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Medicina este o stiintd in continud schimbare, care necesitd revizuirea periodicd a teoriilor si practicilor existente
cu privire la tratamentele medicamentoase, nemedicamentoase si arsenalului diagnostic, a principiilor de organizare,
gestiune, evaluare, asigurare a calitdtii si securitdtii asistentei medicale.

Acest fapt este cu atdt mai valabil, cu cat informatia generatd de studierea virusului SARS-CoV-2, a maladiei pe
care acesta o induce - COVID-19, a metodelor specifice de organizare, diagnostic, prevenire, tratament si reabilitare se
actualizeazd cu o frecventd inaltd. Autorii articolelor din acest numdr special al revistei au certitudinea cd au reusit sa
prezinte o informatie, ce corespunde cunostintelor actuale, disponibile si acceptate la data publicdrii.

Totusi, in vederea posibilelor erori umane sau schimbdrilor survenite in stiinta medicald, autorii sau orice altd
parte, implicatd in elaborarea sau publicarea prezentei lucrdri, incurajeazad cititorul sd verifice informatia respectivd,
folosind si alte surse, si nu-si asumd responsabilitatea pentru erorile, omisiunile sau rezultatele, obtinute in urma
utilizdrii informatiei din aceastd editie.

Redactia Revistei de Stiinte ale Sanatdatii din Moldova

Medicine is an ever-changing science that requires regular review of existing theories and practices regarding
drugs, non-drug treatments and the diagnostic arsenal, the principles of organization, management, evaluation,
quality assurance and health care.

This is all the more true as the information generated by the study of the SARS-CoV-2 virus, the disease it induces
- COVID-19, the specific methods of organization, diagnosis, prevention, treatment and rehabilitation is updated
frequently. The authors of the articles in this special issue of the journal have the certainty that they have managed to
present information that corresponds to current knowledge, available and accepted at the time of publication.

However, in view of possible human errors or changes in medical science, the authors or any other party involved
in the elaboration or publication of this paper, encourage the reader to verify that information, using other sources,
and do not assume responsibility for errors, omissions or the results obtained from the use of the information in this
edition.

The Editorial office of Moldovan Journal of Health Sciences
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EDITORIAL

COVID-19:
markerul unei noi ere

Luna decembrie 2019 marcheaza data oficiala a Inceputu-
lui unei noi ere in evolutia umanitatii. Asemenea date au mai
fost Inregistrate in trecutul mai indepartat sau mai apropiat
al dezvoltarii societatii. in istoria recents, acestea au fost de-
terminate, In special, de progresul tehnico-stiintific: primul
vaccin, descoperirea razelor X, a antibioticelor, primul om in
cosmos, internetul...

De asta data, Insd, schimbarea nu este determinata de un
salt tehnologic, ci de mutatia unui virus, care a fost capabil sa
treaca barierea de la animal la om. Din pacate, SARS-CoV-2 s-a
dovedit a fi extrem de contagios si cu o rata inalta a mortali-
tatii, In special, in randul contingentelor vulnerabile de popu-
latie. Drept consecintd, resurse enorme intelectuale, organi-
zatorice, materiale, au fost implicate In lupta contra noii pan-
demii. Medicii practicieni din toatd lumea primii au intrat in
luptd, practic, cu ,mainile goale”, deoarece, la inceput, aproape
cad nu se cunostea nimic despre virus, preventie, tratamente,
diagnostic, mecanisme de contaminare etc. Datoritd comuni-
carii internationale deschise, acumularii si schimbului rapid
de date si de informatii, de experientd Impartasitd, s-au cris-
talizat diverse masuri de control antiepidemic, de diagnostic,
tratament, monitorizare a pacientilor afectati.

Fiecare tard, micd sau mare, cu economie puternica sau sla-
b3, este pusa la grea incercare. Si Republica Moldova este im-
pusa sa intre in acesatd luptd, adaptand politicile de sanatate,
economice, sociale Intru preluarea controlului asupra epide-
miei, acordarii asistentei medicale tuturor pacientilor, evita-
rea colapsului economic si depasirii capacitatilor sistemului
medical.

Incepand cu primele cazuri de COVID-19 in Republica Mol-
dova, Universitatea de Stat de Medicina si Farmacie ,Nicolae
Testemitanu” s-a implicat plenar si activ cu capacitatea ei de
expertizd, logistica, cercetare si documentare. Studentii si re-
zidentii dau o mana de ajutor semnificativa medicilor din pri-
ma linie, preludnd o mare parte din volumul de lucru asupra
lor.

Un element important al acestei implicari si contributii a
USMF ,Nicolae Testemitanu” il reprezinta si platforma de cer-
cetare ,,COVID-19” initiata de conducerea Universitatii si co-
ordonatd de Departamentul stiintd. Nu exista specialitate, care
sa nu aiba tangenta cu SARS-CoV-2 // COVID-19. Astfel, Comu-
nitatea universitara, care reprezintd toate domeniile medici-
nei, farmacologiei, se ocupa cu analiza critica, sistematizarea
si sinteza cunostintelor disponibile actualmente, generate in
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EDITORIAL

COVID-19:
marker of a new era

December 2019 marks the official date of the beginning of
a new era in the evolution of humanity. Such data have been
recorded in the more distant or closer past of society’s develo-
pment. In recent history, they have been determined, in parti-
cular, by technical and scientific progress: the first vaccine, the
discovery of X-rays, antibiotics, the first man in the cosmos,
the Internet...

This time, however, the change is not caused by a techno-
logical leap, but by the mutation of a virus, which has been
able to cross the barrier from animal to human. Unfortunately,
SARS-CoV-2 has been shown to be highly contagious and with
a high mortality rate, especially among vulnerable population
contingents. As a consequence, enormous intellectual, organi-
zational, material resources were involved in the fight against
the new pandemic. Practitioners from all over the world were
the first to enter the fight, practically, with ,bare hands”, be-
cause, at the beginning, almost nothing was known about the
virus, prevention, treatments, diagnosis, contamination me-
chanisms etc. Due to the open international communication,
the accumulation and rapid exchange of data and information,
of shared experience, various measures of anti-epidemic con-
trol, diagnosis, treatment, monitoring of affected patients have
crystallized.

Every country, small or large, with a strong or weak eco-
nomy;, is put to the test. The Republic of Moldova is also forced
to enter this fight, adapting health, economic and social poli-
cies to take control of the epidemic, provide health care to all
patients, avoid economic collapse and exceed the capabilities
of the medical system.

Starting with the first cases of COVID-19 in the Republic
of Moldova, Nicolae Testemitanu State University of Medicine
and Pharmacy was fully and actively involved with its capacity
for expertise, logistics, research and documentation. Students
and residents lend a significant helping hand to front-line doc-
tors, taking over much of the workload on them.

An important element of this involvement and contribu-
tion of Nicolae Testemitanu SUMPh is the research platform
»,COVID-19” initiated by the University and coordinated by the
Department of Science. There is no specialty that is not related
to SARS-CoV-2 // COVID-19. Thus, the university community,
which represents all fields of medicine, pharmacology, deals
with the critical analysis, systematization and synthesis of cur-
rently available knowledge, generated in many countries by
hundreds of research teams. The respective information, pre-



numeroase tari de sute de echipe de cercetare. Informatia re-
spectiva, expusa in limba romana, constituie cele 2 volume ale
editiei speciale a Revistei de Stiinte ale Sdandatdtii din Moldova,
dedicate temei COVID-19.

Volumul I include aspectele fundamentale ale domeniului,
prezentand informatii despre biologia virusului, particularita-
tile epidemiologice, aspectele patofiziologice, morfologice ale
maladei COVID-19, simptomatologia ei, principiile de diagnos-
tic imagistic si de laborator, masurile de protectie individua-
13 si colectiva, strategiile de organizare a activitatii asistentei
medicale. De asemenea, primul volum al culegerii trece in re-
vista tratamentele medicamentoase disponibile la ora actuala,
particularitatile asistentei respiratorii si terapiei intensive a
pacientilor critici COVID-19, a acordarii asistentei anestezice.
Partea I se incheie cu descrierea patologiei neurologice, aso-
ciate maladiei COVID-19 - sistemul cel mai afectat dupa cel
respirator.

Volumul II include aspectele clinice, cu descrierea particu-
laritatilor de evolutie a maladiei COVID-19 in functie de co-
morbiditati, varsta si domenii medicale: oncologie, gastroen-
terologie, reumatologie, endocrinologie, pediatrie, geriatrie,
perinatologie, obstetrica, cardiologie, nutritie, nefrologie etc.

Aceste volume reprezinta un suport important pentru me-
dicii practicieni de diverse specialitati, implicati nemijlocit in
lupta cu COVID-19, dar si cu celelalte maladii, care nu au dispa-
rut nicaieri, pe fundal de pandemie in desfasurare. Consecin-
tele de scurtd si de lunga durata a maladiei COVID-19 asupra
teractiunii si comportamentului social, al adaptarii sistemului
medical si tuturor ramurilor economiei la noile realitati abia
urmeaza de studiat.

Prin perseverenta, vom invinge!

Stanislav Groppa, dr. hab. st. med., prof. univ,,
Academician al Academiei de Stiinte din Moldova
Prorector pentru activitatea de cercetare,

USMF ,Nicolae Testemitanu” din Republica Moldova

MJHS 23(1)/2020

sented in Romanian, constitutes the 2 volumes of the special
edition of the Moldovan Journal of Health Sciences, dedicated
to the topic COVID-19.

Volume I includes the fundamental aspects of the field, pre-
senting information about the biology of the virus, epidemio-
logical features, pathophysiological, morphological aspects of
COVID-19 disease, its symptoms, principles of imaging and la-
boratory diagnosis, individual and collective protection mea-
sures, strategies for organizing the activity. healthcare. Also,
the first volume of the collection reviews the drug treatments
currently available, the particularities of respiratory care and
intensive care of critically ill patients COVID-19, the provision
of anesthetic care. Part I concludes with a description of the
neurological pathology associated with COVID-19 disease -
the most affected system after the respiratory one.

Volume II includes clinical aspects, with the description of
the evolution of COVID-19 disease depending on comorbidi-
ties, age and medical fields: oncology, gastroenterology, rhe-
umatology, endocrinology, pediatrics, geriatrics, perinatology,
obstetrics, cardiology, nutrition, nephrology etc.

These volumes are an important support for practitioners
of various specialties, directly involved in the fight against CO-
VID-19, but also with other diseases, which have not disap-
peared anywhere, against the background of the ongoing pan-
demic. The short- and long-term consequences of COVID-19
disease on individual and public health, on quality of life, in-
teraction and social behavior, on the adaptation of the medical
system and all branches of the economy to new realities are
still to be studied.

Through perseverance, we will win!

Stanislav Groppa, PhD, univ. prof.

Academician of the Academy of Sciences of Moldova
Vice-Rector for Research

Nicolae Testemitanu SUMPh from the Republic of Moldova
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Exista numeroase lacune in intelegerea particularitatilor
ciclului vital al SARS-CoV-2.

Ipoteza de cercetare

Publicatiile care abordeaza biologia SARS-CoV-2 ar fi bine-
venite pentru intelegerea si managementul COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

Articolul insumeaza o sinteza a articolelor recent publicate
referitoare la biologia SARS-CoV-2.

Rezumat

Introducere. Un nou sindrom respirator acut sever (SARS)
determinat de SARS-CoV-2 a aparut recent si se raspandeste
rapid la om, provocand COVID-19.

Material si metode. Au fost analizate 38 de articole rele-
vante actuale la tema cercetata.

Rezultate. In articolul dat, a fost analizati pozitia taxono-
mica a virusului, particularitatile de organizare a genomului,
ciclul vital al virusului. Genomul SARS-CoV-2 prezinta un grad
inalt de similaritate cu alte virusuri care cauzeaza patologii si-
milare SARS-COVID, MERS-COVID. Un rol aparte este acordat
proteinelor virale, in special proteinei Spike, care se uneste la
receptorul enzimei de conversie a angiotensinei 2, determi-
nand patrunderea virusului in celula gazda la oameni. Protei-
na S poate avea un potential inalt pentru designul preparate-
lor antivirale.
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What is not known yet, about the topic

There are many gaps in understanding the particularities
of the life cycle of SARS-CoV-2.

Research hypothesis

Publications addressing the biology of SARS-CoV-2 would
be helpful for COVID-19 understanding and management.

Article’s added novelty on this scientific topic

The article represents a summary of recently published ar-
ticles on the biology of SARS-CoV-2.

Abstract

Introduction. A new severe acute respiratory syndrome
(SARS) caused by SARS-CoV-2 has emerged recently and is
spreading rapidly in humans, causing COVID-19.

Material and methods. Thirty-eight current relevant ar-
ticles on the researched topic were analyzed.

Results. In this article, we analyzed the taxonomic posi-
tion of the virus, the particularities of genome organization,
and the life cycle of the virus. The SARS-CoV-2 genome has a
high degree of similarity to other viruses that cause similar
pathologies: SARS-CoV, MERS-CoV. A special role is given to
viral proteins, especially Spike protein, which binds to the an-
giotensin 2 conversion enzyme receptor, causing the virus to
enter the human host cell. The Spike protein can have a high
potential for the design of antiviral drugs.
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Concluzii. S-au inregistrat progrese semnificative in stu-
dierea multilaterala a genomului SARS-CoV-2, fapt ce permite
identificarea exacta a virusului si determina dezvoltarea me-
dicamentelor si a vaccinurilor pentru tratamentul COVID-19.
Cooperarea diferitor institutii, centre stiintifice, guverne si
companii farmaceutice este necesara pentru a preveni raspan-
direa in continuare a COVID-19 si identificarea solutiilor de
tratament.

Cuvinte cheie: COVID-19, SARS-CoV-2, genom, ARN, pro-
teina Spike.

Introducere

Infectia cu noul coronavirus COVID-19, care este inca in
curs de desfasurare, a provocat un numar mare de cazuri de
boala si decese, insa Intelegerea noastra despre agentul pato-
gen SARS-CoV-2 rimane, in mare masura, neclara [1]. In cazul
unei infectii virale este important sa se stabileasca rapid daca
focarul este cauzat de un virus nou sau unul cunoscut anterior.
Aceasta ar ajuta in luarea deciziilor referitoare la abordarile si
actiunile necesare pentru detectarea agentului cauzal, contro-
lul transmiterii acestuia si limitarea consecintelor potentiale
ale epidemiei. Evaluarea noutatii unui virus are, de asemenea,
implicare in nomenclatura virusului [2]. Pandemia curentd a
contribuit la acumularea cunostintelor noi despre aspectele
genetice ale coronavirusurilor. Secventierea completd a geno-
mului SARS-CoV-2 a demonstrat statutul sau taxonomic in ca-
litate de membru al genului Betacoronavirus, cu o divergenta
clara de la SARS-CoV-1 si MERS-CoV, agenti cauzali ai epidemi-
ilor anterioare [3].

Material si metode

A fost efectuatd o cautare sistematica a literaturii pe inter-
net, atat pentru cercetdri originale, cat si pentru articole de
recenzie in bazele de date biomedicale, prin intermediul Go-
ogle Scholar, PubMed si Medline, articole ce sunt publicate in
limba engleza. Bibliografiile articolelor au fost utilizate pen-
tru a gasi alte subiecte Inrudite. Dupa introducerea cuvintelor
cheie ,,COVID-19 genomic epidemiology”, ,SARS-CoV-2 biology”,
+SARS-CoV-2 mutations”, au fost obtinute 729 de rezultate, din-
tre care au fost selectate 38 de articole relevante, unde 26 au
fost publicate 1n perioada 2019-2020.

Rezultate

Inca de la inceputul anului 2020 intreaga lume s-a axat pe
noua pandemie cu COVID-19, si pe analiza agentilor care cau-
zeaza patologii similare SARS-COVID, MERS-COVID, pentru a
stabili particularitatile la nivel de genom si transcriptom [3].
Explorarea si definirea caracterelor biologice ale virusurilor
in contextul intregii diversitati naturale a speciilor nu a fost
niciodata o prioritate. Aparitia SARS-CoV-2 ca agent patogen
uman in decembrie 2019 poate fi, astfel, perceputa ca fiind
complet independenta de focarul SARS-CoV din 2002-2003.
Desi SARS-CoV-2 nu este un descendent al SARS-CoV si intro-
ducerea fiecaruia dintre aceste virusuri in populatia umana a
fost, probabil, facilitata de factori externi necunoscuti inde-
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Conclusions. Important progress was achieved in the mul-
tilateral study of the SARS-CoV-2 genome, which allows the
exact identification of the virus and leads to the development
of drugs and vaccines for the treatment of COVID-19. Coopera-
tion between various institutions, scientific centers, govern-
ments, and pharmaceutical companies is needed to prevent
the further spread of COVID-19 and to identify treatment so-
lutions.

Key words: COVID-19, SARS-CoV-2, genome, RNA, Spike
protein.

Introduction

Infection with the new COVID-19 coronavirus, which is
still ongoing, has caused a large number of cases of illness and
deaths, but our understanding of the SARS-CoV-2 pathogen
remains largely unclear [1]. In the case of a viral infection, it
is essential to quickly determine if a new or previously known
virus causes the outbreak. This would help to make decisions
on the approaches and actions needed to detect the causative
agent, control its transmission, and limit the potential conse-
quences of the epidemic. Assessing the novelty of a virus is also
important for the identification of the virus nomenclature [2].
The current pandemic has contributed to the accumulation of
new knowledge about the genetic aspects of coronaviruses.
Full genome sequencing of the SARS-CoV-2 has demonstrated
its taxonomic status as a member of the genus Betacoronavi-
rus, with a clear divergence from SARS-CoV-1 and MERS-CoV,
causative agents of previous epidemics [3].

Material and methods

We have conducted a systematic search of the literature
on the Internet, both for original research and review articles
published in English in biomedical databases, through Google
Scholar, PubMed, and Medline. Bibliographies of the articles
were used to find other related topics. After entering the key-
words “COVID-19 genomic epidemiology’, “SARS-CoV-2 biol-
ogy”, “SARS-CoV-2 mutations”, we obtained 729 results, from
which we selected 38 relevant articles, of which 26 were pub-
lished during 2019-2020.

Results

Since the beginning of 2020, the whole world has focused
on the new COVID-19 pandemic, as well as the analysis of
agents that cause similar pathologies SARS-CoV, MERS-CoV to
establish the particularities at the level of genome and tran-
scriptome [3]. Exploring and defining the biological character-
istics of viruses in the context of the entire natural diversity
of species has never been a priority. The emergence of SARS-
CoV-2 as a human pathogen in December 2019 can, thus, be
perceived as completely independent of the SARS-CoV out-
break in 2002-2003. Although SARS-CoV-2 is not really a de-
scendant of SARS-CoV and the introduction of each of these
viruses into the human population was probably facilitated by
independent unknown external factors, the two viruses are so



pendenti, cele doua virusuri sunt atat de apropiate genetic
unul de celalalt, incat istoriile si caracteristicile lor evolutive
sunt reciproc informative [2].

Clasificarea virusului, nomenclatura bolii cauzate

in clasificarea virusurilor bazate pe ARN, trebuie sa se ia in
consideratie variabilitatea lor genetica inerentd, ceea ce duce,
adesea, la aparitia a doua sau a mai multor virusuri cu secven-
te de genom neidentice, dar similare, considerate variante ale
aceluiasi virus [2].

Clasificarea curenta a coronavirusurilor include 39 de spe-
cii din 27 de subgenuri, cinci genuri si doua subfamilii, care
apartin familiei Coronaviridae, subordinul Cornidovirineae,
ordinul Nidovirales si domeniul Riboviria [4]. Genurile Alpha-
si Betacoronavirus afecteaza oamenii si animalele. Virusurile
SARS-CoV (betacoronavirus), 229E (alfacoronavirus), HKU1
(betacoronavirus), NL63 (alfacoronavirus), 0C43 (betacoro-
navirus) si MERS-CoV (betacoronavirus) pot cauza infectii la
oameni [5]. Cu toate acestea, betacoronavirusurile sunt cel
mai important grup, deoarece acestea cuprind cele mai mul-
te virusuri patogene care pot infecta oamenii, inclusiv, SARS-
CoV-2, MERS-CoV si SARS-CoV.

Avand in vedere cele mentionate mai sus, Grupul de Studiu
Coronaviridae (GSC) al Comitetului International de Taxonomie
a Virusurilor (ITCV) a decis sa urmeze o linie de rationament
bazata pe filogenetica pentru a numi acest virus, a carui onto-
geneza este redatd in Figura 1 [2]. Numele virusului este ,se-
vere acute respiratory syndrome coronavirus 2” — SARS-CoV-2.
Specia cdreia 1i apartine virusul SARS-CoV-2 este asemanatoa-
re coronavirusurilor ce cauzeaza sindromul respirator acut
sever [6].

Denumirea bolii a fost desemnata de Organizatia Mondiala
a Sanatatii (OMS) ca si COVID-19, abrevierea de la ,,coronavi-
rus disease 2019”. Numele virusului a fost anuntat de Organi-
zatia Mondiald a Sanatatii pe 11 februarie 2020 [7].

Diferite coronavirusuri prezintd o gama diversa de gazde si
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genetically close to each other that the histories and their evo-
lutionary characteristics are mutually informative [2].

Classification of the virus, the nomenclature of the dis-
ease caused

In the classification of RNA-based viruses, their inherent
genetic variability must be taken into account, which often
leads to the appearance of two or more viruses with non-iden-
tical but similar genome sequences, considered as variants of
the same virus [2].

The current classification of coronaviruses includes 39
species from 27 subgenera, four genera, and two subfamilies
which belong to the family Coronaviridae, the suborder Corni-
dovirineae, the order Nidovirales and the domain Riboviria
[4]. The genera Alpha- and Beta-coronavirus affect humans
and animals. SARS-CoV (beta-coronavirus), 229E (alfa-coro-
navirus), HKU1 (beta-coronavirus), NL63 (alfa-coronavirus),
0C43 (beta-coronavirus), and MERS-CoV (beta-coronavirus)
viruses can cause infections in humans [5]. However, beta-
coronaviruses are the most important group, as they contain
the most pathogenic viruses that can infect humans, including
SARS-CoV-2, MERS-CoV, and SARS-CoV.

In view of the above, the Coronaviridae Study Group (CSG)
of the International Committee on Taxonomy of Viruses (ICTV)
has decided to follow a line of reasoning based on phylogenet-
ics to name this virus whose ontogenesis is shown in Figure
1 [2]. The name of the virus is “severe acute respiratory syn-
drome coronavirus 2” - SARS-CoV-2. The species to which the
SARS-CoV-2 virus belongs is similar to the coronaviruses that
cause the severe acute respiratory syndrome [6].

The name of the disease was designated by the World
Health Organization (WHO) as COVID-19, the abbreviation
for “coronavirus disease 2019”. The name of the virus was an-
nounced by the World Health Organization on February 11,
2020 [7].

Different coronaviruses have a diverse range of hosts and

Virus Middle East respiratory

species syndrome-related — syndrome-related
coronavirus coronavirus
ICTV-
2 CsG T / \
2
‘g Virus MERS-CoV <—— SARS-CoV —> SARS-CoV-2
o
£
2
Middle East Severe acute Coronavirus
WHO Disease respiratory syndrome respiratory syndrome disease 2019
(MERS) (SARS) (COVID-19)
A
Year 2012 2003 2019

Severe acute respiratory

A Firstname —> Name origin

Fig. 1 Filogenia SARS-CoV-2 [2].
Fig. 1 The phylogeny of SARS-CoV-2 [2].
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tropism tisular. Uzual, alfacoronavirusurile si betacoronaviru-
surile infecteaza mamiferele, pe cand gammacoronavirusurile
si deltacoronavirusurile infecteaza pasarile si pestii, dar une-
le dintre ele pot infecta si mamiferele. Inainte de 2019, exis-
tau doar sase coronavirusuri despre care se stia ca infecteaza
omul si cauzeaza boli respiratorii: HCoV-229E, HCoV-0C43,
HCoV-NL63 si HKU1 [8].

Originea si gazdele intermediare

Se stie ca atat SARS-CoV, cat si MERS-CoV au provenit de la
lilieci si au fost transmise oamenilor prin intermediul pisicilor
civet si, respectiv, al camilelor. Printr-o comparatie filogenetica
a SARS-CoV-2 cu alte coronavirusuri, liliecii au fost considerati
gazda nativa a SARS-CoV-2, deoarece noul virus este identic in
proportie de 96% cu doua coronavirusuri de tip SARS ce in-
fecteaza liliecii, numite bat-SL-CoVZX45 si bat-SL-CoVZX21 [9-
12]. Cu toate acestea, gazda intermediara care a ajutat virusul
sa treaca de bariera dintre specii pentru a infecta omul rama-
ne necunoscuta si calea de transmitere nu este, deocamdats,
elucidata. Ji W. et al.,, au propus serpii in calitate de vectori ai
virusului de la lilieci la oameni, care au implicat recombinarea
omoloaga in proteina S [13]. Potrivit unui studiu, cercetatorii
din Guangzhou, China, au sugerat ca pangolinele, folosite ade-
sea In medicina traditionala chinezd, sunt gazda intermediara
potentiala a SARS-CoV-2, bazandu-se pe o omologie genetica
de 99% dintr-un coronavirus descoperit la pangoline si SARS-
CoV-2 [14]. Cu toate acestea, diferenta de 1% dintre cele doua
genomuri este una semnificativa; astfel, sunt asteptate rezul-
tate concludente pentru dovezi concrete [15].

Structura si reproducerea virusului

Coronavirusurile sunt particule cu diametrul de 80-220
nm, acoperite de capsidd, genomul fiind reprezentat de o cate-
ni de ARN. In particula de coronavirus, o nucleoproteini (N)
inconjoara genomul ARN pentru a forma o structura spiralata
tubulara. Anvelopa virala (A) Inconjoara nucleocapsida helica-
1a. Doua sau trei proteine structurale sunt asociate cu anvelo-
pavirala. Proteina matriciala (M) este incorporata in anvelopa
virald, pe cand proteina structural Spike (S) este ancorata in
anvelopa virala, si este tinta anticorpului de neutralizare. Nu-
meroase betacoronavirusuri, de asemenea, contin hemagluti-
nin-esteraza (Figura 2) [16, 17, 18].

Virusul utilizeaza proteina Spike glicozilata (S) pentru a
patrunde in celula gazda si la oameni, unde se uneste la re-
ceptorul pentru enzima de conversie a angiotensinei 2 (ACE2),
similar cu SARS-CoV [19]. Genomul viral compus din ARN este
eliberat in citoplasma. Dupa replicare, ARN-ul genomic viral
este asociat cu anvelopa glicoproteica si proteinele nucleocap-
sidale, formeaza vezicule ce contin virioni, care pot fuziona cu
membrana plasmatica pentru a elibera virusul [20, 21].

Genomul CoV reprezinta o catena liniara unica pozitiva de
ARN (+ssARN) (~30 kb) cu un cap 5’ si o coada 3’-polyA. ARN-
ul genomic este utilizat in calitate de matrita pentru translarea
directd a poliproteinei 1a/1ab (ppla/pplab), alcatuit din pro-
teine non-structurale (nsps) care formeaza un complex pentru
replicare-transcriptie [22]. Secventierea initiald a genomului
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tissue tropism. Usually, alfa-coronaviruses and beta-coronavi-
ruses infect mammals, while gamma-coronaviruses and delta-
coronaviruses infect birds and fish, but some of them can also
infect mammals. Before 2019, there were only six coronavi-
ruses known to infect humans and cause respiratory diseases:
HCoV-229E, HCoV-0C43, HCoV-NL63 and HKU1 [8].

Origin and intermediate hosts

It is known that both SARS-CoV and MERS-CoV came from
bats and were transmitted to humans via civet cats and cam-
el, respectively. By a phylogenetic comparison of SARS-CoV-2
with other coronaviruses, bats were considered the native
host of SARS-CoV-2, because the new virus is 96% identical
to two SARS-type coronaviruses that infect bats called bat-
SL-CoVZX45 and bat-SL-CoVZX21 [9-12]. However, the in-
termediate host that helped the virus cross the interspecific
barrier to infect humans remains unknown and the route of
transmission is not elucidated yet. Ji W. et al., proposed snakes
as vectors of the virus from bats to humans involving homolo-
gous recombination in S protein [13]. According to a study, re-
searchers in Guangzhou, China, have suggested that pangolins,
often used in traditional Chinese medicine, are the potential
intermediate host of SARS-CoV-2, based on a 99% genetic ho-
mology of a coronavirus found in pangolins, and SARS-CoV-2
[14]. However, the 1% difference between the two genomes is
significant; thus, conclusive results are expected for concrete
evidence [15].

The structure and reproduction of the virus

Coronaviruses are particles with a diameter of 80-220 nm,
covered by a capsid, the genome is represented by an RNA
strand. In the coronavirus particle, a nucleoprotein (N) sur-
rounds the RNA genome to produce a tubular spiral structure.
The viral envelope (E) covers the helical nucleocapsid. Two or
three structural proteins are associated with the viral enve-
lope. The matrix protein (M) is embedded in the viral enve-
lope, while the Spike structural protein (S) is anchored in the
viral envelope and is the target of the neutralizing antibody.
Many beta-coronaviruses also contain hemagglutinin esterase
(Figure 2) [16, 17, 18].

The virus uses glycosylated Spike protein (S) to enter the
host cell and in humans binds to the angiotensin converting
enzyme 2 (ACE2) receptor, similar to SARS-CoV [19]. The vi-
ral genome, which consists of RNA4, is released into the cyto-
plasm. After replication, viral genomic RNA is associated with
the glycoprotein envelope and nucleocapsid proteins, forming
virion-containing vesicles, which can fuse with the plasma
membrane to release the virus [20, 21].

The CoV is a positive-sense single-stranded RNA virus,
with linear genome (+ssRNA) (~30 kb) with a 5" head and
a 3’-polyA tail. Genomic RNA is used as a template for direct
translation of polyprotein 1a/1ab (ppla/pplab), which con-
sists of non-structural proteins (nsps) that form a replication-
transcription complex [22]. The initial sequencing of the SARS-
CoV genome demonstrated taxonomic status as a member
of the Betacoronaviridae group, with clear divergences from
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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

spike glycoprotein (S)

envelope small membrane protein (E)
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membrane protein (M)

hemagglutinin-esterase (HE)

Fig. 2 Structura coronavirusului SARS-CoV-2, agentul pandemiei COVID-19 [18].
Fig. 2 The structure of coronavirus SARS-CoV-2, the cause of the COVID-19 pandemic [18].

SARS-CoV a demonstrat statutul taxonomic in calitate de mem-
bru al grupului Betacoronaviridae, cu divergente clare fata de
SARS-CoV si MERS-CoV. De asemenea, au fost identificate tinte
potentiale pentru preparatele farmacologice, tindnd cont de
gradul de similaritate intre hCoV-19 si SARS. Atat proteaza, cat
si polimeraza, care sunt tinte pentru preparate farmacologice,
sunt Tnalt conservate intre hCoV-19 si SARS (similaritate de
96% si 97%, respectiv). Inhibitorii creati impotriva SARS-CoV,
de asemenea, au aratat un potential de a se uni la proteaza
sau polimeraza CoV-19 [3]. Moleculele, precum caveolinele,
clatrinele, dinamina, au un rol fundamental in internalizarea
virusurilor in celulele gazda [23].

Glicoproteinele S ale virionului se unesc la receptorul ce-
lular pentru ACE2 si intra in celula tinta prin intermediul caii
endozomale. In celula-gazdi ARN viral este localizat in cito-
plasma. ORF1a si ORF1ab sunt translate pentru a produce po-
liproteinele ppla si pplab, care sunt clivate de catre protea-
zele complexului de replicare / transcriptie - RTC. in timpul
replicarii, RTC induce sinteza unei copii integrale de ARN(-)
a genomul viral care reprezinta o matrita pentru producerea
de ARN(+). In timpul transcriptiei un set de ARN sub-genomic
(sgARN) este produs prin transcriptie discontinua (transcrip-
tie fragmentata). Dupa ce se sintetizeaza proteinele structurale
proprii SARS-CoV-2, nucleocapsidele sunt asamblate in cito-
plasma si urmeaza incorporarea in lumenul reticulului endo-
plasmatic si compartimentul intermediar al Aparatului Golgi.
Virionii sunt eliberati din celulele infectate prin exocitoza [24].

Organizarea genomului SARS-CoV-2

Genomul ARN(+) al SARS-CoV-2 difera de genomurile
SARS-CoV si MERS-CoV, avand lungimea aproximativa de 29,9
kb, fata de 27,9 kb si respectiv 30,1 kb. Genomul SARS-CoV-2
contine 14 faze de lectura deschise (ORF) si codifica 27 prote-
ine. Primul OREF, care constituie 2/3 din genom, determina sin-

SARS-CoV and MERS-CoV. Potential drug targets have also
been identified, taking into account the degree of similarity
between hCoV-19 and SARS. Both protease and polymerase,
which are targets for drugs, are highly conserved between
hCoV-19 and SARS (similarity of 96% and 97%, respectively).
Inhibitors created against SARS-CoV have also shown a poten-
tial to bind to CoV-19 protease or polymerase [3]. Molecules
such as caveolin, clathrin, dynamin have a fundamental role in
the internalization of viruses into host cells [23].

The S glycoproteins of the virion bind to the cellular re-
ceptor for ACE2 and enter the target cell via the endosomal
pathway. In the host cell, viral RNA is located in the cytoplasm.
ORF1la and ORF1lab are translated to produce the ppla and
pplab polyproteins, which are cleaved by the proteases of
the replication / transcription complex — RTC. During replica-
tion, RTC induces the synthesis of an integral copy of RNA(-)
of the viral genome, which represents a template for the pro-
duction of RNA(+). During transcription, a set of sub-genomic
RNA (sgRNA) is produced by discontinuous transcription
(fragmented transcription). After synthesizing the own SARS-
CoV-2 structural proteins, the nucleocapsids are assembled in
the cytoplasm and followed by budding into the lumen of the
endoplasmic reticulum and the intermediate compartment of
the Golgi Apparatus. The virions are released from infected
cells by exocytosis [24]

The genome organization of the COVID-19

The SARS-CoV-2 RNA (+) genome differs from the SARS-
CoV and MERS-CoV genomes, having an approximate length
of 29.9 kb, compared to 27.9 kb and 30.1 kb, respectively. The
SARS-CoV-2 genome contains 14 open reading frames (ORFs)
and encodes 27 proteins. The first ORF, which constitutes 2/3
of the genome, determines the synthesis of two polyproteins
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teza a doua poliproteine, pp1la si pplab, care produc 16 protei-
ne non-structurale: NSP2 (cistein-proteaza virala), NSP3 (pro-
teaza asemandtoare cu papaina), NSP5 (proteaza principala),
NSP12 (ARN-polimeraza-ARN-dependenta), NSP13 (helicaza)
si alte NSP-uri care sunt, probabil, implicate in transcriptia si
replicarea ARN-ului viral. ORF-urile ramase codifica proteine
structurale, inclusiv glicoproteina Spike (proteina S), protei-
na mica anvelopara (E), proteina membranara (M) si proteina
nucleocapsidala (N). SARS-CoV-2 poseda proteine accesorii
care interfereaza cu raspunsul imun al gazdei [23]. Ca si alte
virusuri bazate pe ARN, coronavirusurile prezinta plasticitate
genomica determinata de numerosi factori. ARN polimeraze-
le ARN dependente (RdRp) prezintd o ratd de mutatii mare,
ajungand de la 1/1000 pandla 1/10.000 de nucleotide in tim-
pul replicarii. De asemenea, sunt cunoscute mecanisme de re-
combinare intre genomurile virale. Dat fiind faptul ca genomul
este relativ mare, rata mutatiilor este, de asemenea, inalta.
Toate acestea contribuie la plasticitatea genomului si diversi-
tatea formelor de coronavirus [25].

