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Ce nu este cunoscut, deocamdata, la subiectul abordat

Tratamentele medicamentoase, prescrise pacientului critic
cu COVID-19, tintesc numeroase obiective terapeutice. Majo-
ritatea absolutd sunt utilizate in cadrul tratamentelor experi-
mentale. Datele publicate actualizeaza frecvent cunostintele
detinute, prezentand, deseori, rezultate contradictorii.

Ipoteza de cercetare

Sistematizarea si analiza critica a datelor publicate referi-
toare la tratamentele medicamentoase utilizate la pacientul
critic, infectat cu virusul SARS-CoV-2.

Noutatea adusa literaturii stiintifice din domeniu

Majoritatea absolutd a tratamentelor medicamentoase, ad-
ministrate pacientilor critici COVID-19, nu au modificat rata
mortalitdtii, durata de ventilare pulmonara artificiala sau du-
rata contagiozitatii. Tratamentele suportive, aplicate in diver-
se modalitdti (oxigenoterapia, suportul ventilator noninvaziv,
ventilarea pulmonara artificiala) raman a fi indispensabile.
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What it is not known yet, about the topic

Drug therapy, prescribed to the critical patient with COV-
ID-19, target numerous therapeutic goals. The vast majority
are used in experimental treatments. Published data frequent-
ly updates the knowledge held, often presenting contradictory
results.

Research hypothesis

Systematization and critical analysis of published data on
drug therapy for the critical patients infected with the SARS-
CoV-2 virus.

Article’s added novelty on this scientific topic

The absolute majority of drug therapy, administered to
critical patients with COVID-19 did not modified the mortality
rate, duration of artificial pulmonary ventilation or duration
of contagion. Supportive treatments, applied in various ways
(oxygen therapy, non-invasive ventilatory support, artificial
lung ventilation) remains to be indispensable.
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Rezumat

Introducere. Raspandirea rapida si necontrolabila globala
a infectiei cu virusul SARS-CoV-2, precum si numarul imens
de decese provocate de maladia COVID-19, a impus cautarea
grabnicd a unor remedii medicamentoase eficiente din diverse
clase si cu mecanisme variate de actiune. Numarul de publi-
catii, in majoritate elaborate in graba si bazate pe un numar
restrans de cazuri Inrolate, cu o metodologie de cercetare pre-
card, a cunoscut o crestere exponentialad. De fapt, tratamentele
actuale (remediile antivirale, antiinflamatorii, anticitokinice
etc.) au fost recomandate fie empiric, fie in baza rezultatelor
obtinute in vivo, fie dupa publicarea primelor articole, care au
raportat rezultate pozitive. Odata cu acumularea materialului
factologic, publicatiile mai recente, care abordeaza tratamen-
tele existente, prescrise pacientilor cu COVID-19, demonstrea-
za ca acestea nu au influentat in sens pozitiv, practic, niciun
parametru clinic relevant. O revista critica a literaturii devi-
ne, astfel, indispensabild, pentru reevaluarea recomandarilor
clinice si, eventual, schimbarea practicii clinice, referitoare la
conduita pacientului infectat cu virusul SARS-CoV-2 sau care
face maladia COVID-19 in sensul intregului ei spectru de simp-
tome si gravitate.

Material si metode. Studiu de tip revista narativa de li-
teraturd. Cautare bibliografica in baza de date PubMed, apli-
cand cuvintele cheie: ,SARS-CoV-2”, ,COVID-19”, ,antiviral
therapy”, ,cytokinic storm”, ,antiinflammatory drugs”, ,hydro-
xychloroquine”, , corticoids”, ,critical care”, ,,outcomes”, ,Marik
protocol”, care au fost combinate intre ele. Au fost selectate
publicatiile de limba engleza, in extenso, publicate in reviste
recunoscute in perioada martie-mai 2020. Prioritate in anali-
za s-a dat articolelor de sinteza critica de literatura, studiilor
randomizate, celor cu esantioane mari de pacienti. Bibliogra-
fia finala a inclus 47 de referinte.

Rezultate. In lupta cu COVID-19, au fost testate zeci de reme-
dii medicamentoase, in majoritate covarsitoare - cu titlu expe-
rimental, care s-au focalizat pe urmatoarele mecanisme: multi-
plicarea virald, furtuna citokinicd, cascada tromboinflamatorie,
stresul oxidativ, semnalizarea celulara, leziunea secundara de or-
gan. Comparativ cu primele publicatii, cele mai recente demon-
streaza o lipsa de eficienta clinica a medicamentelor testate. Nu-
meroase alte substante se aflad in faza de testare experimentala.

Concluzii. Deocamdatd, niciunul dintre medicamentele
existente pe piata, indiferent din clasa din care fac parte sau
de mecanismul lor de actiune, nu are o eficienta reald contra vi-
rusului SARS-CoV-2 sau a maladiei COVID-19. Tratamentele su-
portive (oxigenoterapia, modalitatile de suport respirator si de
ventilare pulmonara artificiala, pozitionarea pe burtd), raman
a fi remediul indispensabil de tratament. Investitia in cercetare
siin elaborarea noilor medicamente devine provocarea cea mai
mare a viitorului imediat.

Cuvinte cheie: tratamente medicamentoae, SARS-CoV-2,
COVID-19, pacient critic.
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Abstract

Introduction. The rapid and uncontrollable global spread
of SARS-CoV-2 virus infection, as well as the huge number
of deaths caused by COVID-19 disease, has necessitated the
rapid search for effective drug remedies in various classes and
with various mechanisms of action. The number of publica-
tions, mostly hastily written and based on a small number of
enrolled cases, with a poor research methodology, has grown
exponentially. In fact, current treatments (antiviral, anti-in-
flammatory, anti-cytokine etc.) have been recommended ei-
ther empirically, or based on in vivo results, or after the pub-
lication of the first articles, which reported positive results.
With the accumulation of factual material, more recent publi-
cations, addressing existing treatments, prescribed to patients
with COVID-19, demonstrates that they have not positively
influenced any clinically relevant parameter. A critical review
of the literature thus becomes indispensable for re-evaluat-
ing clinical recommendations and possibly changing clinical
practice regarding the behaviour of a patient infected with the
SARS-CoV-2 virus or who has COVID-19 disease in the sense of
its full range of symptoms and gravity.

