favipiravir, combined with interferon alfa, resulted in a faster
reduction in viral clearance compared to lopinavir / ritonavir,
and in another study it contributed to a faster recovery com-
pared to umifenovir. There are several ongoing studies on the



rapidd, comparativ cu umifenovirul. Actualmente, in derulare
sunt mai multe studii referitor la eficacitatea si siguranta fa-
vipiravirului, inclusiv, In asociere cu alte preparate antivirale
[7,9, 25].

n absenta medicamentelor antivirale extrem de eficiente
si a vaccinurilor, raspunsul urgent la raspandirea virusului
poate include stimularea sau corectia sistemului imun, uti-
lizarea anticorpilor de neutralizare a virusului. Preparatele
imunomodulatoare si imunodepresive sunt privite ca strategii
potentiale pentru limitarea efectelor distructive ale furtunii de
citokine in COVID-19. O serie de evenimente cheie s-au evi-
dentiat in tabloul imunopatologic al infectiei cu SARS-CoV-2:
virusul induce secvential atat afectarea, cat si hiperactivizarea
sistemului imun; o eliminare virala timpurie prin IFN de tip I
este o cheie pentru a preveni replicarea virala ulterioara, epui-
zarea celulelor T si furtuna de citokine. In acest caz, preparate-
le trebuie administrate la momentul potrivit [11, 14].

Terapia anticitokinica

Pentru combaterea excesului de cytokine, s-au propus
antagonistii IL-6, IL-1f, IL-7, IL-18, TNF-« si ai factorului sti-
mulator granulocito-macrofagal (GM-CSF), precum si interfe-
ronii alfa si beta.

Antagonistii IL-6

S-a constatat cd IL-6 este mediatorul major in furtuna ci-
tokinelor, iar nivelul ei coreleaza cu severitatea si rezultatul
SDRA, precum si cu sarcina virald SARS-CoV-2 si riscul de dez-
voltare a pneumoniei fatale. Actualmente, sunt propusi inhi-
bitorii receptorilor IL-6 (tocilizumab, sarilumab) si inhibitori
IL-6 (siltuximab, clazakizumab, sirukumab).

Tocilizumabul este o imunoglobulind umanizata care blo-
cheaza receptorul IL-6. A fost autorizat in SUA si Europa pen-
tru sindromul sever de eliberare de citokine. S-a estimat ca
este eficient In suprimarea sindromului furtunii de citokine,
asociat cu forma severa sau critici de COVID-19. In studiile cli-
nice s-a raportat ca la pacienti cu COVID-19 forma severa sau
criticd, tocilizumabul a determinat micsorarea febrei, ameli-
orarea simptomelor clinice si a saturatiei de oxigen, evolutia
markerilor inflamatiei la o saptamana la majoritatea pacien-
tilor. Ghidurile au sugerat utilizarea tocilizumabului la paci-
entii critici cu SDRA. Antagonistii IL-6 cresc riscul de infectii,
de aceea trebuie folositi cu precautie la pacientii cu evolutie
severa si Incarcare virala marcata, impreuna cu tratamentele
antivirale. S-au constatat si alte reactii adverse, inclusiv, per-
foratia intestinala si infectiile oportuniste. Cu toate acestea,
dovezile actuale sunt insuficiente pentru a sustine utilizarea
tocilizumab in afara studiilor clinice. in continuare, sunt in
desfasurare mai multe studii randomizate, dublu-orb, contro-
late cu placebo de faza I1/111, pentru a evalua eficacitatea toci-
lizumabului, sarilumabului la adultii internati cu complicatii
grave de la COVID-19 [7, 14, 20, 26, 28].

Antagonistii IL-1f

Anakinra, canakinumab s-au initiat pentru a antagoniza ac-
tiunea acestei citokine proinflamatorii cu valori crescute la pa-
cientiii cu SDRA. Anakinra s-a dovedit eficienta in cateva ore,
are un timp de injumatatire scurt si este considerata sigura. O
analiza a datelor studiului randomizat de faza III a relevat ca
anakinra a ameliorat semnificativ supravietuirea pacientilor
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efficacy and safety of favipiravir, including in combination
with other antiviral preparations [7, 9, 25].

In the absence of highly effective antiviral drugs and vac-
cines, the urgent response to the spread of the virus may in-
clude stimulation or correction of the immune system, the
use of virus-neutralizing antibodies. Immunomodulatory and
immunosuppressive preparations are seen as potential strate-
gies for limiting the destructive effects of the cytokine storm
in COVID-19. A series of key events were highlighted in the im-
munopathological picture of SARS-CoV-2 infection: the virus
sequentially induces both damage and hyperactivation of the
immune system; early viral clearance by type I IFN is key to
preventing further viral replication, T cell depletion, and sub-
sequent cytokine storm. In this case the preparations must be
administered at the right time [11, 14].

Anti-cytokine therapy

IL-6, IL-1pB, IL-7, IL-18, TNF-a, and granulocyte-macro-
phage stimulatory factor (GM-CSF), and alpha and beta inter-
ferons have been proposed to combat excess cytokines.