Interactiunea dintre SARS-CoV-2 si receptorii celulari

Proteinele de fuziune mediaza patrunderea in celula-gazda
care poate fi activatd de unirea la receptor, pH scazut sau o
combinatie dintre acesti 2 factori [26]. Aceste proteine sunt
distribuite in 3 clase structurale: I, II si IIl. Proteina Spike a
coronavirusului este o proteina de fuziune virala de clasa I
[27] si a fost identificata la toate speciile de Betacoronavirus.
Proteinele de fuziune virald de clasa I suporta o succesiune
de modificari conformationale specifice care asigura fuziunea
membranara. Studierea caracteristicilor structurale ale prote-
inei Spike si interactiunea acesteia cu receptorul ACE2 la oa-
meni sau alte specii, poate permite obtinerea informatiei cu
privire la originea, evolutia, virulenta, diagnosticul, terapia si
producerea vaccinurilor contra SARS-CoV-2.

SARS-CoV-2 utilizeaza receptorul ACE2, acelasi receptor, ca
si SARS 1n tractul respirator inferior la om pentru patrunderea
in celulele pulmonare. Serin-proteaza de la suprafata celulara
(TMPRSS2), de asemenea, este utilizata de catre SARS-CoV-2
pentru atasarea proteinei Spike, ce faciliteaza fuziunea mem-
branara in celulele-gazda [28].

Structura proteinei Spike

Glicoproteina Spike, numita si proteina S, este un homotri-
mer, dar structural este compusa din doua subunitati, S1 si S2,
care se disting functional: S1 este localizata mai distal de mem-
brana virala si este responsabild pentru interactiunea cu recep-
torul, In timp ce S2 este o componentd necesara pentru fuziu-
nea membranelor. S1 poate fi divizata in domeniul N-terminal
(NTD), localizat mai distal, si domeniul C-terminal (CTD), ce
este situat mai proximal de axul median al proteinei. Ambele
pot functiona in calitate de liganzi pentru receptori [29]. S1
CTD este adesea descris in literatura precum domeniul de le-
gare a receptorului (RBD), deoarece SARS-CoV si MERS-CoV le
folosesc pentru a se uni de receptori [30]. Proteina S a SARS-
CoV-2 foloseste CTD pentru a interactiona cu hACE2 [29].

Bineinteles, structura subunitatii S2 are o deosebitad in-
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- ppla and pplab, which produce 16 non-structural proteins:
(NSP) 2 viral cysteine proteases, NSP3 (papain-like protease),
NSP5 (main protease), NSP12 (RNA-dependent-RNA-poly-
merase), NSP13 (helicase) and other NSPs that are likely to
be involved in the transcription and replication of viral RNA.
The remaining ORFs encode structural proteins, including
Spike glycoprotein (S protein), small envelope protein (E),
membrane protein (M), and nucleocapsid protein (N). SARS-
CoV-2 possesses accessory proteins that interfere with the
host’s immune response [23]. Like other RNA-based viruses,
coronaviruses have genomic plasticity caused by many fac-
tors. RNA-dependent RNA polymerases (RdRp) have high mu-
tation rates, reaching from 1/1000 to 1/10,000 nucleotides
during replication. Also known mechanisms of recombination
between viral genomes. Taking into consideration that the ge-
nome is relatively large, the rate of mutations is high too. All
these contribute to the plasticity of the genome and the diver-
sity of coronavirus forms [25].

Interaction of SARS-CoV-2 with cellular receptors

Viral fusion proteins mediate penetration into the host cell
that can be activated by receptor binding, low pH, or a com-
bination of these two factors [26]. These proteins are divided
into 3 structural classes: I, Il and III. Coronavirus Spike protein
isaclass I virus fusion protein [27] and is found in all identified
species of Betacoronavirus. The class I viral fusion proteins
undergo a specific sequence of conformational changes that
achieve membrane fusion. Exploration of the Spike protein’s
structural features and its interaction with the ACE2 receptor
of humans, or other species, provides insight into SARS-CoV-2
origin, evolution, infectivity, diagnostics, therapeutics, and
vaccine development.

SARS-CoV-2 exploits the ACE-2 receptor, the same receptor
as SARS, in the human lower respiratory tract for entry into
lung cells. Cellular surface serine protease TMPRSS2 is also
used by SARS-CoV-2 for priming of spike protein S to facilitate
membrane fusion with host cells [28].

Spike protein structure

The Spike glycoprotein, further referred to as the S pro-
tein, is a homotrimer, but structurally it is composed of two
subunits, S1 and S2, which are functionally distinct: S1 is lo-
cated farther from the viral membrane and is responsible for
receptor interaction, while S2 is the machinery necessary for
membrane fusion. S1 can be further divided into an N-termi-
nal domain (NTD), located farther from the long axis of the
molecule, and a C-terminal domain (CTD), which is closer to
the midline. Both can function as receptor binders [29]. S1
CTD is commonly referred to in the literature as the receptor
binding domain (RBD), because SARS-CoV and MERS-CoV use
it to bind to receptors [30]. SARS-CoV-2 S protein uses CTD to
interact with hACE2 [29]. The S protein is a trimer and thus
has three S1 CTD domains. RBD harbors the receptor binding
motif (RBM).

Of course, the structure of the S2 subunit is also important
to investigate, since it is the fusion hardware and thus can set
the stage for rational design of coronavirus fusion inhibitors



semnatate pentru a fi investigata, deoarece este o subunitate
importanta in cadrul fuziunii si poate reprezenta cheia pentru
designul unui inhibitor de fuziune membranara a coronaviru-
surilor [31]. Proteina S fiind un homotrimer, orice monomer
are o subunitate S1 si una S2. Subunitatea S2 a fiecarui mono-
mer posedd doua domenii: heptad repeat 1 (HR1) si heptad
repeat 2 (HR2) (Figura 3) [32]. HR1 si HR2 din cei 3 monomeri
interactioneaza pentru a alcatui o formatiune numita six-helix
bundle structure - 6-HB, sau nucleu de fuziune [27]. Structu-
ra 6-HB, formata de regiunile HR1 si HR2 in subunitatea S2 a
coronavirusului uman joaca un rol cheie in timpul procesului
de fuziune membranara, ce o face una din cele mai importante
tinte pentru designul preparatelor [31].

Alt moment cheie este faptul ca proteina Spike este o glico-
proteind. Trimerii S contin glicani uniti la capatul N-terminal
care sunt importanti atat pentru conformarea corectd, modu-
larea accesibilitatii proteazelor gazdei cat si neutralizarea an-
ticorpilor (Figura 3) [33]. Proteina S poate prezenta multiple
conformatii. Per general, se poate de zis cd statutul proteinelor
de fuziune virala poate fi de prefuziune si postfuziune. Starea
predominantd de prefuziune a trimerului S are unul din cei
trei RBD pliati intr-o conformatie accesibila pentru interactiu-
nea cu receptorul [34].
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[31]. The S protein being a homotrimer, each monomer has
a S1 and S2 subunit. The S2 subunit of a monomer further
has two domains: heptad repeat 1 (HR1) and heptad repeat
2 (HR2) (Figure 3) [32]. HR1 and HR2 from the 3 monomers
interact to form a six-helix bundle structure, abbreviated 6-HB,
also referred to as the fusion core [27]. The 6-HB structure
formed by HR1 and HR2 regions in the S2 subunit of HCoVs
plays a key role during the viral membrane fusion process,
which makes it one of the most important targets for drug de-
sign [31].

Another point concerns the fact that the Spike protein is
a glycoprotein. S trimers are extensively decorated with N-
linked glycans that are important for proper folding and for
modulating accessibility to host proteases and neutralizing
antibodies [33]. S protein can be found in multiple conforma-
tions. Generally, viral fusion proteins states can be classified as
prefusion and postfusion. The predominant prefusion state of
the S trimer has one of the three RBDs rotated up in a recep-
tor-accessible conformation [34].

Spike protein preprocessing
A distinctive feature of the SARS-CoV-2 S glycoprotein is
a novel furin cleavage site at the boundary between S1 and

NTD RBD SD1  SD2 FP  HR HR2 TM IC
333 527
438 506
RBM
St

Fig. 3 Topologia monomerului Spike al SARS-CoV-2. Adaptat dupa [32].
Fig. 3 The topology of SARS-CoV-2 spike monomer. Adapted from [32].

Pre-procesarea proteinelor Spike

O caracteristica distinctiva a glicoproteinei S SARS-CoV-2
este prezenta unui situs nou de clivare a furinei la nivelul jonc-
tiunii dintre S1 si S2. Situsul de clivare este procesat de catre
furina si, probabil, are loc in Aparatul Golgi in timpul biosinte-
zei vitale [33]. Furina este o proteaza Inalt prevalenta, implica-
ta in activarea multiplelor preproteine, precum pro-PTH, pro-
albumina si pro-NGF. Situsul nou de clivare poate determina o
crestere in tropismul viral.

De notat ca toate CoV au domeniul S1 clivat de la S2, deoa-
rece acest pas este necesar pentru demararea infectiei, Insa
existd deosebiri in ce priveste enzimele si momentul cand are
loc clivarea [33]. Unele studii raporteaza ca clivarea proteinei
S de catre catepsina L are loc in endosomi, ceea ce indica asu-
pra faptului ca fuziunea membranara are loc dupa endocitoza
mediata de receptori [35]. Deoarece mai multe studii demon-
streazad importanta acestor proteaze, ele pot deveni tinte im-
portante pentru elaborarea medicamentelor.

Experimentele prin care se elimina situsul pentru furina in
SARS-CoV-2 demonstreaza cd acesta nu este necesar pentru
fuziunea membranara S-mediatd, ceea ce indica asupra faptu-
lui ca clivarea in situsul SARS-CoV-2 S1/S2 poate avea loc cu

S2. This cleavage site is processed during viral biosynthesis,
probably in the Golgi Apparatus by furin [33]. Furin is a highly
prevalent protease involved in the activation of multiple pre-
proteins, such as pro-PTH, pro-albumin and pro-NGF. The new
cleavage site may determine an increase in the viral tropism.

It is important to note that all CoVs have the S1 cleaved
from S2, since it is a necessary step for infection, but what
distinguishes them is the enzymes and moment in time when
the cleavage happens [33]. Some studies report that cleav-
age of the S protein by cathepsin L takes place in endosomes,
supporting the view that the membrane fusion happens after
receptor-mediated endocytosis [35]. As many studies show
the importance of these proteases, they can become emerging
targets for drug design.

Experiments which remove the furin cleavage site in SARS-
CoV-2 show that it is not necessary for the S-mediated mem-
brane fusion, implying that SARS-CoV-2 S1/S2 cleavage can
happen via the same proteases as other SARS-related CoVs,
namely TMPRSS2 or cathepsin L [33, 36].

In conclusion, coronavirus infection requires both receptor
binding and proteolytic processing [33]. Altered proteolytic
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ajutorul acelorasi proteaze, ca si in cazul altor CoV, adica cu
ajutorul TMPRSS2 sau catepsinei L [33, 36].

Ca si concluzie, infectia cu coronavirus necesita atat atasa-
rea la receptor, cat si procesarea proteolitica [33]. Alterarea
procesdrii proteolitice poate explica modificarile in tropism,
patogenitate si urmeaza a fi luate in consideratie in cazul
transmiterii de la o specie la alta, deoarece unele specii nu dis-
pun de acelasi mecanism de procesare.

Interactiunea dintre proteina Spike si receptor

SARS-CoV-2 se uneste cu o afinitate inalta de receptorul
ACE2 uman si il foloseste pentru intrare in celulele tinta [33].
Receptorii ACE2 pot fi identificati pe suprafata multor tipuri
de celule, inclusiv pneumocitele de tip II. SARS-CoV-2 si SARS-
CoV recunosc receptorul ACE2 cu afinitate comparabila [33],
insd sunt studii care sugereazd o afinitate crescuta pentru
proteina S proprie SARS-CoV-2. Analiza interfetei dintre RBD
caracteristic pentru SARS-CoV si ACE2 a relevat un total de 16
aminoacizi pentru RBD-SARS-CoV ce se afla in contact cu 20
de resturi de aminoacizi ai ACE2 [32]. Rezulta ca virusurile
SARS-CoV au evoluat pentru a recunoaste receptorul ACE2.
Totodata, studiile lui Brielle E. et al. [37] sugereaza ca prote-
ina S-SARS-CoV-2 utilizeaza o strategie proprie de atasare la
ACE2.

Interactiunea S-ACE2 este etapa cruciald in infectie, deter-
minand un rol important. Unii anticorpi neutralizanti din plas-
ma pacientilor care s-au insanatosit intr-adevar se ataseaza la
RBD [38], insa nu toti anticorpii neutralizanti sunt capabili de
aceasta. In pofida similaritatii Tnalte intre diferite SARS-CoV,
anticorpii care actioneaza asupra altor specii nu sunt eficienti
contra SARS-CoV-2, fapt determinat de particularitatile prote-
inei S [29].

Concluzii

In pofida eforturilor globale de a tine sub control infec-
tia cu SARS-CoV-2, raspandirea virusului a atins un nivel de
pandemie. Elaborarea medicamentelor pentru tratamentul
COVID-19 si a vaccinurilor este, deocamdata, in dezvoltare,
dar s-au inregistrat progrese semnificative in studierea multi-
laterala a genomului SARS-CoV-2, fapt ce permite identificarea
exactd a acestuia. Cooperarea diferitor institutii, centre stiinti-
fice, guverne si companii farmaceutice este necesara pentru a
preveni raspandirea in continuare a COVID-19 si identificarea
solutiilor de tratament.

Contributia autorilor

Toti autorii au contribuit egal la elaborarea si scrierea ar-
ticolului. Versiunea finala a articolului a fost citita si aprobata
de toti autorii.

Declaratia conflictului de interese
Nimic de declarat.

MJHS 23(1)/2020

processing can explain modifications in tropism, pathogenic-
ity, but also is an important consideration when investigating
the cross-species viral transmission, since some species may
not harbor the necessary machinery for adequate processing.

Spike protein receptor interaction

SARS-CoV-2 binds with high affinity to human ACE2 and
uses it as an entry receptor to invade target cells [33]. ACE2
can be found on the surface of multiple cell types, including
type II pneumocytes. SARS-CoV-2 and SARS-CoV recognize
ACE2 with comparable affinity [33], but there are studies
that suggest an increased affinity of the SARS-CoV-2 S pro-
tein. Analysis of the interface between the SARS-CoV RBD and
ACE2 put in evidence a total of 16 residues of the SARS-CoV
RBD in contact with 20 residues of ACE2 [32]. It turns out that
SARS-CoV viruses have evolved to recognize the ACE2 recep-
tor. However, a study by Brielle E. et al. [37] suggests that the
SARS-CoV-2 S protein leverages a different strategy for bind-
ing ACE2.

The S-ACE2 interaction is a crucial step during infection,
it has significant practical implications. Some neutralizing an-
tibodies from reconvalescent patients’plasma do indeed bind
the RBD [38], but it must be noted that it’s not necessary that
all neutralizing antibodies are able to do that. Despite the high
similarity between different SARS CoV, antibodies that act on
other species are not effective against SARS-CoV-2, due to the
peculiarities of protein S [29].

Conclusions

Despite global efforts to control the SARS-CoV-2 infection,
the spread of the virus has reached a pandemic level. The de-
velopment of drugs for the treatment of COVID-19 and vac-
cines is still in development, but significant progress has been
made in the multilateral study of the SARS-CoV-2 genome,
which allows its exact identification. Cooperation between
various institutions, scientific centers, governments and phar-
maceutical companies is needed to prevent the further spread
of COVID-19 and to identify treatment solutions.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Patogenia leziunilor tisulare induse prin SARS-Co-V-2 si a
disfunctiei poliorganice iminente COVID-19, inclusiv metoda
declansarii raspunsului imuno-inflamator, a activarii neuroen-
docrine, periclitarii hemostazei etc. Cunoasterea limitatd a
fiziopatologiei COVID-19 ingusteaza calibrul abordarilor trata-
mentului patogenetic directionat spre corectarea tulburarilor
functionale ale organelor vitale.

Ipoteza de cercetare

Exegeza datelor recent publicate privind mecanismele
patogenetice dovedite si plauzibile, inerente fiziopatologiei
COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

Raspunsul imuno-inflamator exagerat si nivelurile cir-
culante elevate ale citokinelor proinflamatorii, activarea
neuroendocrina asociata cu reducerea expresiei Ang (1-7),
alterarea nemijlocitd a endoteliocitelor si a diferitor celule ce
exprima ACE2 si CD209 (ex. macrofagele si mastocitele) sunt
parghii si mecanisme patogenetice cardinale de promovare si
exacerbare a statusului fiziopatologic al COVID-19.

Rezumat

What is not known yet, about the topic

The pathogenesis of SARS-CoV-2-induced tissue damage and
poliorganic dysfunction inherent to COVID-19, including the
tackling of the immune-inflammatory response, neuroendocrine
activation, hemostasis disorders etc. The limited knowledge of
COVID-19 pathophysiology confines the calibre of approaches
of pathogenic treatment directioned on correction of functional
disorders of the vital organs.

Research hypothesis

Exegesis of recently published data regarding the plausible
and proven pathogenetic mechanisms inherent to the patho-
physiology of COVID-19.

Article’s added novelty on this scientific topic

Exaggerated immune-inflammatory response and elevated
circulating levels of proinflammatory cytokines, neuroendo-
crine activation associated with decreased Ang (1-7) expres-
sion, direct alteration of endotheliocytes and other cells ex-
pressing ACE2 and CD209 (e.g. macrophages and mast cells)
are tools and pathogenic mechanisms of promotion and exac-
erbation of the pathophysiological status of COVID-19.

Abstract

Introduction. The evolution of polyorganic dysfunction
in COVID-19, especially when the impact of CoV-2 is imposed
against the background of pathological preconditions (e.g.
diabetes, obesity, cardiovascular and renal disorders etc.),
significantly increases the mortality rate of patients. This phe-

Introducere. Evolutia disfunctiei poliorganice in cadrul
COVID-19, in special cand impactul CoV-2 se impune pe fun-
dalul unor preconditionari patologice (ex. diabet zaharat, obe-
zitate, afectiuni cardiovasculare, renale etc.), creste notabil
rata mortalitatii pacientilor. Acest fenomen justifica necesita-



tea explorarii in regim de alerta a mecanismelor patogenetice
iminente, pentru a consolida un algoritm concludent de pre-
dictori de prognoza, precum si tinte de profilaxie primara si
secundara realizate prin tratament patogenetic.

Material si metode. Studiu de tip revista de literatura.
Cercetarea bibliografica s-a realizat in baza de date PubMed,
aplicand cuvintele cheie: ,SARS-CoV-2",,,COVID-19”, ,,immune-
inflammatory response”, ,cytokinic storm”, ,neuroendocrine ac-
tivation”, ,Ang 1-7”, ,,hemostasis disorders”, ,ACEZ and CD209".
Au fost segregate publicatiile in extenso aparute 1n reviste re-
cunoscute prioritar pe perioada ianuarie-mai 2020. Bibliogra-
fia finala a inclus 14 referinte.

Rezultate. In plan fiziopatologic, evolutia COVID-19 cu-
prinde, per ansamblu, 3 entitdti de evenimente consecutive:
(1) invazia celulelor alveolare, in primul rand, pneumocitele
de tip II si multiplicarea virusului ce rezulta intr-un raspuns
inflamator exagerat; (2) virusemia si (3) atacul CoV-2 asupra
altor organe vitale, cum ar fi creierul, cordul si rinichii, celule-
le carora exprima receptorul de intrare a virusului in celulg,
ACE2 si CD209. Defensiva imund compromisa are la baza lim-
focitopenia, iar cresterea marcata a expresiei citokinelor pro-
inflamatoare este asociata de cresterea raportului Th1/Th2 si
a celulelor de stimulare a coloniilor granulocitare si monoci-
tare. Hipoxia determinata de procesul inflamator-prolifera-
tiv pulmonar conduce la activarea sistemului neuroendocrin
(simpatico-adrenergic si endotelinic) pe fundalul dezechili-
brului nativitatii functionale a sistemului renin-angiotensin-
aldosteron, datorata deprecierii Ang (1-7) In urma declinului
cantitativ al ACE2 caracteristic procesului de internalizare a
virusului 1n celula. Carenta de Ang (1-7) devine un mecanism
patogenetic important al COVID-19, data fiind la aceasta cono-
tatie afectarea hemostazei plachetare si a tonusului vascular
bazal, activarea expresiei metaloproteinazelor matricei extra-
celulare si a stresului oxidatv etc.

Concluzii. Internalizarea CoV-2 1n celule este mediatd prin
receptorul ACE2 si activatad de catre receptorul AT1 al Ang ],
iar In unele celule (ex. macrofage, dendrite, mastocite) si re-
ceptorul CD209 este implicat in acest proces. Activarea prin
intermediul factorului nuclear kappa B a genelor proinflama-
toare rezulta in sinteza exageratda de mediatori ai inflamatiei,
iar ,furtuna citokinicd” este un mecanism care potenteaza
efectele virusemiei asupra homeostaziei generale. Hipoxia, hi-
percatecolaminemia, acidoza si deficitul de Ang (1-7) formea-
za o interfatd patogenetica cheie privind manifestarile cere-
brale, cardiace si renale proprii COVID-19.

Cuvinte cheie: SARS-CoV-2, COVID-19, ACE2, Ang (1-7),
furtuna citokinica”.

Introducere

Omenirea traieste astdzi momente marcate de o suferinta
de proportii globale datorata actiunii unui virus cu o etimolo-
gie a cuvantului (CORONA) determinata de aspectul microsco-
pic (halo solar) al acestui reprezentant din familia virusurilor
cu genom ARN si nu de intentii nobile, care rapune zi de zi mii
de vieti umane pe toate meridianele planetei. Din familia mare
de coronavirusuri, 7 tipuri demonstreaza un impact asupra
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nomenon justifies the need for alert exploration of imminent
pathogenetic mechanisms, as well as to consolidate a conclu-
sive algorithm of prognostic predictors, as well as targets for
primary and secondary prophylaxis achieved by pathogenetic
treatment.

Material and methods. It is a study of literature rewiew.
The literature search was performed in the PubMed database,
applying the keywords: “SARS-CoV-2”, “COVID-19”, “immune-
inflammatory response”, “cytokinic storm”, “neuroendocrine
activation”, “Ang (1-7)”, “hemostasis disorders”, "ACEZ and
CD209”. The in extenso publications issued in recognized jour-
nals for the period January-May 2020 have been segregated.
The final bibliography included 14 references.

Results. In the pathophysiology field the evolution of CO-
VID-19 includes mostly 3 entities of consecutive events: (1)
the invasion of alveolar cells (primarily pneumocytes type II)
and the replication of the virus resulting in an exaggerated in-
flammatory response; (2) virusemia and (3) the CoV-2 attack
on other vital organs, such as the brain, heart and kidneys,
the cells of which express the receptor for the virus entering
into cell such as, ACE2 and CD209. The impaired immune de-
fense is based on lymphocytopenia, but the marked increase
of the proinflammatory cytokine expression is associated with
both increased Th1/Th2 ratio and granulocyte and monocyte
colony stimulating cells. Hypoxia caused by the pulmonary in-
flammatory-proliferative process leads to the activation of the
neuroendocrine system (sympathetic-adrenergic and endo-
thelinic) in contiguity to imbalance of the functional nativity of
the renin-angiotensin-aldosterone system, due to the Ang (1-7)
decline following the ACE2 internalization in the cell. Ang (1-7)
deficiency becomes an important pathogenetic mechanism of
COVID-19, given at this connotation the impairment of platelet
hemostasis and basal vascular tone, activation of extracellular
matrix metalloproteinases expression and oxidative stress etc.

Conclusions. CoV-2 internalization in cells is mediated by
the ACE2 receptor and activated by the Ang Il AT1 receptor,
and in some cells (e.g. macrophages, dendrites, mast cells) the
CD209 receptor is involved in this process. Activation of proin-
flammatory genes by the nuclear factor kappa B results in ex-
aggerated synthesis of inflammation mediators, and the “cyto-
kine storm” is a mechanism that boostes the effects of viremia
on general homeostasis. Hypoxia, hypercatecholaminemia,
acidosis and Ang (1-7) deficiency consolidate a key pathoge-
netic interface for COVID-19’s concerning the cerebral, cardiac
and renal manifestations.

Key words: SARS-CoV-2, COVID-19, ACE2, Ang (1-7), cyto-
kinic storm.

Introduction

Humanity is living today marked moments of suffering
with global proportion, caused by virus with an etymology of
the word (CORONA) determined by the microscopic aspect of
it (halo solar) from the viruses family with RNA genome but
not by the noble intentions, that kills thousands human lives
day by day on all meridians of the planet. From the big family
of corona-viruses, 7 types demonstrate impact on the human
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organismului uman, tinta primara fiind sistemul respirator, 3
din care provoaca afectiuni serioase, cum ar fi, sindromul res-
pirator acut sever (SARS - Severe Acute Respiratory Syndrome).
Altele 4 tipuri se impun prin afectiuni usoare in care domina
pattern-ul racelii.

Pandemia actuala este provocatad de coronavirusul inrudit
cu cel care a produs epidemia de SARS din 2002-2003 (tipul
1 / versiunea 1 de coronavirus sau CoV-1) si este, astfel, ac-
ceptat drept CoV-2. De mentionat, CoV-2 nu este urmasul lui
CoV-1, ambele tipuri avand un stramos comun. Tipul 3 de
coronavirus este responsabil de MERS (sindromul respirator
din Orientul Mijlociu - Middle East Respiratory Syndrome) din
2012 si identificat, respectiv, ca MERS-CoV.

Sintagma COVID-19 demarca 2 entitati: (1) 19 - anul apa-
ritiei (primul caz aparut in decembrie 2019, in Wuhan, China)
si (2) calibrul afectiunii corpului omenesc, care depaseste sis-
temul respirator si pericliteaza in mod direct sau indirect alte
organe vitale, de ex. cordul, rinichii, ficatul [1, 2, 3], definind,
astfel, statusul de boald a virusului CoV-2 - COVID (COrona
Virus Disease). Prin urmare, este iminenta simptomatologia
versatila a COVID-19, iar manifestarile clinice la noima severi-
tatii si prognosticului lor sunt dependente de fezabilitatea de
protectie si adaptiv-compensatorie a homeostaziei.

Dincolo de lipsa unui tratament antiviral specific eficient
(anti-CoV-2), evolutia severa a infectiei si mortalitatea inalt3,
anuntatd la cote de 3-4%, sunt determinate si de lipsa unui tra-
tament aplicat asupra mecanismelor responsabile de declan-
sarea si exacerbarea manifestarilor clinice cu impact notabil
asupra supravietuirii organismului. Astfel, elucidarea acestor
mecanisme a desemnat una din prioritatile medicinii mondi-
ale la ora actuald, angrenand in procesul de cercetare specia-
listi de pe toate continentele. Scopul acestui articol a constat
in exegeza mecanismelor patogenetice abordate si dovedite in
studiile recente consacrate infectiei cu CoV-2.

Material si metode

Studiu de tip revista de literatura. Cercetarea bibliografica
s-a realizat in baza de date PubMed, aplicand cuvintele cheie:
»SARS-CoV-2”, ,COVID-19”, ,immune-inflammatory response”,
JCytokinic storm”, ,neuroendocrine activation”, ,Ang (1-7)”,
»hemostasis disorders”, ,ACE2 and CD209". Au fost segregate
publicatiile in extenso aparute in reviste recunoscute, prioritar
pe perioada ianuarie-mai 2020. Bibliografia finala a inclus 14
referinte.

Rezultate

Caile respiratorii reprezinta poarta de intrare a CoV-2 (ex.
inhalarea aerosolului raspandit prin stranutul pacientului in-
fectat cu sau fara simptomatologie, aflat in apropierea <1 m),
si astfel, primele celule gazde utilizate de virus pentru mul-
tiplicare sunt celulele sistemului pulmonar. Respectiv, afec-
tiunea pulmonara este primara, iar SARS se asociaza intr-un
numadr mare de cazuri. Pneumonia virala si sindromul detresei
respiratorii acute influenteaza in mod ultimativ prognosticul
pacientului cu COVID-19.

Ajuns cu aerul inhalat in alveole, CoV-2 incepe asediul celu-
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body, the primary target being respiratory system; three of
them provoke serious disorders, like as Severe Acute Respira-
tory Syndrome (SARS). Other four types lead to mild disorders
as patterns of flu.

The actual pandemic situation is triggered by coronavirus
related with that provoked epidemic of SARS in 2002-2003
(type 1 or version 1 coronavirus or CoV-1), so in this case is ac-
cepted like CoV-2. It's important to mention that CoV-2 is not
the CoV-1 successor, both types have a common progenitor.
Type 3 of coronavirus is responsible for developing of MERS
(Middle East Respiratory Syndrome) identified, respectively
as MERS-CoV in 2012.

Syntagma COVID-19 demarks 2 entities: (1) 19 - the year
of onset (the first case have been reported in December 2019,
in Wuhan, China) and (2) calibre of affection of human body,
which exceeds respiratory system and direct or indirect dam-
age other vital organs, e.g. heart, kidneys, liver [1, 2, 3], thus
defining the disease status of virus CoV-2 - COVID (COrona
Virus Disease). Therefore, it is imminent versatile symptom-
atology of COVID-19, but the severity and prognostic of clini-
cal manifestations are dependent on protective and adaptive
compensatory feasibility of homeostasis.

Beyond lack of specific efficient antiviral treatment (anti-
CoV-2) the severe evolution of infection and higher mortality
rate, reported in proportion of 3-4%, are determined also by
the lack of treatment applied to the mechanisms that are re-
sponsible for the developing and exacerbation of clinical man-
ifestations with notable impact on the organism’s survivor.
Thus, elucidation of these mechanisms is one of the priorities
of the world wide medicine today, involving in research pro-
cess specialists from all the continents. The aim of this article
was in the exegesis of pathogenetic mechanisms addressed
and proven in recent studies of CoV-2 infection.

Material and methods

It is a study of literature rewiew. The literature search was
performed in the PubMed database, applying the keywords:
“SARS-CoV-2”, “COVID-19”, “immune-inflammatory response”,
“cytokinic storm”, “neuroendocrine activation”, Ang (1-7)”, “he-
mostasis disorders”, “ACE2 and CD209”. The in extenso publica-
tions issued in recognized journals for the period January-May
2020 have been segregated. The final bibliography included
14 references.

Results

The respiratory pathways represent the portal of entry of
CoV-2 (i.e. inhalation of aerosols derived from patient’s sneez-
ing infected with or without evident symptomatology, being
at the distance <1 m), and thus the primary host cells used
by virus for multiplication are the cells of pulmonary system.
Respectively, the pulmonary disorder is the primary, but SARS
which associate a huge number of viral pneumonia cases and
acute respiratory distress syndrome ultimately influences the
prognosis of patient with COVID-19.

Once arrived with the inhaled air in the alveolus, CoV-2



lelor alveolare pentru realizarea multiplicarii in celula gazda,
aranjament facilitat de: (1) atingerea in cavitatea alveolara a
unei concentratii superioare a virusului din tot itinerarul res-
pirator si (2) celulele accesibile pentru virus exprima pe supra-
fata membranei receptorul (endopeptidaza ACE2) care asigura
pasajul lui intracelular, cum ar fi pneumocitele de tip I (aranjate
intr-un strat si responsabile de schimbul de gaze), pneumoci-
tele de tip II (responsabile de sinteza surfactantului) si macro-
fagele alveolare. Receptorul membranar ACE2 (Angiotensine
Converting Enzyme type 2) este expresat de un set mare de ce-
lule (cord, endoteliu vascular, creier, rinichi, testicule, intestin
etc.), iar In sange poate fi decelat si receptorul solubil ACE2, de-
cuplat de membrana celulara prin intermediul dezintegrinei si
metaloproteinazei-17 [4]. De mentionat, in acest context, ca si
pentru tulpinile SARS-CoV-1 (structura SARS-CoV-1 la cote de
76% coincide cu cea a SARS-CoV-2) si NL63 este dovedit rolul
ACE2 in infectarea celulelor gazde, iar hematiile nu expresea-
za ACE2. Se anuntd importantd expresia receptorului ACE2 si
de catre celulele mucoasei cavitatii bucale, in special, ale limbii
[5]. Deci, cavitatea orala merita atentie in vederea riscului in-
fectarii persoanelor si desemnarii metodelor de protectie.
In mod sinoptic, impactul CoV-2 asupra organismului uman
poate fi, in plan fiziopatologic, jalonat in cateva faze cheie:
= pasajul virusului In celula (infectarea celulelor alveola-
re);
= multiplicarea intracelulara a virusului;
= declansarea raspunsului imuno-inflamator si angrena-
rea din sange a celulelor proinflamatoare;
= exocitoza virusului, atacul celulelor vecine, patrunderea
in sange, diseminarea lui si infectarea celulelor altor or-
gane si sisteme, care expreseaza ACE2, determinand, ast-
fel, complexitatea clinica iminenta COVID-19.

Infectarea celulei cu SARS-CoV-2, mai multe fatete pato-
genetice ale ACE2

Receptorul ACE2 a fost descoperit in anul 2000 de 2 gru-
puri independente de cercetatori drept o glicoproteina trans-
membranara (monocarboxipeptidaza) compusa din 805 de
aminoacizi care utilizeaza o borna extracelulara cu actiune
proteolitica In vederea inlaturarii unui aminoacid din extrema
dreapta a lantului octapeptidului Ang II, rezultand in formarea
Ang (1-7). Desi structura ACE2 copiaza la cote de 40% struc-
tura ACE1 (dipeptidaza), inhibitorii acesteia din urma nu acti-
oneaza similar asupra ACE2 (unitatile catalitice ale enzimelor
sunt diferite). Pneumocitele alveolare de tip Il expreseaza la o
scard mai mare (de 3-5 ori) ACE2 comparativ cu pneumocite-
le de tip I si macrofagele alveolare. Cu toate acestea, in cerce-
tarile realizate pe culturi de celule, s-a demonstrat ca gradul
de infectare a pneumocitelor de tip II cu SARS-CoV-2 este de,
cel putin, 10 ori mai mare fatad de pneumocitele de tip I si ma-
crofage, fapt ce poate indica asupra fenomenului unei afinitati
distincte a ACE2. Remarecabil ca expresia ACE2 de catre pneu-
mocitele de tip II a fost in cultura de celule augmentata prin
actiunea IL-1.