Material and methods. Narrative literature review type of
study. Bibliographic search of the PubMed database, applying
the keywords: ,SARS-CoV-2’,,,COVID-19’, ,,antiviral therapy’; ,cy-

”

tokinic storm’, ,antiinflammatory drugs’, ,hydroxychloroquine’,
Lcorticoids’, ,critical care’,“outcomes’,"Marik protocol”, which
were combined with each other. It was selected english-lan-
guage publications, in extenso, published in recognized jour-
nals between March and May 2020. Priority in the analysis was
given to articles of critical shynthesis of literature, randomized
studies, those with large samples of patients. The final bibliog-
raphy included 47 references.

Results. In the fight against COVID-19, were tested dozens
of drug remedies, mostly overwhelming - with an experimental
basis, which focused on the following mechanisms: viral multi-
plication, cytokine storm, thromboinflammatory cascade, oxi-
dative stress, cell signaling, secondary lesion body. Compared
to the first publications, the most recent ones demonstrates
a lack of clinical efficacy of the tested drugs. Many other sub-
stances are in the experimental testing phase.

Conclusions. For the moment, none of the existing drugs
on the world market, regardless of the class it belong to, or
their mechanism of action, there is no real efficacy against the
SARS-CoV-2 virus or a COVID-19 disease. Supportive treat-
ments (oxygen therapy, different modalities of respiratory
support and artificial pulmonary ventilation, prone position),
remains to be an indispensable treatment remedy. Investiga-
tion into research and the development of new drugs becomes
the biggest challenge of the immediate future.

Key words: drug therapy, SARS-CoV-2, COVID-19, critical
patient.



Introducere

Odata cu raspandirea rapida a infectiei cu noul beta-co-
ronavirus (SARS-CoV-2), specialistii In terapie intensiva s-au
confruntat cu cresterea marcatd a numarului de cazuri de in-
suficienta respiratorie acutd, secundara maladiei COVID-19.
Rata de mortalitate raportata atinge cote de 40-85% In randul
pacientilor critici, ventilati pulmonar artificial, in functie de
comorbiditati (in special, diabet zaharat, obezitate, hiperten-
siune arteriald, insuficienta renald cronicd) [1]. Aceasta rata
de mortalitate este mult superioara altor cauze de detresa re-
spiratorie cunoscute. Pe 1anga monitorizarea functiilor vitale,
tratamentul suportiv, oxigenoterapie, suport ventilator (non-
invaziv si invaziv) si circulator, sunt utilizati numerosi agenti
farmacologici, In care s-a investit speranta unei diminuari a
ratei mortalitatii.

Din decembrie 2019 si pana In luna mai 2020, au fost docu-
mentate mai mult de 200 de mutatii ale coronavirusului de tip
nou si au fost descrise numeroase mecanisme patofizologice
noi, fapt care necesita o reevaluare sistematicd, dar si o actu-
alizare frecventd a informatiei referitoare la eficienta reald a
tratamentelor medicamentoase.

In general, agentii farmacologici in cazul COVID-19 sunt
utilizati pentru urmatoarele scopuri: (1) reducerea ratei de
mortalitate; (2) diminuarea duratei de ventilare pulmonara
artificiald; (3) evitarea progresarii insuficientei respiratorii
spre necesitatea de intubare si ventilare pulmonara artificia-
13; (4) evitarea complicatiilor trombotice, induse de disfunctia
endoteliald si tromboinflamarea microvascularg; (5) diminua-
rea leziunilor secundare, induse de furtuna citokinica si stre-
sul oxidativ; (6) alte tinte terapeutice, de importanta secun-
dara. In COVID-19, majoritatea medicamentelor sunt utilizate
off-label, de cele mai multe ori In cadrul protocoalelor experi-
mentale (incercari clinice).

Material si metode

Studiu de tip revista narativa de literatura. Cautare bi-
bliografica in baza de date PubMed, aplicand cuvintele che-
ie: ,SARS-CoV-2”, ,COVID-19”, ,antiviral therapy”, ,cytokinic
storm”, ,antiinflammatory drugs”, ,,hydroxychloroquine”, ,,cor-
ticoids”, ,critical care”, ,outcomes”, ,Marik protocol”, care au
fost combinate intre ele. Suplimentar, a fost utilizat si moto-
rul de cautare, special elaborat de Dr. Victor lapdscurta pen-
tru facilitarea identificarii surselor bibliografice referitoare la
SARS-CoV-2 // COVID-19 (https://ciapascurta.shinyapps.io/
LitSerchAnesthCovid/). Au fost selectate publicatiile de lim-
ba englez3, in extenso, care au abordat, de preferinta, subiecti
umani si publicate In reviste recunoscute in perioada martie-
mai 2020. Prioritate in analiza s-a dat articolelor de sinteza
critica de literaturg, studiilor randomizate, celor cu esantioane
mari de pacienti. Bibliografia finald a inclus 47 de referinte.

Rezultate

= Lopinavir/Ritonavir (Kaletra, Aluvia)

Lopinavirul, un inhibitor de proteaza de generatia a doua,
eficient in tratamentul infectiei HIV si SARS-CoV, combinat cu
ritonavir pentru a-i creste timpul de Injumatatire plasmatica

Tratamentele medicamentoase la pacientul critic COVID-19

Introduction

With the rapid spread of the new beta-coronavirus infec-
tion (SARS-CoV-2), intensive care specialists have experienced
a marked increase in the number of cases of acute respiratory
failure, secondary to COVID-19 disease. The reported mortal-
ity rate reaches 40-85% among critical patients with artifi-
cial lung ventilation, depending on comorbidities (especially
diabetes, obesity, hypertension, chronic renal failure) [1]. This
mortality rate is much higher than other known causes of re-
spiratory distress. In addition to monitoring vital functions,
supportive treatment, oxygen therapy, ventilatory support
(noninvasive and invasive) and circulatory support, are used
many pharmacological agents, in which has been invested the
hope of decreasing mortality rate.

From December 2019 to May 2020, were documented
more than 200 mutations of the new type of coronavirus and
numerous new pathophysiological mechanisms have been de-
scribed, which requires a systematic reassessment, but also a
frequently update information on real efficacy of drug therapy.

Generally, pharmacological agents in the case of COVID-19
are used for the following purposes: (1) reduction of the mor-
tality rate; (2) reduction of the duration of artificial pulmo-
nary ventilation; (3) avoiding the progression of respiratory
failure towards the need for intubation and artificial pulmo-
nary ventilation; (4) avoidance of thrombotic complications,
induced by endothelial dysfunction and microvascular throm-
boinflammation; (5) reduction of secondary lesions, induced
by cytokine storm and oxidative stress; (6) other therapeutic
targets of secondary importance. In COVID-19, most drugs
are used off-label, most often in experimental protocols (clin-
ical trials).