IL-6 antagonists

IL-6 has been found to be the major mediator in the cyto-
kine storm, and its level correlates with the severity and out-
come of ARDS, as well as with SARS-CoV-2 viral load and the
risk of developing fatal pneumonia. Currently, IL-6 receptor
inhibitors (tocilizumab, sarilumab) and IL-6 inhibitors (siltux-
imab, clazakizumab, sirukumab) are proposed.

Tocilizumab is a humanized immunoglobulin that blocks
IL-6 receptors. It has been authorized for use in the USA and
Europe in severe cytokine release syndrome. It has been esti-
mated that it is efficient in the suppression of cytokine storm
syndrome associated with severe or critical forms of COVID-19.
In the clinical studies was reported that in severe or critical
COVID-19 patients tocilizumab has determined the decrease of
fever, improving of clinical symptoms and oxygen saturation,
the evolution of inflammatory markers after a week in the ma-
jority of patients. The guides have suggested using tocilizumab
in critical patients with Acute Respiratory Distress Syndrome
(ARDS). IL-6 antagonists increase the risk of infections, there-
fore must be used cautiously in patients with severe evolu-
tion and marked viral load combined with antiviral treatment.
Other adverse reactions have been observed such as intestinal
perforation and opportunistic infections. However current evi-
dence is insufficient to support the use of tocilizumab outside
of clinical studies. Several randomized studies are still ongoing,
double-blind, placebo controlled in 11" /111" stages to evaluate
the efficiency of tocilizumab, sarilumab in adults hospitalized
with severe complications from COVID-19 [7, 14, 20, 26, 28].

IL-1f antagonists

Anakinra, canakinumab, have been initiated for antago-
nizing the action of this proinflammatory cytokine that has
high values in patients with Respiratory Distress Syndrome.
Anakinra has shown to be efficient in a few hours, it has a
short half-life and it is considered safe. A data analysis of a
phase 3 randomized study revealed that anakinra has signifi-
cantly improved the survival of patients with sepsis without
having adverse reactions. The drug can be considered to be of
choice for COVID-19 patients that show symptoms of striking
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cu sepsis sever fara reactii adverse grave. Preparatul se poate
considera un medicament de alegere pentru anumiti pacienti
COVID-19, care prezintda semne de furtuna de citokine marca-
ta. Actualmente, sunt efectuate studii clinice pentru testarea
anakinrei in COVID-19. Canakinumabul, un anticorp monoclo-
nal anti-IL-1, este investigat intr-un studiu observational, dar
timpul de Tnjumatatire lung (26 de zile) poate fi problematic
pentru pacientii infectati. In studiile clinice randomizate sunt
inclusi sarilumab si siltuximab [14, 20].

Interferonii

Infectia SARS-CoV-2 inhiba expresia interferonilor de tip 1
(IFN-a si IFN-f), responsabili de raspunsul antiviral. Lezarea
tesutului si expresia citokinelor si chemokinelor pro-inflama-
torii din monocitele si macrofagele infectate promoveaza in-
filtrarea excesiva a celulelor imune cu replicarea virusului si
expresia citokinelor inflamatorii cu dezvoltarea SDRA in CO-
VID-19. Depasirea evaziunii imune si imbunatatirea activitatii
antivirale poate fi o strategie logica de tratament. La pacien-
tii SARS si MERS, interferonii recombinati au fost utilizati cu
succes diferit. in cercetirile in vitro, s-a demonstrat activitatea
antivirald a IFN-a2a recombinant, IFN-a2b, IFN-B1a si IFN-
B1b pentru MERS, SARS si SARS CoV-2 [10]. In baza studiilor,
s-a concluzionat ca IFN-1b si IFN-f1a sunt mai puternici pen-
tru inhibarea SARS (probabil, mai mult pentru SARS-CoV-2);
IFN de tip I trebuie administrat cat mai curand posibil dupa in-
fectie (ideal, inainte de debutul simptomelor; inhalarea IFN-a
poate scadea rata infectiei cu SARS-CoV-2 si poate servi la
profilaxie sau tratament, dar cdile intravenoase si subcutanate
raman mai bine evaluate si mai sigure [14].

Antagonistii TNF-a

TNF-a este una dintre cele mai puternice citokine proinfla-
matorii, cu un spectru larg de actiuni. Nivele serice de TNF-a
s-au gasit crescute la pacientii cu COVID-19, indeosebi in for-
mele severe. S-a presupus ca utilizarea inhibitorilor TNF ar
putea fi eficientd prin blocarea intrarii virale si a efectelor no-
cive ale TNF-a, demonstrate in studiile preclinice asupra viru-
sului sincitial respirator sever si infectiilor gripale. E necesar
de retinut ca antagonistii TNF cresc riscul de infectii bacteri-
ene, virale si fungice. Prin urmare, utilizarea lor in COVID-19
trebuie sa fie sustinuta de studii preclinice [20].