SARS-CoV-2 recunoaste receptorul ACE2 prin intermediul
proteinei S (Spike), format din 2 subunitati (S1 si S2) care se

Patogenia infectiei cu SARS-CoV-2

starts to reside in the alveolar cells for achieving the multipli-
cation of it in the host cell, being facilitated by: (1) reaching of
a higher concentration of virus in the alveolar cavity and (2)
the accessible cells for the virus express on their surface the
membrane receptor (endopeptidase ACE2) which assures the
passage of it intracellular, like as type [ pneumocytes (disposed
in one layer and responsible for gases exchange), type I pneu-
mocytes (responsible for surfactant synthesis) and alveolar
macrophages. The membrane receptor ACE2 (Angiotensine
Converting Enzyme type 2) is expressed by a huge number of
cells (heart, vascular endothelium, brain, kidneys, testes, intes-
tine etc.), but in the blood also can be detected and soluble re-
ceptor ACE2, decupled from cellular membrane by the disinte-
grin and metalloproteinase-17 [4]. In this context, it should to
be mentioned, that for the other strains as SARS-CoV-1 (struc-
ture of SARS-CoV-1 in rate of 76% concedes with that of SARS-
CoV-2) and NL63 is demonstrated the role of ACE2 in infection
of host cells, but the red blood cells don’t express ACE2. It is
announced important the expression of receptor ACE2 also on
the cells of the mucosal oral cavity, special of the tongue [5]. So,
the oral cavity deserves attention in view of risk infection of
people and designation of protection methods.
Synoptically, the impact of CoV-2 on the human body can
be pathophysiologically marked in some key events:
= passage of virus in the cell (infection of alveolar cells);
= intracellular multiplication of virus;
= triggering the immune-inflammatory response and in-
volvement of pro-inflammatory blood cells;
= exocytosis of virus, attack of neighbouring cells, realising
in the blood, disseminated of it and infection of other or-
gan and system cells, which express ACE2, thus determi-
ning the imminent clinical complexity of COVID-19.

The infection of cells with SARS-CoV-2: more pathoge-
netic aspects of ACE2

The receptor ACE2 was discovered in 2000 by 2 indepen-
dent groups of scientists, as a transmembrane glycoprotein
(monocarboxypeptidase) composed from 805 aminoacids
which used an extracellular hallmark with proteolytic ac-
tion for removing one aminoacid from the right extreme of
octapeptide chain of Ang I, results in formation of Ang (1-7).
Although the structure of ACE2 copy the structure of ACE1
(dipeptidase) in proportion of 40%, inhibitors of it don’t act
similar on ACE2 (the catalytic unites of enzymes are differ-
ent). The alveolar type Il pneumocytes express in higher rate
(more than 3-5 times) ACE2 comparing with the type I pneu-
mocytes and alveolar macrophages. Nevertheless, in the re-
searchers realised on cell cultures, has been demonstrated, that
the infection degree of type Il pneumocytes with SARS-CoV-2
is at least 10 times greater than of type I pneumocytes and al-
veolar macrophages, which may indicate the phenomena of a
distinct affinity to ACE2. Remarkably, that expression of ACE2
by the type Il pneumocytes had been augmented by the action
of IL-1.

SARS-CoV-2 recognises the receptor ACE2 through protein
S (Spike) composed from 2 subunits (S1 and S2) which are ex-
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expreseaza pe anvelopa lipidica subtire a virusului ce acope-
ra capsida proteica, invelisul protector interior al genomului
ARN.

Prima etapa de patrundere a virusului este declansata de
legatura segmentului N-terminal al proteinei S1 cu receptorul
ACE?2 si asezarea S1 in locusul respectiv, accesand RBD (Recep-
tor Binding Domain).

A doua etap3, care se anunta cea mai importanta pentru
intrarea virald, este clivarea septului proteic dintre unitatile
S1 i S2, proces operat de catepsina si de TMPRSS-2, o protea-
za transmembranad serina 2 (Trans Membrane Protease Seri-
ne), un membru al subfamiliei Hepsin / TMPRSS. Dupa clivare,
subunitatea S2 suferd o rearanjare conformationala care asi-
gura fuziunea intre membrana virala si celulara, proces care
se soldeaza cu intrarea (gen endocitoza sau fuzionare) a com-
plexului virus-ACE2 in celuld, unde sub actiunea proteazelor
intracelulare aceasta disociaza, iar structurile virusului sunt
angrenate in evenimente tipice virusurilor cu genom ARN. Se
considera ca procesul de fuziune in celuld a complexului virus-
ACE?2 este facilitat de catre receptorul AT1 al Ang II, care se
expreseaza in vecinatatea receptorului ACE2. Mai mult decat
atat, cresterea expresiei si/sau a activitatii receptorului AT1
conduce la cresterea expresiei ACE2, iar blocarea AT1 are efect
in detrimentul endocitozei complexului SARS-CoV-2-ACE2 si
reduce, prin urmare, capacitatea de infectare a virusului.

Remarcabil este ca internalizarea in celuld a receptorului
ACE2 de care este ancorat CoV-2 nu se finalizeaza prin rein-
toarcerea receptorului pe suprafata membranei celulare (gen
fezabilitatea functionala a receptorului catre LDL-colesterol).
Anume acest fenomen, constatat in culturile celulare, de redu-
cere a expresiei ACE2 dupa expunerea la virus a celulei, a fost
una din dovezile privind rolul receptorului ACE2 in infectarea
celularg, confirmata, ulterior, si prin reducerea capacitatii vi-
rusului de infectare a celulelor in conditiile de blocare a ACE2
cu antagonistul specific MLN-4760.

Sub acest aspect, se anunta a fi insemnate 2 ipoteze fizio-
patologice:

1) Pacientii cu hipertensiune arteriala, insuficienta car-
diaca cronica, diabet zaharat care administreaza remedii ce
conduc la cresterea expresiei ACE2 (ex. inhibitorii ACE1 si/
sau antagonistii receptorului AT1 al Ang II), sunt predispusi
la o infectabilitate cu SARS-CoV-2 majorata. Aceasta afirmatie
deriva din evidentele obtinute in cercetdrile experimentale
efectuate, inclusiv pe animale transgenice (cu diferite patter-
ne de knockout), potrivit carora elevarea continutului de Ang
II si a expresiei receptorilor AT1 conduce la micsorarea (down
regulation) expresiei ACE2. La ora actuala, opiniile raman,
totusi, impartite in vederea atitudinii fata de tratamentul cu
inhibitorii ACE1 si sartane, desi studiile fundamentale demon-
streaza efectul antiinflamator al sartanelor in modelul muri-
nic de SARS-CoV-2 [6]. Mai multi experti in domeniu corobo-
reaza opinia, ca sistarea tratamentului cu inhibitorii ACE1 si/
sau sartane la pacientii cu afectiuni cardiovasculare, inclusiv,
asociate de diabet zaharat, nu este justificata si poate agrava
evolutia COVID-19. La aceastd noima este inteligibila actiunea
beneficd a sartanelor prin prisma participarii receptorilor AT1
in fuziunea intracelulard a virusului CoV-19 asistatd de catre
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pressed on the thin lipid envelope of virus which covers the
capsid proteins, which are the protective interior coat of RNA
genome.

The first stage of virus entry is triggered by attaching of
N-terminal segment of protein S1 to the receptor ACE2 and
localisation of S1 in it's niche, accessing the RBD (Receptor
Binding Domain).

The second stage, which is the most important for the vi-
rus entry, it is cleavage of protein septum between S1 and S2,
the process operated by cathepsin and by TMPRSS-2 (a trans-
membrane protease serine), a member of subfamily Hepsin /
TMPRSS. After cleavage, subunit S1 suffer a conformational
rearrangement which assure the fission between viral and cel-
lular membrane, process which results with entrance (such as
endocytosis or fusion) of complex virus - ACE2 into the cell,
where under the action of intracellular proteases dissociates,
but virus structures are involved in events typical for viruses
with RNA genome. It is considered that fusion process into the
cell of the complex virus — ACE2 is facilitated by the receptor
AT1 of the Ang II, which is expressed in the vicinity of recep-
tor ACE2. More than that, increasing expression and/or of
receptor AT1 activity leads to increasing expression of ACE2,
but inhibition of AT1 has detrimental effect on endocytosis of
complex SARS-CoV-2-ACE2 and thus reducing capacity of vi-
rus infection.

Remarkably that, internalisation into the cell of the re-
ceptor ACE2 anchored with CoV-2 it is not completed by the
returning of the receptor on the cellular membrane (such
as functional feasibility of the receptor to LDL-cholesterol).
Special this phenomenon, noted in cell culture (reduction of
ACE2 expression after cell exposure to the virus), was one of
the evidences regarding the role of ACE2 in cellular infection,
and subsequently was confirmed by reducing the ability of the
virus to infect cells under conditions of blocking ACE2 with
specific antagonist MLN-4760.

So, this aspect designed two pathophysiological hypothe-
ses:

1) Patients with arterial hypertension, chronic heart fai-
lure, diabetes mellitus which administrate drugs leading to
overexpression of ACE2 (e.g. inhibitors of ACE1 and/or antag-
onists of receptor AT1 of Ang II), in such way are predisposed
to a higher rate infection with SARS-CoV-2. This affirmation
derived from the obtained evidences of experimental re-
searchers, inclusive performed also on the transgenic animals
(with different patterns of knockout), according to which in-
creasing ratio of Ang Il and expression of receptor AT1 lead to
down regulation of ACE2 expression. Currently, the opinions
are divided regarding the treatment with inhibitors ACE1 and
sartans, although the fundamental studies demonstrate the
anti-inflammatory effect of sartans in murine model of SARS-
CoV-2 [6]. Several experts from domain confirm the opinion
that stopping treatment with inhibitors ACE1 and/or sartans
on patients with cardiovascular disorders, inclusive those as-
sociated with diabetes mellitus, it is not justified and can wor-
sen the evolution of COVID-19. In this sense, it is intelligible
the beneficial action of sartans in terms of the participation of
AT1 receptors in the intracellular fusion of the CoV-19 virus



receptorul ACE2, iar beneficiul inhibitorilor ACE1 poate avea
repere de sprijin nu numai prin prisma diminuarii sintezei de
Ang 11, dar si cresterii degradarii octapeptidului de catre mo-
nocarboxipeptidaza, soldata cu formarea unor reprezentanti
al sistemului renin-angiotensin-aldosteron cu valente biologi-
ce deosebite - Ang (1-7).

2) Micsorarea expresiei ACE2 in urma internalizarii in ce-
lula a receptorului, declansata de catre SARS-CoV-2, are drept
urmare formarea depreciata a Ang (1-7) care, prin interme-
diul receptorilor Mas (abolirea genei Mas anihileaza actiunile
heptapetidului, fapt ce a determinat si denumirea acestui re-
ceptor expresat pe mai multe tipuri de celule), induce efecte
benefice, opuse celor inerente actiunii Ang Il mediate prin re-
ceptorii AT1 (Figura 1).

Astfel, SARS-CoV-2 diminueaza cantitativ Ang (1-7) si prin
aceasta limiteaza efectele benefice ale heptapeptidului me-

Angiotensinogen (452 AA)
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assisted by ACE2 receptor, but the advantage of ACE1 inhibi-
tors can has support landmarks not just through the decreas-
ing synthesis of Ang I, and also through the increasing degra-
dation of octapeptide by monocarboxypeptidise resulting in
formation of one agent from the renin-angiotensin-aldoste-
rone system with special biologic values - Ang (1-7).

2) The decreasing expression of ACE2 after internalisation
into the cell of the receptor triggered by SARS-CoV-2 results
in depreciated formation of Ang (1-7), which by the receptor
Mas (diminished Mas gene annihilates action of heptapeptide,
fact that determined the name of this receptor expressed on
various cell types) induces the beneficial effects, opposite than
that of Ang II action mediated by receptor AT1 (Figure 1).

So, SARS-CoV-2 quantitatively reduces the Ang (1-7) and
by this limits the beneficial effects of heptapeptide mediated
through the receptor Mas, which are expressed priority on

Asp--Arg--Val--Tyr--lle--His--Pro--Phe--His--Leu--Val + other 441

Renin I Renin
inhibitors

Angiotensin| (10 AA)

Angiotensin,_ (9 AA)

Asp--Arg-Val--Tyr—-lle--His--Pro--Phe--His--Leu ACE2 Asp--Arg--Val--Tyr-lle--His--Pro--Phe--His

ACE
'|r|hib|tors
Angiotensinll (8 AA)
Asp--Arg--Val--Tyr--lle--His--Pro--Phe
Direct AT,
blockers

AT, Receptors

M Vasoconstriction

4 Fibrosis

P Inflammation

1 Thrombosis

1 Pulmonary damage
(Edema, permeability)

ACE
inhibitors

ACE

Angiotensin,_;(7 AA)

AC E2 Asp--Arg--Val--Tyr--lle--His--Pro

—|\/

AT, Receptors

Mas Receptors

1 vasodilatation
J Fibrosis

J Inflammation <
4 Thrombosis

J Pulmonary damage
(Edema, permeability)

Fig. 1 Schema formarii Ang (1-7) si efectele ei versus efectele Ang II, mediate prin AT1 [4].
Fig. 1 The scheme of Ang (1-7) formation and its effects versus effects of Ang Il mediated by AT1 [4].

diat prin receptorii Mas, expresati prioritar pe endoteliocitele
vasculare: antiinflamator, antifibrotic, antitrombotic, antioxi-
dant, antiproliferativ, vasodilatator, stabilizator al permeabi-
litatii vasculare etc. Aceste repercusiuni formeaza o interfata
patogenetica importanta privind declansarea si sustenabi-
litatea manifestarilor clinice ale COVID-19 urmarite nu doar
la nivelul sistemului pulmonar si explica de ce la pacientii
cu afectiuni endoteliale (diabet zaharat, obezitate) impactul
CoV-2 este, comparativ, mai puternic. Interesante sunt datele
experimentale care arata ca reproducerea obezitatii In mode-
lul murin (adipocitele expreseaza ACE2 si produc Ang (1-7))
se impune prin micsorarea nivelului circulant al Ang (1-7) si
majorarea Ang Il doar la soriceii masculi, iar dupa ovarecto-
mie, diferentele de gender au disparut.

the vascular endotheliocytes: anti-inflammatory, anti-fibrotic,
anti-thrombotic, antioxidant, anti-proliferative, vasodilator,
stabilizer of vascular permeability etc.

These repercussions constitute an important pathoge-
netic interface regarding the onset and sustainability of clini-
cal manifestation of COVID-19 observed not only at the level
of pulmonary system and explains why in the patients with
endothelial disorders (diabetes mellitus, obesity) the impact
of CoV-2 it is comparatively stronger. There are interesting
experimental data which shows that obesity reproduction in
murine model (adipocytes express ACE2 and produces Ang
(1-7)) it is imposed by decreasing the circulating level of Ang
(1-7) and increasing Ang Il only in male mice, and after ova-
riectomy the gender differences disappeared.
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Receptorii Mas sunt expresati si pe trombocite, iar activarea
lor de catre Ang (1-7) se impune prin productia de prostacicli-
na (PGI2) si oxid nitric (NO) care inhiba activitatea de adeziu-
ne si agregare a plachetelor. Pe de alta parte, micsorarea Ang
(1-7) pe contul declinului ACE2 este insotita de majorarea Ang
11, octapeptid cu capacitate notabild de activare a macrofagelor
alveolare si productiei citokinelor proinflamatoare [7].

Multiplicarea SARS-CoV-2, raspunsul imun-inflamator
pulmonar si diseminarea lui prin furtuna de citokine

Multiplicarea primara a CoV-2 in celulele sistemului respi-
rator (epiteliocitele tractului respirator superior si bronchio-
lare, pneumocitele alveolare de tip I si, In special, de tip II) se
produce dupa pattern-ul biologic caracteristic virusului cu
genom ARN. Lantul ARN viral format din circa 30.000 de nu-
cleotide codifica proteine de structura importante in biologia
virusului, proteine cu actiune enzimatica (ex. transcriptazele),
importante in multiplicare si proteine fara semnificatie in pro-
cesul de multiplicare in celula gazda in mediul de cultura, dar
importante in conditii in vivo. Asamblarea tuturor proteinelor
sintetizate de ribozomii celulei gazda sub comanda ARN-ului
viral, mediata de ARN-polimeraza in structura CoV-2, se pro-
duce 1n reticulul endoplasmic si aparatul Golgi, iar veziculele
inmagazinate cu virus vor parasi celula gazda prin exocitoz3,
pentru a asedia si invada celulele vecine (Figura 2) [8].

Evident, dacd sunt conditii de patrundere a virusului in
sange, create prin declansarea raspunsului inflamator, atunci
se va produce diseminarea infectiei cu atacul CoV-2 asupra di-
feritor organe vitale, celulele carora expreseaza ACE2.
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Receptors Mas are expressed also on platelets and their
activation by Ang (1-7) it is imposed by production of prosta-
cyclin (PGI2) and nitric oxide (NO) that inhibit adhesion and
aggregation activity of platelets. On the other hand, decreasing
Ang (1-7) due to decline of ACE2 it is accompanied by an in-
crease of Ang I, octapeptide with notable capacity of alveolar
macrophage activation and production of pro-inflammatory
cytokines [7].

Multiplication of SARS-CoV-2, pulmonary immune-in-
flammatory response and his dissemination through the
cytokine storm

Primary multiplication of CoV-2 in the cells of respiratory
system (epitheliocytes of superior respiratory system and
bronchiolar, alveolar pneumocytes type I and special type 1I)
it is producing according to the characteristic pattern for the
RNA genome viruses. The viral ARN chain composed from ap-
proximately 30.000 nucleotides codifies structure proteins that
are important in virus biology, proteins with enzymatic activity
(e.g. transcriptase) important in multiplication, and other pro-
teins without significant role in multiplication process in host
cell in culture environment, but important in vivo condition.

The assembling of all proteins synthesised by cell host ri-
bosome under the control of viral RNA mediated by RNA-poly-
merase in structure of CoV-2 it is produced in the endoplasmic
reticulum and Golgi apparatus, but the vesicles with seques-
trated virus will leave the host cell by exocytosis for reside and
invade the neighbouring cells (Figure 2) [8].

Evidently, if exists condition of virus penetration in blood-
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Fig. 2 Schema sinoptica de intrare, multiplicare si iesire din celula a SARS-CoV-2 [8].
Fig. 2 Synoptic scheme of entry, multiplication and exit from the cell of SARS-CoV-2 [8].

Raspunsul imuno-inflamator este mecanismul oportun in
declansarea injuriilor tisulare, reactiilor vasculare locale si
generale si manifestdrilor clinice proprii COVID-19. La nivelul
alveolar acesta evolueaza pe mai multe paliere.

Multiplicarea CoV-2 in pneumocitele de tip I si tip II se im-
pune prin afectarea progresiva a plasticitatii celulelor, ce In
final rezulta in distructia lor si eliberarea mediatorilor infla-
matiei, DAMP (Damage Associated Molecular Patern), ce repre-

stream, created by initiation of inflammatory response, then it
will happen spread of infection with the CoV-2 attack on vari-
ous vital organs, the cells of which express ACE2.

The immune-inflammatory response is the opportune
mechanism in triggering tissue injuries, local and general
vascular reactions and clinical manifestations proper of CO-
VID-19. At the alveolar layer evaluates by several pathways.

Multiplication of CoV-2 in pneumocytes type I and II is



zintd epave membranare si fragmente de structuri de organele
ale celulei gazda. Prin activarea receptorilor Toll-like expresati
pe membrana celuleor vecine, DAMP produce activarea pro-
gramului genetic pro- si anti-inflamator, mediat prin NF-kappa
B (factorul nuclear kappa B) si sistemul de proteinkinaze (ex.
akt sau protein-kinaza B). In mod analog, programul genetic
inflamator se activeaza sub actiunea mediatorilor PAMP (Pa-
thogen Associated Molecular Pattern), care reprezinta epave
de ARN viral si care pot induce transcriptia genetica si prin
receptorii intracelulari (ex. NOD-like, Nucleotide-Binding-Do-
main receptor). Drept urmare, celula incepe sa elibereze cito-
kine pro-inflamatoare (ex. TNF-a) si interferonul-a (INF-a),
factorul principal de protectie antivirala pentru celulele care
nu au fost inca atacate de CoV-2 si care expreseaza pe suprafa-
ta membranei receptori fata de INF-o.

Eliberarea interferonului poate fi in cadrul actiunii SARS-
CoV-2 declansata odata cu stimularea receptorului ACEZ, care
se soldeaza cu activarea genei INF [9]. Dar tributul pentru acest
beneficiu aparent este platit dublu: (1) INF-a creste expresia
receptorilor ACE2 de pe suprafata celulelor vecine si (2) INF-a
stimuleaza macrofagele alveolare in vederea eliberarii de cito-
kine proinflamatoare, in primul rand, proteinele macrofagelor
de stimulare a inflamatiei, MIP-1a (CCL3) si MIP-1f3 (CCL4),
IL-7 si CXCL10 (chemokina dependentad de interferon).

Macrofagele alveolare expreseaza diferite familii de recep-
tori transmembranari Toll-like (ex. TLR-2, TLR-4, TLR-8), care
fiind activati de DAMP, induc productia stocului principal de
citokine, cele mai importante fiind interleukinele din familia
IL-6, TNF-a, IL-1, IL-8, IL-29, factorul de stimulare a fibroblas-
telor (FGF-2), factorul de expresie a moleculelor de adeziune
intercelulara expresate pe endoteliul vascular etc.

Repercusiunile principale ale actiunii citokinelor asupra
microcirculatiei alveolare sunt dupa entitatea sa fiziopatologi-
ca mecanisme Insemnate de sustinere si agravare a raspunsu-
lui inflamator: (1) cresterea permeabilitatii; (2) extravazarea
lichidului; (3) migrarea transendoteliald a celulelor albe (neu-
trofilele si monocitele).

Cresterea permeabilitatii vasculare este rezultatul acti-
unii nu numai a IL-1 si TNF-a (citokinele cu capacitate con-
cludentd, in acest sens), dar si a bradikininei, care din cauza
reducerii expresiei ACEZ2, odata cu internalizarea ireversibila a
receptorului indusa de CoV-2, se acumuleaza in zona inflama-
tiei. Remarcabil, ca citokinele proinflamatoare cresc expresia
receptorilor endoteliali B1 catre bradikinina, activarea carora
conduce la 2 evenimente cu conotatie patogenetica in vede-
rea extravazarii lichidului: (1) dilatarea arteriolelor si eleva-
rea presiunii hidrostatice si (2) sferocitizarea endoteliocitelor,
cresterea spatiului interendoteliocitic, si respectiv, a perme-
abilitatii vasculare. Van de Veerdonk et al. (2020) considera,
ca blocarea receptorilor B1 ar fi o optiune terapeutica feza-
bild a edemului pulmonar la pacientii cu COVID-19, mai ales
ca edemul pulmonar dependent de bradikinina este rezistent
la administrarea corticosteroizilor [10]. Mai mult, octapepti-
dul este responsabil de declansarea reflexului de tuse uscata,
aferentele caruia se impletesc la nivelul treimei superioare a
alveolei.

Extravazarea lichidului, facilitata de cresterea permeabili-
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imposed by the progressive impairment of cell plasticity, that
finally resulting in their destruction and realizing of inflam-
matory mediators, DAMP (Damage Associated Molecular Pat-
tern), that represent debris of damaged membranes and frag-
ments of organelle structure of host cell. By the activation of
Toll-like expressed on the membrane of neighbouring cells,
DAMP trigger activation of genetic pro- and anti-inflammato-
ry program, mediated by NF-kappa B (nuclear factor kappa B)
and by proteinkinase system (e.g. akt or protein-kinase B). In
the same manner the genetic inflammatory program is activat-
ed under the action of mediators PAMP (Pathogen Associated
Molecular Pattern), which represent debris of viral RNA and
which can induce genetic transcription also by intracellular
receptor (e.g. NOD-like, Nucleotide-Binding-Domain recep-
tor). As a consequence cells start to realise pro-inflammatory
cytokines (e.g. TNF-a) and interferon-a (INF-a), important
factor of antiviral protection for cells that have not yet been
attacked by CoV-2 and which express on their membrane sur-
face receptors for INF-o.

The realising of interferon can be during action of SARS-
CoV-2 triggered in the same time with expression of ACE2,
which results in activation of INF gene [9]. But the sacrifice for
this apparent benefitis paid double: (1) INF-aincreases expres-
sion of ACE2 receptor on the surface of neighbouring cells and
(2) INF-a stimulates alveolar macrophages for realising of pro-
inflammatory cytokines, mainly proteins of macrophages that
stimulate inflammation, MIP-1a (CCL3) and MIP-1§ (CCL4), IL-
7 and CXCL10 (dependent chemokine on interferon).

The alveolar macrophages express different transmem-
brane Toll-like receptors (e.g. TLR-2, TLR-4, and TLR-8), which
being activated by DAMP, realise the main stock of cytokines,
the most important are interleukin family IL-6, TNF-q, IL-1,
IL-8, IL-29, fibroblast growth factor (FGF-2), factor expression
of adhesion intercellular molecules expressed on the vascular
endothelium etc.

The main effects of cytokines on the alveolar microcircula-
tion, according to the pathophysiologic entity, are significant
mechanism for supporting and worsening the inflammatory
response: (1) increase permeability; (2) extravasation of lig-
uid and (3) trans-endothelial migration of white blood cells
(neutrophils and monocytes).

The increasing vascular permeability is the result of action
not only of IL-1 and TNF-a (cytokines with decisive capacity in
this view), but also of bradykinin, which in condition of reduc-
ing expression of ACE2 due to irreversible internalisation in-
duced by CoV-2, it is accumulated in the focus of inflammation.
It is remarkable, that pro-inflammatory cytokines increase ex-
pression of endothelial receptor B1 for bradykinin, which acti-
vation lead to couple of events with pathogenetic connotation
in extravasation of fluid: (1) arteriolar dilation and elevation
of hydrostatic pressure and (2) change the endotheliocytes
shape in spherical one, increase inter-endothelial space and,
respectively vascular permeability.

Van de Veerdonk et al. (2020) consider that inhibition of
receptor B1 will be a feasible therapeutic option of pulmonary
edema in patients with COVID-19, especially that bradykinin
dependent pulmonary edema is resistant to administration of
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tatii si presiunii hidrostatice capilare, induce acumularea de
lichid 1n interstitiul pulmonar (edem interstitial) si, ulterior,
in alveole (edem pulmonar sau alveolar), care reprezinta un
mecanism patogenetic cardinal al sindromului detresei res-
piratorii acute. Cresterea permeabilitatii alveolare este, de
asemenea, propice dezvoltarii edemului pulmonar si se dato-
reaza actiunii proteazelor, histaminei si leucotrienleor (LTC4),
eliberate de mastocitele care expreseaza ACE2 si pot asigura
sinteza de novo a TNF-q, IL-1, IL-18 si IL-33 [11].

Astfel, alterarea pneumocitelor de tip I si edemul alveolar
sunt factori care influenteaza in defavoarea schimbul de oxi-
gen, iar disfunctia pneumocitelor de tip II exacerbeaza hipo-
xemia instalata prin colabarea partiald sau totala a alveolelor,
cauzata de cresterea tensiunii superficiale In urma periclitarii
sintezei de surfactant.

Evolutia sustentabila a inflamatiei este asigurata de ex-
travazarea celulelor circulante proinflamatoare sub actiu-
nea chemokinelor (IL-8 demonstreazd, de asemenea, efect
chemoatractant fata de neutrofile) si facilitata de selectine si
integrine, expresia cdrora este indusa de citokinele proinfla-
matoare eliberate de pneumocite si macrofage. La pacientii
diabetici, expresia selectinelor si integrinelor este a priori ma-
joratd, iar productia citokinelor proinflmatoare sub actiunea
CoV-2 este mult mai mare comparativ cu statusul euglicemic,
fapt ce explica evolutia agravanta a evenimentelor inflamato-
rii pulmonare in COVID-19. in plus, diferite celule pulmona-
re (pneumocitele de tip I si de tip II, macrofagele alveolare,
fibroblastele alveolare si interstitiale) expreseaza exagerat in
diabetul zaharat receptori pentru produsele finale ale glicarii,
RAGE (Receptor of Advance Glycation End products), activarea
cdrora se impune prin eliberarea de citokine si radicali liberi
de oxigen. Expresia RAGE coreleaza cu gradul de infiltrare a
neutrofilelor si severitatea inflamatiei pulmonare.

Neutrofilele extravazate si monocitele care s-au transfor-
mat Tn macrofage se cantoneaza in interstitiul pulmonar si
chiar in cavitatea alveolara. Citokinele, factorii de crestere si
radicalii liberi de oxigen eliberati de aceste celule impun mo-
dificari ale spatiului interstitial, iminente inflamatiei prolife-
rative, datorita activarii fibroblastelor si metaloproteinazelor
matricei extracelulare, fapt ce rezulta in sinteza excesiva de
colagen si acumularea de colagen degradat. Extinderea zonei
de fibroza interstitiala este In contiguitate cu colapsul alveolar
determinat de alterarea pneumocitelor de tip II, afectand ven-
tilatia pulmonara si agravand evolutia hipoxemiei. Fibroblas-
tele stimulate de citokine, radicali si factorii de crestere proli-
fereaza si elibereaza activ citokinele proinflamatoare proprii
(In mod deosebit IL-1, IL-6, IL-8, TNF-a).

Asadar, 1n epicentrul evenimentelor alveolare se cantonea-
za celule abile in vederea eliberarii de citokine proinflamatoa-
re si factori de stimulare a coloniilor (granulo- si monocitare).
Neutrofilia si citokinemia iau proportii mari, iar ,furtuna cito-
kinicd” devine un factor de instalare a sindromului inflamator
cronic ce impune, In primul rand, leziunea multipla a organe-
lor, primar prin injuria endoteliului vascular (inclusiv bariera
hematoencefalica si aparatul glomerular renal), facilitand im-
pactul virusemiei asupra organelor vitale.
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corticosteroids [10]. Moreover, the octapeptide is responsible
by the triggering dry cough reflex, the afferents of which are
intertwined at the level of the upper third of the alveolus.

The extravasation of the liquid facilitated by increased per-
meability and capillary hydrostatic pressure lead to accumula-
tion of fluid into the pulmonary interstitium (interstitial ede-
ma) and subsequent in alveolus (pulmonary or alveolar ede-
ma), which represent the cardinal pathogenetic mechanism of
acute respiratory distress syndrome. The increased alveolar
permeability also can be caused by action of proteases, his-
tamine and leukotrienes (LTC4) realised by mast cells which
express ACE2 and can assure de novo synthesis of TNF-q, IL-1,
[L-18 and IL-33 [11].

Thereby, injury of type [ pneumocytes and alveolar edema
are factors that influence detrimental the gas exchange, but
dysfunction of type II pneumocytes exacerbates hypoxemia
that already is installed, through the partial or total collapse of
the alveolus caused by increased surface tension as a result of
impairment surfactant synthesis.

The sustainable evolution of inflammation is assured by
the extravasation of circulated pro-inflammatory cells under
the action of chemokines (IL-8 also demonstrate chemoa-
tractant effect for neutrophils) and is facilitated by selectins
and integrins, which expression is induced by proinflamma-
tory cytokines realised by pneumocytes and macrophages.
In diabetic patients the expression of selectins and integrins
are increased, and generation of proinflammatory cytokines
under the action of CoV-2 is much more than those with eug-
lycemic status, which explain aggravated evolution of pulmo-
nary inflammatory events in COVID-19. Furthermore, differ-
ent pulmonary cells (pneumocytes type I and type II, alveolar
macrophages, alveolar and interstitial fibroblasts) in diabetes
mellitus overexpressed receptor of advanced glycation end
products (RAGE), activation of that induce realising of cyto-
kines and oxygen reactive species. The expression of RAGE
correlates with the degree of neutrophils infiltration and se-
verity of pulmonary inflammation.

The extravasated neutrophils and monocytes that were
transformed into macrophages infiltrate the pulmonary inter-
stitium and also alveolar cavity. The cytokines, growth factors
and oxygen free radicals realised by these cells lead to changes
of interstitial space imminent for proliferative inflammation,
due to activation of fibroblasts and extracellular matrix metal-
loproteinases, resulting in excessive synthesis of collagen and
accumulation of deteriorated collagen. The extension of inter-
stitial fibrosis area is in the relationship with alveolar collapse
determined by the alteration of type Il pneumocytes, distur-
bance of pulmonary ventilation and aggravation of hypoxemia
evolution. The fibroblasts stimulated by cytokines, free radicals
and growth factors proliferate and active realise their proper
pro-inflammatory cytokines (special IL-1, IL-6, IL-8, TNF-a).

Therefore, in the epicentre of alveolar events are involved
the cells able to realise pro-inflammatory cytokines and col-
ony stimulating factors (granulocyte and monocyte). The
neutrophilia and cytokinemia take large proportions, but the
»Cytokine storm” become a setting factor of chronic inflamma-
tory syndrome which imply first of all, multiple organs injury,



Sistemul imun adaptiv este esalonul de defensiva princi-
pal in confruntarea organismului uman cu CoV-2, realizat prin
raspunsul imun celular si umoral. Celulele prezentatoare de
antigen profesionale (celulele dendritice si macrofagele) vor
prezenta prin intermediul sistemului major de histocompati-
bilitate 2 antigenul viral determinat de proteina S catre lim-
focitele naive T. Raportul Th1/Th2 va determina caracterul
defensivei imune: prin activarea raspunsului inflamator cito-
Kkinic, cu predominarea Th1 si activarea raspunsului umoral,
cu predominarea Th2, data fiind actiunea stimulatoare a IL-
4, eliberata de Th2, asupra proliferarii si diferentierii limfo-
citelor B In plasmocite si respectiv, sintezei de anticorpi din
familia de imunoglobuline G si M. Important de mentionat, ca
sinteza de anticorpi in SARS-CoV-2 dureaza circa 3 saptamani,
iar In aceasta perioada persoana poate infecta oricare alte per-
soane. Dupa restabilirea simptomatica riscul de contaminare
se pastreaza inca 1-2 saptamani.

Remarcabil, cd la pacientii cu COVID-19 se constata limfo-
citopenie pe fundalul elevarii nivelurilor circulante de neutro-
file si citokine proinflamatoare. Mai mult, gradul de limfoci-
topenie (care nu este, de fapt, caracteristica pentru infectiile
virotice), in primul rand, declinul CD8, se coreleaza cu severi-
tatea simptomelor COVID-19, iar ameliorarea clinica se dece-
leaza in asociere cu cresterea limfocitelor.