Material and methods

Narrative literature review type of study. Bibliographic
search of the PubMed database, applying the keywords: ,SARS-
CoV-2%,,COVID-19", ,antiviral therapy’, ,cytokinic storm’, ,,anti-

” ” ”

inflammatory drugs’, ,hydroxychloroquine’, ,corticoids’, ,criti-
cal care’, “outcomes’, “Marik protocol”, which were combined
with each other. In addition, was used the search engine,
specially developed by Dr. Victor Iapascurta to facilitate the
identification of bibliographic sources related to SARS-CoV-2
// COVID-19 (https://ciapascurta.shinyapps.io/LitSerchAnes-
thCovid/). Were selected the english-language publications, in
extenso, which preferably addressed human subjects and pub-
lished in recognized journals between March and May 2020.
Priority in the analysis was given to articles of critical synthe-
sis of literature, randomized studies, those with large samples
of patients. The final bibliography included 47 references.

Results

= Lopinavir/Ritonavir (Kaletra, Aluvia)

Lopinavir, a second-generation protease inhibitor, that is
effective in treating HIV and SARS-CoV infection, in combi-
nation with ritonavir to increase its plasma half-life (LPV/r),
has been recommended for the treatment of COVID-19 [2].
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(LPV/r), a fost recomandat pentru tratamentul COVID-19 [2].
Cu toate ca primele publicatii au prezentat rezultate pozitive,
datele mai recente nu le confirma [3]. Astfel, un studiu rando-
mizat, care a inclus 199 de pacienti cu forma severa COVID-19,
care au primit LPV/r (400/100 mg x 2 ori pe zi - 14 zile) nu
a prezentat vreo diferentd in ameliorarea starii pacientului.
O oarecare ameliorare a fost observata la un subgrup de pa-
cienti, care au avut o vechime a infectarii sub 12 zile [4]. in
schimb, efectele adverse produse de combinatia lopinavir/ri-
tonavir (anorexie, greata, pirozis, diaree, dureri abdominale,
eruptii cutanate, hepatocitoliza, pancreatitd acutd), precum si
interactiunile medicamentoase, mediate de inhibitia CYP3A4,
pun la indoiala utilitatea acestui medicament [3].

= Remdesivir

Remdesivirul este un analog nucleozidic, cu structura simi-
lara tenofovirului, eficient in vitro contra la numeroase specii
de ARN-virusuri, inclusiv Ebola, HIV, HVB, virusul Marburg,
Nipah, Hendra, Paramixoviridae, Pneumoviridae, precum si
SARS-CoV si MERS-CoV. Interfereaza cu ATP-ul in procesul de
transcriptie, blocand ARN polimeraza ARN dependenta. Cul-
turile celulare, infectate cu coronavirus in prezenta remdesi-
virului au indus mutatii care permitea replicarea viralad in con-
tinuare [8]. Tratamentul cu remdesivir al maladiilor virale nu
a inregistrat efecte adverse [6, 7]. Primul studiu observational
despre utilizarea remdesivirului in COVID-19 fost comunicat
pe 10 aprilie 2020, unde s-a raportat o reducere a dependen-
tei de oxigen dupa 10 zile de tratament la 68% din pacienti.
Totusi, reducerea dependentei de oxigen dupa 10 zile se ob-
serva si fara niciun tratament antiviral, la pacientii necritici.
Alte cateva trialuri sunt in derulare, fara rezultate publicate,
deocamdata [8].

= Faviripavir

Faviripavirul este, de asemenea, un analog nucleozidic, uti-
lizat in tratamentul infectiilor cu Ebola, arena-, bunya-, lavi- si
filovirusuri, care cauzeaza febre hemoragice, unde a demon-
strat o oarecare reducere a ratei de mortalitate. Din acest mo-
tiv, este privit drept candidat impotriva SARS-CoV-2. Deocam-
data, Insd, nu existd niciun rezultat publicat. Sase trialuri in
faza de executie, toate - in China [9].

= Umifenovir (Arbidol)

Eficient impotriva virusului gripal, umifenovirul a demon-
strat si o eficienta in vitro contra virusului SARS-CoV-2 [10].
Un singur studiu clinic publicat, a fost efectuat pe 120 de pa-
cienti si a comparat eficienta arbidolului fatd de favipiravir.
in rezultat, o ameliorare a stirii dupa 7 zile de tratament au
prezentat 55,86% dintre pacientii tratati cu arbidol, fata de
71,43%, tratati cu favipiravir, primul prezentand, deci, rezul-
tate inferioare. Actualmente, 3 trialuri de faza IV cu arbidol
sunt in derulare, toate - in China [11].

= Darunavir

Darunavirul este un antiviral eficient contra virusul HIV-1,
cu activitate anti-SARS-CoV-2 in vitro. Compania care l-a in-
ventat (Janssen) 1i rezerva rolul de booster, similar ritonavi-
rului [12]. Singurul studiu clinic, efectuat in Centrul Clinic de
Sanatate Publica (SPHCC) din Shanghai pe 30 de pacienti, nu
a identificat nicio eficienta a darunavirului contra coronaviru-
sului de tip nou [13].
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Although the first publications showed positive results, more
recent data do not confirm that [3]. Thus, a randomized study,
which included 199 patients with severe COVID-19, who re-
ceived LPV/r (400/100 mg x 2 times daily - 14 days) did not
show any difference in improving the patient’s condition.
Some improvement was observed in a subgroup of patients,
who had an infection of less than 12 days [4]. In contrast, the
adverse effects of the lopinavir/ritonavir combination (an-
orexia, nausea, pyrosis, diarrhea, abdominal pain, rash, hepa-
tocytolysis, acute pancreatitis) and drug interactions medi-
ated by CYP3A4 inhibition, call into question the usefulness
of this drug [3].