Deoarece inhibitorii TNF sunt disponibili ca si medica-
mente bine evaluate, s-a postulat ca exista dovezi suficiente
pentru efectuarea studiilor clinice in infectia COVID-19. Ca-
teva rapoarte de caz au descris beneficiile etanerceptului, iar
alte studii au aratat ca se poate declansa sau agrava progresia
bolii. Argumentele pentru utilizarea antagonistiilor TNF in
COVID-19 se reduc la: neutralizarea TNF ofera protectie impo-
triva infectiei SARS-CoV-2 in conditii experimentale; induce-
rea scaderii rapide a concentratiilor IL-6 si IL-1 la pacientii cu
artrita reumatoida activa; declansarea reducerii moleculelor
de adeziune si factorului de crestere endoteliala vasculara; di-
minuarea migrarii leucocitelor catre tesuturile inflamate da-
torita reducerii moleculelor de adeziune si chemokinelor, cu
micsorarea exudatului. Se sugereaza ca evaluarile initiale ale
inhibitorilor TNF trebuie facute la pacientii cu boala modera-
td, cat mai curand posibil dupa internarea lor in spital [14].
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cytokine storm. Currently studies are being conducted to test
the use of anakinra in COVID-19. Canakinumab is a monoclo-
nal antibody anti-IL-1f3 that is examined in an observational
study, but the long half-life (26 days) may be problematic for
the infected patients. Sarilumab and siltuximab are included
in randomized clinical studies [14, 20].

Interferons

The SARS-CoV2 infection inhibits the expression of type
1 interferons IFN-a si IFN-f3) that are responsible for the an-
tiviral response. Tissue damage and expression of cytokines
and pro-inflammatory chemokines from infected monocytes
and macrophages stimulate excessive infiltration of the im-
mune cells with the replication of the virus and expression of
inflammatory cytokines with the development or Acute Re-
spiratory Distress in COVID-19. Overcoming immune evasion
and improving antiviral activity may be a logical strategy of
treatment. In ARDS and MERS patients, recombined interfer-
ons have been used with varied success. In in vitro studies of
the antiviral activity of recombined IFN-a2a IFN-a2b, IFN-f1a
and IFN-B1b has been shown in MERS, SARS, and SARS CoV2
[10]. Based on the studies it has been concluded that IFN-31b
and IFN-B1a are more powerful for the inhibition of SARS
(therefore probably more effective in SARS-CoV2); IFN type 1
must be administrated as soon as possible after the infection
(ideally before the symptoms appear; inhalation of IFN-a may
reduce the infection rate with SARS-CoV-2 and may serve as a
prophylaxis and treatment, but intravenous ways and subcu-
taneous remain better evaluated and safer) [14].

TNF-a antagonists

TNF-a is one of the strongest proinflammatory cytokines
with a broad spectrum of action. Increased levels of TNF-a
have been shown in COVID-19 patients, especially in severe
forms. It was assumed that the use of TNF inhibitors may be
efficient through blocking the viral entrance and the harmful
effects of TNF-a, which has been shown in preclinical studies
on severe respiratory syncycial virus and flu infections. It is
important to remember that TNF antagonists increase the risk
of bacterial, viral and fungal infections therefore their use in
COVID-19 must be reinforced by preclinical studies [20].

Because TNF inhibitors are available and are well-evalu-
ated drugs it was assumed that there is sufficient evidence
for conducting studies in COVID-19. A few case reports have
described the benefits of using etanercept, other studies have
shown that the disease might be triggered or it aggravates the
progression of the disease. The reasoning for the use of TNF
antagonists in COVID-19 come to: the neutralization of TNF of-
fers protection against the SARS-CoV infection in experimen-
tal circumstances; the induction of a rapid decrease of the con-
centration of [L-6 and IL-1 in patients with active arthritis; the
precipitation of the reduction of adhesion molecules and vas-
cular endothelium growth factor; the decrease of leucocytes
migration to the inflamed tissues because of the decrease of
adhesion molecules and chemokines with the movement of
the exudate. It is suggested that initial evaluations of the TNF
inhibitors must be done in patients with a moderate state of
the disease, as soon as possible after their hospitalization [14].



Plasma convalescentd

Plasma contine un amestec de saruri anorganice, compusi
organici, apa si mai mult de 1000 de proteine, inclusiv albumi-
nd, imunoglobuline, complement, factori de coagulare si an-
titrombotici. Se presupune ca plasma de la donatori sanatosi
ofera efecte imunomodulatoare prin infuzia de citokine anti-
inflamatorii si anticorpi care blocheaza complementul, citoki-
nele inflamatorii si autoanticorpii. Acesti factori pot influenta
efectul imunomodulator al plasmei convalescente la pacientii
cu COVID-19 [24].