Se considera cd una din cauzele principale a limfocitopeni-
ei este determinata de infectarea nemijlocita a limfocitelor cu
CoV-2 (acestea expreseaza receptorul ACE2), fapt ce rezulta in
moartea celulard, inclusiv prin apoptoza: limfocitele infecta-
te cu virus expreseaza receptorul Fas [12]. Expresia crescuta
a TNF-a reprezinta un factor pro-apoptotic fata de limfocite.
Exista si sugestii, potrivit carora limfocitopenia ar fi datorata:
(1) actiunii inhibitoare a CoV-2 asupra celulelor de limfopo-
iezd din maduva hematogena si (2) actiunii lactoacidozei, de-
terminata de hipoxia tisulara, care are efect supresor asupra
proliferarii limfocitelor.

Raportul neutrofile / CD8 (N8R) este recunoscut astazi
drept un predictor semnificativ al prognosticului pacientilor
cu COVID-19 (cresterea lui este un semnal al evolutiei precare
si al riscului de deces, precum si vice versa) [12].

Expresii patologice comune pentru COVID-19 si
geneza lor

Febra. Este rezultatul setdrii punctului termostatic din hi-
potalamus la un nivel mai ridicat fata de cel bazal sub actiu-
nea prostaciclinei (PGI,). Aceasta din urma se formeaza la ac-
tiunea citokinelor proinflamatoare (ex. IL-1, IL-6, TNF-«a etc.)
care, prin activarea fosfolipazei A,, segregheaza din fosfolipide
acidul arahidonic, sursa PGL, Astfel, elevarea temperaturii in
infectarea cu CoV-2 incepe odata cu cresterea expresiei aces-
tor citokine.

Dispneea, tahicardia si lactoacidoza. Sunt rezultatul hipo-
xemiei, ce rezulta In activarea centrelor respirator si vasomo-
tor mediate de stimularea chemo-receptorilor centrali. La
pacientii cu forme clinice moderate si severe de COVID-19, se
anunta niveluri circulante crescute de catecolamine, recunos-
cute drept furtuna de catecolamine, care asociaza si activarea
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primary by the vascular endothelial injury (inclusive hemato-
encephalic barrier and kidney glomerular system), thus facili-
tating virus impact on the vital organs.

The adaptive immune system is the main defence mecha-
nism in confrontation of human body with CoV-2, realised by
the cellular and humoral immune response. The professional
antigen presenting cells (dendritic cells and macrophages) via
the major hystocompatibility complex-2 will present the viral
antigen with determinant S protein to naive T lymphocytes.
The ratio Th1/Th2 will determine the character of immune
defensive: predominance of Th1 will lead to activation of in-
flammatory cytokine response and predominance of Th2 will
lead to activation of humoral immune response, due to stimu-
latory action of IL-4 on the proliferation and differentiation
of B lymphocytes into plasma cells and respectively synthesis
of antibodies from immunoglobulin G and M family. It is im-
portant to mention that synthesis of antibodies during SARS-
CoV-2 lasts about 3 weeks, but during this period the person
can infects any other person. After symptomatic recovery the
risk of contamination is preserved for another 1-2 weeks.

It is notably, that in patients with COVID-19, have been ob-
served lymphocytopenia on the background of elevated neu-
trophils and proinflammatory cytokines in the bloodstream.
Moreover, the degree of lymphocytopenia (which usually is
not characteristic for viral infection) in the first decline of CD8,
is correlated with severity of COVID-19 symptoms, but clini-
cal amelioration have been associated with increasing rate of
lymphocytes.

It is considered that main cause of lymphocytopenia is de-
termined by direct infection of lymphocytes with CoV-2 (these
also express ACE2 receptor) that result in cellular death, inclu-
sive by apoptosis: the virus infected lymphocytes express the
Fas receptor [12]. The increased expression of TNF-a repre-
sents a pro-apoptotic factor for lymphocytes. It exist sugges-
tions, that lymphocytopenia is due to: (1) inhibitory action of
CoV-2 to lymphopoietic cells from the bone marrow and (2)
action of lactic acidosis, determined by tissular hypoxia, which
has suppressive effect on lymphocytes proliferation.

The ratio neutrophils / CD8 (N8R) it is recognised as a
significant predictor of prognosis in patients with COVID-19
(increased level, it is a signal poor control evolution and risk
of death) [12].

The pathologic expression common for COVID-19 and
their genesis

Fever. It is the result of thermostatic point resetting from
hypothalamus at the higher level than of that basal under the
action of prostacyclin (PGIL,). This is formed under the ac-
tion of proinflammatory cytokines (e.g. IL-1, IL-6, TNF-« etc.)
which via activation of phospholipase A2 from the membrane
phospholipids cleave the arachidonic acid, the main source of
PGIL,. Thus, increasing temperature in infection with CoV-2 on-
set with increasing expression of these cytokines.

Dyspnea, tachycardia and lactic acidosis. They are result
of hypoxemia, which activates the respiratory and vasomotor
centre mediated by stimulation of central chemoreceptors. In
patients with moderate and severe clinical forms of COVID-19,



Pathogenesis of SARS-CoV-2 infection

concludenta a sistemului renin-angiotensin-aldosteron [13].
La aceasta conotatie exista sugestii privind beneficiul terape-
utic al administrarii alpha-1-adreno-blocantelor in faza initi-
ala a COVID-19, iar a blocantelor beta-adrenergice - in faza
tardiva. Stresul catecolaminic (consecinta activarii neuronilor
paraventriculari ai hipotalamusului la afectarea neuronilor
GABA, care expreseaza ACE2) si factorul inductibil al hipoxi-
ei (HIF-1) vor stimula glicoliza aeroba (i.e. efectul Warburg),
avand, drept urmare, productia crescuta de radicali liberi de
oxigen si activarea stresului oxidativ. In consecinta, privarea
si mai profunda de oxigen va induce lactoacidoza, slab corec-
tatd prin ventilatie pulmonara. Presupunerile ca CoV-2 poate
induce hipoxemie hemica prin afectarea capacitatii hemoglo-
binei de transport al oxigenului nu a castigat sufragii la ora
actuala. Nu s-au dovedit opiniile anterioare, potrivit carora
CoV-2 patrunde in eritrocit (care, de altfel, nu expreseaza
ACE2) si decupleaza hemul de la schela proteica a hemoglobi-
nei, eliberand fierul bivalent ce se remarca prin actiune pro-
oxidanta.

Tromboza. Activarea statusului protrombotic si conse-
cintele trombotice iminente (tromboza venelor profunde
si tromboflebitele, microangiopatiile trombotice etc.) sunt
atestate la pacientii cu COVID-19 la cote de pana la 45% [14].
Apanajul fiziopatologic al acestora consemneaza mai multe
mecanisme patogenetice ale periclitarii hemostazei primare
si secundare. Micsorarea expresiei ACE2 pe trombocite se
soldeaza cu declinul cantitativ al Ang (1-7), fapt ce rezulta in
deprecierea prostaciclinei (factor antiplachetar) si majorarea
tromboxanului A2 (factor protrombotic). Leziunile endotelia-
le se manifesta prin micsorarea trombomodulinei si cresterea
factorului von Willebrand, fapt ce accelereaza tranzitia hemo-
stazei microcirculatorii in coagularea sanguina. Elevarea no-
tabild (pana la 10 g/L) a fibrinogenului (cresterea proteine-
lor fazei acute a inflamatiei sub actiunea IL-1, IL-6 si TNF-a)
este un mecanism crucial al coagulopatiei la pacientii cu CO-
VID-19. Totodatd, citokinele proinflamatoare exercita efect
inhibitor asupra factorilor anticoagulanti (ex. antitrombina,
proteinele S si C). De mentionat, In acest context, si actiunea
CoV-2 asupra sistemului de fibrinolizd, care se manifesta prin
cresterea plasminei datorita cresterii expresiei urokinazei
(factorul de activare a plasminogenului). Drept urmare, nive-
lul D-dimerilor creste considerabil la pacientii cu COVID-19,
fenomenul dat influentdnd benefic prognosticul pacientilor
care administreaza heparina, comparativ cu cei, care nu pri-
mesc acest anticoagulant. Astfel, corectarea hemostazei la pa-
cientii infectati cu CoV-2 este o optiune cruciala a strategiei
terapeutice. Tratamentul anticoagulant a dovedit pe un lot
mare de pacientii cu COVID-19 beneficii la noima prognosti-
cului evolutiei clinice si a mortalitatii.

Concluzii

1) Intrarea CoV-2 in celula gazda este mediata de receptorul
membranar ACE2, care dupa internalizare demonstreaza
un declin al expresiei. Situatiile patologice care cresc ex-
presia ACE2 argumenteaza capacitatea de infectare a vi-
rusului cu genom ARN si severitatea COVID-19.
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is attested high level of circulate catecholamines that associ-
ate and activate the renin-angiotensin-aldosterone system
[13]. In this context, exist suggestion of given alpha-1-adreno-
antagonists in the initial phase of COVID-19, but beta-adrener-
gic-antagonists - in late phase. The catecholamine stress (the
consequence of activation the paraventricular neurons of hy-
pothalamus as response to injury of GABA neurons, express-
ing ACE2) and hypoxia inductible factor (HIF-1) will stimu-
late aerobic glycolysis (ie., Warburg effect), subsequent lead
to increased production of oxygen free radicals and oxidative
stress activation. As a result, severe deprivation of oxygen will
lead to lactic acidosis, poor compensated by pulmonary ven-
tilation. The suppositions that CoV-2 can lead to hemic hypox-
emia by the affecting carrying oxygen capacity of hemoglobin
haven’t taken enough votes. It haven’t been demonstrated the
previous opinions regarding entry of CoV-2 into the eryth-
rocyte (which doesn’t express ACE2) and decupling of haem
from the protein complex of hemoglobin, thus realising of di-
valent iron with a pro-oxidant action.

Thrombosis. The activation of prothrombotic status and im-
minent thrombotic events (deep vein thrombosis and throm-
bophlebitis, thrombotic microangiopathy etc.) are attested
at patients with COVID-19 at rate 45% [14]. The pathophysi-
ological prerogative of these events registers several patho-
genetic mechanisms of impairment primary and secondary
haemostasis. The decreased expression of ACE2 on platelets
results in quantitative downregulation of Ang (1-7), that lead
to decreasing prostacyclin (anti-platelet factor) and increas-
ing thromboxane A2 (pro-thrombotic factor). The endothe-
lial injuries are manifested by decreasing of thrombomodulin
level and increasing von Willebrand factor, fact that acceler-
ates the transition of microcirculatory haemostasis into blood
coagulation. The marked elevation (till 10 g/L) of fibrinogen
(increased level of acute phase protein of inflammation under
the action of IL-1, IL-6 and TNF-a) is one of the crucial mecha-
nisms of coagulopathy in patients with COVID-19. In the same
time, proinflammatory cytokines exerts an inhibitory effect on
anti-coagulant factors (e.g. antithrombin, protein S and C). In
this context, should be mentioned also the action of CoV-2 on
fibrinolytic system, characterised by increasing plasmin level
due to increased expression of urokinase (activator factor of
plasminogen). As a result, the level of D-dimmers is consider-
ably increased in patients with COVID-19, this phenomenon
influencing beneficial the prognosis of patients who takes
heparin comparing with them that doesn’t take this anticoagu-
lant drug. So, managing the haemostasis of COVID-19 patients
is a crucial option in therapeutic strategy. The anticoagulant
treatment being performed on a large group of COVID-19 pa-
tient, has demonstrated benefits regarding the prognosis of
clinical evolution and mortality.

Conclusions

1) The entry of CoV-2 into the host cell is mediated by the
membrane receptor ACE2, which after internalisation
demonstrates a decline in expression. The pathologic
conditions which increase the ACE2 expression augment



2) Afectiunile respiratorii primare, iminente COVID-19,
sunt declansate de raspunsul imuno-inflamator, jalonat
patogenetic in 3 evenimente cheie: productia exagerata
de citokine proinflamatoare, care disemineaza inflama-
tia prin ,furtuna citokinica”, extravazarea lichidului pro-
pice dezvoltarii edemului alveolar si migrarea neutrofi-
lelor si monocitelor circulante ce rezultd in potentarea
inflamatiei si declansarea cresterii matricei extracelula-
re prin activarea fibroblastelor interstitiale. Limfocito-
penia este un predictor al evolutiei precare a COVID-19,
estimat, inclusiv, la noima cresterii raportului neutrofi-
le/limfocite.

3) Corectarea mecanismelor responsabile de ,furtuna cito-
kinica si catecolaminica”, declinul limfocitelor, tromboza,
proliferarea pulmonara interstitiala, alterarea endoteliu-
lui vascular si diminuarea Ang (1-7) ar fi o tinta a trata-
mentului patogenetic al COVID-19.
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the infection capacity of virus with RNA genome and se-
verity of COVID-19.

2) Primary respiratory disorders mediated by COVID-19 are
triggered by the immune-inflammatory response, patho-
genetic designed in 3 key events: exaggerated produc-
tion of proinflammatory cytokines, which disseminate
inflammation by “cytokine storm”; the extravasation of
fluid characteristic for development of alveolar edema
and the migration of neutrophils and circulating mono-
cytes resulting in potentiation of inflammatory process
and triggering of extracellular matrix production under
the interstitial fibroblasts activation. The lymphocytope-
nia is a predictor of precarious evolution of COVID-19,
estimated inclusive at increasing rate of neutrophils/
lymphocytes.

3) The correction of responsible mechanisms for “cytokine
and catecholamine storm”, lymphocytes decline, thrombo-
sis, interstitial pulmonary proliferation, vascular endothe-
lial alteration and decreased Ang (1-7), will constitute a
target point for pathogenetic treatment of COVID-19.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Datele insuficiente privind modificarile macroscopice si
microscopice identificate In timpul autopsiei la cazurile sus-
pecte, probabile sau confirmate cu COVID-19, in special, in
prezenta mai multor comorbiditati.

Ipoteza de cercetare

Elucidarea particularitatilor morfopatologice in diferite
sisteme de organe ale pacientilor decedati in urma infectiei
cu SARS-CoV-2.

Noutatea adusa literaturii stiintifice din domeniu

Prelevarea probelor de tesut in timpul autopsiei ar oferi
un raspuns la intrebarea daca pacientii decedeaza cu virusul
SARS-CoV-2 sau din cauza maladiei COVID-19, mai ales, in pre-
zenta comorbitatilor, ceea ce ar putea imbunatati calitatea ma-
nagementului terapeutic si reduce, ulterior, rata mortalitatii.

Rezumat

Introducere. COVID-19 este o boala infectioasa care a pro-
vocat o pandemie la nivel global. Multiple aspecte ale evoluti-
ei clinice, managementului si modificarilor post-mortem ale
pacientilor COVID-19 pozitivi sunt, deocamdata, la etapa de
optimizare. Aceasta sinteza a literaturii prezinta cele mai ac-
tuale studii despre SARS-CoV-2 si MERS-CoV, precum si datele
clinice, rezultatele autopsiei pacientilor COVID-19 pozitivi. De
asemenea, incearca sa clarifice modificarile produse de acest
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What is not known yet, about the topic

Insufficient data on macroscopic and microscopic changes
identified during autopsy in suspected, probable or confirmed
cases with COVID-19, especially in the presence of multiple
comorbidities.

Research hypothesis

Understanding the morphopathological features in differ-
ent organ systems of patients who died from SARS-CoV-2 in-
fection.

Article’s added novelty on this scientific topic

Tissue sampling during the autopsy would answer the
question of whether patients die of SARS-CoV-2 virus or with
COVID-19 disease, especially in the presence of comorbidities,
which could improve the quality of therapeutic management,
and subsequently reduce mortality.

Abstract

Introduction. Coronavirus disease (COVID-19) is an infec-
tious disease that caused a global pandemic. Multiple aspects
of the clinical course, management and autopsy practice in pa-
tients with COVID-19 still require optimization. The following
literature review presents the most current studies on SARS-
CoV-2 and MERS-CoV, as well as the clinical presentation of the
infection and autopsy findings in patients who tested positive
for COVID-109. It also aims to clarify the changes produced by



virus in diferite organe. Chiar daca existd o rata scazuta de au-
topsii post-mortem, aceasta ramane standardul de aur pentru
a determina cauza si mecanismul decesului. Determinarea fi-
ziopatologiei mortii poate furniza date clinice si epidemiologi-
ce importante.

Material si metode. in acest studiu au fost analizate pu-
blicatiile stiintifice internationale din perioada lunilor ianua-
rie-mai 2020, precum si literatura contemporang, relatata in
bazele de date PubMed si Springer Link, disponibile in limba
engleza. Prin cuvintele cheie: COVID-19, SARS-CoV-2, MERS-
CoV, autopsie, macroscopie, microscopie, au fost selectate 15
articole de referinti. in baza lor a fost efectuata o sintezi na-
rativa de literatura.

Rezultate. Sinteza finala se bazeaza pe 15 articole conside-
rate relevante, in care sunt descrise modificarile macroscopice
si microscopice identificate in timpul autopsiei la pacientii CO-
VID-19 pozitivi care, ulterior, poate fi utila in controlul focare-
lor bolii si oferi informatii valoroase pentru elaborarea unor
masuri de control adecvate.

Concluzii. Pentru a atinge un nivel de precizie dorit, este
necesar sa fie efectuate autopsii in cazuri suspecte, probabile
sau confirmate de infectie cu COVID-19, in special, in prezenta
mai multor comorbiditati. Doar prin prelevarea probelor de
tesut in timpul autopsiei poate fi determinata cauza exacta a
decesului, imbunatati calitatea managementului terapeutic si
reduce, ulterior, rata mortalitatii pacientilor COVID-19 pozi-
tivi. Autopsia este cea care ne poate invata lucruri noi nu nu-
mai despre boald, dar ne poate ajuta si in prevenirea si trata-
mentul ei.

Cuvinte cheie: COVID-19, SARS-CoV-2, MERS-CoV, autop-
sie, macroscopie, microscopie.

Introducere

SARS-CoV-2 este un tip nou de coronavirus, identificat
pentru prima data intr-un focar de pneumonie in China. Acest
virus face parte din familia Coronaviridae, reprezentantii ca-
reia au determinat Sindromul Respirator Acut Sever (SARS) si
Sindromul Respirator din Orientul Mijlociu (MERS). In aceasta
pandemie, este necesara o diagnosticare prompta si elabora-
rea unor protocoale efective de prevenire si tratament. Efortu-
rile stiintifice trebuie indreptate spre intelegerea caracteristi-
cilor acestui virus. Cu acest scop, Catedra de morfopatologie a
Universitatii de Stat de Medicina si Farmacie ,Nicolae Teste-
mitanu” si Sectia de morfopatologie a Spitalului Clinic Repu-
blican , Timofei Mosneaga”, Chisinau, Republica Moldova, si-a
propus sa prezinte o analiza de sinteza a literaturii de profil,
cu referire la cercetarea post-mortem a cazurilor suspecte,
probabile sau confirmate de COVID-19. Doar prin examinarea
materialului post-necroptic al pacientilor COVID-19 pozitivi
pot fi intelese patogenia si manifestarile clinice, care pot fi uti-
le In controlul bolii si managementul ei ulterior [1, 2].

Material si metode

Aceasta sintezad semi-sistematica a literaturii a fost impar-
tita in 4 etape: identificarea studiilor potential relevante, revi-
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this virus in different organs. In spite of the fact that there is a
low rate of post-mortem autopsy, it remains the gold standard
for determining the cause and mechanism of death. The dis-
covery of death pathophysiology in COVID 19 positive patients
may provide useful clinical and epidemiological data.

Material and methods. This study aims to analyze inter-
national scientific publications from January until May 2020,
as well as the contemporary literature reported in the PubMed
and Springer Link databases, available in English. Fifteen ref-
erence items were selected using the following keywords:
COVID-19, SARS-CoV-2, MERS-CoV, autopsy, macroscopy, and
microscopy. Based on them, a narrative synthesis of literature
was performed.

Results. The final synthesis is based on 15 articles con-
sidered relevant, which describe the macroscopic and micro-
scopic changes identified during autopsy in COVID-19 positive
patients. The following synthesis can be useful in controlling
the outbreaks of the disease by providing information for the
development of appropriate control measures.

Conclusion. In order to achieve a desired level of preci-
sion, full autopsies on suspected or confirmed COVID-19 cases
of infection are required, particularly in the presence of co-
morbidities. Only by taking tissue samples during autopsy, can
the exact cause of death be determined. The exact knowledge
about the mechanism of death can be useful in clinical treat-
ment improvement in order to reduce mortality and improve
the management of COVID-19 positive patients. Autopsy
doesn’t only offer information about the disease, it can also be
helpful for its prevention and treatment.

Key words: COVID-19, SARS-CoV-2, MERS-CoV, autopsy,
macroscopy, microscopy.

Introduction

SARS-CoV-2 is a new type of coronavirus, first identified
in an outbreak of pneumonia in China. This virus is part of
the Coronaviridae family, which causes Severe Acute Respira-
tory Syndrome (SARS) and Middle East Respiratory Syndrome
(MERS) with similar epidemiological features. The COVID-19
pandemic requires prompt diagnosis and research efforts in
order to understand the characteristics of the virus and to de-
velop effective prevention and treatment protocols. Therefore,
the Chair of morphopathology of Nicolae Testemitanu State
University of Medicine and Pharmacy and Department of mor-
phopathology of Timofei Mosneaga Republican Clinical Hospi-
tal, Chisinau, Republic of Moldova, conducted a literature re-
view on the post-mortem investigation of suspected, probable
or confirmed cases of COVID-19. The analysis of tissues from
patients with COVID-19 may be helpful in understanding the
pathogenesis and clinical manifestations of this life-threaten-
ing respiratory illness that can be useful in disease control and
subsequent treatment [1, 2].

Material and methods

This semi-systematic literature review was divided into
4 stages: identification of potentially relevant studies, re-
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zuirea si selectia, extragerea si analiza datelor. La prima etapa,
in bazele de date PubMed si Springer Link, prin cuvintele cheie:
COVID-19, SARS-CoV-2, MERS-CoV, autopsie, macroscopie, mi-
croscopie, au fost identificate toate articolele corespunzatoare
subiectului investigat. Aceste articole au fost, apoi, revizuite si
cele mai potrivite au fost selectate. Datele din aceste articole
au fost extrase si analizate si in baza lor au fost formulate con-
cluzii.

Rezultate

Desi au trecut peste 6 luni de la confirmarea primului caz
pozitiv de COVID-19 si exista un numadr impunator de studii
stiintifice care descriu etiopatogenia, cdile de transmitere,
caracteristicile clinice, radiologice si diagnosticul infectiei cu
SARS-CoV-2, totusi, sunt relatate un numar minim de exami-
nari post-mortem. Acesta este motivul pentru care ne intre-
bam daca pacientii decedeaza fiind infectati cu virusul SARS-
CoV-2 sau din cauza infectiei cu noul coronavirus. Prin urmare,
avem o singurd modalitate de a raspunde la aceasta intrebare:
autopsia! Aceasta ramane standardul de aur in identificarea
principalelor mecanisme ale decesului. Descoperirea fiziopa-
tologiei decesului In cazul infectie provocate de SARS-CoV-2
poate oferi informatie clinica si epidemiologica importanta.
Pentru a afla date valoroase referitor la modificarile post-mor-
tem, produse de COVID-19, este necesara prelevarea fragmen-
telor de tesut si frotiurilor din lichidele biologice in timpul au-
topsiei, cu respectarea masurilor de siguranta adecvate [3, 4].

Conform ultimelor statistici, tarile cu cea mai mare rata de
mortalitate sunt SUA, Spania, Rusia, Marea Britanie, Italia, Bra-
zilia, Franta si altele [5]. Rata mortalitatii creste pentru persoa-
nele cu varsta medie de peste 60 de ani, cu predilectie pentru
sexul masculin (M:F = 1,7:1) [6]. De asemenea, rata mortalitatii
este mai mare la pacientii cu comorbiditati, in mare parte: boli-
le cardiovasculare, diabet zaharat si hipertensiune [7].

in Republica Moldova, virsta medie cu rata mortalititii
mai Tnalta este de 66 de ani. Barbatii au o rata de mortalita-
te mai inalta (40-70 de ani) - 51,2% decat femeile (20-92 de
ani) - 48,8%. Majoritatea pacientilor cu COVID-19, care au de-
cedat, au avut, cel putin, o comorbiditate (98,1%); doua sau
mai multe comorbiditati au prezentat 74% din cei decedati.
Comorbiditatile au inclus bolile cardiovasculare (81%), diabe-
tul zaharat (34%) si afectiunile renale (28%) [8].

in baza datelor din literatur, observim ci sunt afectati nu
doar pulmonii, ci si alte organe, cum ar fi: inima, rinichii, fica-
tul, intestinul, creierul si chiar pielea. Ideea este sustinuta de
teoria ca principala ,poarta” de intrare a virusului este oferi-
ta de catre receptorul enzimei de conversie a angiotensinei 2
(ACE2), care permite virusului sa intre in celule endoteliale si
pericite, care sunt prezente nu doar in celulele endoteliale ale
membranei alveolare [9].

Lipsa datelor suficiente poate fi explicata prin rata scazuta
a autopsiilor, ceea ce poate fi cauza unui diagnostic post-mor-
tem incomplet sau chiar incorect in timpul epidemiei actuale
COVID-19. De asemenea, rata inaltd de transmitere si mortali-
tate poate reduce semnificativ numarul de autopsii si de pre-
levare a tesuturilor cadaverice [10].
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view and selection, data extraction and data analysis. At the
first stage, from the PubMed and Springer Link databases,
through the keywords: COVID-19, SARS-CoV-2, MERS-CoV, au-
topsy, macroscopy, microscopy, all articles on the subject un-
der investigation were identified. These articles were then
reviewed and the most appropriate were selected. Data from
these articles was extracted and analyzed in order to formu-
late conclusions.

Results

About 6 months have passed since the first positive case
of COVID-19 was confirmed and a tremendous number of stu-
dies have been published describing COVID-19 biology, trans-
mission, diagnosis, clinical features, radiological findings, the
development of candidate therapeutics and vaccines. Howe-
ver, very few post-mortem findings are presented in the li-
terature. This is why the main mystery is: are the patients
dying with COVID-19 infection or because of COVID-19 infec-
tion? Autopsy is the only one way to solve this mystery, as it
remains the gold standard to establish the main mechanisms
of death. Accurate knowledge about the pathophysiology of
death in COVID-19 infected patients may also provide useful
clinical and epidemiologic data. Collecting cadaver’s samples
and biological fluid swabs during autopsy can also be useful in
the control of epidemics and disease outbreaks by providing
valuable knowledge. During autopsy, safety measures must be
respected [3, 4].

According to the latest statistics the countries with the
highest mortality rates are: USA, Spain, Russia, UK, Italy, Bra-
zil, France and others [5]. Mortality rates are higher in people
aged 60 and over, also the virus has a predilection for the male
gender (M:F = 1.7:1) [6]. The mortality rate is also higher in
patients with comorbidities, such as cardiovascular disease,
diabetes and hypertension [7].

In the Republic of Moldova the average age with a higher
mortality rate is 66 years old, also the mortality rate is higher
in men (age range 40-70) (51.2%) then in women (age range
20-92) (48.8%.) The majority of patients who have died, had
at least one comorbidity: 98.1% had one comorbidity and
74% had 2 or more comorbidities. The included comorbidities
are: cardiovascular disease (81%), diabetes (34%) and renal
disease (28%) [8].

Based on the literature, we can conclude that the lungs are
not the only affected organ, other organs may also be involved,
such as the heart, kidney, liver, intestine, brain, and even the
skin. This appears to be because the main “entry gate” for the
virus is provided by angiotensin-converting enzyme 2 (ACE2)
receptor that allows COVID19 to enter into endothelial cells
and pericytes, which are not present only in the alveolar mem-
brane [9].

Insufficient data due to a low rate of performed autopsies
during current COVID-19 outbreak, can result in incomplete
or even incorrect post-mortem diagnosis, due to a high risk
of contamination while sampling material from cadavers [10].

In accordance with the World Health Organization, post-
mortem examination for deceased persons infected with CO-



In conformitate cu datele Organizatiei Mondiale a Sanatitii,
examinarea post-mortem pentru persoanele decedate infecta-
te cu COVID-19 trebuie sa fie in concordanta cu procedurile
utilizate pentru orice autopsie a persoanelor care au decedat
din cauza unei boli respiratorii acute, urmand procedurile de
siguranta adecvate. Astfel, a fost elaborat un ghid cu recoman-
dari de management in vederea gestionarii cadavrului cu dia-
gnostic suspect, probabil sau confirmat de COVID-19 [11, 12].

In baza acestui ghid, au fost propuse urmitoarele reco-
mandari:

= primirea si manipularea cadavrului trebuie sa fie efec-
tuata de catre personal instruit, in echipament personal
de protectie (PPE);
cadavrul pentru pastrare si investigatii ulterioare trebu-
ie pozitionat pe o targa metalica prelucratd;
la sfarsitul autopsiei, cadavrul trebuie sa fie pus 1n sicriu
impreuna cu hainele si invelit Intr-un cearsaf imbibat cu
solutie dezinfectanta;
= dacd este necesara pastrarea cadavrului in sectia de mor-
fopatologie din anumite motive, acelasi lucru trebuie de
efectuat in interiorul sacului special pentru pastrare,
precum si In camera frigorifica;
la sfarsitul operatiunilor de manipulare si transport, toa-
te echipamentele utilizate trebuie sa fie supuse steriliza-
rii [13].

Se recomanda efectuarea autopsiilor complete la toti paci-
entii decedati cu infectie COVID-19 suspectata sau confirma-
ta, in special, in prezenta comorbiditatilor. Doar colectand un
set complet de probe histologice In timpul autopsiei poate fi
stabilitd cauza exacta a decesului. Aceasta poate fi de folos in
optimizarea managementului clinic si identificarea unui trata-
ment eficient cu scopul de a reduce mortalitatea. De asemenea,
identificarea cauzei exacte a decesului ar putea fi valoroasa in
prevenirea litigiilor legale si civile cu implicarea personalului
medical.

Modificdrile histo-patologice in COVID-19

Desi mai multe rapoarte au fost publicate recent, informatii
privind modificarile patologice cauzate de infectia COVID-19
sunt limitate. Public Health England (PHE) a prezentat un sir
de criterii clinice pentru evaluarea pacientilor COVID-19 pozi-
tivi, criterii valabile si pentru pacientul decedat.

Procedura de autopsie

Daca se considera ca infectia cu COVID-19 a provocat dece-
sul si corespunde acestor criterii, decizia de a efectua exami-
narea post-mortem completa sau limitata doar la prelevarea
frotiului pentru confirmarea prezentei infectiei 1i apartine pa-
tologului. Aceasta decizie este luata pentru fiecare caz indivi-
dual si include urmatoarele cerinte [14]:

1) Daca se efectueaza o autopsie pentru un caz suspect de
COVID-19, se recomanda colectarea urmatoarelor probe post-
mortem:

a) frotiu din tractul respirator superior (frotiu nazofarin-
gian);

b) frotiu din tractul respirator inferior (frotiu din fiecare
plaman);
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VID-19 should be consistent with the procedures used for au-
topsies in death cases caused by an acute respiratory illness.
During the autopsy and handling, the recommended safety
procedures must be respected. A guide for the management
of the corpse with suspect, probable or confirmed diagnosis of
COVID-19 has been developed for this purpose [11, 12].

Based on this guide the following recommendations have
been prepared:

= the staff involved in corpse receiving and handling must

wear the recommended PPE;

= the body must be positioned on a sanitized metal stret-

cher for custody and subsequent investigations;

= at the end of the investigations, the body must be placed

in the coffin with the clothes and wrapped in a sheet soa-
ked in disinfectant solution;

= if the corpse has to be stored for a period in the morgue,

same procedure must be performed inside a special clo-
sed body bag and in the mortuary refrigerator;

= at the end of the handling and transport operations, all

the equipment used must be subjected to sanitization
[13].

It is recommended to perform full autopsies on all patients
who died with suspected or confirmed COVID-19 infection,
particularly in the presence of comorbidities. Only by working
with a complete set of histological samples obtained through
autopsy can be established the exact cause of death. This can
be useful in clinical management optimization and assisting
clinicians in identifying a timely and effective treatment in
order to reduce mortality. Moreover, the identification of the
exact cause of death could be valuable in preventing legal and
civil disputes with hospital personnel involvement.

Pathological findings in COVID-19

Information regarding the pathological findings in COV-
ID-19 is limited, although several case reports have been pub-
lished recently. Public Health England (PHE) has outlined cri-
teria to assess a possible COVID-19 infection in patients. These
criteria remain the same when the patient is deceased.

Autopsy procedures

If it is considered that a death is related to COVID-19 infec-
tion, the pathologist has to decide whether to perform a full
post-mortem or a limited one only for obtaining swabs and
samples required to assess for COVID-19 infection. This deci-
sion has to be made for every particular case and the following
requirements should be respected [14].

1) Ifan autopsy is performed for a suspected COVID-19 case,
collection of the following post-mortem specimens is recom-
mended. Post-mortem swab specimens for COVID-19 testing:

a) upper respiratory tract swab (nasopharyngeal swab, NP
swab);

b) lower respiratory tract swab: lung swab from each lung;

c) separate swab specimens to assess for other respiratory
pathogens;

d) other post-mortem testing, as indicated;

e) formalin-fixed autopsy tissues from lung, upper airway,
and other major organs as indicated.
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c) frotiuri separate pentru testarea altor agenti patogeni
respiratori si alte teste post-mortem, dupa cum este in-
dicat;

d) fragmente de tesut: pulmonar, caile respiratorii superio-
are si alte organe, care vor fi fixate in formalina.

2) In cazul in care se efectueazi o autopsie pentru un caz
care NU este suspect pentru infectie COVID-19, se recomanda
colectarea urmatoarelor probe post-mortem:

a) frotiu nazofaringian post-mortem pentru testarea la

COVID-19;

b) frotiu nazofaringian separat pentru testarea altor agenti
patogeni respiratori.

3) Daca se efectueaza o autopsie pentru un caz de CO-
VID-19 confirmat, este necesar de colectat urmatoarele probe
post-mortem:

a) frotiurile post-mortem pentru testarea altor agenti pa-

togeni respiratori;

b) alte teste post-mortem microbiologice si infectioase,
dupa cum este indicat;

c) tesuturile din plamani, cdile respiratorii superioare si
alte organe, cu fixare in formalina.

Aceasta tehnic3, pe etape, este recomandata doar daca este

posibil.

Criterii macroscopice

Practic, modificarile macroscopice din infectia cu COVID-19
sunt limitate la nivelul plamanilor si cordului, prin urmare,
pot include: pleurezie, pericardita, consolidare pulmonara si
edem pulmonar. Macroscopic, pulmonii sunt edemati, densi,
cu greutate crescuta si aspect pestrit. Trebuie de mentionat
faptul ca se poate suprapune o infectie secundara bacteriana
si macroscopic pot fi observate modificari ale inflamatiei pu-
rulente [14, 15].