= Remdesivir

Remdesivir is a nucleoside analogue with a tenofovir-like
structure, that is effective in vitro against many species of RNA
viruses, including Ebola, HIV, HBV, Marburg virus, Nipah, Hen-
dra, Paramixoviridae, Pneumoviridae, as well as SARS-CoV and
MERS-CoV. It interferes with ATP in the transcription process,
blocking RNA-dependent RNA polymerase. Cell cultures in-
fected with coronavirus in the presence of remdesivir induced
mutations that allowed further viral replication [8]. Remdesivir
treatment of viral diseases did not show adverse effects [6, 7].
The first observational study on the use of remdesivir in CO-
VID-19, was reported on April 10, 2020, where a reduction in
oxygen dependence after 10 days of treatment was reported in
68% of patients. However, the reduction of oxygen dependence
after 10 days is observed without any antiviral treatment in
non-critical patients. Several other trials are ongoing, with no
published results yet [8].

= Faviripavir

Faviripavir is also a nucleoside analogue used in the treat-
ment of infections with Ebola, arena-, bunya-, lavi- and filo-
viruses, which cause haemorrhagic fevers, where it has been
shown to reduce the mortality rate. For this reason, it is seen
as a candidate against SARS-CoV-2. So far, however, there are
no published results. Six trials in execution, all - in China [9].

= Umifenovir (Arbidol)

Effective against influenza virus, umifenovir has also been
shown to be effective in vitro against SARS-CoV-2 virus [10]. A
single published clinical study, was performed on 120 patients
and was compared efficacy of arbidol to favipiravir. Regard-
ing the result, the improvement of a condition after 7 days of
treatment, presented 55,86% of the arbidol treated pacients, a
rate of 71.43%, treated with favipiravir, thus, the first present-
ing inferior results. Currently, 3 trials of IV phase with arbidol
are underway, all - in China [11].

= Darunavir

Darunavir is an effective antiviral against HIV-1 virus, with
anti-SARS-CoV-2 activity in vitro. The company that invented
it (Janssen) reserves the role of booster, similar to ritonavir
[12]. The only clinical study, conducted in the Clinical Center
of Public Health (SPHCC) in Shanghai on 30 patients, did not
identify any efficacy of darunavir against new-type coronavi-
rus [13].



= Hidroxicloroquina (Plaquenil)

Se presupune ca hidroxicloroquina (un preparat antima-
laric) poate reduce transmiterea virala prin alcalinizarea fa-
golizozomului intracelular, fapt ce previne fuziunea virionului
si raspandirea lui [14]. Rezultatele preliminare ale testarii cli-
nice au asociat utilizarea de hidroxicloroquina cu reducerea
febrei, ameliorarea tabloului imagistic pulmonar, incetinirea
progresarii maladiei [15, 16]. Studiile franceze arata la o ac-
tiune antivirald sinergica a combinatiei dintre hidroxichlo-
roquind si azitromicini [17, 18]. In baza acestor studii si a
altor comunicari similare, prescrierea de hidroxichloroquina
la pacientii cu COVID-19 a cunoscut o larga raspandire. Totusi,
ghidurile prestigioasei platforme internationale Surviving
Sepsis Campain referitoare la tratamentul pacientilor critici
COVID-19 nu o mentioneaza in lista tratamentelor de rutina
[19]. O explicatie ar fi ca testele clinice efectuate nu au inclus si
contingentul de pacienti critici, la care se administreaza multe
alte medicamente (interactiuni!) si care prezinta disfunctii /
leziuni de organ (risc sporit de toxicitate, efecte adverse seve-
re). Apoi, datele publicate despre eficienta hidroxicholoquinei
nu par convingatoare: studiul lui Gautret Ph. et al. (2020) s-a
bazat pe o cohorta de doar 20 de pacienti (dintre care 6 au
primit In asociere azitromicind), cu o durata de observare de 6
zile si alti numerosi factori de bias [17]. Celalalt studiu francez
nu a avut lot de control [18]. Studiul lui Guan W. (2020) a avut
o descriere foarte sumara a criteriilor de includere si exclude-
re, iar rezultatele tratamentului cu hidroxichloroquina au fost
similare cu cele obtinute la pacientii netratati [20]. Studiul lui
Chen J. (2020) nu a gasit diferente 1n incarcatura virala (PCR,
frotiu nazofaringeal) la ziua a 7-ea In randul pacientilor tratati
cu hidroxichloroquina [4]. Dupa finalizarea tratamentului cu
hidroxichloroquina, persistenta virusului SARS-CoV-2 in fro-
tiul nasofaringian a fost raportat la 8 din 10 pacienti [21].

Alt aspect ce trebuie de luat in consideratie in balanta risc/
beneficiu (NNT/NNH) sunt efectele adverse ale hidroxichlo-
roquinei. Utilizarea la scara larga a hidroxichloroquinei a fost
intens promovata, uneori politizatd, ca fiind un medicament
eficient datorita efectului potential antiinflamator si antiviral.
Totusi, hidroxichloroquina are un efect proaritmic puternic
prin cresterea intervalului QT [22]. Efectul aritmogen este pu-
ternic amplificat la interactiunea cu alte medicamente cu efect
similar [23]. Exista numeroase opinii referitoare la doza opti-
mala de hidroxichloroquing, precum si la marimea intervalu-
lui QT, care impune stoparea tratamentului. in cazul maladiei
COVID-19, cresterea intervalului QT este, oarecum, ,toleratd”
la pacientii gravi, Insa riscul este amplificat de hipoxemie, co-
morbiditatea cardiovasculara, diabet, tulburari electrolitice
[24, 25]. Cresterea intervalului QT peste 500 de ms sau cu mai
mult de 60 ms a fost observata la 93% dintre pacientii tratati
cu hidroxichloroquina (singura sau in combinatie cu azitromi-
cina) [25, 26]. Actualmente (accesat: 12.04.2020), pe site-ul
www.trials.gov. sunt Inregistrate 63 de trialuri care abordea-
za hidroxicloroquina sub diferite aspecte; niciunul dintre ele,
deocamdatd, nu este finalizat. Alte 26 de studii similare sunt
inregistrate pe portalurile de cercetare din China, toate - in
faza de realizare. Preliminar, hidroxicloroquina nu a demon-
strat un efect preventiv sau curativ cuantificabil.