Terapia cu anticorpi pasivi poate modula fagocitoza, citoto-
xicitatea si exercita un efect aditiv de neutralizare a virusului
in combinatie cu medicamente antivirale. Cantitatea necesara
de anticorpi in serul convalescent si durata terapiei depind de
incarcatura virala si de severitatea COVID-19. Se crede ca an-
ticorpii de neutralizare a virusului, chiar si In cantitati mici,
pot fi eficienti atunci cand sunt folositi pentru prevenirea sau
tratarea simptomelor precoce ale COVID-19. Administrarea
de urgenta a serului este indicate, in principal, persoanelor cu
boli cronice, personalului medical si subiectilor sanatosi care
au contactat pacientii infectati. Imunitatea pasiva rezultata ar
putea dura saptimani si luni. in mod ideal, anticorpii trebuie
folositi in cateva zile de la colectare, iar timpul pentru utiliza-
rea lor optima depinde de probabilitatea de mutatii care pot
modifica caracteristicile virusului. O problema importanta
este deficitul de ser convalescent cu titre ridicate de anticorpi
neutralizanti de virus. Un studiu nepublicat a relevat ca cei
care s-au recuperat dupa COVID-19 forma usoard, aproximativ
6% dintre ei nu produc un nivel detectabil de anticorpi, iar la
30% dintre pacienti se detecteaza doar titre foarte scizute. In
mod surprinzator, pacientii varstnici (60-85 de ani) si de var-
std mijlocie (40-59 de ani), care au prezentat un numar mai
mic de limfocite si un nivel mai mare de markeri inflamatori, au
produs cantitati semnificativ mai mari de anticorpi, decat paci-
entii mai tineri (15-39 de ani). Desi rezultatele initiale par a fi
promitatoare, dovezile sunt limitate de natura observationala a
studiilor si de dimensiunile mici ale esantionului [11, 28].

in Figura 1, sunt redate tintele preparatelor utilizate in in-
fectia cu SARS-CoV-2.

Recent, OMS, pe baza datelor preliminare ale studiilor
clinice, a elaborat un ghid de recomandari de utilizare a pre-
paratelor antivirale, imunomodulatoare si imunodepresive,
glucocorticoizilor, anticoagulantelor, antiagregantelor, imu-
noglobulinelor si plasmei convalescente pentru tratamentul
pacientilor cu COVID-19 (Tabelul 1) [6].

Investigatiile recente au constatat cad evolutia infectiei cu
SARS-CoV-2 depinde de gradul de infectare, stadiul maladiei si
modificarile patofiziologice, iar acestea din urma vor determi-
na timpul rational de administrare, eficacitatea medicamente-
lor si prognosticul. in forma usoard de COVID-19 pani la mo-
deratd, raspunsul antiviral precoce, In mare parte prin inter-
feronul de tip I (IFN), permite reducerea rapida a incarcaturii
virale si previne epuizarea celulelor T si hipercitokinemia. in
forma severa de COVID-19, raspunsul antiviral intarziat (linia
verde solidd) sau scazut (linia verde punctata) determina va-
lori ridicate de cytokine / chemokine pulmonare, raspunsuri
afectate de celulele T specifice virusului si deteriorare clinica
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Convalescent plasma

Plasma contains a blend of inorganic salts, organic com-
pounds, water and more than 1000 proteins including albu-
mins, immunoglobulins, complement, coagulation and anti-
thrombotic factors. It is assumed that the plasma from the
healed donors offers immunomodulatory effects through the
infusion of anti-inflammatory cytokines and antibodies that in-
hibit the complement, inflammatory cytokines and the autoan-
tibodies. These factors might influence the immunomodulato-
ry effect of the convalescent plasma in COVID-19 patients [24].

Therapy with passive antibodies may modulate the phago-
cytosis, cytotoxicity and exerts an additive effect of neutraliz-
ing the virus in combination with antiviral drugs. The neces-
sary quantity of antibodies in the convalescent plasma and the
duration of the therapy depend of the viral load and the sever-
ity of COVID-19. It is believed that the antibodies for neutral-
izing the virus, even in small quantities, may be efficient when
are used for preventing or treating premature symptoms of
COVID-19. The emergency use of the serum is indicated mainly
for patients with chronic diseases, medical workers and sub-
jects that had contact with the infected patients. The resulting
passive immunization can last from weeks to months. Ideally
the antibodies should be used in the next few days after their
accumulation and the time for their optimal use depends on
the probability of mutations that might modify the viruses’
characteristics. An important problem is the deficiency of con-
valescent plasma with high titers of antibodies neutralized by
the virus. An unpublished study has revealed that in patients
that have recovered from an easy from of COVID-19, approxi-
mately 6% of them don’t produce a detectable level of antibod-
ies, and in 30% there are present in low titers. Surprisingly,
older patients (60-85 years) and middles aged patients (40-59
years) that have shown a smaller number of lymphocytes and a
higher value of inflammatory markers have produced are more
significant quantity of antibodies than young patients (15-39
years). Even though initial results seem to be promising, the
evidence is limited by the observation nature of the studies and
the small dimensions of the sample population [11, 28].

In Figure 1 are shown the main targets of the drugs used in
SARS-CoV-2 infection.

Recently WHO, based on the date from the preliminary
clinical trials, has elaborate a guide with recommendations for
the use of antiviral drugs, immunomodulatory and immuno-
suppressive glucocorticoids, anticoagulants, antiaggregants,
immunoglobulins and convalescent plasma in the treatment
of COVID-19 (Table 1) [6].