Criterii microscopice

Un articol recent descrie modificarile histopatologice pre-
coce, induse de COVID-19 la doi pacienti care, anterior, au su-
portat interventie chirurgicala pentru adenocarcinom pulmo-
nar. Ulterior, acesti pacienti s-au dovedit a fi COVID-19 pozitivi
la momentul operatiei. Modificarile identificate sunt nespe-
cifice: edem, hiperplazia pneumocitelor, inflamatie focala si
celule gigante multinucleate, in absenta membranelor hialine.
Avand in vedere ca acesti pacienti nu prezentau simptome ale
infectiei cu COVID-19 la momentul operatiei, acestea pot fi
considerate modificari precoce ale leziunii pulmonare acute
cauzate de infectie.

Un alt caz, al unui barbat de 50 de ani, decedat din cauza
infectiei severe cu COVID-19, prezenta modificari histopatolo-
gice marcate. Probele au fost prelevate prin biopsie post-mor-
tem si, desi pe radiografia toracica au fost observate multiple
focare opace, datele macroscopice post-mortem lipsesc. Mi-
croscopic parenchimul pulmonar prezenta leziuni alveolare
difuze cu exsudat. Modificarile inflamatorii erau, predomi-
nant, limfocitare, In asociere cu celule gigante multinucleate si
hiperplazie atipica a pneumocitelor. Cu toate acestea, incluzi-
uni virale definite nu au fost observate. Modificarile hepatice
erau reprezentate de steatoza microveziculara cu inflamatie

MJHS 23(1)/2020

2) If an autopsy is performed for a case when COVID-19 in-
fection is NOT suspected, collection of the following post-
mortem specimens is recommended:

a) post-mortem NP swab specimen for COVID-19 testing;

b) separate NP swab to test for other respiratory patho-
gens.

3) Ifan autopsy is performed for a confirmed COVID-19 case,
collection of the following post-mortem specimens should be
considered:

a) post-mortem swab specimens to test for other respira-

tory pathogens;

b) other post-mortem microbiologic and infectious disease
testing, as indicated;

c) formalin-fixed autopsy tissues from lung, upper airway,
and other major organs as indicated.

This staged technique is recommended if it is possible.

Macroscopic features

Basically, the gross changes of COVID-19 are limited to the
heart and lungs, therefore may include pleurisy, pericarditis,
lung consolidation and pulmonary oedema. Grossly the lungs
are: edematous, firm, heavy and with a patchy aspect. It has to
be mentioned that a secondary bacterial infection may overlap
and purulent inflammatory changes can be observed macro-
scopically [14, 15].

Microscopic findings

A recent article described the early histopathological fea-
tures of COVID-19 in two patients who underwent surgical re-
sections for lung adenocarcinoma but later it was discovered
that they had COVID-19 infection at the time of the operation.
The findings were non-specific and included oedema, pneu-
mocyte hyperplasia, focal inflammation and multinucleated
giant cell formation, while no hyaline membranes were ob-
served. Given that these patients were asymptomatic at the
time of the operation, these findings are likely to reflect the
early changes of acute lung injury caused by the infection.

In another case, a 50 year-old man died from severe CO-
VID-19 infection and in this case marked histopathological
findings were noted. Samples were taken by means of post-
mortem biopsy. A description of the gross post-mortem find-
ings was not given, although multiple ground glass opacities
were noted on chest radiographs. The microscopic findings
included diffuse alveolar damage with exudate. The inflam-
mation was predominantly lymphocytic, and multinucleated
giant cells were observed in addition to atypical pneumocyte
hyperplasia, although no definite viral inclusions were noted.
In the liver: microvesicular steatosis with mild inflammation,
but these changes cannot be interpreted as induced by the CO-
VID-19 virus. In small arterial vessels thrombi were present
[14, 15].

Conclusions

Reviewing the practice of autopsy can provide useful infor-
mation to achieve a better understanding of the pathogenesis
and mechanism of this viral infection. It provides information
not only about the disease, but also can be useful in treat-



usoara, Insd aceste modificari nu pot fi interpretate drept in-
duse de virusul COVID-19. In vasele mici arteriale au fost pre-
zenti trombi fibrino-eritrocitari [14, 15].

Concluzii

Autopsia este cea care ne poate oferi informatii nu nu-
mai despre boald, ci poate ajuta si la prevenirea, tratamen-
tul infectiei cu virusul SARS-CoV-2. Modificarile produse de
SARS-CoV-2 si MERS-CoV in parenchimul pulmonar includ:
distrugerea difuza alveolara (DAD), formarea membranelor
hialine si hiperplazie atipica pneumocitara. Prezenta trom-
bilor fibrino-eritrocitari in vasele mici arteriale, este asociata
cu coagulopatia, fiind una din tintele principale ale terapiei.
Aceasta revizuire a literaturii rezuma cele mai relevante date
de la autopsie privind modificarile macroscopice si microsco-
pice care pot influenta cursul clinic si gestionarea pacientilor
cu COVID-19.
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changes produced by SARS-CoV-2 and MERS-CoV in lungs are
Diffuse Alveolar Damage (DAD) and pneumocyte atypical hy-
perplasia. Another important finding is the presence of plate-
let-fibrin thrombi in small arterial vessels, associated with
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literature review summarizes the most relevant autopsy gross
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and management of COVID-19 positive patients.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Infectia COVID-19 este o maladie emergentd care, pana la
moment, are un sir de particularitati epidemiologice neclare,
cum ar fi sursele primare de infectare a omului, durata de con-
tagiozitate a bolnavului, posibilitatea transmiterii infectiei de
la mama la fat, profilaxia specifica in prevenirea infectarii cu
acest tip de virus.

Ipoteza de cercetare

Publicatiile care abordeaza particularitdtile epidemio-
logice ale infectiei COVID-19, ar putea contribui la elaborarea
masurilor non-farmaceutice pentru prevenirea si localizarea
precoce a focarelor de SARS-CoV-2 in conditiile de raspandire
comunitara.

Noutatea adusa literaturii stiintifice din domeniu

Articolul insumeaza o sinteza a articolelor recent publi-
cate referitoare la particularitdtile de raspandire a infectiei
COVID-191n functie de sursele de infectie, rata de infectiozitate,
caile de transmitere, factorii de risc ce tin de varsta pacientilor,
gen, comorbiditdtile asociate si, nu in ultimul rand, tendintele
in dezvoltarea vaccinului eficient in combaterea raspandirii
virusului SARS-CoV-2.

Rezumat

Introducere. in ultimele luni, omenirea s-a confruntat cu
0 noua amenintare de sanatate public3, odata cu raspandirea
noului coronavirus din 2019 (SARS-CoV-2). Pentru solutiona-
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What is not known yet, about the topic

COVID-19 infection is an emerging disease that has a number
of unclear epidemiological features, such as the primary sourc-
es of human infection, the duration of the patient’s contagious-
ness, the possibility of transmitting the infection from mother
to foetus, and the specific prophylaxis of infection.

Research hypothesis

Publications addressing the epidemiological features of
COVID-19 infection could contribute to the development of
non-pharmaceutical measures for the prevention and early
localization of outbreaks of SARS-CoV-2 in conditions of com-
munity spread.

Article’s added novelty on this scientific topic

The article summarizes the recently published articles on
the features of the spread of COVID-19 infection according to
the sources of infection, infectivity rate, routes of transmis-
sion, risk factors related to patients age, gender, associated co-
morbidities, and last but not least, trends in the development
of the effective vaccine in combating the spread of SARS-CoV-2
virus.

Abstract

Introduction. Recently, humanity has faced a new pub-
lic health threat - the spread of the new coronavirus in 2019
(SARS-CoV-2). To address the problems caused by the high



rea problemelor aparute determinate de morbiditatea si mor-
talitatea 1naltd cauzata de acest virus, s-au realizat un sir de
cercetdri pentru a implementa masuri bazate pe dovezi stiinti-
fice care vor contribui la reducerea impactului medical, social
si economic din intreaga lume.

Material si metode. A fost analizata sursa bibliografica
existenta pe platforma PubMed, unde au fost selectate 251 de
articole care au tangenta cu obiectivele cercetdrii noastre, iar
dupa excluderea articolelor focusate pe clinic3, tratament si
diagnostic, in studiu au fost selectate 72 de articole relevante
temei propuse de cercetare.

Rezultate. Sursele bibliografice analizate au permis evi-
dentierea transmiterii interumane a virusului; perioada de
incubatie de 2-14 zile; indicele de reproducere variaza de la 2
pana la 6 persoane infectate, In functie de aplicarea masurilor
de prevenire; sursele de infectie pot fi persoanele asimptoma-
tice, iar cei mai vulnerabili fata de infectie sunt persoanele cu
varsta Tnaintata si co-morbibitati; virusul este sensibil la actiu-
nea peroxidului de hidrogen, hipoclorit de sodium si alcool de
peste 60%. Totodat3, reiesind din numarul mare de persoane
infectate, este initiata strategia de dezvoltare a vaccinului efi-
cient Tmpotriva SARS-CoV-2.

Concluzii. Infectia COVID-19 a cauzat un impact medical,
social si economic foarte mare, devenind la etapa actuala o
problema stringentd de sanatate publica care necesita solutio-
nare. Evaluarea particularitatilor de manifestare a procesului
epidemic cu evidentierea aspectelor epidemiologice, factorii
de risc si masuri de prevenire specifica vor putea contribui
la reducerea cazurilor de infectare si stabilizarea situatiei in
lume. In pofida faptului ci un sir de publicatii stiintifice menti-
oneaza despre particularitatile epidemiologice de raspandire
a infectiei, au ramas unele momente care necesita a fi eluci-
date in studiile bazate pe focarele de infectie inregistrate in
conditiile transmiterii comunitare.

Cuvinte cheie: infectia COVID-19, virusul SARS-CoV-2,
sursa de infectie, rata de reproducere, cdile de transmitere,
factorii de risc, vaccin.

Introducere

Infectia cu COVID-19 a capatat o raspandire pandemica
intr-o perioada relativ scurtd de timp, devenind problema
prioritara de sandtate publica. Astfel, doar in 4 luni au fost
afectate 216 tari, unde au fost infectate 4.681.529 de per-
soane si inregistrate 310.614 de cazuri de deces (la data de
16.05.20). Epidemia globala majora cauzata de coronavirus a
inceput in 2002 (SARS-CoV) care s-a raspandit in 37 de tari si
a provocat peste 8000 de cazuri si aproape 800 de decese, ul-
terior in 2012, coronavirusul respirator din Orientul Mijlociu
(MERS-CoV) care s-a raspandit in 27 de tari, provocand 2494
de cazuri si 858 de decese la nivel mondial pana in prezent.
Prezentand o amenintare semnificativa asupra sanatatii la
nivel mondial, COVID-19 a atras atentia fara precedent a cer-
cetatorilor In domeniul sanatatii publice de pe glob. Fiind o
infectie emergentd, aceasta a determinat necesitatea realizarii
studiilor stiintifice ce tin de particularitatile de raspandire a
infectiei la nivel mondial, manifestarile procesului epidemic,
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morbidity and mortality caused by this virus, a series of re-
searches, have been carried out. The aim of these researches
is to implement measures based on scientific evidence that
will help to reduce the medical, social and economic impact
worldwide.

Material and methods. The existing bibliographic source
on the PubMed platform was analysed, 251 articles, that are
related to the objectives of our research, were pre-selected,
and after excluding articles focused on clinic, treatment and
diagnosis, 72 articles relevant to the proposed research topic
were selected.

Results. The analysed bibliographic sources allowed the
highlighting of the inter-human transmission of the virus; in-
cubation period is 2-14 days; the reproduction index varies
from 2 to 6 infected people, depending on the prevention mea-
sures applied; the sources of infection can be asymptomatic
persons, the most vulnerable to infection are the elderly with
co-morbidities; the virus is sensitive to the action of hydro-
gen peroxide, sodium hypochlorite and alcohol over 60%. At
the same time, based on the large number of infected people,
the strategy for the development of effective vaccines against
SARS-CoV-2 is initiated.

Conclusions. At the current stage, COVID-19 infection
has caused a very high medical, social and economic impact,
becoming a pressing public health problem that needs to be
solved. Assessing the features of the epidemic process with
highlighting the epidemiological aspects, risk factors and spe-
cific prevention measures, will contribute to reducing the cas-
es of infection and stabilizing the situation in the world. De-
spite the fact that a number of scientific publications mention
the epidemiological features of the infection spread, there are
some moments in studies, based on outbreaks of infection re-
corded under the conditions of community transmission, that
need to be elucidated.

Key words: COVID-19 infection, SARS-CoV-2 virus, source
of infection, reproduction rate, routes of transmission, risk
factors, vaccine.

Introduction

COVID-19 infection spread in a relatively short period, be-
coming a priority public health issue. Thus, in just 4 months,
216 countries were affected, where 4,681,529 people were in-
fectedand 310,614 deaths were registered (asper 16.05.2020).
The major global epidemic caused by coronavirus began in
2002 by SARS-CoV, which spread to 37 countries and caused
over 8000 cases and almost 800 deaths, later in 2012, the re-
spiratory coronavirus in the Middle East (MERS-CoV) which
spread to 27 countries, caused 2494 cases and 858 deaths
worldwide. With a significant threat to global health, COV-
ID-19 has attracted unprecedented attention of public health
researchers around the world. Being an emerging infection, it
determined the need to conduct scientific studies related to
the features of the spread of infection worldwide, the manifes-
tations of the epidemic process, risk factors, infectivity rate,
fatality rate, prevention and control measures in COVID-19
infection. In this context, more than 10,000 scientific articles
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factorii de risc, rata de infectiozitate, rata fatalitatii, masuri
de prevenire si control in infectia COVID-19. In acest context,
pana la etapa actuala au fost publicate peste 10 mii articole
stiintifice in aceasta directie. Daca in luna decembrie cand s-a
identificat maladia ca si boala cu potential rapid de raspandi-
re, predominau un sir de intrebari din partea cercetatorilor,
clinicienilor, dar si autoritatilor publice cu putere de decizie,
atunci deja in luna mai este posibil de a avea informatii mult
mai vaste asupra acestor criterii, dar si cunostinte despre
strategiile de prevenire non-farmaceutice, inclusiv dezvolta-
rea vaccinului eficace in lupta cu infectia COVID-19. Estimarile
actuale din cercetari variaza mult, partial datorita diferentelor
dintre metodele si ipotezele analitice. Astfel, ne-am propus sa
studiem baza de date stiintifice, care relateaza particularitati-
le epidemiologice de manifestare a procesului epidemic la eta-
pa actuala si stabilirea legitatilor de manifestare a procesului
epidemic in conditiile actuale.

Material si metode

A fost realizat un review al articolelor stiintifice publica-
te ce vizeaza particularitatile epidemiologice ale infectiei cu
COVID-19. Pe platforma de cautare a paginii PubMed au fost
selectate articolele publicate din perioada 01 decembrie 2020,
utilizdnd cuvintele cheie ,COVID-19", ,epidemiology”. La etapa
initiala, au fost identificate 251 de articole stiintifice care, ulte-
rior, au fost analizate pentru a exclude articolele care nu intru-
nesc criteriile de includere. Dupa excluderea a 31 de articole
publicate pana la data de 01.01.2020, 54 de articole ce includ
studii pe animale, 94 de articole focusate pe virologie, clinica,
diagnostic si tratament, au fost selectate 72 de articole rele-
vante studiului propus.

Rezultate

Sursa de infectie

Infectia COVID-19 a fost identificat3, initial, ca o boala cau-
zata de un coronavirus de origine zoonoticd, similar cu SARS si
MERS, denumit, ulterior, COVID-19 [1], dar mai putin virulent,
din punct de vedere al morbiditatii si mortalitatii [2]. Cerceta-
rile ulterioare au demonstrat ca SARS-CoV-2 a reusit sa-si faca
tranzitia de la animale la oameni prin intermediul unui animal
necunoscut, depistat la piata fructelor de mare din Wuhan,
China. Cu toate acestea, eforturile de a identifica gazdele inter-
mediare potentiale par sa fi fost neglijate In Wuhan, iar calea
exactd de transmitere trebuie clarificatd de urgenta [3]. Este
dovedit faptul c3, coronavirusul poate infecta diferite specii de
animale, inclusiv porcine, bovine, cabaline, canine, camile, fe-
line, rozatoare, lilieci, iepuri, nurc3, sarpe si altele animale sal-
batice [4, 5]. Pentru virusul SARS-CoV-2 a fost determinat ca
liliecii sunt gazda naturala de infectie [6], desi liliecii nu au fost
in vanzare pe piata fructelor de mare din Wuhan [5]. Un studiu
realizat in China evidentiaza gazde intermediare alternative,
cum ar fi broasca testoasd, pangolina si sarpele [5]. Acestea
fiind vandute ilegal pe piata fructelor de mare din Wuhan [5].
Intre timp, mai multi cercetitori independenti au evidentiat
transmiterea virusului COVID-19 de la persoana la persoana
[7-9]. Ceea ce ne demonstreaza ca virusul a suferit mutatii si
s-a adaptat la conditiile de trai din organismul omului.
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have been published in this direction. In December, when the
disease was identified as a rapidly spreading disease, a series
of questions from researchers, clinicians and public authori-
ties with decision-making power predominated, then in May
it is possible to have much more information on these crite-
ria, but also knowledge about non-pharmaceutical preven-
tion strategies, including the development of effective vac-
cine in the fight against COVID-19 infection. Current research
estimates vary widely, in part due to differences in analytical
methods and assumptions. Thus, we set out a study of scien-
tific database, which relates the epidemiological features of
the manifestation of the epidemic process at the current stage
and the establishment of the features of the epidemic process
manifestations in the current conditions.

Material and methods

A review of published scientific articles on the epidemio-
logical features of COVID-19 infection was conducted. The arti-
cles published on January 1, 2020 were selected on the search
platform of the PubMed page using the keywords “COVID-19’,
“epidemiology’. At the initial stage, 251 scientific articles were
identified, which were subsequently analysed to exclude ar-
ticles that do not meet the inclusion criteria. After excluding
31 articles published until 01.01.2020, 54 articles including
animal studies, 94 articles focused on virology, clinic, diagno-
sis and treatment, 72 articles relevant to the proposed study
were selected.

Results

Source of infection

COVID-19 infection was initially identified as a disease
caused by a zoonotic coronavirus, after SARS and MERS, later
named as a novel COVID-19 [1], but appears to be less virulent
regarding to morbidity and mortality [2]. Subsequent studies
demonstrated that SARS-CoV-2 apparently succeeded in mak-
ing its transition from animals to humans through an interme-
diate host, an animal available for sale in the seafood market
from Wuhan, China. However, endeavours to identify potential
intermediate hosts seem to have been neglected in Wuhan and
the exact route of transmission urgently needs to be clarified
[3]. It is known that coronaviruses can infect many different
animal species, including swine, cattle, horses, camels, cats,
dogs, rodents, birds, bats, rabbits, ferrets, mink, snake, and
other wildlife animals [4, 5]. The multiple studies elucidated
that bats are natural reservoirs of SARS-CoV-2 [6], although
the bats were not for sale at the Wuhan Seafood Market [5].
Some studies provide more possibility of alternative interme-
diate hosts, such as turtles, pangolin and snacks [5], that are
illegally sold in seafood market from Wuhan [5]. Meanwhile,
several independent researchers have distinguished the hu-
man to human transmission of COVID-19 [7-9], which shows
that the virus has undergone mutations and has adapted to
human body.

Literature data mention that, at the present stage, patients
with clinical and asymptomatic forms of the disease are a
sources of infection in COVID-19.



Datele literaturii de specialitate mentioneaza ca surse de
infectie in COVID-19, la etapa actuald, sunt bolnavii cu forme
clinice si asimptomatice de boala.

Este de mentionat faptul ca, pacientii aflati in perioada de
incubatie si purtatorii sanatosi fiind surse posibile de trans-
mitere, nu pot fi identificate In mod eficient din cauza simp-
tomelor absente [10]. Un studiu realizat pe infectia cauzata
de SARS-CoV a demonstrat c3, in timpul unei eruptii intr-o
institutie medicald, dintre toti lucratorii medicali expusi ris-
cului de infectare, 7,5% au fost cauzate de cazuri pozitive cu
SARS asimptomatice [11]. Un alt studiu a aratat ca, din 255 de
pacienti cu MERS-CoV confirmata de laborator, 64 de pacienti
(25,1%) au fost raportati ca fiind asimptomatici [12, 13]. Un
articol din NEJM a raportat pentru prima data un studiu care
a demonstrat transmiterea virusului la un german confirmat
cu COVID-19 infectat dupa un contact cu un pacient chinez
asimptomatic [14]. S-a constatat cad sarcina virala detectata
la un pacient asimptomatic a fost similara cu cea detectata
la pacientii simptomatici, ceea ce indica potentialul mare de
transmitere a infectiei [15]. Astfel, cu toate ca pacientii asimp-
tomatici pot infecta alte persoane, sursele bibliografice menti-
oneaza ca numarul pacientilor implicati in procesul epidemic
este mic [15]. Totodatd, pacientii pot fi infectiosi nu doar in
timpul manifestarilor clinice dar si dupa Insanatosire. Astfel,
un cetdtean britanic care a participat la o conferinta in Singa-
pore a infectat alte 11 persoane in timp ce se odihnea intr-o
statiune din Alpii francezi, inclusiv, la Intoarcerea sa in Marea
Britanie [6].

Mecanismul si cdile de transmitere

Infectia este caracterizatd, de obicei, prin simptome respi-
ratorii, ceea ce indica transmiterea virusului prin picaturi [4,
9, 16], generate in timpul tusei si stranutului, de catre paci-
entii simptomatici, dar se poate transmite si de la persoane
asimptomatice [17], fie prin atingerea suprafetelor contami-
nate de ele si apoi atingerea nasului, gurii si ochilor [4]. Studi-
ile au elucidat ca incarcdtura virala a virusului COVID-19 este
mai mare 1n cavitatea nazala in comparatie cu faringe si fara
diferente mari la persoane simptomatice si asimptomatice [6].
Astfel, evidentiem ca persoanele asimptomatice prezinta ace-
lasi risc de contaminare ca si cele simptomatici, iar din punct
de vedere epidemiologic, primii pot contamina un numar mai
mare de persoane din cauza depistarii dificile a acestora.

In altd ordine de idei, mai multe studii au raportat simpto-
me gastrointestinale si/sau dovezi cd unii pacienti cu infectia
SARS-CoV-2 au ARN viral prezent in materiile fecale, ceea ce
sugereaza posibilitatea de a se transmite pe calea fecal-orala
[15, 18], si ar putea supravietui la temperatura camerei cel pu-
tin 1-2 zile [15]. In aceiasi ordine de idei, publicatia din Lancet
reaminteste medicilor sa nu ignore transmiterea SARS-CoV-2
si prin mucoasa ochilor [19], deoarece picaturile infectate si
fluidele corporale pot contamina cu usurinta epiteliul con-
junctiv uman [15].

Infectiile respiratorii pot fi transmise prin picaturi de dife-
rite dimensiuni: particulele de picaturi >5-10 pm in diametru,
sunt denumite picaturi respiratorii, iar particulele de picaturi
cu diametrul <5 pm sunt denumite picaturi de nuclee [20].

Aspecte epidemiologice in infectia COVID-19

It is important to note that, patients in incubation period
and healthy carriers are possible sources for transmission.
However, such sources of infection cannot be effectively iden-
tified due to the absent symptoms [10]. A study among health-
care workers (HCWs) exposed to patients with severe acute
respiratory syndrome (SARS), 7.5% had asymptomatic SARS-
positive cases [11]. Another study demonstrated that of 255
patients with laboratory-confirmed MERS-CoV infection, 64
patients (25.1%) were reported to be asymptomatic [12, 13].
An article in NEJM first reported a German to be confirmed
with COVID-19 after contact with an asymptomatic Chinese
patient [14]. The study reported that a viral load detected in
an asymptomatic patient was similar to that detected in symp-
tomatic patients, indicating the potential for transmission in
asymptomatic patients [15]. So, the idea of the authors is that
these asymptomatic patients may infect others or develop
symptoms later, but the number of patients involved is small
[15]. At the same time, patients can be contagious not only
during clinical manifestations but also after recovery. Thus, a
British citizen who attended a conference in Singapore, infect-
ed another 11 people while resting in a resort in the French
Alps, and after his return to UK [6].

Mechanism and routes of transmission

The infection is usually characterized by respiratory symp-
toms, which indicate the transmission of the virus by droplets
[4, 9, 16], generated during coughing and sneezing, by symp-
tomatic patients, but can also be transmitted from asymptom-
atic people [17], either by touching the surfaces contaminated
by them and then touching the nose, mouth and eyes [4]. Stud-
ies have shown that the viral load of COVID-19 virus is higher
in the nasal cavity compared to the pharynx, and without large
differences in symptomatic and asymptomatic individuals [6].
Thus, we point out that asymptomatic people have the same
risk of contamination as symptomatic ones, and from an epi-
demiological point of view, the first ones can contaminate a
larger number of people due to their difficult detection.

Several studies have reported gastrointestinal symptoms
and/or evidence that some patients with SARS-CoV-2 infec-
tion have viral RNA present in the faeces, suggesting the pos-
sibility of faecal-oral transmission [15, 18], and could survive
at room temperature for at least 1-2 days [15]. In the same
ideas, the Lancet reminds physicians not to ignore the trans-
mission of SARS-CoV-2 through the eye’s mucosa [19], as in-
fected droplets and body fluids can easily contaminate human
epithelium conjunctiva [15].

Respiratory infectious diseases can be transmitted by
droplets of different sizes: droplet particles >5-10 um in diam-
eter, are called respiratory droplets, and droplet particles with
a diameter <5 pm are called nucleus droplets [20]. According
to current evidence, COVID-19 virus is transmitted primar-
ily between humans through respiratory droplets with a di-
ameter >5-10 pm and contact [21]. In the analysis of 75,465
COVID-19 cases in China, airborne transmission was not dem-
onstrated [22]. At the same time, a recent study reports that
nebulization-generated SARS-CoV-2 may remain viable in
aerosols <5 um for several hours, suggesting that SARS-CoV-2
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Conform dovezilor actuale, virusul COVID-19 este transmis, in
primul rand, intre oameni prin picaturi respiratorii cu dime-
trul >5-10 um si contact [21]. Intr-o analizi a 75.465 de cazuri
COVID-19 in China, transmiterea aeriana nu a fost demonstra-
ta [22]. Totodata, un studiu recent relateaza ca, SARS-CoV-2
generat prin nebulizare poate ramane viabil si in aerosolii
<5 pum pe o perioada de cateva ore, astfel, sugerand ca SARS-
CoV-2 ar putea fi transmis cel putin partial si prin aerosoli cu
particule mici [23, 24].

in prezent, nu exista dovezi care sa arate cd SARS-CoV-2
poate fi transmis si pe cale verticald de la mama la fat [4, 25].
Au fost colectate probe neonatale din faringe, lichid amniotic,
sange de cordon si probe de lapte de la sase paciente care au
nascut prin cezariana si toate probele au fost negative pentru
SARS-CoV-2. Totodat3, reiesind din numarul mic de cercetari,
se recomanda a continua investigatiile pentru a putea de-
monstra importanta transmiterii intrauterine [25]. Cazuri de
transmitere a infectiei COVID-19 la nou-nascut, au fost descri-
se in perioada postnatala [4].

Persistenta virusului in mediul extern

Autorii mentioneaza c3, virusul se poate pastra pe supra-
fete de la cateva ore pana la cateva zile. Studiile bazate pe
persistenta virusurilor SARS-CoV-2 si SARS-CoV-1 pe diferite
medii cum ar fi aerosoli, plastic, otel inoxidabil, cupru si car-
ton au constat cd, SARS-CoV-2 a ramas viabil 1n aerosoli timp
de 3 ore, cu o reducere a titrului infectios de la 103,51a 102,7
TCID50 pe litru de aer. Aceasta reducere a fost similara cu cea
observata cu SARS-CoV-1, de la 104,3 la 103,5 TCID50 pe mi-
lilitru [24]. SARS-CoV-2 a fost mai stabil pe plastic si otel ino-
xidabil decat pe cupru si carton, unde virusul a fost detectat
panala 72 de ore de la aplicarea pe aceste suprafete, desi titrul
virusului a fost redus foarte mult dupa 72 de ore pe plastic si
dupa 48 de ore pe otel inoxidabil [24]. Aceste descoperiri sunt
similare celor cu SARS-CoV-1, in care aceste forme de transmi-
tere au fost asociate cu raspandirea nosocomiala [24]. Astfel,
riscul infectarii personalului medical in timpul acordarii asis-
tentei medicale este foarte mare.

Pe langa faptul ca virusul poate ramane viabil pe suprafe-
te timp de cateva zile In conditii atmosferice favorabile, este
de mentionat ca acesta este distrus in mai putin de un minut
dupa aplicarea dezinfectantilor obisnuiti cum ar fi etanol de
62-71%, hipoclorit de sodiu 0,1%, peroxid de hidrogen 0,5%
etc [4, 6]. Alte preparate biocide, cum ar fi 0,05-0,2% clorura
de benzalconiu sau 0,02% clorhexidina clorhidrat sunt mai
putin eficiente [4].

Perioada de incubatie si indicele de reproducere

In prezent, este demonstrat ci perioada de incubatie a CO-
VID-19 constituie 1-14 zile. Totusi, majoritatea cercetarilor au
evidentiat ca perioada de incubatie este mai mica de 14 zile,
in medie fiind de 3-7 zile. Exista 2 studii conform carora pe-
rioada medie de incubatie este de 5,2 zile, bazate pe analiza
retrospectiva a 10 cazuri in stadiul incipient al epidemiei din
China CDC (CI95%: 4,1 - 7,0; 95% dintre pacienti au dezvoltat
semne clinice dupa 12,5 zile) si Universitatea Johns Hopkins,
pe baza estimarilor a 101 cazuri confirmate publicate in 38
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may be transmitted at least partially through small particle
aerosols [23, 24].

Currently, there is no evidence that SARS-CoV-2 can also
be transmitted vertically from mother to foetus [4, 25]. Neo-
natal samples from the pharynx, amniotic fluid, cord blood
and milk samples were collected from six caesarean delivery
patients and all samples were negative for SARS-CoV-2. At the
same time, based on the small number of researches, it is rec-
ommended to continue the investigations in order to be able
to demonstrate the importance of intrauterine transmission
[25]. Cases of transmission of COVID-19 infection to the new-
born have been described in the postnatal period [4].

Persistence of the virus in the external environment

The authors mention that the virus can survive on surfac-
es from a few hours to a few days. Studies based on the per-
sistence of SARS-CoV-2 and SARS-CoV-1 viruses on various
media such as aerosols, plastics, stainless steel, copper and
cardboard found that SARS-CoV-2 remained viable in aerosols
for 3 hours, with a reduction in infectious titre from 103.5 to
102.7 TCID50 per litre of air. This reduction was similar to
that observed with SARS-CoV-1, from 104.3 to 103.5 TCID50
per millilitre [24]. SARS-CoV-2 was more stable on plastic and
stainless steel than on copper and cardboard, where the virus
was detected up to 72 hours after application on these surfac-
es, although the virus titre was greatly reduced after 72 hours
on plastic and after 48 hours on stainless steel [24]. These
findings are similar to those with SARS-CoV-1, and that forms
of transmission have been associated with nosocomial spread
[24]. Thus, the risk of infecting healthcare professionals dur-
ing healthcare is very high.

In addition to the fact that the virus can remain viable on
surfaces for several days in favourable conditions, it is men-
tioned that it is destroyed in less than a minute after the ap-
plication of common disinfectants such as 62-71% ethanol, 0,
1% of sodium hypochlorite, 0.5% hydrogen peroxide etc [4, 6].
Other biocidal preparations, such as 0.05-0.2% benzalkonium
chloride or 0.02% chlorhexidine hydrochloride are less effec-
tive [4].

Incubation period and reproduction index

Currently, it is shown that the incubation period of COV-
ID-19 is 1-14 days. However, most researches have shown that
the incubation period is less than 14 days, averaging 3-7 days.
There are 2 studies according to which the average incubation
period is 5.2 days, based on retrospective analysis of 10 cases
in the early stages of the Chinese CDC epidemic (C195%: 4.1 to
7.0; 95% of patients developed clinical signs after 12.5 days),
and Johns Hopkins University based on estimates of 101 con-
firmed cases published in 38 provinces, regions or countries
(for CI195%: 4.4 to 6.0; and 97.5%) of patients developed clini-
cal signs after 10.5 days) [26, 27].

The spread of a new pathogenic infectious agent is char-
acterized by the evolution of the epidemic process through
three phases: (1) the initial phase of slow accumulation of new
cases of infection (often undetectable); (2) the second phase
of rapid growth of cases of disease and deaths; (3) a possible



de provincii, regiuni sau tari (pentru CI95%: 4,4 pana la 6,0;
iar 97,5% dintre pacienti au dezvoltat semne clinice dupa 10,5
zile) [26, 27]. Raspandirea unui nou agent infectios patogen
este caracterizata prin evolutia procesului epidemic prin trei
faze distincte: (1) faza initiala de acumulare lentda a noilor
cazuri de infectare (adesea nedetectabile); (2) a doua faza
de crestere rapida a cazurilor de imbolnavire si deces; (3) o
eventuala incetinire a transmiterii datorita reducerii numaru-
lui de persoane sensibile, ceea ce duce, in mod tipic, la finali-
zarea primei unde epidemice [28]. Cea mai clasica metoda de
modelare a procesului epidemic in maladiile infectioase este
modelul SIR, care reprezinta dinamica evolutiei unei persoane
de la starea de receptivitate (S), la faza de infectiozitate (I) si,
ulterior, faza de recuperare (R) [29]. Abordarea standard R
poate furniza informatii stiintifice mai detaliate, daca modelul
LSusceptibil-Infectat-Recuperat’, (SIR), este reglat corect [29].

O importantd deosebita o are indicele de reproducere de
baza (R ), care este definit ca numdr mediu de cazuri secunda-
re generate de un caz de boald intr-o populatie total sensibila.
Studiile realizate utilizdnd metode stohastice si statistice pen-
tru estimdrile curente ale R, mediu au demonstrat ca acesta va-
riazd de la 1,9 la 6,5 reflectate 1n opt publicatii [1, 30, 31]. Din
20 de estimari, 13 se incadreaza in intervalul 2,0 si 3,0. Esti-
madrile sunt comparabile cu cele ale SARS-CoV, la care R, in faza
timpurie a focarului din Hong Kong a constituit 2,7 si Singapore
2,2-33,6 [30, 32], iar in gripa pandemica H1N1 din 2009, acesta
a constituit 1,3-2,0. Totodatd, cel mai mare indice de reprodu-
cere In SARS-CoV-2 a constituit 6,47 si este determinat intr-o
analiza primara a numarului de cazuri raportate in China pana
la 22 ianuarie 2020, unde ratele de contact au fost mai mari
in perioada sarbatorii de Anul Nou [33]. Este demonstrat ca
daca R,>1, atunci numarul de infectdri este probabil sa creas-
ca, iar daca R, <1, transmisia infectiei este probabil sa dispara
[1]. Numarul de reproducere de baza este un concept central
in epidemiologia bolilor infectioase, indicand riscul unui agent
infectios in ceea ce priveste raspandirea epidemiei.