Tratamentele medicamentoase la pacientul critic COVID-19

= Hidroxichloroquine (Plaquenil)

It is assumed that hydroxychloroquine (an antimalarial
drug) can reduce viral transmission by alkalinizing the in-
tracellular phagolysosome, which prevents virion fusion and
spread [14]. Preliminary results of clinical testing have associ-
ated the use of hydroxychloroquine with fever reduction, im-
proved pulmonary imaging, slowing disease progression [15,
16]. French studies show a synergistic antiviral action of the
combination of hydroxychloroquine and azithromycin [17,
18]. Based on these studies and other similar communications,
the prescription of hydroxychloroquine in patients with COV-
ID-19 has become widespread. However, the guidelines of the
prestigious international platform Surviving Sepsis Campain
on the treatment of critical patients COVID-19 do not mention
itin the list of routine treatments [19]. One explanation would
be, that performed clinical tests did not include the contingent
of critical patients, who are given many other drugs (interac-
tions!) and who have organ dysfunctions / injuries (increased
risk of toxicity, severe adverse effects. Also, the published
data on the efficacy of hydroxycholoquine do not seem con-
vincing: the study of Gautret Ph. et al. (2020) was based on
a cohort of only 20 patients (6 of whom received azithromy-
cin in combination), with a duration of observation of 6 days
and many other bias factors [17]. The other french study did
not have a control group [18]. Guan Ws (2020) study had a
very brief description of the inclusion and exclusion criteria,
and the results of hydroxychloroquine treatment were similar
to those obtained in untreated patients [20]. Chen ].s (2020)
study found no differences in viral load (PCR, nasopharyngeal
swab) at day 7 among patients treated with hydroxychloro-
quine [4]. After completion of hydroxychloroquine treatment,
the persistence of SARS-CoV-2 virus in the nasopharyngeal
swab was reported in 8 out of 10 patients [21]. Another as-
pect to consider in the risk/benefit balance (NNT/NNH) is the
adverse effects of hydroxychloroquine. The widespread use of
hydroxychloroquine has been intensely promoted, sometimes
politicized, as an effective drug due to its potential anti-inflam-
matory and antiviral effect. However, hydroxychloroquine has
a strong proarrhythmic effect by increasing the QT interval
[22]. The arrhythmogenic effect is strongly amplified when in-
teracting with other drugs with a similar effect [23]. There are
many opinions about the optimal dose of hydroxychloroquine,
as well as the size of the QT interval, which requires stopping
treatment. In the case of COVID-19 disease, the increase of the
QT interval is somewhat “tolerated” in severe patients, but the
risk is amplified by hypoxemia, cardiovascular comorbidity,
diabetes, electrolyte disorders [24, 25]. Increased QT interval
above 500 ms or more than 60 ms was observed in 93% of
patients treated with hydroxychloroquine (alone or in com-
bination with azithromycin) [25, 26]. Currently (accessed:
12.04.2020), on the website www.trials.gov. there are 63 tri-
als that address hydroxychloroquine in various aspects; none
of them, have been completed yet. Another 26 similar studies
are registered on research portals from China, all - in prog-
ress. Preliminarily, hydroxychloroquine did not demonstrate a
quantifiable preventive or curative effect.
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= Tocilizumab (Actemra)

Furtuna citokinica in COVID-19 prezinta nivele plasmatice
inalte de IL-6, 11-2, IL-7,IL-10 si TNE, toate fiind proinflamatorii.
Tocilizumabul este un anticorp monoclonal umanizat contra
receptorului IL-6. Utilizat epizodic in China, Italia, Republica
Moldova (Institutul de Medicina Urgenta, IMU). Cateva cazuri
clinice descrise in literatura au relatat despre o forma usoara a
COVID-19 la pacientii cu comorbiditati severe, tratati cronic cu
tocilizumab. Primul rezultat al unui studiu observational a fost
publicat pe 6 aprilie 2020 (15 pacienti inrolati), insa rezultate-
le au fost negative [27]. Doua studii clinice randomizate, ince-
pute in SUA, 2 - in China si unul in Italia vor prezenta primele
concluzii, estimativ in septembrie 2020 [28, 29].

= Sarilumab (Kevzara)

Sarilumabul, ca si Tocilizumabul, este un antagonist al recep-
torului IL-6. Un studiu de faza I1 /111, inceput la 16 martie 2020 de
catre companiile Regeneron Pharmaceuticals si Sanofi, care are
obiectivul Inrolarii a 400 de pacienti, va estima efectele antiinfla-
matorii si clinice ale sarilumabului [30].

= Azitromicina

in contextul tratamentului COVID-19, azitromicina este
privita ca un preparat complementar cu actiune antivirala si
nu ca antibiotic, fiind pe locul doi dupa frecventa recoman-
darii in protocoalele de tratament a 30 de tari chestionate, fi-
ind prescris si in Republica Moldova [31]. Actiunea antivirala
poate fi observata in vitro doar in prezenta antiviralelor sau a
hidroxichloroquinei (efect sinergic). Prelungirea intervalului
QT, toxicitatea hepatica si renald, n special la administrarea
concomitenta cu antivirale si hidroxichloroquind impune o
precautie sporitd [33, 33]. O analiza sistematizata de literatu-
rd, efectuata de Gbinigie K. si Frie K. (12 mai, 2020) nu a iden-
tificat decat 3 comunicari stiintifice din 230, care au prezentat
o metodologie de cercetare si raportare adecvata despre uti-
litatea azitromicinei in tratamentul COVID-19. Concluzia: nu
exista argumente pentru tratarea COVID-19 cu azitromicina,
decat in cadrul unui trial clinic [34].

= Antiinflamatoarele nonsteroide

Agentia Federald Belgiana pentru Medicamente si Produ-
se ale Sanatatii pe data de 16 martie 2020 a emis un comuni-
cat, unde mentioneaza ca utilizarea de AINS si corticosteroizi
poate conduce spre complicatii serioase. in mod similar, Auto-
ritatile Franceze atentioneaza despre pericolul utilizarii ibu-
profenului la pacientii COVID-19. Totusi, aceste atentionari au
fost foarte curand (19 aprilie 2020) combatute de Organizatia
axat pe utilizarea de AINS in infectiile respiratorii acute [35].
Cei drept, niciunul dintre studii nu a fost efectuat pe pacien-
tii COVID-19. O analiza a 13 studii, efectuata de Russell B. et
al. (2020), de asemenea, nu a identificat argumente Impotri-
va utilizarii de AINS la pacientii cu COVID-19 [36]. Cu toate
acestea, Franta, din precautie, nu recomanda utilizarea AINS
la pacientii COVID. lar Fang L. et al. (2020) sugereaza ca dia-
betul zaharat, hipertensiunea arteriala si tratamentul cu ibu-
profen cresc densitatea de receptori pentru ACE2, fapt ce ar
putea facilita infectarea cu SARS-CoV-2 [37]. In cele din urms,
nu trebuie de uitat aspectele clasice, ce tin de utilizarea AINS
la pacientii critici, inclusiv de origine COVID-19: hipotensiu-