Recent researches support that the evolution of SARS-
CoV-2 infection depends on the degree of infection, the stage
of the disease and the pathophysiological changes, and the
latter will determine the rational time of administration, the
effectiveness of drugs and the prognosis. In mild to moderate
forms of COVID-19, early antiviral response, largely mediated
by type I interferon (IFN), allows for rapid reduction of viral
load and prevents T cell depletion and hypercytokinemia. In
the severe form of COVID-19, delayed (solid green line) or low
(dotted green line) antiviral response results in elevated pul-
monary cytokine/chemokine values, virus-specific T cell re-
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Fig. 1 Tinte terapeutice potentiale in SARS-CoV-2 si COVID-19 [23].
Notd: AAK1 - protein kinaza 1 asociata AP2; IECA - inhibitorii enzimei de conversie; BRA - blocantii receptorilor angiotensinici;
IL- interleukind; JAK - kinaza Janus; TLR - toll-like receptor; TMPRSS2 - serin proteaza transmembranara.

Fig. 1 Potential therapeutic targets for SARS-CoV-2 and COVID-19 [23].
Note: AAK1 - AP2-associated protein kinase 1; ACE - angiotensin-converting enzyme; ARB - angiotensin receptor blocker; CQ - chloroquine;
HCQ - hydroxychloroquine; IL - interleukin; JAK - Janus kinase; TLR - toll-like receptor; TMPRSS2 - transmembranar serine protease enzyme.

acuta. Astfel, s-au estimat perioade optime pentru interventii- sponses, and acute clinical impairment. Thus, optimal periods
le terapeutice (daca este cazul), cu administrarea preparatelor were estima-ted for therapeutic interventions (if necessary)
antivirale, imunomodulatoare si imunodepresive la momen- with the administration of antiviral, immunomodulatory and
tul potrivit. Medicamentele antivirale si imunostimulatoare immunosuppressive drugs at the right time. Antiviral and im-
trebuie initiate imediat dupa debutul simptomelor, In timp ce munostimulatory drugs should be initiated immediately after
imunodepresivele ar trebui administrate chiar de la inceputul the onset of symptoms, while immunosuppressants should
furtunii de citokine (Figura 2) [14]. be administered immediately after the onset of the cytokine

storm (Figure 2) [14].
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Fig. 2 Cinetica si intensitatea raspunsului antiviral sunt decisive pentru rezultatul COVID-19 [14].
Fig. 2 Kinetics and intensity of the antiviral response are decisive in COVID-19 outcome [14].
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Tabelul 1. Recomandarile ghidului OMS pentru tratamentul pacientilor cu COVID-19 [6].

Recomandadri generale

= Nu existd date suficiente pro sau contra oricdrei terapii antivirale sau imunomodulatoare la pacientii cu boald severa COVID-19 (A III).

= Nu existd date suficiente pro sau contra utilizarii antagonistilor IL-6 (sarilumab, siltuximab, tocilizumab) pentru tratamentul COVID-19 (A III).

= Nu existd date suficiente pro sau contra utilizarii plasmei convalescente COVID-19 sau a globulinelor imune SARSCoV-2 pentru tratamentul COVID-19 (A III).

= Nu se recomanda utilizarea intravenoasa a imunoglobulinei G non-SARS-CoV-2 pentru tratamentul COVID-19, cu exceptia unui context clinic. Administrarea
imunoglobulinei este permisa pentru tratamentul complicatiilor care apar in timpul COVID-19 (A III).

= Nu se recomanda utilizarea de rutina a corticosteroizilor sistemici pentru tratamentul pacientilor la ventilatie mecanica cu COVID-19 fard sindrom de detresa
respiratorie acuta (SDRA) (B III).

= La adultii ventilati mecanic cu COVID-19 si SDRA, nu exista date suficiente pro sau contra pentru a recomanda terapia cu corticosteroizi, in absenta unei alte
indicatii (C I).

= La pacientii cu COVID-19 forma severa sau critica, nu exista date suficiente pentru a recomanda terapie empirica antimicrobiand cu spectru larg, in absenta unei
alte indicatii (B III).

= Dacd preparatele antimicrobiene sunt initiate, se recomanda reevaluarea utilizarii lor in fiecare zi pentru a minimiza consecintele adverse ale terapiei
antimicrobiene (A III).

Preparate antivirale

= Utilizarea remdesivirului la pacientii spitalizati cu boala severd cu saturatia oxigenului sub 94%, care necesitd oxigen suplimentar, ventilatie mecanica sau
oxigenare membranara extracorporald (studiu multi-national, randomizat, controlat cu placebo (B I).

= Administrarea remdesivirului la adultii spitalizati, la copii si gravide (neaprobat de FDA, dar permis printr-o autorizare si un program de acces de urgenta (B I).
= Nu se recomanda remdesivir pentru tratamentul COVID-19 forma usoard sau moderata inafara unui studiu clinic (A III).

= Nu existd date clinice suficiente pro sau contra utilizarii clorochinei sau hidroxiclorochinei pentru tratamentul COVID-19 (A III).