Rdspdndirea infectiei COVID-19 in lume si Republica
Moldova

Actualmente, sunt inregistrate 4.681.529 de persoane in-
fectate si 310.614 persoane decedate in lume (16.05.2020)
[34]. Incidenta prin infectia cu COVID-19 la nivel mondial con-
stituie 60,13 la 100.000 populatie. Cele mai multe cazuri sunt
inregistrate pe continentul American cu 1.909.483 de cazuri
(40,78%). Pe locul doi, este situata regiunea Europeana unde
s-au inregistrat 1.848.445 de cazuri (37,61%), urmata de re-
giunea Mediterana de Est cu 315.668 cazuri (6,74%), Regiu-
nele Pacificul de Vest - 166.721 cazuri (3,56%), Asia de Sud-
Est-127.995 cazuri (2,73%) si Africa - 56.461 cazuri (1,20%)
[34]. Conform datelor OMS, la moment, cele mai afectate sau
dovedit a fi SUA - 1.382.362 cazuri, Rusia - 272.043 cazuri,
Regatul Unit - 236.715 cazuri, Spania - 230.183 cazuri, Italia -
223.885 cazuri, Brazilia - 202.918 cazuri, Germania-173.772
cazuri si Turcia - 146.457 cazuri.

Rata fatalitatii la nivel global constituie 6,63% (302.059
cazuri). Cele mai multe cazuri de deces au fost inregistrate in
Europa - 9,04% si pe continentul american - 5,98% [35].
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slowdown in transmission due to the reduction in the number
of sensitive individuals, which typically leads to the comple-
tion of the first epidemic wave [28]. The most classic method
of modelling the epidemic process in infectious diseases is
the SIR model, which represents the dynamics of a person’s
evolution from the state of susceptible (S), to the infectivity
phase (I) and subsequently the recovery phase (R) [29]. The
standard approach R can provide more detailed scientific in-
formation if the “Susceptible-Infected-Recovered”, (SIR), model
is set correctly [29].

The basic reproductive index (R ), which is defined as the
number of secondary cases generated by a case of disease in a
totally sensitive population, is of particular importance. Stud-
ies using stochastic and statistical methods for current esti-
mates of mean R have shown that it ranges from 1.9 to 6.5
reflected in eight publications [1, 30, 31]. Of the 20 estimates,
13 are in the 2.0 and 3.0 range. The estimates are comparable
to those of SARS-CoV, in which R in the early phase of the
Hong Kong outbreak was 2.7 and Singapore 2.2-33.6 [30, 32],
and in the 2009 H1N1 pandemic influenza, it was 1.3-2.0. At
the same time, the highest reproduction rate in SARS-CoV-2
was 6.47 and is determined in a primary analysis of the cases
reported in China until January 22, 2020, where contact rates
were higher during New Year’s Eve [33]. It is shown that if R
>1, then the number of infections is likely to increase, and if
R, <1, the transmission of the infection is likely to disappear
[1]. Basic reproductive numbers are a central concept in the
epidemiology of infectious diseases, indicating the risk of an
infectious agent in terms of the spread of the epidemic.

COVID-19 infection spread in the world and in the Re-
public of Moldova

There are currently 4,681,529 infected people and
310,614 deaths worldwide (16.05.2020) [34]. The incidence
of COVID-19 infection worldwide is 60.13 per 100,000 peo-
ple. Most cases are recorded in the Americas with 1,909,483
cases (40.78%). On the second place is the European region,
where there are 1,848,445 registered cases (37.61%), fol-
lowed by the Eastern Mediterranean region with 315,668
cases (6.74%), the Western Pacific Regions - 166,721 cases
(3.56%), Southeast Asia - 127,995 cases (2.73%) and Africa
- 56,461 cases (1.20%) [34]. According to WHO data, cur-
rently the most affected are the US - 1,382,362 cases, Russia
- 272,043 cases, the United Kingdom - 236,715 cases, Spain
- 230,183 cases, Italy - 223,885 cases, Brazil - 202 918 cases,
Germany - 173,772 cases and Turkey - 146,457 cases. The fa-
tality rate globally is 6.63% (302,059 cases). Most deaths were
recorded in Europe - 9.04% and in the Americas - 5.98% [35].

In the Republic of Moldova, on 16.05.2020, 5,934 cases of
COVID-19 infection were reported, being on the 50th place
worldwide, the incidence per 100 thousand of population was
147.14 [36]. At the same time, in present 207 deaths are re-
corded, and the fatality rate is 3.48%.

The size of the outbreak
Three studies conducted on the model of the Wuhan epi-
demic have shown that doubling the number of cases in the
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in Republica Moldova, la data de 16.05.2020, au fost rapor-
tate 5934 cazuri de infectie COVID-19, fiind pe locul 50 la ni-
vel mondial, incidenta la 100 mii populatie a constituit 147,14
[36]. Totodata, la etapa actuala, sunt Inregistrate 207 decese,
iar rata fatalitatii constituie 3,48%.

Dimensiunile focarului

Trei cercetari realizate pe modelul epidemiei din Wuhan
au permis evidentierea faptului ca dublarea numarului de ca-
zuri In epidemie este estimata la 6,4-7,4 zile [30]. O analiza
bazata pe modelarea matematica a estimat ca peste 75.815
(CI95% 37.304 - 130.330) persoane au fost infectate pana la
25 ianuarie 2020, iar numarul de cazuri s-a dublat la fiecare
6,4 zile [32]. Astfel, timpul necesar pentru dublarea numarului
de cazuri n epidemia COVID-19 este estimat in medie de 6-7
zile.

Factorii de risc

Infectia provocata de virusul SARS-COV-2 este o boala in-
fectioasa emergentd, iar populatia de toate rasele si varstele
au o sensibilitate absoluta fata de acest virus de tip nou [37].
Totusi, exista ingrijorari ca pandemia COVID-19 nu va afecta la
fel toate populatiile, unele fiind deosebit de vulnerabile [38].

Este clar ca anumite grupuri de populatie, cum ar fi per-
soanele cu co-morbiditati, varsta inaintatd, o stare imunocom-
promisa si deprinderi daundtoare prezinta un risc ridicat de
boald severd, precum si un prognostic rezervat [37, 39, 40].
In Regatul Unit, pana la 25% din populatie este desemnati ca
fiind cu risc ridicat, incluzand toti adultii cu varsta peste 70
de ani si cei cu conditii de sanatate subiacente, precum sunt
bolile respiratorii, cardiovasculare si cancerul [41].

Riscul de a face o forma grava si deces in COVID-19 creste
odata cu avansarea in varsta si prezenta conditiilor de sanata-
te comorbide [2, 42]. Studiile realizate In China, Marea Brita-
nie, Italia si SUA au identificat persoanele cu varsta inaintata
ca si indivizi mai susceptibili la actiunea virusului SARS-CoV-2
[40, 42-46] varsta peste 65 de ani: OR = 6,06, CI95% = 3,98
-9,22), p<0,0001 [47]. Conform datelor CDC din China, majo-
ritatea pacientilor au fost cu varsta cuprinsa intre 30 si 79 de
ani (87%) [48]. Astfel, rata fatalitatii COVID-19 s-a dovedit a
fi de 14,8% la pacientii cu varsta mai mare de 80 de ani si de
<4% la pacientii de pana la de 70 de ani [49]. Proportia paci-
entilor decedati cu varsta cuprinsa intre 60 si 69 de ani a fost
semnificativ mai micd decat cea a pacientilor supravietuitori
(p<0,001), in timp ce proportia pacientilor decedati cu varsta
peste 80 de ani a fost semnificativ mai mare (p = 0,014) [50].
Un alt studiu a constatat ca pacientii in etate (varsta 264 ani)
au prezentat o mortalitate mai mare decat pacientii mai tineri
(varsta <63 ani) (36% vs 15%; diferentd, 21% (CI95% = 17%
- 26%, p<0,001). in randul pacientilor cu varsta inaintata, co-
morbiditatile erau mult mai frecvente [51]. Aceste particulari-
tati subliniaza importanta masurilor de protejare persoanelor
cu varsta peste 60 ani si a celor cu conditii medicale subiacen-
te [52].

Un alt aspect elucidat, al persoanelor din grupul de risc
major au fost legate de gen. Analiza surselor bibliografice a
evidentiat ca genul masculin este mai frecvent afectat de in-
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epidemic is estimated at 6.4 to 7.4 days [30]. An analysis
based on mathematical modeling estimated that over 75,815
(CI95% = 37,304 to 130,330) of people were infected by Janu-
ary 25, 2020, and the number of cases doubled every 6.4 days
[32]. So, the time required for doubling the number of cases in
the COVID-19 epidemic is estimated at an average of 6-7 days.

Risk factors

The infection caused by the SARS-CoV-2 is an emerging in-
fectious disease, and people of all races and ages have an ab-
solute susceptibility to this new type of virus [37]. However,
there are concerns that the pandemic COVID-19 will not affect
all the population equally; some of them are being particularly
vulnerable [38].

It is clear that certain population groups, such as people
with comorbidities, old age, an immunocompromised condi-
tion and harmful habits have a high risk of severe disease, as
well as a reserved prognosis [37, 39, 40]. In the United King-
dom, up to 25% of the population is identified as at high risk,
including all adults over the age of 70 and those with underly-
ing health conditions, such as respiratory diseases, cardiovas-
cular diseases and cancer [41].

The risk of severe form and death in COVID-19 increases
with advancing age and the presence of comorbid health con-
ditions [2, 42]. Studies in China, the United Kingdom, Italy, and
the United States have identified older people as individuals
more susceptible to the action of the SARS-CoV-2 virus [40,
42-46] age over 65 years: OR = 6.06, CI95% = 3.98 to 9.22, p
<0.00001 [47]. According to the China CDC data, the major-
ity of patients were between 30 and 79 years old (87%) [48].
Thus, the COVID-19 fatality rate was found to be 14.8% at the
patients older than 80 years and <4% at the patients up to 70
years [49]. The proportion of patients who died at the age of
60 to 69 years was significantly lower than that of surviving
patients (p<0.001), while the proportion of patients who died
over the age of 80 was significantly higher (p = 0.014) [50].
Another study found that elderly patients (age =64 years)
had a higher mortality than the younger patients (age <63
years) (36% vs 15%; difference, 21%, CI95% = 17% to 26%;
p<0.001). Among elderly patients, comorbidities were much
more common [51]. These features underline the importance
of the protection measures of people over the age of 60 and
those with underlying medical conditions [52].

Another elucidated aspect of the people in greater risk
group was related to gender. Analysis of bibliographic sourc-
es has showed that men are more frequently affected by CO-
VID-19 infection than women [27, 47-51, 53]. This phenom-
enon is explained by the higher frequency of risk factors that
contribute to the aggravation of the disease in the male popu-
lation [54, 55]. Analysis of patients affected by COVID19 in the
US showed that 54.4% of all of them were men [45]. Men may
face a higher risk of developing critical conditions OR = 1.76,
CI95% = 1.41 to 2.18, p<0.0001 [47]. The same feature was
found in Italy [56], which could be partly due to increased rates
of smoking and associated comorbidities [41]. Thus, speaking
of patients hospitalized in intensive care in Lombardy (Italy),



fectia cu COVID-19 decat femeile [27, 47-51, 53]. Acest feno-
men este explicat prin frecventa mai mare a factorilor de risc
care contribuie la agravarea bolii la populatia masculina [54,
55]. Analiza pacientilor afectati de COVID-19 din SUA a ara-
tat ca 54,4% din totalul acestora au fost barbati [45]. Barbatii
s-ar putea confrunta cu un risc mai mare de a dezvolta stari
critice OR =1,76; CI95% = 1,41 - 2,18, p<0,00001 [47]. Aceiasi
particularitate a fost constatata si n Italia [56] care ar putea fi
partial datorata ratelor sporite de fumatori si comorbiditatilor
asociate [41]. Astfel, pacienti internati in terapie intensiva din
Lombardia (Italia), 82% dintre bolnavi au fost barbati, 49%
dintre pacienti aveau hipertensiune cronica, 21% - boli cardio-
vasculare, 17% - diabet, 8% - neoplazii, 4% - boala pulmonara
obstructiva cronica si 3% - insuficienta renala cronica [44].

Evaluarile factorilor de risc pe baza datelor din China, Eu-
ropa si SUA indica faptul ca cei cu risc mai mare de boala se-
vera din COVID-19 includ barbati mai in varsta, inclusiv per-
soane de toate varstele care au obezitate si afectiuni medicale
subiacente, cum ar fi hipertensiune arterialg, boli cardiovascu-
lare, boli pulmonare cronice si boli metabolice cronice, cum ar
fi diabetul de tip 2 [52]. Principalele comorbiditati constatate
la pacientii spitalizata au fost hipertensiunea arteriala (15-
30%), diabetul zaharat (7,4-19%) si patologiile vasculare (2,5-
8%) [54, 55]. Proportia bolilor subiacente, cum ar fi hiperten-
siunea, diabetul, bolile cardiovasculare si bolile respiratorii au
fost semnificativ statistic mai mari la pacientii critici in com-
paratie cu pacientii care nu au fost critici (diabet: OR = 3,68,
CI95% = 2,68 - 5,03, p<0,00001; hipertensiune arteriala: OR =
2,72,C195% = 1,60 - 4,64, p = 0,0002; boli cardiovasculare: OR
= 5,19, CI95% = 3,25 - 8,29, p<0,00001; boli respiratorii: OR
=5,15,CI95% = 2,51 - 10,57, p<0,00001) [47]. Comorbiditati-
le preexistente, cum ar fi hipertensiunea arteriald, diabetul si
bolile cardiovasculare sunt asociate cu o severitate mai mare
si cu o rata mai mare de fatalitate a COVID-19 [47, 49, 50, 57].
La 89,3% din pacientii adulti afectati de SARS-COV-2 au fost
constatate una sau mai multe afectiuni de baza, iar cele mai
frecvente afectiuni au fost hipertensiunea arteriala (49,7%),
obezitatea (48,3%), boala pulmonara cronica (34,6%), diabe-
tul zaharat (28,3%) si bolile cardiovasculare (27,8%) [45]. De-
oarece majoritatea populatiei cu diabet zaharat sunt de varsta
inaintata si au multiple co-morbiditati, obezitate, emfizem, hi-
pertensiune arteriala si insuficienta cardiaca, prezinta un risc
mai mare de infectie si pot avea consecinte mai grave in cazul
in care contracteaza virusul [58, 59].

Alte studii mentioneaza faptul c3, obezitatea si fumatul au
fost asociate cu riscuri crescute pentru COVID-19 [60-62, 52].
Obezitatea creste semnificativ riscul de hipertensiune arteri-
ala, diabet de tip 2 si boli cardiovasculare, care prezinta trei
dintre cele mai importante afectiuni de baza pentru COVID-19
[41, 44, 52]. Studiile au aritat cd, obezitatea (IMC >30 kg/m?)
si obezitatea severa (IMC >35 kg/m?) au fost prezente in
47,6% si, respectiv, 28,2% din cazuri COVID-19 [53]. Totodata,
sursele bibliografice indica faptul ca fumatul este un determi-
nant major al agravarii starii de sanatate a pacientului cu CO-
VID-19 [47, 62, 63]. Rata acestora a constituit de la 6% pana
la 12,6% dintre pacientii internati [44]. A fost demonstrat fap-
tul ca pacientii fumatori au risc mai mare de a dezvolta stari
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82% of patients were male, 49% of patients had chronic hy-
pertension, 21% - cardiovascular disease, 17% - diabetes, 8%
- neoplasms, 4% - chronic obstructive pulmonary disease,
and 3% - chronic renal insufficiency [44].

The risk factor assessments based on data from China,
Europe, and the United States indicate, that people with a
higher risk for severe COVID-19 disease include older men,
including people of all ages who are obese and have underly-
ing medical conditions, such as hypertension, cardiovascular
disease, chronic lung disease and chronic metabolic diseases
such as diabetes type II [52]. The main comorbidities found
in hospitalized patients were hypertension (15.0-30.0%),
diabetes (7.4-19.0%) and vascular pathologies (2.5-8.0%)
[54, 55]. The proportion of underlying diseases such as hy-
pertension, diabetes, cardiovascular disease and respiratory
disease were statistically significantly higher in critically ill
patients compared to non-critical patients (diabetes: OR =
3.68, C195% = 2.68 to 5.03), p<0.00001; hypertension: OR =
2.72, CI95% = 1.60 to 4.64, p = 0.0002; cardiovascular dis-
ease: OR=5.19, C195% = 3.25 t0 8.29, p<0.00001; respiratory
diseases: OR = 5.15, C195% = 2.51 to 10.57, p<0.00001 [47].
The co-morbidities background, such as hypertension, diabe-
tes and cardiovascular disease are associated with the higher
severity and a higher fatality rate of COVID-19 [47, 49, 50,
57].1n 89.3% of adult patients affected by SARS-COV-2, one or
more underlying conditions were found, and the most com-
mon conditions were hypertension (49.7%), obesity (48.3%),
chronic lung disease (34.6%), diabetes (28.3%) and cardio-
vascular disease (27.8%) [45]. It is explained by the fact, that
most people with diabetes are elderly and have multiple co-
morbidities, obesity, emphysema, high blood pressure and
heart insufficiency [58, 59].

Other studies mention that obesity and smoking have been
associated with increased risks for Covid-19 [60-62, 52]. The
obesity significantly increases the risk of high blood pressure,
diabetes type Il and cardiovascular disease, which presents
three of the most important underlying conditions for COV-
ID-19 [41, 44, 52]. Studies have shown that obesity (BMI >30
kg/m?) and severe obesity (BMI >35 kg/m?) were present in
47.6% and 28.2% of COVID-19 cases, respectively [53]. At
the same time, the bibliographic sources indicate that smok-
ing is a major determinant of the worsening of the patient’s
health with COVID-19 [47, 62, 63]. Their rate ranged from 6.0
to 12.6% of hospitalized patients [44]. It has been shown that
smoking patients have a higher risk of developing critical or
fatal conditions OR = 2.51, CI 95% = 1.39 to 3.32, p = 0.0006
[47]. At the same time, some studies conducted on the patients
in China and the USA have established the immunomodula-
tory effects of nicotine, which suggests that pharmaceutical
nicotine could be considered a potential treatment option in
COVID-19 [64]. However, the WHO is reluctant to make these
claims, requiring strong scientific evidence to confirm any
connection between nicotine and the prevention or treatment
of COVID-19 [65].

There was a higher risk of severe complications in patients
who have recently undergone chemotherapy or surgery in the
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critice sau fatale OR = 2,51, CI95% = 1,39 - 3,32, p = 0,0006
[47]. Totodatd, unele studii realizate pe bolnavii din China si
SUA, au stabilit efectele imunomodulatoare ale nicotinei, care
sugereaza ca nicotina farmaceutica ar putea fi considerata o
optiune potentiala de tratament in COVID-19 [64]. Totusi,
OMS manifesta reticenta fata de aceste afirmatii, fiind nece-
sare dovezi stiintifice solide pentru a confirma orice legatura
intre nicotina si prevenirea sau tratamentul COVID-19 [65].

A fost evidentiat un risc mai mare de complicatii severe la
pacientii care au fost supusi recent chimioterapiei sau inter-
ventiei chirurgicale in ultimele 30 de zile, la pacientii cu can-
cer siinfectia COVID-19 sila cei fara cancer (75% fata de 43%)
[43]. In plus, modelele de regresie Cox au estimat ci la pacien-
tii cu cancer evolutia severa a bolii s-a instalat mai rapid decat
la cei fara cancer (timp mediu pana la evenimente severe 13
zile vs 43 zile) [43].

Din categoria de risc sunt mentionati si persoanele cu tul-
burari de consum de alcool si boala hepatica asociata alcoolu-
lui [38]. Imposibilitatea de a merge la vizite regulate la medici,
acces limitat pentru acordarea ajutorului spitalicesc si izo-
larea sociald, duce la decompensare psihologica si cresterea
consumului de alcool sau recidiva.

Indiscutabil, o atentie deosebita, dar si eforturi mai mari
de prevenire si reducere a transmiterii SARS-COV-2 trebuie
aplicate 1n populatia din grupul de risc inalt [66].

Noutdti in dezvoltarea vaccinului contra SARS-CoV-2

Diagnosticarea rapida, vaccinurile si tratamentul sunt in-
terventii importante pentru gestionarea focarului cu corona-
virus de tip nou [67]. Este cunoscut faptul ca, cea mai efectiva
metoda de prevenire a maladiilor infectioase este vaccinarea
populatiei receptive. Astfel, condusi de experienta anterioara
cat si platforma tehnica existenta in dezvoltarea vaccinurilor
contra SARS-CoV si MERS-CoV, cercetatorii s-au concentrat
asupra elaborarii vaccinului 2019-nCoV. in acest context, cer-
cetatorii la nivel global si-au unit eforturile pentru a elabora
un vaccin impotriva COVID-19 si intdmpina o serie de provo-
cari atat in plan logistic cat si in plan stiintific [68-70]. Printre
tehnologiile de vaccin supuse evaluarii se numara vaccinele vii
antivirale, vaccinurile proteice recombinate subunitare, ARN
- vaccinuri, ADN - vaccinuri, vaccinuri inactivate, vaccinuri vii
atenuate, vaccin cu actiune replicabila a vectorului viral, vac-
cin cu actiune ne-replicabila a vectorului viral, vaccin cu par-
ticule asemanatoare virusului (VLP) [71-73]. Potrivit informa-
tiei oferite de OMS exista cinci vaccinuri candidate n proces
de evaluare clinica si 71 vaccinuri candidate In evaluarea pre-
clinica [74-75]. Dintre vaccinurile cu statut de coronavirus
candidate In proces de evaluare clinica la moment se regasesc
un vaccin cu actiune ne-replicabila a vectorului viral, un ADN-
vaccin, doua vaccinuri inactivate si un ARN-vaccin. [71]. Astfel,
la moment, 18 tari s-au implicat in dezvoltarea unui vaccin efi-
cace contra virusului SARS-CoV-2, cum ar fi: China, SUA, Sue-
dia, Japonia, Italia, India, Thailanda, Canada, Germania, Marea
Britania, Spania, Danemarca, Franta, Rusia, Romania, Israel si
Olanda.
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last 30 days, at the patients with cancer and COVID-19 infec-
tion, and in those without cancer (75% vs. 43%) [43]. In addi-
tion, a Cox regression model was estimated at the patients with
severe disease and cancer development has installed faster
than those without cancer (average time to severe events 13
days vs 43 days) [43].

The risk category also includes people with alcohol con-
sumption disorders and alcohol-related liver disease [38]. The
impossibility of having regular doctor visits, limited access to
hospital care and social isolation, leads to psychological de-
compensation and increased alcohol consumption or recur-
rence.

Undoubtedly, a special attention, but also greater efforts
should be made to prevent and reduce the SARS-COV-2 trans-
mission in the high-risk population [66].

News in the development of the SARS-CoV-2 vaccine

Rapid diagnosis, vaccines and treatment are important in-
terventions for the management of the new type of coronavi-
rus outbreak [67]. It is known that the most effective method
of preventing infectious diseases is to vaccinate the suscepti-
ble population. Thus, led by previous experience as well as the
existing technical platform in the development of SARS-CoV
and MERS-CoV vaccines, the researchers focused on develop-
ing the 2019-nCoV vaccine. In this context, global researchers
have joined forces to develop a vaccine against COVID-19 and
face some big challenges, both scientific and logistical [68-70].
Vaccine technologies to be evaluated include protein subunit
vaccines, RNA-vaccines, DNA-vaccines, inactivated vaccines,
live attenuated virus vaccines, replicating viral vaccines, non-
replicating viral vector vaccines, virus-like particle vaccines
(VLP) [71-73]. According to the information provided by the
WHO, there are five candidate vaccines in the clinical evalu-
ation process and 71 candidate vaccines in the pre-clinical
evaluation [74-75]. Among the vaccines with candidate coro-
navirus status in the process of clinical evaluation are current-
ly a non-replicating viral vector vaccine, a DNA vaccine, two
inactivated vaccines and an RNA vaccine. [71]. Thus, at pres-
ent, 18 countries have been involved in the development of
an effective vaccine against SARS-CoV-2 virus, they are: China,
USA, Sweden, Japan, Italy, India, Thailand, Canada, Germany,
Great Britain, Spain, Denmark, France, Russia, Romania, Israel
and the Netherlands.

Conclusions

At the present stage, humanity is facing the biggest pan-
demic caused by SARS-CoV-2 virus, that lead to the consider-
able medical, social and economic impact. Reducing and locat-
ing the spread of infection is a global priority and requires the
multisectoral involvement of public health services. Thus, the
study of the epidemiological features of the infection spread
in the human community will allow the development of action
and response strategies at the country level and at the global
level, as well.



Concluzii

La etapa actuald, omenirea se confruntd cu cea mare pan-
demie cauzata de virusul SARS-CoV-2, determinat de impactul
medical, social si economic destul de considerabil. Reducerea
si localizarea raspandirii infectiei este prioritatea globala si
necesita implicarea multisectoriald a serviciilor de sanatate
publica. Astfel, studierea particularitatilor epidemiologice de
raspandire a infectiei in comunitatea umana va permite elabo-
rarea strategiilor de actiune si raspuns la nivel de tara, dar si
totodatd, la nivel global.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

0 expunere clara a celor mai reprezentative modificari de
laborator constatate la pacientii cu infectia COVID-19, actual-
mente, lipseste.

Ipoteza de cercetare

Datele disponibile In prezent sugereaza ca la pacientii cu
COVID-19 se apreciaza modificdri semnificative ale parame-
trilor de laborator; iar unii dintre acestia pot fi, de asemenea,
considerati predictori importanti ai evolutiei clinice grave.

Noutatea adusa literaturii stiintifice din domeniu

Utilizand rRT-PCR ca standard de aur, aproape 70% dintre
pacienti ar putea fi clasificati drept COVID-19 pozitivi sau ne-
gativi in baza parametrilor lor hematologici. Au fost apreciati
o serie de parametri hematologici care pot prezice si evolutia
catre forme grave sau critice de COVID-19.

Rezumat

Introducere. Pandemia globala a bolii provocate de coro-
navirusul de tip nou a fost declarata de Organizatia Mondiala
a Sanatatii (OMS) in martie 2020. Pe masura ce populatia glo-
bala continua sa opuna rezistenta pandemiei bolii provocate
de noul coronavirus (COVID-19), metodele de testare si algo-
ritmii pentru utilizarea lor in evaluarea COVID-19 evolueaza
rapid. Caracteristicile clinice ale COVID-19 au fost definite pe
larg, Insa o descriere a celor mai reprezentative modificari de
laborator apreciate la pacientii cu infectie cu COVID-19 lipsesc
in continuare. Scopul acestui articol este de a oferi o analiza de
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What is not known yet, about the topic

An outline of the most representative laboratory abnor-
malities found in patients with COVID-2019 infection is still
lacking to the best of our knowledge.

Research hypothesis

The currently available data suggests that many laborato-
ry parameters are deranged in patients with COVID-19, and
some of these may also be considered significant predictors
of adverse clinical outcomes.

Article’s added novelty on this scientific topic

Using rRT-PCR as the gold standard, almost 70% of the pa-
tients could be classified as COVID-19 positive or negative on
the basis of their hematological parameters. A number of he-
matological parameters were also found to predict progres-
sion toward severe or critical forms of COVID-19.

Abstract

Introduction. The global pandemic of new coronavi-
rus disease was declared by the World Health Organization
(WHO) in March 2020. As the world continues to cope with the
2019 novel coronavirus disease (COVID-19) pandemic, test-
ing methods and algorithms for their use in the assessment
of COVID-19 are rapidly evolving. The clinical characteristic of
COVID-19 have been broadly defined, an outline of the most
representative laboratory abnormalities found in patients
with COVID-2019 infection is still lacking to the best of our
knowledge. The aim of this article is to provide a brief over-



ansamblu asupra practicilor actuale si a strategiilor potentiale
in diagnosticarea celor mai frecvente modificari ale parametri-
lor de laborator intalnite la pacientii cu infectia COVID-2019.

Material si metode. S-a efectuat o cautare electronica in
baza de date Medline (PubMed Interface), Scopus si Web of Sci-
ence, utilizand cuvintele cheie ,SARS-CoV-2" ,2019-nCoV” sau
»COVID-19” fara restrictii de data sau limba. Titlul, rezumatul
si textul complet (cand a fost disponibil) al tuturor articolelor
identificate, In conformitate cu aceste criterii de cautare, au
fost analizate, iar cele care descriu diagnosticul si modificari-
le semnificative de laborator la pacientii cu infectie severa cu
COVID-19 au fost in cele din urma selectate. Referintele docu-
mentelor identificate au fost, de asemenea, verificate pentru
detectarea studiilor suplimentare.

Concluzii. Depistarea ARN-ului SARS-CoV-2 prin reactia
de polimerizare in lant, cu detectie in timp real (rRT-PCR) este
utilizata pentru a confirma diagnosticul clinic al COVID-19 de
catre laboratoarele de diagnostic molecular. Utilizand rRT-PCR
ca standard de aur, aproape 70% dintre pacienti ar putea fi
clasificati ca COVID-19 pozitivi sau negativi pe baza parame-
trilor hematologici. Astfel, un simplu test de sange ar putea
contribui la identificarea testelor rRT-PCR fals-pozitive /nega-
tive, dar ar putea fi utilizat si in tarile in curs de dezvoltare si
in acele tari care sufera de o deficienta de reactivi rRT-PCR si/
sau de laboratoare specializate, ca o alternativa ieftina si dis-
ponibilad pentru identificarea potentialilor pacienti COVID-19.

Cuvinte cheie: COVID-19, diagnostic, test de amplificare a
acizilor nucleici, markeri de laborator.

Introducere

Pandemia globala a bolii provocate de coronavirusul de tip
nou 2019 (COVID-19) cauzata de coronavirusul sindromului
respirator acut sever 2 (SARS-CoV-2), a fost declarata de Or-
ganizatia Mondiald a Sanatatii (OMS) 1n martie 2020 [1]. Pe
masura ce populatia globala continua sa opuna rezistenta pan-
demiei bolii provocate de noul coronavirus (COVID-19), meto-
dele de testare si algoritmii pentru utilizarea lor in evaluarea
COVID-19 evolueaza rapid [2, 3]. Caracteristicile clinice ale
COVID-19 au fost definite pe larg [4], insa o descriere a celor
mai reprezentative modificari de laborator apreciate la paci-
entii cu infectie cu COVID-19 lipsesc in continuare.

Pe masura ce populatia lumii continua sa faca fata pande-
miei bolii provocate de noul coronavirus (COVID-19), metode-
le de testare si algoritmii de utilizare a acestora in evaluarea
COVID-19 evolueaza rapid. Aceasta analiza a surselor din lite-
rature de specialitate se va referi in mod special la metodele
si algoritmii de testare pentru evaluarea COVID-19 care sunt
in prezent in uz sau care vor fi disponibile pentru utilizare in
viitorul apropiat.

SARS-CoV-2 este un virus ARN monocatenar care apartine
genului coronavirus f, ale carui proteine structurale includ
proteine S, proteine N, proteine M si proteine E. Mecanismul de
infectare are similitudini cu SARS-CoV [5, 6]. Prin legarea la re-
ceptorul enzimei de conversie a angiotensinei 2 pe membrana
externa, virusul fuzioneaza treptat in celula gazda, provocand
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view of current practice and potential strategies in diagnosing
and the most frequent laboratory abnormalities encountered
in patients with COVID-2019 infection.

Material and methods. Medline (PubMed interface), Sco-
pus and Web of Science, were systematically searched using
terms including “SARS-Cov-2” or “2019-nCoV”or “COVID-19”
without date or language restrictions. The title, abstract and
full text (when available) of all articles identified according
to these search criteria were scrutinized by the authors, and
those describing diagnosing and significant laboratory ab-
normalities in patients with severe COVID-19 infection were
finally selected. The references of identified documents were
also crosschecked for detecting additional studies.

Conclusions. The detection of SARS-CoV-2 RNA by real-
time reverse transcription-polymerase chain reaction (rRT-
PCR) is used to confirm the clinical diagnosis of COVID-19 by
molecular diagnostic laboratories. Using rRT-PCR as the gold
standard, almost 70% of the patients could be classified as CO-
VID-19 positive or negative on the basis of their hematological
parameters. Thus, a simple blood test might help in identifying
false-positive /negative rRT-PCR tests but also might be used in
developing countries and in those countries suffering from a
shortage of rRT-PCR reagents and/or specialized laboratories
as an inexpensive and available alternative to identify potential
COVID-19 patients.

Key words: COVID-19, diagnosis, nuclear acid test, labora-
tory markers.

Introduction

The global pandemic of coronavirus disease 2019 (CO-
VID-19) caused by severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) was declared by the World Health Or-
ganization (WHO) in March 2020 [1]. As the world continues
to cope with the 2019 novel coronavirus disease (COVID-19)
pandemic, testing methods and algorithms for their use in the
assessment of COVID-19 are rapidly evolving [2, 3]. The clini-
cal characteristic of COVID-19 have been broadly defined [4],
an outline of the most representative laboratory abnormali-
ties found in patients with COVID-2019 infection is still lack-
ing to the best of our knowledge.

As the world continues to cope with the 2019 novel coro-
navirus disease (COVID-19) pandemic, testing methods and
algorithms for their use in the assessment of COVID-19 are
rapidly evolving. This update will specifically address those
testing methods and algorithms for the assessment of COV-
ID-19 that are currently in use or will be available for use in
the near future.

SARS-CoV-2 is a single-stranded RNA virus that belongs to
the coronavirus 8 genus, structural proteins of which include
S proteins, N proteins, M proteins, and E proteins. Its infecting
procedure shares a great similarity with SARS-CoV [5, 6]. By
binding to the angiotensin-converting enzyme 2 receptor on
the outside membrane, the virus gradually fuses into the host
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leziuni majore. Acest nou coronavirus este transmis in princi-
pal prin aerosoli, prin picaturile respiratorii generate in timpul
tusei si stranutului de citre pacientii simptomatici [7]. In acest
caz, se impune o atentie deosebita, deoarece pacientii asimpto-
matici aflati in perioada de incubatie pot contribui, de aseme-
nea, la transmiterea infectiei. In plus, perioada medie de incu-
batie este de 6,4 zile, variind de la 2,1 zile la 11,1 zile. Aceasta
perioada lunga poate provoca impedimente in a face fata aces-
tei pandemii raspandite pe scard larga [8]. Lipsa restrictiilor
in transportul international a dus la cresterea numarului de
infectii suspectate si confirmate la nivel mondial. Metodele de
screening si diagnosticare precise, rapide si convenabile sunt
de importanta majora pentru limitarea raspandirii infectiei.