MJHS 23(1)/2020

= Tocilizumab (Actemra)

The cytokine storm in COVID-19 has high plasma levels of
IL-6, 11-2, IL-7, IL-10 and TNE, all of which are proinflamma-
tory. Tocilizumab is a humanized monoclonal antibody against
the IL-6 receptor. Used episodically in China, Italy, Republic
of Moldova (Institute of Emergency Medicine). Several clini-
cal cases described in the literature have reported a mild form
of COVID-19 in patients with severe comorbidities, treated
chronically with tocilizumab. The first result of an observa-
tional study was published on April 6, 2020 (15 patients en-
rolled), but the results were negative [27]. Two randomized
clinical trials, started in the USA, 2 - in China and one in Italy
will present the first conclusions, estimated in September
2020 [28, 29].

= Sarilumab (Kevzara)

Sarilumab, like Tocilizumab, is an IL-6 receptor antagonist.
A phase II/III study, started on March 16, 2020 by Regeneron
Pharmaceuticals and Sanofi companies, which aims to enroll
400 patients, will estimate the anti-inflammatory and clinical
effects of sarilumab [30].

= Azitromicycin

In the context of COVID-19 treatment, azithromycin is con-
sidered as a complementary drug with antiviral action and not
as an antibiotic, being on the second place after the frequency
of recommendation in the treatment protocols of 30 surveyed
countries, being prescribed in the Republic of Moldova [31].
The antiviral action can be observed in vitro only in the pres-
ence of antivirals or hydroxychloroquine (synergistic effect).
Prolonged QT interval, hepatic and renal toxicity, especially
when co-administered with antivirals and hydroxychloro-
quine require an increased caution [32, 33]. A systematic re-
view of the literature by Gbinigie K. and Frie K. (May 12, 2020)
identified only 3 scientific papers out of 230, which presented
an adequate research and reporting methodology on the use-
fulness of azithromycin in the treatment of COVID-19. Conclu-
sion: there are no arguments for the treatment of COVID-19
with azithromycin, except in a clinical trial [34].

= Nonsteroidal anti-inflammatory drugs

The Belgian Federal Agency for Medicines and Health
Products issued a statement on March 16, 2020, stating that
the use of NSAIDs and corticosteroids could lead to serious
complications. Similarly, the French authorities warn of the
danger of using ibuprofen in COVID-19 patients. However,
these warnings were very soon (April 19, 2020) opposed by
the World Health Organization, following the analysis of 73
studies that focused on the use of NSAIDs in acute respiratory
infections [35]. In fact, none of the studies were performed on
COVID-19 patients. An analysis of 13 studies by Russell B. et
al. (2020), also did not identify arguments against the use of
NSAIDs in patients with COVID-19 [36]. However, France, as a
precaution, does not recommend the use of NSAIDs in COVID
patients. Fang L. et al. (2020) suggest that diabetes, hyperten-
sion, and ibuprofen treatment increase the density of ACE2
receptors, which could facilitate SARS-CoV-2 infection [37]. Fi-
nally, we must not forget the classic aspects related to the use
of NSAIDs in critical patients, including COVID-19 origin: hy-



nea arteriala, hipoxemia, utilizarea concomitenta de medica-
mente nefrotoxice, vasopresori, pacientul de peste 65 de ani,
diabetul zaharat etc., fac periculoasa utilizarea de AINS. Aceste
circumstante sunt intrunite la majoritatea absoluta a pacien-
tilor critici COVID-19, fapt ce limiteaza la cazuri exceptionale
prescrierea de AINS in unitdtile de terapie intensiva.

= Corticosteroizii

Administrarea sau nu a corticosteroizilor la pacientii cu
COVID-19 ramane a fi clarificata. Existda numeroase publicatii
atat pro, cat si contra, un consens deocamdatd nu a fost obti-
nut. Studiile efectuate pe durata epidemiilor trecute, cauzate
de SARS-CoV si MERS-CoV, au demonstrat ca administrarea
de corticosteroizi a fost asociata cu cresterea incarcaturii vi-
rale, a probabilitatii de reinfectare sau a instalarii ARDS [38].
Concluzii similare au fost lansate dupa studierea pacientilor
cu COVID-19 [39]. Actualmente, OMS-ul nu recomanda admi-
nistrarea corticosteroizilor in mod sistematic la pacientii CO-
VID-19 din cauza efectelor adverse potentiale [40]. Abordarea
practica a multor centre de terapie intensiva europene consta
in prescrierea de scurta durata de corticosteroizi dupa faza de
viremie, la debutul furtunii citokinice.

= Acidul ascorbic

Dozele mari de vitamina C (incepand cu 6.000 mg si pana
la 12.000 mgin 24 de ore intravenos timp de 7 zile) au demon-
strat un efect protectiv in cazul ARDS indus de sepsis. Cu toa-
te ca nu exista studii similare pe pacientii COVID-19, aceasta
practicd este destul de raspanditd, deoarece acidul ascorbic nu
produce efecte adverse importante. Mecanismul exact de acti-
une nu este cunoscut, se presupune ca acidul ascorbic induce
sinteza de ionofori (CFTR, aquaporina-5, EnaC, Na+/K+-ATP-
azd) implicati In drenarea fluidelor din interstitiul pulmonar
[41, 42]. La 14 februarie 2020, in Spitalul Zhongnan a inceput
un trial randomizat (NCT04264533), care va fi finalizat catre
luna septembrie 2020.

» Vitamina D

Vitamina D este implicata in modularea cascadelor infla-
matorii, oxidative si ale apoptozei celulare. Studiile efectuate
pe 502.624 de participanti nu au gasit nicio asociere dintre ni-
velele plasmatice de vitamina D si riscul de infectare cu SARS-
CoV-2, inclusiv la pacientii de culoare sau minoritati etnice.
Tratamentul complementar cu viamina C in asociere cu alte
vitamine sau suplimente alimentare nu a modificat parametrii
de infectare, evolutie, mortalitate sau de recuperare al pacien-
tilor COVID-19 [43, 44].