= Se recomanda utilizarea clorochinei in doze mari (600 mg x2 ori pe zi, timp de 10 zile) in tratamentul COVID-19 (A ).

= La folosirea clorochinei sau hidroxiclorochinei e necesar sa se monitorizeze pacientul pentru efecte adverse, in special, intervalul QTc (A III).

= Nu se recomanda utilizarea lopinavir / ritonavir sau alti inhibitori de proteaze HIV pentru tratamentul COVID-19, cu exceptia deruldrii unui studiu clinic (A III).
= Nu se recomandatd asocierea hidroxiclorochinei cu azitromicind din cauza potentialului de toxicitate (A III).

= Nu se recomanda asocierea lopinavir / ritonavir sau alti inhibitori ai proteazei HIV din cauza farmacodinamicii nefavorabile si date negative ale studiilor clinice
(AT/ATID.

Preparate imunomodulatoare
= Nu exista date suficiente pro sau contra utilizarii imunomodulatoarelor pentru tratamentul COVID-19 (A I1I):
o Inhibitori ai interleukinei-1 (anakinra);
o Inhibitori ai interleukinei-6 (sarilumab, siltuximab, tocilizumab);
o Utilizarea altor imunomodulatoare se poate recomanda in cadrul unui studiu clinic.
= Nu se recomanda interferonii din cauza lipsei de eficacitate si toxicitatii in tratamentul SARS si MERS (A III).
= Nu se recomanda inhibitorii Janus kinazei (baricitinib) din cauza efectului imunodepresiv (A III).

Plasma convalescentd si imuno globuline
= Nu existd date suficiente pro sau contra utilizarii plasmei convalescente sau imunoglobulinelor SARS-CoV-2 pentru tratamentul COVID-19 (A III).

= Nu se recomanda utilizarea imunoglobulinei intravenoase non-SARS-CoV-2 pentru tratamentul COVID-19, cu exceptia unui studiu clinic. Imunoglobulina G
poate fi folosita pentru tratamentul complicatiilor care survin pe parcursul COVID-19 (A III).

Preparatele anticoagulante si antiagregante
= Pacientii care administreaza anticoagulante sau antiagregante pentru afectiuni adiacente trebuie sa le continuie si pe durata COVID-19 (A III).

= La pacientii care nu sunt spitalizati cu COVID-19, nu trebuie initiata terapia anticoagulanta si antiplachetara pentru prevenirea tromboembolismului venos sau
arterial, cu exceptia altor indicatii (A III).

= Pacientii adulti, spitalizati cu COVID-19, ar trebui sa beneficieze de profilaxie a trombozei venoase conform standardului de ingrijire (A III).

= Nu existd date suficiente pro sau contra utilizdrii antitromboticelor sau cresterea dozelor de anticoagulante pentru profilaxia venoasad la pacientii spitalizati cu
COVID-19, tnafara studiului clinic (B III).

= Pacientii spitalizati cu COVID-19 nu trebuie externati cu continuarea la domiciliu a profilaxiei trombozei venoase. Profilaxia trombozei venoase post-externare
nu este recomandata de rutina pacientilor cu COVID-19 (A III).

= Regimurile aprobate de administrare a medicamentelor pentru profilaxia trombozei venoase extinse pot fi luate in consideratie la pacientii cu risc scazut pentru
sangerare si risc ridicat de tromboembolie, in conformitate cu protocoalele pentru pacientii fira COVID-19 (B I).

= Nu exista date suficiente pro sau contra screening-ului de rutina a trombozei venoase profunde la pacienti cu COVID-19 fard semne sau simptome de
tromboembolie, indiferent de starea markerilor de coagulare (B III).

= La pacientii cu COVID-19 spitalizati, in functie de caz, trebuie evaluata posibilitatea bolii tromboembolice cu deteriorare rapida a functiei pulmonare, cardiace
sau neurologice sau de pierdere brusca, localizata, a perfuziei periferice (A III).

= Diagnosticul de COVID-19 nu ar trebui sa influenteze recomandarile unui medic pediatru cu privire la profilaxia trombozei venoase la copiii spitalizati (B I1I).

= Terapia anticoagulanta sau antiplachetara nu trebuie utilizata pentru a preveni tromboza arteriald inafara standardului obisnuit de ingrijire pentru pacientii
fara COVID-19 (A III).
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Table 1. Recommendations of the WHO guide for the treatment of patients with COVID-19 [6].

General recommendations

= There are insufficient data for or against any antiviral or inmunomodulatory therapy in patients with severe COVID-19 disease (A III).

= There are insufficient data for or against the use of IL-6 antagonists (sarilumab, siltuximab, tocilizumab) for the treatment of COVID-19 (A Ill).

= There are insufficient data for or against the use of COVID-19 convalescent plasma or SARSCoV-2 immune globulins for the treatment of COVID-19 (A 11I).

= The intravenous use of non-SARS-CoV-2 immunoglobulin G is not recommended for the treatment of COVID-19, except in a clinical context. The administration of
immunoglobulin is permitted for the treatment of complications that occur during COVID-19 (A III).