Medicina de laborator joaca un rol esential in detectarea
precoce, diagnosticarea si managementul multor boli [3, 9,
10]. COVID-19 nu face exceptie din aceasta regula, reactia de
polimerizare in lant cu detectie in timp real (rRT-PCR) permite
identificarea directa a virusului, in timp ce detectarea anticor-
pilor anti-COVID-19, prin intermediul testelor imunologice re-
alizate automatizat, este baza supravegherii serologice [2, 11].

Rolul diagnosticului de laborator se extinde cu mult peste
diagnosticul etiologic si supravegherea epidemiologic3, teste-
le de diagnostic in vitro sunt utilizate 1n mod uzual pentru eva-
luarea gravitatii bolii, definirea prognosticului, monitorizarea
evolutiei bolii, ghidarea tratamentului si monitorizarea efici-
entei terapiei aplicate [12, 13].

Material si metode

S-a efectuat o cautare electronica in bazele de date Medli-
ne (PubMed Interface), Scopus si Web of Science, utilizand cu-
vintele cheie ,,SARSS-CoVS-2",,2019-nCoV”sau ,,COVID-19” fara
restrictii de datd sau limba. Titlul, rezumatul si textul complet
(cand a fost disponibil) al tuturor articolelor identificate in
conformitate cu aceste criterii de cautare au fost analizate, iar
cele care au descris diagnosticul si modificarile semnificative
de laborator la pacientii cu infectie severa cu COVID-19 au fost
in cele din urma selectate. Referintele documentelor identifi-
cate au fost, de asemenea, verificate pentru detectarea studii-
lor suplimentare.

Rezultate

Recomandadri privind strategia de testare in laborator
pentru COVID-19

Orientdri intermediare, 21 martie 2020 (OMS) [14]

OMS a publicat ghiduri referitor la testare in laborator
pentru COVID-19 in cazuri umane suspectate. Recunoscand ca
raspandirea globala a COVID-19 a crescut dramatic numarul
de cazuri suspecte si zone geografice in care testele de labora-
tor trebuiau implementate, intensificarea procesului de testa-
rea moleculara a COVID-19, a contribuit la instalarea carentei
de reagenti pentru testarea moleculara la nivel global a CO-
VID-19. in afari de problemele cauzate de reducerea ofertei de
reagenti, In multe regiuni, in special in tarile cu venituri mici si
medii exista limitari semnificative ale capacitatii de absorbtie
a acestora.
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cell, causing great damage to its original function. This novel
coronavirus is mainly transmitted by aerosol like respiratory
droplets generated during coughing and sneezing by symp-
tomatic patients [7]. Caution is due here since asymptomatic
patients in incubation period can also help its transmission.
Besides, the median incubation period is 6.4 days, ranging
from 2.1 days to 11.1 days. This long period can cause great
trouble in containing this widely-spread pandemic [8]. Failing
in restraining international transportation resulted in a surge
in the number of suspected and confirmed infections globally.
To slow down its spread and eventually contain it, accurate,
rapid and convenient screening and diagnostic methods are of
great significance.

It was previously highlighted that laboratory medicine
plays an essential role in the early detection, diagnosis and
management of many diseases [3, 9, 10]. COVID-19 makes no
exception to this rule, whereby real-time reverse-transcrip-
tion polymerase chain reaction (rRT-PCR) enables direct virus
identification, whilst detection of anti-COVID-19 antibodies by
means of fully-automated immunoassays is the mainstay of se-
rological surveillance [2, 11].

The role of laboratory diagnostics extends far beyond etio-
logical diagnosis and epidemiologic surveillance, whereby in
vitro diagnostic tests are commonly used for assessing disease
severity, for defining the prognosis, for following-up patients,
for guiding treatment and for their therapeutic monitoring
[12,13].

Material and methods

An electronic search was performed in Medline (PubMed in-
terface), Scopus and Web of Science, using the keywords “SARS-
Cov-2” or “2019-nCoV”or “COVID-19” without date or language
restrictions. The title, abstract and full text (when available) of
all articles identified according to these search criteria were
scrutinized by the authors, and those describing diagnosing
and significant laboratory abnormalities in patients with se-
vere COVID-19 infection were finally selected. The references
of identified documents were also crosschecked for detecting
additional studies.

Results

Laboratory testing strategy recommendations for
COVID-19

Interim guidance 21 March 2020 (WHO) [14]

WHO has published laboratory testing guidance for
COVID-19 in suspected human cases. Recognizing that the
global spread of COVID-19 has dramatically increased the
number of suspected cases and the geographic area where
laboratory testing needed to be implemented, intensified
COVID-19 molecular testing has led to shortages of molecular
testing reagents globally for COVID-19 and for other molecular
diagnostics. Beyond supply issues, there are significant limi-
tations of absorption capacity in many regions, especially in
low- and middle-income countries.

As part of the Strategic Preparedness and Response Plan,



In cadrul Planului Strategic de Pregitire si Rispuns, OMS
a elaborat recomandari privind strategiile de testare. Aceasta
strategie are trei elemente fundamentale:

= toate tarile trebuie sa isi creasca nivelul de pregatire,
alerta si raspuns pentru identificarea, gestionarea si in-
grijirea cazurilor noi de COVID-19. Testarea de laborator
este o parte integranta a acestei strategii;
tarile trebuie sa se pregateasca pentru a raspunde diferite-
lor scenarii de sanatate publica, recunoscand ca nu exista
o0 abordare unica pentru a gestiona cazurile si focarele de
COVID-19;
fiecare tara trebuie sa isi evalueze riscul si sa puna ra-
pid in aplicare masurile necesare la nivelul adecvat, sa
se pregdteascad pentru o crestere brusca a necesitatii de
asistenta medicala si de testare, pentru a reduce atat
transmiterea COVID-19, cat si impactul sdau economic,
social si asupra sanatatii publice.

Bunele practici de laborator care produc rezultate exacte
sunt esentiale pentru a se asigura ca testele de laborator aduc
beneficii raspunsului in materie de sanatate publica. Disponi-
bilitatea unor rezultate corecte si oportune poate fi ameninta-
td atunci cand testarea necesitd o capacitate mai mare decat
cea a sistemului, cum ar fi atunci cand:

= exista un numar mare de teste restante, care nu au fost
efectuate si nu este posibila eliberarea rezultatelor in 24
pana la 48 de ore;
cererea de aprovizionare a laboratorului cu reactivi de-
paseste oferta;
personalul laboratorului este epuizat, iar orele de lucru
trebuie reduse;

= numadrul de esantioane primite depaseste capacitatea de
stocare in conditii de siguranta, prealabila testarii;

= infectarea personalul de laborator sau incapacitatea per-
sonalului de a realiza sarcinile (de exemplu, este in ca-
rantina);

= echipamentele de laborator nu mai pot fi deservite si in-

tretinute corespunzator.

Unele dintre aceste situatii pot fi depasite printr-o evalua-
re adecvata a riscurilor In faza initiald a aparitiei unui focar si
prin solutii preventive puse in aplicare in prealabil.

in functie de intensitatea transmiterii, de numarul de ca-
zuri si de capacitatea de testare in laborator, este necesar de a
stabili prioritizarea procesului de testare in functie de obiecti-
vele sistemului de sanatate.

OMS a subliniat actiuni prioritare critice pentru pregatire
siactiuni de raspuns pentru COVID-19 si a definit patru scena-
rii de transmitere:

1) tari fara cazuri (fara cazuri);

2) tari cu unul sau mai multe cazuri, importate sau detecta-

te local (cazuri sporadice);

3) tari care se confrunta cu grupuri de cazuri legate de
timp, locatie geografica sau expunere comuna (clustere
de cazuri);

4) tarile care se confruntd cu focare mai mari sau cu o
transmisie locala sustinuta si omniprezenta (transmisia
comunitara).

Prezentul articol ofera Indrumari pentru factorii de decizie

cu privire la strategiile de testare in laboratoare pentru fiecare
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WHO developed testing strategy recommendations. The foun-
dation of this strategy is threefold:

= all countries should increase their level of preparedness,

alert, and response to identify, manage, and care for new
cases of COVID-19; laboratory testing is an integral part
of this strategy;
= countries should prepare to respond to different public
health scenarios, recognizing that there is no one-size-
fits-all approach to managing cases and outbreaks of
COVID-19;

= each country should assess its risk and rapidly imple-
ment the necessary measures at the appropriate scale
and prepare for a testing and clinical care surge to re-
duce both COVID-19 transmission and economic, public
health, and social impacts.

Good laboratory practices that produce accurate results
are key to assure that laboratory testing benefits the public
health response. The availability of timely and accurate results
can be threatened when testing demands outstrip capacity,
such as when:

= there is a backlog for testing and it is no longer possible

to turn around results within 24 to 48 hours;

= the demand for laboratory reagents exceeds the capacity
for supply;

= laboratory staff are exhausted and working hours need

to be reduced;

= the number of incoming samples exceeds the capacity

for safe pretesting storage;

= critical staff become infected or are otherwise unable to

perform their duties (e.g. being in quarantine);

= Jaboratory instruments can no longer be serviced or pro-

perly maintained.

Some of these constraints can be overcome by a proper
risk assessment in the early phase of an outbreak and preven-
tive solutions put in place in advance.

Depending on the intensity of transmission, the number
of cases and laboratory testing and surge capacity, it may be
necessary to prioritize who gets tested according to health ob-
jectives.

WHO has outlined critical priority actions for prepared-
ness, readiness, and response actions for COVID-19 and has
defined four transmission scenarios:

1) countries with no cases (no cases);

2) countries with 1 or more cases, imported or locally de-

tected (sporadic cases);

3) countries experiencing clusters of cases related in time,
geographic location, or common exposure (clusters of
cases);

4) countries experiencing larger outbreaks or sustained
and pervasive local transmission (community transmis-
sion).

This document provides guidance to policy makers and
laboratories on testing strategies for each of these four scena-
rios, including the scenario in which testing can be performed
only on a limited number of patients.

As the COVID-19 situation evolves, the outbreak character-
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din aceste patru scenarii, inclusiv, scenariul in care testarea
poate fi efectuata doar pe un numar limitat de pacienti.

Pe masura ce situatia COVID-19 evolueazd, caracteristicile
focarului, cu care se confrunta o tara, se vor schimba. Tarile ar
putea experimenta unul sau mai multe dintre aceste scenarii
la nivel sub-national si ar trebui sa isi adapteze abordarea lor
la contextul local si sa se pregateasca pentru potentiale faze
ulterioare.

Deoarece trecerea de la cazurile sporadice la transmiterea
comunitara poate fi extrem de rapida, OMS recomanda tuturor
tarilor sa se pregateasca chiar Tnainte de a fi detectat primul
caz. Pregdtirea si promptitudinea trebuie sa includa stabilirea
capacitatii de testare COVID-19 1n tara. Daca capacitatea de
testare nu este inca acesibild, este necesar de a evalua prega-
tirea pentru trimiterea probelor cazurilor suspecte la un labo-
rator de referinta OMS pentru testarea COVID-19, in timp ce se
stabileste capacitatea de testare locala. Daca testarea este dis-
ponibila la nivel national, este necesar de a planifica capacita-
tea de crestere rapida prin stabilirea capacitatii de testare des-
centralizatd in laboratoarele subnationale, sub supravegherea
laboratorului national de referinta COVID-19. Este necesar de
a calcula optiunile de angajare a serviciilor de laborator pri-
vat sau a sectorului academic. in situatia cand capacititile de
testare sunt limitate, laboratoarele tind sa fie situate in capi-
tald sau in apropierea unei capitale, ceea ce face dificil accesul
in timp util la procesul de testare pentru persoanele care lo-
cuiesc in alte parti ale tirii. in astfel de cazuri, este indispensa-
bil de a lua 1n considerare posibilitatea utilizarii laboratoare-
lor mobile sau, daca este disponibil, a sistemelor automatizate
integrate NAAT care pot fi operate in regiuni indepartate si de
personal cu o pregdtire minima.

Este necesar de a ne asigura ca personalul laboratorului
este bine instruit in biosecuritate si poseda abilitati tehnice
necesare pentru a efectua sarcinile. Este indispensabil de a
avea acces la materialele de colectare a probelor biologice,
materialele de ambalare, reactivi, consumabile si protocoale
de laborator.

Acest document se concentreaza exclusiv pe testarea mo-
leculara, deoarece aceasta este metoda actuala recomandata
pentru identificarea cazurilor infectioase. Cerintele tehnice
pentru testarea moleculara sunt incluse in: (1) testarea de la-
borator pentru COVID-19 in cazuri umane suspectate; (2) tes-
tele serologice joaca un rol important in cercetare si suprave-
ghere, dar in prezent nu sunt recomandate pentru detectarea
cazurilor si nu sunt incluse in acest document. Rolul testelor
rapide de unica folosinta pentru detectarea antigenului pentru
COVID-19 trebuie evaluat, iar actualmente nu sunt recoman-
date pentru diagnosticul clinic, pana la acumularea mai multor
dovezi privind performanta testului si utilitatea operationala.
OMS va actualiza aceast ghid pe masura ce vor fi disponibile
mai multe teste de laborator pentru diagnosticul COVID-19.

Reflectii pentru tdrile cu transmitere comunitard

In prezenta transmiterii comunitare pe zone mari ale tarii,
laboratoarele vor trebui pregatite pentru cresterea semnifi-
cativd a numarului de persoane care necesita testate pentru
COVID-19. Aceste situatii ar trebui anticipate, iar prioritizarea
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istics a country faces will change. Countries could experience
one or more of these scenarios at the sub-national level and
should adjust and tailor their approach to the local context
and prepare for potential subsequent phases.

As the transition from sporadic cases to community trans-
mission can be extremely rapid, WHO strongly advises all
countries to prepare even before the first case has been de-
tected. Preparedness and readiness should include the estab-
lishment of COVID-19 testing capacity in country. If testing
capacity is not yet available, assess preparedness for sending
specimens of suspected cases to a WHO reference laboratory
for COVID-19 testing while establishing local testing capac-
ity. If testing is available at the national level, plan for surge
capacity by establishing decentralized testing capacity in sub-
national laboratories under the supervision of the COVID-19
national reference laboratory. Options to engage private labo-
ratory services or the academic sector should be considered.
When testing facilities are limited, available facilities tend to
be located in or near a capital city, making timely access to
testing difficult for people living in other parts of the country.
Consider the possibility of mobile laboratories or, if available,
automated integrated NAAT systems that can be operated in
remote regions and by staff with minimal training.

Always ensure that staff are well trained in biosecurity and
the required technical skills to perform the work. Ensure ac-
cess to specimen collection materials, packaging materials, rea-
gents, supplies, and laboratory protocols.

This document focusses solely on molecular testing as this
is the current recommended method for the identification of
infectious cases. The technical requirements for molecular
testing are included in: (1) laboratory testing for COVID-19
in suspected human cases; (2) serological assays will play an
important role in research and surveillance but are not cur-
rently recommended for case detection and are not included
in this document. The role of rapid disposable tests for antigen
detection for COVID-19 needs to be evaluated and is not cur-
rently recommended for clinical diagnosis pending more evi-
dence on test performance and operational utility. WHO will
update this guidance as more information laboratory tests for
COVID-19 becomes available.

Considerations for countries dealing with community
transmission

Faced with community transmission over large areas of
the country, laboratories will need to be prepared for the sig-
nificant increase in the number of specimens that need to be
tested for COVID-19. Testing constraints should be anticipat-
ed, and prioritization will be required to assure the highest
public health impact of reducing transmission using available
resources.

Prioritized testing strategies

As the virus does not respect borders, a country can simul-
taneously have areas with no cases and areas with community
circulation. Thus, different testing strategies might be needed
within the same country.

For areas within a country with no circulation, the objec-



va fi necesard pentru a asigura cel mai mare impact pozitiv
asupra sanatatii publice si a reducerii transmiterii utilizand
resursele disponibile.

Strategii de testare prioritare

Deoarece virusul nu respecta hotarele, o tara poate avea si-
multan zone fara cazuri si zone cu circulatie comunitara. Astfel,
ar putea fi necesare diferite strategii de testare n aceeasi tara.

Pentru zonele fara circulatie din interiorul unei tari, obiec-
tivele raman testarea tuturor cazurilor suspecte in vederea
detectadrii cat mai rapide a primelor cazuri in zone sau medii
noi si aplicarea masurilor imediate pentru a preveni raspandi-
rea In regiunea respectiva.

Este necesar sa se acorde prioritate testarii in zonele cu
transmisie comunitara si in mediile in care capacitatea de tes-
tare nu poate satisface necesitatile. Aceasta prioritate ar tre-
bui sa se concentreze pe identificarea precoce si pe protectia
pacientilor vulnerabili si a lucratorilor din domeniul asistentei
medicale. Testarea in unitatile medicale asigura ca procese-
le de prevenire si control al infectiilor pot fi puse in aplica-
re in mod corect, astfel incat pacientii vulnerabili care nu au
COVID-19 sa fie protejati de infectia COVID-19 nosocomiala.
Testarea in randul populatiilor vulnerabile si al grupurilor de
risc va fi importanta pentru aplicarea la timp a tratamentu-
lui si pentru a reduce la minimum evolutia catre boli grave.
Rezultatele testelor efectuate asupra unor categorii specifice
de populatie (de exemplu, pacienti care necesitd spitalizare
pentru boli respiratorii) pot oferi o estimare aproximativa a
dimensiunii focarului din zona si pot fi utilizate pentru moni-
torizarea tendintelor.

In prezenta unor resurse limitate in regiunile cu transmisie
comunitard, ar trebui acordata prioritate testarii urmatoare-
lor categorii:

= persoanele care sunt expuse riscului de a dezvolta boli
grave si populatiei vulnerabile, care vor necesita spitali-
zare si Ingrijire avansata pentru COVID-19;
lucratorii din domeniul sanatatii (inclusiv serviciile de
urgentad si personalul non-clinic), indiferent daca acestia
sunt sau nu in contact cu un caz confirmat (pentru a pro-
teja lucratorii din domeniul sanatatii si a reduce riscul
transmiterii nosocomiale);
primii indivizi simptomatici dintr-un mediu inchis (de
exemplu scoli, centre de plasament, inchisori, spitale)
pentru a identifica rapid focarele si a asigura masuri de
izolare. Toate celelalte persoane care prezintd simptome
apropiate, pot fi considerate cazuri probabile si izolate
fara testare suplimentara daca capacitatea de testare
este limitata.

Recomandadri actuale pentru testarea in laborator a
COVID-19

La momentul redactarii, OMS recomanda testarea in labo-
rator pentru COVID-19, dupa cum urmeaza [8]:

Identificarea infectiilor COVID-19

1) Metodele de amplificare a acizilor nucleici (NAAT) - me-
tode moleculare cum ar fi RT-PCR) sunt recomandate. Aceas-
ta metoda este aplicata pentru: diagnostic clinic si tratament
(,testare si tratare”); identificarea, triajul si investigarea gru-
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tives remain to test all suspected cases in an effort to detect
first cases in new areas or settings as rapidly as possible, and
take immediate measures to prevent (further) spread in that
region.

Testing in areas with community transmission and in set-
tings where testing capacity cannot meet needs must be pri-
oritized. This prioritization should focus on the early identifi-
cation and protection of vulnerable patients and health care
workers. Focused testing in health care facilities ensures that
infection prevention and control measures can be correctly
implemented such that vulnerable patients who do not have
COVID are protected from nosocomial COVID-19 infection.
Testing among vulnerable populations and risk groups will
be important for early treatment to minimize progression to
severe disease. Results of testing of specific populations (e.g.
patients requiring hospitalization for respiratory disease) can
give a rough estimate of the size of the outbreak in the area
and be used to monitor trends.

In the setting of limited resources in areas with community
transmission, prioritization for testing should be given to:

= people who are at risk of developing severe disease and

vulnerable populations, who will require hospitalization
and advanced care for COVID-19;

= health workers (including emergency services and non-

clinical staff) regardless of whether they are a contact of
a confirmed case (to protect health workers and reduce
the risk of nosocomial transmission);

= the first symptomatic individuals in a closed setting (e.g.

schools, long-term living facilities, prisons, hospitals)
to quickly identify outbreaks and ensure containment
measures. All other individuals with symptoms related
to the close settings may be considered probable cases
and isolated without additional testing if testing capacity
is limited.

Current recommendations for laboratory testing of
COVID-19

At time of writing, WHO recommends laboratory testing
for COVID-19 as follows [8]:

Identification of COVID-19 infections

1) Nuclear acid amplification (NAAT) methods (molecular
methods such as RT-PCR) are recommended. This comprises
the following applications: clinical diagnosis for patient care
(“test and treat”), identification at triage and investigation of
clusters (“test and isolate”) confirmation of virus clearance af-
ter recovery [15, 16];

Respiratory tract specimens are recommended, other
specimens are under investigation:

= upper respiratory specimens (nasopharyngeal and oro-

pharyngeal swab or wash);

= Jower respiratory specimens (sputum and/or endotra-

cheal aspirate or broncho-alveolar lavage).

2) Serology tests are currently not recommended for case
detection. But they will play a role in research and surveil-
lance;

3) Rapid diagnostic tests for antigen detection for COVID-19
need to be evaluated and is not currently recommended for
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purilor (,testare si izolare”); confirmarea lipsei virusului dupa
recuperare [15, 16].

Se recomanda prelevarea probelor biologice din caile res-
piratorii, alte material biologice sunt in curs de cercetare:

= probe din caile respiratorii superioare (tampoane nazo-

faringiene si orofaringiene);

= probe din caile respiratorii inferioare (aspirat de sputa

si/sau endotraheal sau lavaj bronhoalveolar).

2) Testele serologice nu sunt recomandate in prezent pen-
tru detectarea cazurilor, dar vor avea impact in cercetare si
supravegherea ulterioara.

3) Testele rapide de diagnostic pentru detectarea antige-
nului COVID-19 trebuie evaluate, dar in prezent nu sunt re-
comandate pentru diagnosticarea clinica si nici pentru triaj si
investigarea grupurilor, pana la obtinerea mai multor dovezi
privind performanta si utilitatea operationala a acestora.

Metode de amplificare a acizilor nucleici (NAAT) - reactia
de polimerizare in lant, cu detectie in timp real (RT-PCR), me-
toda uzuala utilizata Tn detectare virusulor respiratorii, de
asemenea, este si metoda principala de diagnosticare pentru
COVID-19. Cu toate acestea, ratele pozitive actuale ale acestui
test pot varia foarte mult, in functie de tipurile de probe si de
fragmentele de gene utilizate [17].

Colectarea probelor

Probele biologice trebuie colectate de personal calificat
cu respectarea instructiunilor privind biosecuritatea, inclusiv
utilizarea echipamentelor individuale de protectie adecvate
masurilor de precautie standard, de contact si aeriene. In spe-
cial, personalul trebuie sa respecte o igiena corespunzatoare a
mainilor, sa poarte masca faciala de protectie (N95 sau FFP2),
protectie pentru ochi si manusi [8, 18].

Probe respiratorii

Probele recomandate sunt cele din tractul respirator infe-
rior, inclusiv sputa, lavajul bronhoalveolar si aspiratul traheal
(daca este posibil conform criteriilor medicale). Cu toate aces-
tea, atunci cand nu este posibila colectarea unei probe din trac-
tul respirator inferior, probele din tractul respirator superior
sunt, de asemenea, utile. in general, se recomanda colectarea
unui tampon nazofaringian combinat si a unui tampon orofa-
ringian combinat (tampoanele trebuie plasate si transportate
in acelasi tub steril cu In 2-3 ml mediu de transport pentru
virusuri (VTM). Probele biologice trebuie pastrate refrigera-
te (4-8°C) si transmise laboratorului unde vor fi procesate in
termen de 24-72 de ore de la colectare. Daca esantioanele nu
pot fi trimise 1n aceasta perioada de timp, se recomanda con-
gelarea la -70°C (sau mai putin) pana la expedierea esantioa-
nelor (cu asigurarea mentinerii la rece). Daca tampoanele au
fost plasate Intr-un mediu steril salin fara mediul de transport
pentru virusuri, procesul de transportare trebuie accelerat.
Transportul probelor suspectate citre laboratoare de referin-
ta sau centre de colaborare din afara tarii si pe calea aeriana
trebuie sa asigure respectarea tuturor standardelor internati-
onale (IATA) pentru substantele biologice, categoria B. Virusul
COVID-19, precum si virusul SARS-CoV si MERS-CoV au fost de-
tectate si 1n alte tipuri de probe, cum ar fi masele fecale si san-
ge. Cu toate acestea, dinamica virala a acestor esantioane nu
a fost caracterizata pe deplin. Probele de tesut pulmonar sau
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clinical diagnosis nor for triage and investigation of clusters
pending more evidence on test performance and operational
utility.

Nuclear acid amplification (NAAT) methods - real time re-
verse-transcription poly chain reaction (RT-PCR), the usual
detection method for common respiratory virus is also the
primary diagnostic means for COVID-19. However, current
positive rates of this test can vary greatly, depending on types
of the specimens and gene fragments used [17].

Sample collection

Samples should be collected by trained personnel and
considering all biosafety instructions including the use of per-
sonal protective equipment appropriate for standard, contact,
and airborne precautions. In particular, personnel should use
proper hand hygiene, gown, respirator (N95 or FFP2), eye
(goggle) or facial (face shield) protection, and gloves [8, 18].

Respiratory samples

Recommended samples are those from the lower respira-
tory tract, including sputum, broncho-alveolar lavage and tra-
cheal aspirate (when possible according to medical criteria).
However, when collection of alower respiratory tract sample is
not possible, samples from the upper respiratory tract are also
useful. In general, the collection of a combined nasopharyn-
geal swab and oropharyngeal swab is recommended (swabs
should be placed and transported in the same tube with viral
or universal transport medium). Respiratory samples should
be kept refrigerated (4-8°C) and sent to the laboratory where
they will be processed within the 24-72 hours of collection. If
samples cannot be sent within this period, freezing at -70°C
(or less) is recommended until samples are shipped (ensuring
the cold chain is maintained). If swabs were placed in sterile
saline instead of viral transport medium, shipment should be
expedited. Shipment of suspected samples to reference labo-
ratories or collaborating centers outside of the country and by
air must ensure compliance with all international standards
(IATA) for Biological Substances, Category B.

The COVID-19 virus as well as SARS-CoV and MERS-CoV, has
been detected in other sample types, such as stools and blood.
However, the viral dynamics in these samples has not been fully
characterized. Samples of lung tissue or respiratory tract might
also be useful for molecular detection, as long as the appropri-
ate conditions are in place to perform the autopsy, particularly
respiratory protection. Acute and convalescent blood samples
might be useful as serological tests become available [18, 19].

Implementation and interpretation

Although the recommendation for laboratory confirma-
tion of cases is to detect two different genetic targets, once
COVID-19 virus circulation is established and widespread in a
given area/country, it is not longer necessary to run the PCR for
both genes. Thus, confirmation through the detection of a single
genetic target can be implemented, if the curves and other qual-
ity assurance parameters are optimal. Either E or RARP genes
can be used for the diagnosis, nevertheless, the E gene PCR has
demonstrated slightly higher sensitivity, so we recommend pri-
oritizing the E gene as the selected target [2, 18].

Molecular detection of COVID-19 virus using well-designed



de tract respirator pot fi, de asemenea, utile pentru detectarea
moleculard, atat timp cat sunt in vigoare conditiile adecvate
pentru efectuarea autopsiei, in special protectia respiratorie.
Probele de sange 1n faza acuta si convalescenta ar putea fi utile
pe masura ce testele serologice vor fi disponibile [18, 19].

Aplicarea si interpretarea

Desi recomandarea pentru confirmarea de laborator a ca-
zurilor este de a detecta doua tinte genetice diferite, odata ce
circulatia virusului COVID-19 este stabilita si raspandita intr-o
anumitd zond/tard, nu este necesar sa se efectueze PCR pen-
tru identificarea mai multor gene. Astfel, se poate implementa
confirmarea prin detectarea unui singur obiectiv genetic, daca
curbele si alti parametri de asigurare a calititii sunt optimi. in
scop diagnostic pot fi utilizate identificarea genei E sau RdRP,
insa testul de identificare a genei E a demonstrat o sensibilita-
te mai mare, astfel Incat se recomanda prioritizarea genei E ca
tinta selectata [2, 18].

Detectarea moleculara a virusului COVID-19 in baza proto-
coalelor bine concepute este de obicei foarte specifica; astfel,
un rezultat pozitiv confirma prezenta virusului. Este important
de precizat cd unul sau mai multe rezultate negative la testul
de detectie a acidului nucleic viral nu exclud posibilitatea unei
infectii cu virusul SARS-CoV-2, iar in contextul clinic sugestiv
diagnosticul nu trebuie infirmat pe baza unui test negativ.

Existd o serie de factori care ar explica prezenta unui rezul-
tat negativ (fals negativ) al unei persoane infectate cu virusul
COVID-19, in mod particular:

= calitatea slaba a probelor prelevate, manevrarea, trans-
portul si/sau depozitarea (pentru a controla acest lucru,
se poate efectua detectarea calitativa a unei gene hou-
sekeeping umane);
extractie slabad/esuata a probei, prezenta inhibitorilor
PCR in ARN-ul extras (pentru a controla acest lucru, se
poate utiliza un control al extractiei sau detectarea unei
gene housekeeping);
probele biologice au fost colectate intr-un moment in
care pacientul a prezentat cantitati insuficiente de virus,
de exemplu foarte devreme sau foarte tarziu in timpul
infectiei (acest punct este deosebit de relevant, deoarece
dinamica prezentei virale in diferite tipuri de esantioane
nu a fost stabilitd In totalitate);
= ca si In cazul oricarui test de detectare moleculard, mu-

tatiile virale 1n regiunile vizate de teste pot afecta sensi-
bilitatea detectarii.

Testele serologice

Testele bazate pe detectarea anticorpilor [gM/IgG pot avea
relevanta in special post-epidemic pentru evaluarea seropre-
valentei infectiei in populatia generali. in prezent disponibi-
le mai multe teste (atat teste ELISA, cat si teste de diagnostic
rapid) pentru detectarea anticorpilor IgM/IgG si sunt comer-
cializate pentru detectarea infectiilor cu virus COVID-19 [20,
21]. Cu toate acestea, actualmente, aceste teste nu sunt reco-
mandate pentru utilizare. Utilizarea acestor teste poate fi limi-
tatd din cauza reactivitatii incrucisate cu alte coronavirusuri
care sunt prezente in mod normal in comunitate si care creaza
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protocols is usually very specific; thus, a positive result con-
firms the detection of the virus. On the contrary, a negative
result might not always mean the absence of COVID-19 virus
infection. Several reasons might explain a negative result in a
person infected with COVID-19 virus, mainly:
= poor sample quality, handling, transportation and/or
storage (to control for this, the qualitative detection of a
human housekeeping gene can be performed);
= poor/failed sample extraction, presence of PCR inhibi-
tors in the extracted RNA (to control for this, an extrac-
tion control can be used, or the detection of a housekee-
ping gene undertaken as mentioned above);
= the sample was collected at a time where the patient
was not shedding sufficient amounts of virus, for instan-
ce very early or very late during infection (this point is
particularly relevant as the dynamics of the viral presen-
ce in different sample types has not been fully establi-
shed);
= as with any molecular detection assay, virus mutati-
ons in the regions that are targeted by the assays might
affect the sensitivity of the detection.

Serology tests

Assays based on the detection of [gM/IgG antibodies can
support outbreak investigation and sero-prevalence studies.
Several assays (both ELISA and rapid diagnostic tests) are
available for the detection of IgM /IgG antibodies and are mar-
keted for the detection of COVID-19 virus infections [20, 21].
However, to date, these tests are not recommended for use.
These tests may be limited due to cross-reactivity with other
coronaviruses thatare normally presentin the community and
that make the interpretation of results difficult. Furthermore,
the dynamics of antibody response and production during
the different stages of infection are not yet fully established at
present, which further limits the use of these tests. Some stu-
dies have shown that during the first 6-7 days from the onset
of symptoms, less than 40% of patients have detectable anti-
bo-dies [21]. Thus, serological tests should not be used to rule
out a case during the first days of illness. Likewise, the detec-
tion of antibodies after day 7 only indicates previous contact
with the virus but does not confirm the presence and shed-
ding of the virus. The antibodies detected could result from a
previous infection and not from the acute infection for which
the diagnosis is being required. Many commercial products
are being marketed for the detection of antibodies (IgM and/
or IgG) induced by COVID-19 virus infection, including rapid
diagnostic tests (RDTs). Any such test should be validated
and its performance in terms of specificity and sensitivity
assessed. Currently and at the request of WHO, evaluation
and eventual validation processes are underway for some of
these tests [14, 18]. However, until now, none has an indepen-
dent validation and therefore caution should be exercised in
their use. Furthermore, the use of rapid tests is not recom-
mended since (in addition to what was previously expressed),
these types of tests might have low sensitivity (see below).
For these reasons, antibody detection is not considered (as
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dificultiti in interpretarea rezultatelor. in plus, in present, di-
namica raspunsului anticorpilor si a productiei lor in diferite
stadii ale infectiei nu sunt Inca pe deplin stabilite, ceea ce limi-
teaza si mai mult utilizarea acestor teste. Unele studii au aratat
c3, In primele 6-7 zile de la debutul simptomelor, mai putin de
40% dintre pacienti prezintd anticorpi detectabili [21]. Astfel,
testele serologice nu trebuie utilizate pentru a exclude un caz
in primele zile de boala. De asemenea, detectarea anticorpilor
dupa ziua a saptea, indica doar contactul anterior cu virusul,
dar nu confirma prezenta si/sau eradicarea virusului. Anti-
corpii detectati pot rezulta dintr-o infectie anterioard, si nu
din infectia acuti pentru care este necesara diagnosticarea. In
scopul detectarii anticorpilor (IgM si/sau IgG) indusi de infec-
tia cu virusul COVID-19, sunt comercializate multe produse,
inclusiv, testele rapide de diagnostic (RDTS). Orice astfel de
test trebuie validat si trebuie evaluata performanta referitor
la specificitate si sensibilitate. Actualmente, la cererea OMS,
pentru unele dintre aceste teste sunt in curs de desfasurare
procese de evaluare si de validare [14, 18]. Cu toate acestea,
pana in prezent, nici un test nu are o validare independenta
si, prin urmare, trebuie sa se exercite o prudenta in utilizarea
lor. In plus, nu se recomandi utilizarea testelor rapide deoa-
rece (pe langa ceea ce s-a exprimat anterior) aceste tipuri de
teste ar putea avea o sensibilitate scazuta. Din aceste motive,
detectarea anticorpilor nu este considerata (deocamdata) un
test adecvat pentru confirmarea sau diagnosticarea cazurilor
COVID-19. Protocoalele serologice interne sunt, de asemenea,
in curs de elaborare In mai multe laboratoare [18].