= Anticoagulantele directe (heparinele fractionate si ne-
fractionatda)

Infectia cu SARS-CoV-2 creste riscul de complicatii trom-
botice, acest risc crescand exponential odata cu gravitatea
maladiei. Mecanismul patogenetic tromboinflmator devine
deosebit de periculos in formele grave ale maladiei, odata cu
derularea furtunii citokinice. Nivelul sporit de D-dimeri si de
fibrinogen indica la o activitate procoagulanta microvasculara
generalizata, fapt demonstrat de cercetarile morfopatologice
ale cadavrelor [45]. Cresterea D-dimerilor de 4-5 ori fata de
valorile normale, chiar si la pacientii asimptomatici, impu-
ne spitalizare cu tratament anticoagulant, deoarece are loc o
productie exagerati de trombina [46]. In acest sens, sunt re-

Tratamentele medicamentoase la pacientul critic COVID-19

potension, hypoxemia, concomitant use of nephrotoxic drugs,
vasopressors, the patient over 65 years, diabetes etc., make
the use of NSAIDs dangerous. These circumstances are com-
mon in the vast majority of critical patients with COVID-19,
which limits the prescribing of NSAIDs in intensive care units
to exceptional cases.

= Corticosteroids

The administration or not of corticosteroids in patients
with COVID-19 remains to be clarified. There are many pub-
lications both for and against, a consensus has not yet been
reached. Studies conducted during past epidemics, caused
by SARS-CoV and MERS-CoV, have shown that corticosteroid
administration has been associated with increased viral load,
likelihood of reinfection or ARDS [38]. Similar conclusions
were drawn after studying patients with COVID-19 [39]. Cur-
rently, the WHO does not recommend the administration of
corticosteroids systematically to COVID-19 patients, due to
potential adverse effects [40]. The practical approach of many
european intensive care centers, is in favour to prescribe
short-term corticosteroids after the viremia phase, at the on-
set of the cytokine storm.

= Ascorbic acid

High doses of vitamin C (starting with 6.000 mg and up to
12.000 mg in 24 hours intravenously for 7 days) have shown
a protective effect in ARDS induced by sepsis. Although there
are no similar studies in COVID-19 patients, this practice is
quite widespread, because ascorbic acid does not produce sig-
nificant adverse effects. The exact mechanism of action is not
known, it is assumed that ascorbic acid induces the synthesis
of ionophores (CFTR, aquaporin-5, EnaC, Na+/K+-ATPase) in-
volved in the drainage of fluids from the pulmonary intersti-
tium [41, 42]. On February 14, 2020, began a randomized trial
(NCT04264533) at Zhongnan Hospital, which will be complet-
ed by September 2020.

= Vitamin D

Vitamin D is involved in modulating inflammatory, oxida-
tive and cellular apoptosis cascades. Studies in 502.624 par-
ticipants found no association between plasma vitamin D lev-
els and the risk of SARS-CoV-2 infection, including in patients
of color or ethnic minorities. Complementary treatment with
vitamine C in combination with other vitamins or dietary sup-
plements did not alter the parameters of infection, evolution,
mortality or recovery of COVID-19 patients [43, 44].

= Direct anticoagulants (low-molecular-weight and un-
fractionated heparins)

SARS-CoV-2 infection increases the risk of thrombotic
complications, this risk increasing exponentially with the se-
verity of the disease. The pathogenetic thromboinflmatory
mechanism becomes particularly dangerous in severe forms
of the disease, with the development of the cytokine storm. In-
creased levels of D-dimers and fibrinogen indicate a general-
ized microvascular procoagulant activity, as demonstrated by
morphopathological research of cadavers [45]. The increase
of D-dimers 4-5 times compared to normal values, even in
asymptomatic patients, requires hospitalization with antico-
agulant treatment, because there is an excessive production of
thrombin [46]. In this regard, fractionated heparins (LMWH)
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comandate heparinele fractionate (LMWH) in formele usoare,
medii si grave, sau heparina nonfractionata (in cazurile grave
si cele critice) In doze curative sau, chiar mai mari decat in re-
comandarile de tratament cunoscute, deoarece nivelul inalt de
fibrinogen, de D-dimeri sau nivelul redus de anti-trombina re-
flecta o rezistenta fata de anticoagulare si un fenotip procoagu-
lant, ce evolueaza spre leziune secundara a organelor [46, 47].

= Alte medicamente, testate experimental sau clinic con-
tra SARS-CoV-2 sau COVID-19 (Tabelul 1)
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in mild, moderate and severe forms, or non-fractionated hep-
arin (in severe and critical cases) in curative doses or even
higher than in known treatment recommendations are recom-
mended, because the high level of fibrinogen, of D-dimers or
the low level of anti-thrombin reflects a resistance to antico-
agulation and a procoagulant phenotype, which progresses to
secondary organ damage [46, 47].

= Other drugs, experimentally or clinically tested against
SARS-CoV-2 or COVID-199 (Table 1)

Tabelul 1. Remedii medicamentoase, evaluate experimental si clinic contra SARS-CoV-2 (COVID-19).

Medicamentul

Comentarii

Thymosin alfa-1

Ciclosporina A

Interferonii (tip I si tip II)

Gamaglobulina

Melatonina

Famotidina

Ribavirina

Nitazoxanidul

Ivermectina

Este un peptid hormonal timic, cu actiune imunomodulatorie, imunostimulatorie.
Rezultatele testarii la pacientii COVID-19 u au fost, deocamdata, comunicate.

Actiune imunosupresoare prin blocarea ciclofilinei A (imunofilinei ) - receptorul
celular al ciclosporinei A, ar putea inhiba replicarea coronavirusurilor, inclusiv
SARS-CoV. Derivatii de ciclosporinad ar putea fi o pista de cercetare.

IFN I pot inhiba replicarea SARS-CoV si MERS-CoV. Combinatia dintre IFN-beta
cu remdesivir manifesta activitate antivirala semnificativa. Raimane de confirmat
clinic eficienta.

Consideratd cel mai sigur imunomodulator utilizat In tratamentul sepsisului, cu
toatre ca mai multe studii randomizate vs. placebo multicentrice nu au demonstrat
reducerea mortalitatii. Respectiv, nu sunt argumente pentru recomandarea in
SARS-Cov-2.

Actiune antiinflamatorie, anticitokinica, antioxidantd si imunostimulants,
descrise prin mecanisme biochimice si de semnalizare celulara foarte complexe,
care pot forma o actiune virucida indirecta. Recomandata empiric ca si
tratament adjuvant, tinind cont de profilul inalt de siguranta al melatoninei. Este
recomandata testarea eficientei clinice a medicamentului.