= Routine use of systemic corticosteroids for the treatment of patients on mechanical ventilation with COVID-19 without acute respiratory distress syndrome (ARDS)
is not recommended (B I11).

= In mechanically ventilated adults with COVID-19 and ARDS, there are insufficient data for or against recommending corticosteroid therapy, unless otherwise
indicated (CI).

= [n patients with severe or critical form of COVID-19, there are insufficient data to recommend empirical broad-spectrum antimicrobial therapy, unless otherwise
indicated (B III).

= [fantimicrobial preparations are initiated, it is recommended to re-evaluate their use daily to minimize the adverse consequences of antimicrobial therapy (A III).

Antiviral medications

= Use of remdesivir in hospitalized patients with severe disease with oxygen saturation below 94% requiring additional oxygen, mechanical ventilation, or
extracorporeal membrane oxygenation (multi-national, randomized, placebo-controlled study) (B I).

= Remdesivir administration to hospitalized adults, children and pregnant women (not approved by the FDA, but permitted by an authorization and emergency access
program) (A III).

= Remdesivir is not recommended for the treatment of COVID-19 mild or moderate form outside of a clinical trial (A I1I).

= There are insufficient clinical data for or against the use of chloroquine or hydroxychloroquine for the treatment of COVID-19 (A III).

= Recommends the use of chloroquine in high doses (600 mg twice daily for 10 days) in the treatment of COVID-19 (A I).

= When using chloroquine or hydroxychloroquine it is necessary to monitor the patient for side effects, especially the QTc interval (A III).

= [t is not recommend the use of lopinavir / ritonavir or other HIV protease inhibitors for the treatment of COVID-19, except in a clinical trial (A 1 / A 11I).

= The combination of hydroxychloroquine with azithromycin is not recommended due to its potential for toxicity (A I1I).

= The combination of lopinavir / ritonavir or other HIV protease inhibitors is not recommended due to unfavorable pharmacodynamics and negative clinical trial
data (Al/Alll).

Immunomodulatory medications

= There are insufficient data for or against the use of immunomodulators for the treatment of COVID-19 (A 11]):
o interleukin-1 inhibitors (anakinra);
o interleukin-6 inhibitors (sarilumab, siltuximab, tocilizumab);
o ihe use of other immunomodulators may be recommended in a clinical trial:

= [nterferons due to lack of efficacy and toxicity in the treatment of SARS and MERS;

= Janus kinase inhibitors (baricitinib) due to the immunosuppressive effect.

Convalescent plasma and immune globulins

= There are insufficient data for or against the use of convalescent plasma or SARS-CoV-2 immunoglobulins for the treatment of COVID-19 (A I1I).
= The use of non-SARS-CoV2 intravenous immunoglobulin is not recommended for the treatment of COVID-19, except in a clinical trial. Inmunoglobulin G can be used
to treat complications that occur during COVID-19 (A 11I).

Anticoagulant and antiplatelet medications

= Patients taking anticoagulants or antiplatelet agents for comorbidities should continue to use them if they are diagnosed with COVID-19 (A III).

= [n patients who are not hospitalized with COVID-19, anticoagulant and antiplatelet therapy should not be initiated to prevent venous or arterial thromboembolism,
unless otherwise indicated (A I1I).

= Adult patients hospitalized with COVID-19 should benefit from venous thrombosis prophylaxis according to the standard of care (A I1I).

= There are insufficient data for or against antithrombotic use or increased doses of anticoagulants for venous prophylaxis in patients hospitalized with COVID-19
outside of the clinical trial (B III).

= Patients hospitalized with COVID-19 should not be routinely discharged with venous thrombosis prophylaxis. Routine post-discharge VTE prophylaxis is not
recommended for patients with COVID-19 (A IlI).

= Drug-approved regimens for the prophylaxis of extensive venous thrombosis may be considered in patients at low risk for bleeding and at high risk of thromboembolism
according to the protocols for patients without COVID-19 (B I).

= There are insufficient data for or against routine screening for deep vein thrombosis in patients with COVID-19 without signs or symptoms of thromboembolism,
regardless of the condition of the coagulation markers (B IlI).

= In hospitalized patients with COVID-19, the possibility of rapid thromboembolic disease with deterioration in lung, cardiac or neurological function or sudden
localized loss of peripheral perfusion should be evaluated as appropriate (A III).

= The diagnosis of COVID-19 should not influence the recommendations of a pediatrician regarding the prophylaxis of venous thrombosis in hospitalized children
(B 11I).

= Anticoagulant or antiplatelet therapy should not be used to prevent arterial thrombosis outside the usual standard of care for patients without COVID-19 (A III).
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Tabelul 1. Recomandarile ghidului OMS pentru tratamentul pacientilor cu COVID-19 [6]. Continuare.

Glucocorticoizii

= La pacientii adultii cu COVID-19 si soc refractar se recomanda utilizarea glucocorticoizilor in doze mici (B II).