Comunicari anecdotice privind efectul pozitiv al dozelor foarte inalte (1000
mg/24 de ore) de famotidina in COVID-19. De fapt, fara un material factologic
rezonabil.

Analog guanozinic, utilizat in trecut in tratamentul virusului sincitial respirator
la copii, iar in combinatie cu interferonul - in tratamentul HVC. Testat la pacientii
cu MERS-CoV, fara efect pozitiv, in schimb, a redus concentratia de hemoglobina
in sange, fapt ce ii limiteaza testarea pentru SARS-CoV-2.

Imunomodulator, care interfereaza replicarea ARN viral si producerea de
interferon de tip I in vitro, fapt ce presupune un efect antiviral cu spectru larg.
Ins3, testarea eficientei nitazoxanidului contra virusului gripal nu au demonstrat
vreun efect pozitiv. Dozele terapeutice si modalitatea de administrare nestabilite.

Imunomodulator antiparazitic, cu efect antiviral in vitro. Inhiba internalizarea
proteinelor virale prin blocarea heterodimerului de importinad 1. Anumite efecte
antivirale (gripal, dengue, West Nile, Zika) au fost observate la soareci. La oameni,
testat contra virusului dengue (Tailanda, 2014-2017), fara efect. Activitate anti-
SARS-CoV-2 identificata doar in vitro.

= Interactiunile medicamentoase

= Drug interactions

Majoritatea pacientilor critici cu COVID-19 au comorbi-
ditati, fapt ce rezulta in polifarmacie care produc, inevitabil,
interactiuni medicamentoase severe, unele fiind cu potential
letal. Aceste interactiuni au fost sistematizate, iar tratamen-

The majority of critical patients with COVID-19 have co-
morbidities, which results in polypharmacy that inevitably
causes severe drug interactions, some of which are poten-
tially fatal. These interactions have been systematized, and
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Table 1. Medicinal remedies, experimentally and clinically evaluated against SARS-CoV-2 (COVID-19).

Medicine

Comments

Thymosin alfa-1

Cyclosporin A

Interferons (type I and

type II)

Gammaglobuline

Melatoninum

Famotidine

Ribavirine

Nitazoxanide

Ivermectine

A thymic hormonal peptide, with immunomodulatory, immunostimulatory
action. The results of testing on COVID-19 patients have not yet been reported

Immunosuppressive action by blocking cyclophilin A (immunophilin) - the
cellular receptor of cyclosporine A, could inhibit the replication of coronaviruses,
including SARS-CoV. Cyclosporine derivatives could be a research trail.

IFN I can inhibit SARS-CoV and MERS-CoV replication. The combination of IFN-
beta with remdesivir shows significant antiviral activity. The efficacy remains
clinically confirmed.

Considered the safest immunomodulator used in the treatment of sepsis,
although several randomized trials vs. multicenter placebos have not been
shown to reduce mortality. Respectively, there are no arguments for the
recommendation in SARS-Cov-2.

Anti-inflammatory, anti-cytokine, antioxidant and immunostimulatory action,
described by very complex biochemical and cellular signaling mechanisms,
which can form an indirect virucidal action. Empirically recommended as an
adjuvant treatment, given the high safety profile of melatonin. Itis recommended
to test the clinical efficacy of the drug.

Anecdotal reports on the positive effect of very high doses (1000 mg/24 hours)
of famotidine in COVID-19. In fact, without reasonable factual material.

Guanosine analogue, used in the past in the treatment of respiratory syncytial
virus in children, and in combination with interferon - in the treatment of HCV.
Tested in patients with MERS-CoV, without a positive effect, instead, it reduced
the concentration of hemoglobin in the blood, which limits the testing for SARS-
CoV-2.

Immunomodulator, which interferes with viral RNA replication and the
production of type [ interferon in vitro, which implies a broad-spectrum antiviral
effect. However, testing the effectiveness of nitazoxanide against influenza
virus has not shown any positive effect. Therapeutic doses and method of
administration are not established.

Antiparasitic immunomodulator, with in vitro antiviral effect. Inhibits the
internalising of viral proteins by blocking the importin 1 heterodimer. Certain
antiviral effects (influenza, dengue, West Nile, Zika) have been observed in mice.
In humans, tested against dengue virus (Thailand, 2014-2017), without effect.
Anti-SARS-CoV-2 activity identified only in vitro.

tele prescrise pacientilor pot fi, In acest sens, verificate online
(https://www.covid19-druginteractions.org/checker). Porta-
lul respectiv ofera si o notd explicativa referitor la interactiu-
nile constatate.

Concluzii

Raspandirea rapida si necontrolabild globala a infectiei cu
beta-coronavirusul de tip nou SARS-CoV-2, precum si numarul
imens de decese provocate de maladia COVID-19, a impus ca-
utarea grabnica a unor remedii medicamentoase eficiente din
diverse clase farmacologice si cu mecanisme variate de actiu-
ne. Abundenta de publicatii, in majoritate elaborate In graba si
bazate pe un numar restrans de cazuri inrolate, cu o metodo-

the treatments prescribed to patients can, in this sense, be
verified online (https://www.covid19-druginteractions.org/
checker). That portal also provides an explanatory note on the
interactions found.

Conclusions

The rapid and uncontrollable global spread of SARS-CoV-2
beta-coronavirus infection, as well as the huge number of
deaths caused by COVID-19 disease, has necessitated the rap-
id search for effective drug remedies in various pharmacologi-
cal classes and with various mechanisms of action. The abun-
dance of publications, mostly hastily written and based on a
small number of enrolled cases, with a poor research meth-
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logie de cercetare precard, a cunoscut o crestere exponentiala.
Numeroasele tratamente, prescrise pacientilor cu COVID-19,
nu au probat vreo diferentd in rata de mortalitate, necesitatea
de ventilare pulmonara artificiala, durata de internare pe te-
rapie intensiva sau eliberare de virus. Beneficiul clinic nu este
cuantificabil intotdeauna, insd dauna cauzata de efectele ad-
verse ale medicamentelor utilizate este intotdeauna reala (pri-
mum non nocere). Validarea noilor tratamente trebuie facuta
doar dupa efectuarea studiilor prospective, randomizate, cu o
metodologie riguroas3, rezultatele carora sa fie examinate sub
forma unei metanalize. Investitia in cercetare si in elaborarea
noilor medicamente devine provocarea cea mai mare a viito-
rului imediat.
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