= Nu se recomanda utilizarea de rutina a glucocorticoizilor sistemici pentru tratamentul COVID-19 la pacienti spitalizati, cu exceptia cazului in care ei se afld in

unitatea de terapie intensiva (A III).

= Terapia cu glucocorticoizi orali, utilizata pentru o altd afectiune inainte de diagnosticul COVID-19, nu trebuie intreruptd. De la caz la caz, pot fi indicati

glucocorticoizii suplimentarii sau in doza de stres (A I1I).

= Glucocorticoizii inhalatori la pacientii cu astm bronsic si bronhopneumonie obstructiva cronica nu trebuie intrerupti la pacientii cu COVID-19 (A III).

Inhibitori HMG-CoA reductazei (statine)

= Persoanele cu COVID-19 cdrora li se prescrie stating, terapie pentru tratamentul sau prevenirea bolilor cardiovasculare, trebuie sa continuie aceste medicamente

(A 11D,

= Nu se recomanda utilizarea statinelor pentru tratamentul COVID-19 inafara unui studiu clinic (A III).

Antiinflamatoare nesteroidiene (AINS)

= Persoanele cu COVID-19 trebuie sa continuie terapia cu AINS, indicate pentru o afectiune comorbidd, in regimul recomandat de medic (A III).

= Serecomanda sa nu existe diferentd in utilizarea strategiilor antipiretice (acetaminofen, AINS) intre pacientii cu sau fara COVID-19 (A III).

IECA sau BRA

= Persoanele cu COVID-19 carora li se prescriu IECA sau BRA pentru boli cardiovasculare (sau alte indicatii) trebuie sa continuie utilizarea acestor medicamente

(AT,

= Nu se recomanda utilizarea IECA sau BRA pentru tratamentul COVID-19 fnafara unui studiu clinic (A III).

Notda: Evaluarea recomandarilor: A - fermd; B - moderatd; C - optionala. Evaluarea dovezilor: I - unul sau mai multe studii randomizate, cu rezultate clinice si/sau
obiective de laborator validate; II - unul sau mai multe studii bine proiectate, neautorizate, sau studii observationale, de cohorta; III - opinia expertilor.

Concluzii

In lupta cu pandemia, sistemele de sanitate la nivel global
au cercetat si utilizat preparatele antivirale cu actiune nespe-
cifica, aprobate pentru alte maladii, care nu s-au dovedit a fi cu
adevarat eficiente impotriva COVID-19. Noile strategii terape-
utice ar trebui sa se axeze pe medicamente antivirale cu tinte
moleculare noi, proprietati farmacocinetice mai bune, potenta
mai mare si/sau un profil de toxicitate mai mic, precum si pe
asocieri de preparate pentru cresterea activitatii antivirale, cu
reducerea dozei si toxicitatii si impiedicarea dezvoltarii rezis-
tentei. Elucidarea particularitatilor infectarii, patogenezei si
evolutiei infectiei cu SARS-CoV-2 deschide noi perspective in
elaborarea de noi terapii strategice, ce implica utilizarea de
medicamente care moduleaza raspunsul imun al gazdei, pre-
parate care stimuleaza raspunsul imun sau imunoterapii spe-
cifice pentru a majora capacitatea de aparare a gazdei.
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Table 1. Recommendations of the WHO guide for the treatment of patients with COVID-19 [6]. Continuation.

Glucocorticoids

In adult patients with COVID-19 and refractory shock, the use of glucocorticoids in low doses is recommended (B II).
Routine use of systemic glucocorticoids for the treatment of COVID-19 in hospitalized patients is not recommended unless they are in the intensive care unit (A I11).
Oral glucocorticoid therapy, used for another condition before the diagnosis of COVID-19, should not be discontinued. Additional or stress-induced glucocorticoids

may be indicated on a case-by-case basis (A I1I).

Inhaled glucocorticoids in patients with asthma and chronic obstructive pulmonary disease should not be discontinued in patients with COVID-19 (A III).

HMG-CoA reductase inhibitors (statins)
= People with COVID-19 who are prescribed statin, therapy for the treatment or prevention of cardiovascular disease, should continue these medicines (A 11I).
= The use of statins for the treatment of COVID-19 is not recommended outside of a clinical trial (A I1I).

Nonsteroidal anti-inflammatory drugs (NSAIDs)
= People with COVID-19 should continue NSAID therapy, indicated for a comorbid condition, as recommended by their doctor (A II1).
= [t is recommended to not make the difference in the use of antipyretic strategies (acetaminophen, NSAIDs) among patients with or without COVID-19 (A 1II).

ACEIs or ARBs

= People with COVID-19 who are prescribed ACE inhibitors or ARBs for cardiovascular disease (or other indications) should continue to use these medicines (A III).
= The use of ACE inhibitors or ARBs for the treatment of COVID-19 is not recommended outside of a clinical trial (A 11I).

Note: the strength of the recommendation: A - strong; B - moderate; C - optional. The quality of the evidence that supports the recommendation: I - one or more
randomized trials with clinical outcomes and/or validated laboratory endpoints; Il - one or more well-designed, nonrandomized trials or observational cohort studies;
III - expert opinion.
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