Detectarea antigenului

In primele zile de la debutul simptomelor (aproximativ 1-5
zi), se genereaza proteine virale care pot fi detectate prin dife-
rite teste (de exemplu, ELISA, imunofluorescenti). In general,
acest tip de teste prezinta o specificitate acceptabila (in func-
tie de test), prin urmare detectarea poate fi utilizata ca crite-
riu de confirmare (in coroborare cu definitia cazului, istoricul
clinic si istoricul epidemiologic) si poate contribui la unele de-
cizii privind sanatatea publica (de exemplu, izolare). Cu toate
acestea, dinamica productiei si secretiei acestor proteine (an-
tigeni) nu a fost stabilitd, prin urmare, nu se recomanda ca si
criteriu un rezultat negativ (in orice etapa a infectiei) pentru
a exclude un caz si, prin urmare, trebuie luate in considerare
alte criterii [18].

Testele rapide de diagnostic (RDTs)

Pana in prezent, nu exista teste de diagnosticare rapida
(imunocromatografie prin captura de aur coloidal) care au
fost autorizate de autoritatile de reglementare competente si/
sau au fost validate oficial. In general, aceste tipuri de teste
au o sensibilitate scazuta. Prin urmare, valoarea lor predictiva
pozitiva este buna (ele pot fi utilizate pentru a se pronunta in
cazuri), Insa valoarea lor predictiva negativa este scazuta (nu
ar trebui sa fie utilizate pentru a exclude cazurile). De aseme-
nea, limitarile descrise mai sus pentru testele serologice si de-
tectarea antigenica se aplica sila RDTs [11, 18, 22].
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yet) an appropriate test for confirmation or diagnosis of
COVID-19 cases. In house serological protocols are also under
development in several laboratories [18].

Antigen detection

During the first days after symptom onset (approximately
1 to 5), viral proteins are generated that can be detected by
different tests (e.g., ELISA, immunofluorescence). In general,
this type of assays has acceptable specificity (depending on
the assay), therefore its detection can be used as a confirma-
tion criterion (in conjunction with the case definition, the
clinical history, and the epidemiological history) and to make
public health decisions (e.g., isolation). However, the dynam-
ics of production and secretion of these proteins (antigens)
has not been established, therefore a negative result (at any
stage of infection) should not be used as a criterion to rule
out a case, and therefore other criteria must be taken into ac-
count [18].

Rapid diagnostic tests (RDTs)

So far there are no rapid diagnostic tests (immune chro-
matography or colloidal gold detection) that have been au-
thorized by competent regulatory authorities and/or have
been formally validated. In general, these types of tests have
low sensitivity. Therefore, their positive predictive value is
good (they can be used to rule in cases), but their negative
predictive value is low (they should not be used to rule out
cases). Also, the limitations described above for serological
tests and antigenic detection apply to RDTs [11, 18, 22].

Routine blood tests as a potential diagnostic tool for
CovID-19

The nucleic acid test serves as the gold standard method
for the etiological diagnosis of SARS-CoV-2 infection. Howev-
er, the large demand for rRT-PCR tests due to the worldwide
extension of the virus is highlighting the limitations of this
type of diagnosis on a large scale such as the long turnaround
times (on average over 2-3 h to generate results) and the need
of certified laboratories, expensive equipment and trained
personnel [8]. In addition, rRT-PCR includes general analyti-
cal and preanalytical issues which may jeopardize the diag-
nostic accuracy of the test [5]. Yet several recent studies have
reported as much as 20% false-negative results for this type
of test [2, 16]. These limitations make rRT-PCR unsuitable for
a fast and large-scale screening aiming to a rapid diagnosis of
patients. Such limitations become even more emphasized in
those countries with limited resources like developing coun-
tries. Thus, the urgent need for alternative tests to quickly
identify infected SARS-CoV-2 patients in order to prevent vi-
rus transmission and guarantee a prompt treatment for pa-
tients.

Recently published literature sources [23, 24], had high-
lighted the most important abnormalities observed in pa-
tients with COVID-19, mostly encompassing lymphopenia,
increased values of C reactive protein (CRP), lactate dehy-
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Tabelul 1. Semnificatia clinica si biologica a parametrilor de laborator la pacientii cu COVID 19.
Table 1. Potential clinical and biological significance of abnormal laboratory values in patients with COVID-19.

Parametrul de laborator

Semnificatia clinica si biologica

Laboratory parameter Potential clinical and biological significance
Limfopenie Reducerea raspunsului imun fata de virus
Lymphopenia Decreased immunological response to the virus
Leucocitoza Infectie/suprainfectie bacteriana
Leukocytosis Bacterial (super)infection

Neutrofilie Infectie/suprainfectie bacteriana
Neutrophilia Bacterial (super)infection

Cresterea valorii MDW Infectie virala grava/viremie/sepsis viral
Increased value of MDW Severe viral infection/viremia/viral sepsis
Trombocitopenie Coagulopatie de consum (diseminata)
Thrombocytopenia Consumption (disseminated) coagulopathy

Cresterea valorii PCR

Increased value of CRP

Cresterea valorii procalcitoninei
Increased value of procalcitonin
Cresterea valorii LDH

Increased value of LDH

Cresterea valorii aminotransferazelor
Increased value of aminotransferases
Cresterea valorii bilirubinei
Increased value of bilirubin

Cresterea valorii creatininei
Increased value of creatinine
Cresterea valorii troponinelor cardiace
Increased value of cardiac troponins
Scdderea valorii albuminei

Decreased value of albumin
Prelungirea timpului protrombinei
Prolongation of prothrombin time
Cresterea valorii D-dimerilor
Increased value of D-dimers

Infectie virald grava/viremie/sepsis viral

Severe viral infection/viremia/viral sepsis
Infectie/suprainfectie bacteriana

Bacterial (super)infection

Leziuni pulmonare si/sau de organe

Pulmonary injury and/or widespread organ damage

Leziuni ale ficatului si/sau de organe

Liver injury and/or widespread organ damage

Leziuni ale ficatului

Liver injury

Leziuni ale rinichilor

Kidney injury

Leziuni cardiace

Cardiac injury

Afectarea functiei ficatului

Impairment of liver function

Activarea coaguldrii sau coagulopatie diseminata

Activation of blood coagulation and or disseminated coagulopathy
Activarea coaguldrii sau coagulopatie diseminata

Activation of blood coagulation and/or disseminated coagulopathy

Notd: PCR - proteina C reactiva; MDW - largimea distributiei volumului monocitelor; LDH - lactat dehidrogenaza.
Note: CRP - C reactive protein; MDW - monocyte volume distribution width; LDH - lactate dehydrogenase.

Testele de sdnge de rutind drept instrument potential
de diagnosticare pentru COVID-19

Testul de amplificare al acizilor nucleici serveste ca metoda
standard de aur pentru diagnosticarea etiologica a infectiei cu
SARS-CoV-2. Cu toate acestea, cererea mare de teste RT-PCR
ca urmare a extinderii virusului la nivel mondial, evidentiaza
limitile acestui tip de diagnostic pe scara largd, cum ar fi tim-
pul lung de procesare (in medie, peste 2-3 ore pentru a genera
rezultate) si necesitatea unor laboratoare certificate, echipa-
mente costisitoare si personal instruit [8]. In plus, RT-PCR in-
clude aspecte generale analitice si preanalitice care pot pune
in pericol precizia de diagnostic a testului [5], iar mai multe
studii recente au raportat rezultate fals negative de pana la
20% pentru acest tip de test [2, 16]. Aceste limitari fac ca RT-
PCR sa fie neadecvat pentru examinari rapide si la scara larga,
avand ca scop diagnosticarea rapida a pacientilor. Astfel de
restrangeri devin si mai accentuate in tarile cu resurse finan-
ciare limitate, precum tarile In curs de dezvoltare. in acest caz,

drogenase (LDH), erythrocyte sedimentation rate (ESR) and
D-dimer, along with diminished concentration of serum al-
bumin. Even more importantly, a number of hematological
parameters were also found to predict progression toward
severe or critical forms of COVID-19, including leukocytosis,
neutrophilia and lymphopenia [25]. In addition, an innovative
parameter called MDW (monocyte volume distribution width
- DxH 900 hematology analyzer, Beckman Coulter, Brea, CA,
USA) was found to be significantly increased in all COVID-19
patients, especially those with worst clinical conditions. For
prognostication purposes, also increased values of LDH, as-
partate aminotransferase (AST), alanine aminotransferase
(ALT), total bilirubin, creatinine, cardiac troponins, D-dimer,
prothrombin time (PT), procalcitonin and CRP, together with
decreased values of serum albumin, have been found of value
[7, 23, 26].

The importance of hemostasis tests has then been empha-
sized in another study [27], including patients with COVID-19,
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imperativ apare necesitatea de a efectua teste alternative pen-
tru identificarea rapida a pacientilor infectati cu SARS-CoV-2,
in vederea prevenirii transmiterii virusului si a asigurarii unui
tratament prompt pentru acesti pacienti.

Unele surse, publicate recent [23, 24], au evidentiat cele
mai importante modificari de laborator depistate la pacientii
cu COVID-19, care includ, in principal, limfopenia, valori cres-
cute ale proteinei C reactive (PCR), ale lactatdehidrogenazei
(LDH), vitezei de sedimentare a eritrocitelor (VSH) si D-dimeri,
pe fundalul concentratiei scazute a albuminei serice. Dar si
mai important este faptul ca s-au stabilit o serie de parame-
tri hematologici (leucocitoza, neutropenie si limfopenie) care
prezic evolutia catre forme grave sau critice de COVID-19 [25].
in plus, s-a constatat ca un indice hematologic inovator, numit
MDW (largimea distributiei volumului monocitelor - DxH 900
analizator hematologic, Beckman Coulter, Brea, CA, USA) a fost
crescut semnificativ la toti pacientii COVID-19, in special, la pa-
cientii cu cele mai grave forme clinice. In scopul aprecierii pro-
gnosticului la pacientii cu COVID-19, s-au constatat valori cres-
cute si pentru LDH, aspartat aminotransferaza (AST), alanin
aminotransferaza (ALT), bilirubina totald, creatining, troponine
cardiace, D-dimeri, protrombina (PT), procalcitonina si PCR, in
combinatie cu valori reduse ale albuminei serice [7, 23, 26].

Importanta testelor de hemostaza a fost mentionata intr-
un alt studiu [27], inclusiv 1n cazul pacientilor cu COVID-19,
care demonstreaza ca PT si D-dimerii sunt indicatori semnifi-
cativi ai gravitatii bolii. Aceasta constatare nu numai ca indica
la importanta testarii sistemului de hemostaza in cazul bolilor
infectioase grave si/sau sistemice dar, de asemenea, confirma
ca coagulopatia de consum (diseminata) poate fi una dintre
cele mai grave complicatii la pacientii cu COVID-19.

Fiecare dintre acesti parametri de prognostic au semnifi-
catie clinica si biologica specificd, care, In ansamblu, pot con-
tribui la reflectarea evolutiei clinice nefavorabile (Tabelul 1).

Concluzii

Depistarea ARN-ului SARS-CoV-2 prin reactia de polime-
rizare 1n lant, cu detectie in timp real (rRT-PCR) este utiliza-
td pentru a confirma diagnosticul clinic al COVID-19 de catre
laboratoarele de diagnostic molecular. Utilizand rRT-PCR ca
standard de aur, aproape 70% dintre pacienti ar putea fi cla-
sificati ca COVID-19 pozitivi sau negativi in baza parametrilor
lor hematologici. Astfel, un simplu test de sange ar putea con-
tribui la identificarea testelor rRT-PCR fals-pozitive /negative,
dar care ar putea fi utilizat in tarile in curs de dezvoltare si
in acele tari, care sufera de o deficienta de reactivi rRT-PCR
si/sau de laboratoare specializate, ca o alternativa mai putin
costisitoare si disponibila pentru identificarea potentialilor
pacienti COVID-19.
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Autorii au contribuit in mod egal la cautarea literaturii sti-
intifice, selectarea bibliografiei, citirea si analiza referintelor
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and showing that PT and D-dimer are significant predictors
of disease severity. This finding not only supports the pivotal
role of hemostasis testing in severe and/or systemic infectious
diseases, but also confirms that consumption (disseminated)
coagulopathy may be one of the most severe complications of
patients with COVID-19.

Each of these prognostic parameters retain a specific clini-
cal and biological significance, which, altogether, can contrib-
ute to reflect the evolution toward more unfavorable clinical
pictures (Table 1).

Conclusions

The detection of SARS-CoV-2 RNA by real-time reverse tran-
scription-polymerase chain reaction (rRT-PCR) is used to con-
firm the clinical diagnosis of COVID-19 by molecular diagnostic
laboratories. Using rRT-PCR as the gold standard, almost 70%
of the patients could be classified as COVID-19 positive or nega-
tive on the basis of their hematological parameters. Thus, a sim-
ple blood test might help in identifying false-positive /negative
rRT-PCR tests but also might be used in developing countries
and in those countries suffering from a shortage of rRT-PCR re-
agents and/or specialized laboratories as an inexpensive and
available alternative to identify potential COVID-19 patients.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

La pacientii infectati cu virusul SARS-CoV-2, semiologia
manifestarilor imagistice (radiografie, computer tomografie,
ecografie) pulmonare este in curs de documentare si sistema-
tizare.

Ipoteza de cercetare

Sistematizarea informatiilor existente referitoare la tab-
loul imagistic al pacientilor infectati cu virusul SARS-CoV-2,
completatd cu datele proprii, permit stabilirea mai exacta a
diagnosticului de COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

A fost descrisa semiologia imagistica a pacientilor cu di-
verse forme de gravitate a maladiei COVID-19, cu prezentarea,
drept exemplu, a imaginilor din colectiile proprii ale autorilor.

Rezumat

Introducere. Cu un numar tot mai mare de persoane cu
COVID-19, este necesara o abordare mai eficienta pentru tri-
ajul acestor pacienti pentru a optimiza diagnosticul si mana-
gementul, pentru a conserva resursele disponibile si pentru a
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What is not known yet, about the topic

In patients infected with the SARS-CoV-2 virus, the semiol-
ogy of pulmonary imaging (radiography, computed tomogra-
phy, ultrasound) is being documented and systematized.

Research hypothesis

The systematization of the existing information regarding
the imaging picture of the patients infected with the SARS-
CoV-2 virus, completed with their own data, allows the more
accurate diagnosis of COVID-19.

Article's added novelty on this scientific topic

The imaging semiology of patients with various forms of
severity of COVID-19 disease was described, with the presen-
tation, as an example, of images from the authors’ own collec-
tions.

Abstract

Introduction. With increasing number of people with
COVID-19, a more efficient approach to triage these patients
is needed to optimize diagnosis and management, conserve
available resources and limit the spread of disease. Medical



limita raspandirea bolii. Imagistica medicald joaca un rol im-
portant in managementul majoritatii bolilor respiratorii, insa
valoarea diverselor modalitati imagistice in evaluarea pacien-
tilor cu COVID-19 necesita noi studii in acest domeniu.
Material si metode. Din bazele de date PubMed si Scopus
(Elsevier), articolele publicate in perioada februarie - mai
2020 au fost selectate in functie de cuvintele cheie: ,,COVID-19’,

”

,coronavirus pneumonia’, ,imaging diagnosis’, ,chest radiogra-
phy’, ,computed tomography”. Au fost, de asemenea, studiate
articolele relevante citate, precum si cele mai recente orien-
tari si recomandari publicate de American College of Radiology
(ACR), European Society of Radiology (ESR) si Russian Society of
Radiology (RSR). Au fost selectate si procesate informatii pri-
vind diagnosticul imagistic al COVID-19 si valoarea diferitelor
modalitati imagistice in diagnosticul si managementul pacien-
tilor cu COVID-19.

Rezultate. Dupa prelucrarea informatiilor, 124 de articole
au fost gasite conform criteriilor de cautare. Bibliografia finala
contine 32 de surse relevante, care au fost considerate repre-
zentative pentru materialele publicate pe tema acestui articol
de recenzie.

Concluzie. Articolul ofera o imagine de ansamblu detaliata
despre rolul modalitatilor de imagistica medicald in diagnosti-
cul, managementul si urmarirea pacientilor cu COVID-19. Sunt
oferite, de asemenea, imagini radiografice reprezentative si
tomografice computerizate obtinute la pacientii din Republica
Moldova.

Cuvinte cheie: COVID-19, imagistica medicald, pneumonie
coronavirala, diagnostic imagistic, radiografie toracica, tomo-
grafie computerizata.

Introducere

SARS-CoV se raspandeste rapid cu transmitere de la om la
om, in pofida masurilor de precautie impuse, reprezentand,
actualmente, o problema de sanatate publica globala, asoci-
ata cu efecte sociale, psihologice si economice semnificative
la nivel mondial. Avand in vedere numarul tot mai mare de
persoane afectate de COVID-19, este necesara o abordare cat
mai eficienta a triajului acestor pacienti pentru optimizarea
diagnosticului si tratamentului, conservarea resurselor dispo-
nibile si limitarea raspandirii bolii. Imagistica medicala joaca
un rol important in managementul pacientilor cu afectiuni
respiratorii. Importanta diverselor modalitati imagistice in
evaluarea pacientilor cu COVID-19 necesitd, insa, noi studii in
domeniu, literatura de specialitate fiind bazata, preponderent,
pe cazuri clinice sau studii retrospective limitate [1].

Deoarece caracteristicile etiologice si clinice ale COVID-19
sunt similare cu cele ale SARS si MERS, experienta obtinuta in
evaluarea imagistica a acestor sindroame pulmonare prezin-
ta un interes deosebit pentru determinarea atat a aspectelor
imagistice comune, cat si a eventualelor particularitati [2].

Material si metode

A fost efectuata identificarea literaturii stiintifice de speci-
alitate din bazele de date PubMed si Scopus (Elsevier). Criterii-
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imaging plays an important role in the management of most
respiratory diseases, but the value of various imaging modali-
ties in the evaluation of patients with COVID-19 requires new
studies in this field.

Material and methods. From the PubMed and Scopus
(Elsevier) databases, articles published during February
- May 2020 were selected according to the key words: “CO-

”»on: »on»

VID-19”, “coronavirus pneumonia”, “imaging diagnosis”, “chest
radiography”, "computed tomography”. Relevant cited articles
as well as the latest guidelines and recommendations pub-
lished by the American College of Radiology (ACR), European
Society of Radiology (ESR) and Russian Society of Radiology
(RSR) were also studied. Information on the imaging diagno-
sis of COVID-19 and the value of different imaging modalities
in the diagnosis and management of patients with COVID-19
was selected and processed.

Results. After processing the information, 124 articles
were found according to the search criteria. The final bibliog-
raphy contains 32 relevant sources, which were considered
representative for the materials published on the topic of this
review article.

Conclusions. The article provides a detailed overview
about the role of medical imaging modalities in the diagnosis,
management and follow-up of patients with COVID-19. Rep-
resentative radiographic and computed tomography images
obtained in our patients are also provided.

Key words: COVID-19, medical imaging, coronavirus
pneumonia, imaging diagnosis, chest radiography, computed
tomography.

Introduction

SARS-CoV-2 is spreading rapidly from human to human,
despite the undertaken preventive measures, currently repre-
senting a global public health problem, associated with signif-
icant social, psychological and economic impacts worldwide.
Given the growing number of people affected by COVID-19,
a more efficient approach to triage these patients is needed
to optimize their evaluation and management, conserve re-
sources and limit the disease spread. Medical imaging plays
an important role in the management of respiratory diseases;
however, the importance of various imaging modalities in the
evaluation of patients with COVID-19 requires new studies in
the field, the available literature being based mainly on case
reports or limited retrospective studies [1].

Since etiological and clinical characteristics of COVID-19
share many similarities to those of SARS and MERS, the ex-
perience obtained in the imaging evaluation of these pulmo-
nary infections is of particular interest for the determination
of common imaging features as well as potential peculiari-
ties [2].

Material and methods

The scientific literature from the PubMed and Scopus (Else-
vier) databases was analyzed. The selection criteria for this
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le de selectare a articolelor au inclus metodele imagistice utili-
zate In diagnosticul si evaluarea pacientilor cu COVID-19 dupa
urmatoarele cuvinte-cheie: ,,COVID-19’) ,,coronavirus pneumo-
nia’, ,imaging diagnosis’, ,chest radiography’, ,,computed tomo-
graphy”. Pentru selectarea avansatad a surselor bibliografice, au
fost aplicate urmatoarele filtre: articole cu text integral, arti-
cole in limbile engleza, rusa sau romana, articole publicate in
perioada februarie - mai 2020. Dupa o analiza preliminara a
titlurilor, au fost selectate articole originale, editoriale, artico-
le de sinteza narativa, sistematica si meta-analiza, care conti-
neau informatii relevante despre rolul investigatiilor imagis-
tice in diagnosticul, managementul si evaluarea in dinamica
a pacientilor cu COVID-19. A fost realizata, de asemenea, o
cautare in listele de referinte bibliografice ale surselor identi-
ficate, in vederea evidentierii unor publicatii suplimentare re-
levante, care nu au fost gasite In timpul cautarii initiale in ba-
zele de date. Aditional, au fost studiate publicatiile Colegiului
American de Radiologie (ACR - American College of Radiology),
Societatii Europene de Radiologie (ESR - European Society of
Radiology) si Societatii Ruse de Radiolgie (POPP - Poccutickoe
06bwecmeo peHmeeHo.10208 U paduos0208) referitoare la ulti-
mele recomandari pentru utilizarea tehnicilor imagistice in
evaluarea si managementul pacientilor cu COVID-19. In scopul
minimalizarii riscului de erori sistematice (bias) in studiu, au
fost efectuate cautari minutioase in bazele de date mentiona-
te, pentru identificarea unui numar maxim de publicatii rele-
vante din punctul de vedere al scopului acestui articol de sin-
teza. Au fost evaluate doar studiile ce indeplinesc criteriile de
includere. Au fost utilizate criterii sigure de excludere a artico-
lelor din studiu, de asemenea, au fost analizate atit cercetarile
care aratd un rezultat pozitiv, cat si cercetarile care nu pun in
evidenta beneficiul unor investigatii imagistice in anumite si-
tuatii clinice. La necesitate, pentru precizarea unor notiuni, au
fost consultate surse aditionale de informatie. Publicatiile, al
cdror continut nu a corespuns scopului lucrarii sau care nu au
reflectat tema abordats, desi au fost selectate de programul de
cautare, precum si articolele care nu au fost accesibile pentru
vizualizare libera si In baza de date HINARI (Health Internet
Work Access to Research Initiative) sau nu au fost disponibi-
le in biblioteca stiintifica medicala a Universitatii de Stat de
Medicina si Farmacie ,Nicolae Testemitanu”, au fost, ulterior,
excluse din lista.

A fost analizatd, de asemenea, iconografia imagistica a
pacientilor suspectati si confirmati cu COVID-19 in perioada
martie - mai 2020 in Centrul Republican de Diagnosticare
Medicalg, Institutul de Medicina Urgentd, Spitalul Clinic Muni-
cipal Sf. Treime, Centul COVID, Centrul ,Euromed Diagnostic”
in numar de 3205 de radiografii ale cutiei toracice si 151 de
tomografii computerizate.

Rezultate

Dupa procesarea informatiei identificate de motorul de ca-
utare din bazele de date mentionate, au fost identificate 124
de publicatii care abordeaza tematica RSF. Dupa analiza pri-
mara a titlurilor, 68 de publicatii au fost calificate posibil rele-
vante pentru sinteza data. Dupa trecerea in revistd repetatd a
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literature search included imaging investigations used in the
diagnosis and evaluation of patients with COVID-19, using the
following keywords: “COVID-19”, “coronavirus pneumonia”,
“imaging diagnosis”, “chest radiography”, “computed tomog-
raphy”. For the advanced selection of bibliographic sources,
the following filters were applied: full text articles, articles
in English, Romanian or Russian, articles published between
February - May 2020. After a preliminary analysis of the titles,
original articles, editorials, narrative syntheses, systematic
and meta-analysis articles containing relevant information
on the role of imaging investigations in the diagnosis, man-
agement and follow-up evaluation of patients with COVID-19
were selected. In addition, search was performed on the lists
of bibliographic references of the sources identified in order
to highlight relevant additional publications, which were not
found during the initial databases search. Additionally, have
been studied the publications of the American College of Radi-
ology (ACR), the European Society of Radiology (ESR) and the
Russian Society of Radiology (RSR) for the latest recommenda-
tions related to the use of imaging investigations in the evalu-
ation and management of patients with COVID-19. In order to
minimize the risk of systematic errors (bias) in the study, a
thorough search in the databases was performed to identify
the maximum number of publications relevant for the study
purpose. Only studies that met the validity criteria were evalu-
ated. Reliable criteria have been used to exclude the articles
from the study. Both studies pointing out positive results and
studies indicating no real benefit of imaging investigations in
certain clinical situations were analyzed. If necessary to clar-
ify some statements, additional sources of information were
consulted. Publications that did not meet the study purpose or
did not reflect the addressed topic as well as those that were
not accessible as full text for free viewing through the HINARI
(Health Internet Work Access to Research Initiative) database
or in the medical science library of the Nicolae Testemitanu
State University of Medicine and Pharmacy, were subsequent-
ly excluded from the list.

The imaging databases of patients with suspected and con-
firmed COVID-19 that underwent their investigations between
March and May 2020 at the Republican Medical Diagnostic
Center, Institute of Emergency Medicine, Clinical Municipal
Hospital "Sf. Treime”, COVID Center and “Euromed Diagnostic”
LTD were also analyzed. This included 3205 chest radiographs
and 151 computed tomography scans.

Results

After processing the information identified by the search
engine from the indicated databases, 124 articles related to
imaging investigations in COVID-19 were found. After the pri-
mary analysis of the titles, 68 articles were qualified possibly
relevant for the given synthesis. After the repeated review of
the sources, 32 publications were finally selected relevant to
the study purpose. Thus, the final bibliography included 32
publications considered representative for the materials pub-
lished on the topic of this synthesis article.
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Tabelul 1. Rolul investigatiilor imagistice In evaluarea pacientilor cu COVID-19 [3].
Table 1. The role of imaging investigations in the evaluation of patients with COVID-19 [3].

Servicii de asistentd medicala

Diagnostic primar cu evaluarea leziunilor pulmonare

Triajul pacientilor la internare Evaluare in dinamica

Health care services Primary diagnosis with evaluation of lung lesions Patients triage on admission Follow-up
Ambulator CT, RxT* CT
Ambulatory CT, CXR* CcT

Stationar CT CT CT, RxT, USG**
Hospital CcT CcT CT, CXR, USG**

* —1n lipsa posibilitatilor de efectuare a tomografiei computerizate (CT) // in the absence of any possibility of performing computed tomography (CT);
** —1n lipsa posibilitatilor de efectuare a tomografiei computerizate (CT), la pacientii netransportabili; radiografia toracica (RxT) s-a efectuat cu aparat por-

tabil // in the absence of any possibility of performing computed tomography (CT), in non-transportable patients, chest radiography (CXR) was performed with a

portable device.

Tabelul 2. Tabloul modificarilor radioimagistice [5].

Simptomul / metoda radioimagistica de diagnosticare

Tabloul modificarilor radioimagistice

= Simptomul de ,sticld mata” / mult mai bine se depisteaza la CT
decit la radiografie.

= Simptomul de consolidare / se depisteaza la fel de precis la CT si
radiografie.

= Simptomul de modificari reticulare / CT-simptom. La radiografie se
manifestd ca modificarea si deformarea tesutului pulmonar difuz.

= Simptomul ,,placilor de pavaj” / CT-simptom.

= Modificdri peribronhovasculare (sinonim: ,,cuplari” peribronhovas-
culare) / se depisteaza identic la radiografie si CT.

= Repartizare peribronhovasculard / se depisteaza identic la radio-
grafie si CT.

= Repartizare corticala (subpleurald, perifericd) / se depisteaza iden-
tic la radiografie si CT.

= Repartizare radicularad (centrald) / se depisteaza identic la radio-
grafie si CT.
= Simptomul ,,bronhogramei aerice”/ simptom CT.

= Simptomul de ,,halou “/ simptom CT.

= Simptomul de ,halou inversat” / simptom CT.

= Cavitate in pulmon sau in sectorul de consolidare / se identificd mai
exact la CT, mai ales cdnd dimensiunile nu sunt mari.

= Chist in pulmon / simptom CT.

= Focar (e) in pulmoni / mai bine se depisteaza la CT (notiunea de
,nodul” este sinonima, dar nu se recomanda a fi utilizata).

= Simptomul ,,ramului inmugurit” / simptom CT.

= Tabloul pneumoniei organizate / complex de simptome CT.

Un sector de tesut pulmonar partial aerat, pe fundalul cdruia se vizualizeaza vasele, lumenul
bronsiilor si peretii acestora.

Un sector de tesut pulmonar neaerat, cu vizualizarea lumenului bronsic si al cavitatilor aerice
(de exemplu: emfizem). Vasele si peretii bronsiilor in zonele de opacitate nu se vizualizeaza.

Desenul pulmonar deformat ca urmare a reactiei interstitiale, reprezentat de opacitati liniare,
care formeaza o retea (semnul ,panzei de pdianjen”).

Modificari reticulare pe fundal de zone de tip ,,sticlda mata”.

ingrosarea peretilor vizibili ai bronsiilor, ceea ce duce la cresterea diametrului acestora. Iden-
tic, se modifica diametrul arterelor adiacente, dar peretii lor pot fi vizualizati numai la con-
trastare.

Raspandirea sectoarelor de tesut pulmonar modificat de-a lungul bronsiilor si vaselor pul-
monare.

Raspandirea sectoarelor de tesut pulmonar modificat de-a lungul pleurei viscerale (costale,
diafragmale, mediastinale, interlobare).

Raspandirea sectoarelor de tesut pulmonar modificat in regiunea hilurilor pulmonare.

Vizualizarea bronsiilor aerate in tesut pulmonar indurat. Indicd asupra permeabilitatii bron-
siilor.

Zona de ,sticla matd” In jurul zonei de consolidare sau sectorului de destructie (necroza). De
obicei, are forma inelara.

Zona de consolidare in jurul sectorului de ,sticld matd”. Poate avea marime si forma diferite.
Este un semn caracteristic pentru pneumonia organizata.

O cavitate patologicd, delimitata in pulmon, cu pereti grosi (>2-3 mm), incercuita de tesut
pulmonar aerat. Cavitatea contine aer, lichid, mase necrotice. De obicei, se manifesta in
infectii bacteriene si formatiuni tumorale.

Un focar patologic, delimitat in pulmon, cu pereti subtiri (<2 mm), cu continut aeric sau lichi-
dian.

0 induratie in tesutul pulmonar de dimensiuni pana la 10 mm. Pot fi solitare, unice (pana la 6
mm) si multiple (diseminare).

Structuri patologice in forma de V si Y in pulmon, de marime de pana la 1 cm, care reprezinta
bronsii si bronsiole distale dilatate, umplute cu continut patologic. Este un indiciu important
al prezentei infectiei bronhogene a cailor respiratorii inferioare.

Este variabild. De obicei, se asociaza cu sectoare de ,sticla matd” si consolidare, cu simptomul
de ,halou inversat “ si raspandirea tipicd peribronhovasculara si/sau subpleurala.
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acestor surse, au fost selectate, in cele din urma, 32 de publi-
catii relevante scopului trasat. In bibliografia finald a lucririi
au fost incluse 32 de publicatii, care au fost considerate repre-
zentative pentru materialele publicate la tema acestui articol
de sinteza.

Publicatiile referitoare la radiografia toracica indica faptul
ca tehnica este utilizata in conditii de ambulator si stationar
pentru evaluarea pacientilor cu COVID-19 in lipsa posibilitati-
lor de efectuare a tomografiei computerizate (Tabelul 1) [3, 4].

In scopul prezentirii investigatiilor radiologice de dia-
gnosticare este necesard, de asemenea, utilizarea unui limbaj
unic de descriere a procesului patologic pulmonar, care este
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Publications related to chest radiography indicate that the
technique is used on an outpatient and inpatient basis for the
evaluation of patients with COVID-19 in the absence of com-
puted tomography (Table 1) [3, 4].

For proper reporting of diagnostic radiological investiga-
tions, it is also important to use appropriate terminology for
describing the pulmonary pathological process, as outlined in

Chest radiography proved to be also useful for monitoring
(“day after day”) the rapid progression of lung abnormalities
in COVID-19, particularly in critical patients admitted to in-
tensive care units [4]. In patients with unknown location of
the pathological process, the procedure is performed in 2 pro-

redat in Tabelul 2.

Table 2. Features of radiological changes [5].

jections - frontal and lateral, preferably right lateral projec-

Radiological sign and imaging modality

Associated changes

= Ground glass opacity / it is much better characterized on chest CT
than on chest radiography.

= Consolidation / it is detected accurately on both chest CT and chest
radiography.

= Reticular pattern / is a CT sign. On radiography it manifests with
diffuse changes and deformation of the lung tissue.

= Crazy paving pattern / is a CT sign.
= Peribronchovascular changes / identified equally well on both chest

radiography and chest CT.

= Peribronchovascular distribution / is detected similarly on radiog-
raphy and CT.

= Cortical (subpleural, peripheral) distribution / is detected similarly
on radiography and CT.

= Central (perihilar) distribution / is detected similarly on radiogra-
phy and CT.

= ,Air bronchogram” sign / is a CT sign.

= The “halo” sign / is a CT sign.

= The “reversed halo” sign / is a CT sign.

= Cavity in the lung or in an area of consolidation / more precisely is
identified on CT, especially when the dimensions are not large.
= Lung cyst / is a CT sign

= Focus (foci) in the lung(s) / better seen on CT (the notion of ,nodule”
is synonymous, but not recommended).

= Tree-in-bud sign / is a CT sign.

= Pattern of organizing pneumonia / is a complex of CT signs.

An area of partially aerated lung tissue appearing on an attenuated background, with pre-
served visualization of the blood vessels, bronchial lumen and bronchial walls.

An area of non-aerated lung tissue with visualization of the bronchial lumen and of air cavi-
ties (for example: emphysema). Blood vessels and bronchial walls in opacified regions are
not visible.

Deformed lung marking due to interstitial reaction, reflected by linear opacities that com-
prise a network (,,spider web” sign).

Reticular pattern changes appearing on a “ground glass” background.

Thickening of the bronchial walls leading to an increase in their diameter. The diameter of
the adjacent arteries changes in a similar way, but their walls can be visualized only after
contrast enhancement.

Extension of affected modified lung tissue along the bronchi and pulmonary vessels.

Extension of affected modified lung tissue along the visceral (costal, diaphragmatic, medi-
astinal, interlobar) pleura.

Extension of affected modified lung tissue in the region adjacent to the pulmonary hila.

Visualization of air-filled bronchi in indurated lung tissue. Indicates bronchial permeability.

Ground glass opacity surrounding a region of consolidation or destruction (necrosis). It is
usually ring-shaped.

Central ground-glass opacity surrounded by denser consolidation. It can have different
sizes and shapes. It s classically seen in organizing pneumonia.

A delimited pathological cavity in the lung with thick walls (2-3 mm), surrounded by aer-
ated lung tissue. The cavity contains air, fluid, necrotic masses. It usually appears in bacte-
rial infections and tumors.

A delimited pathological entity in the lung with thin walls (<2 mm), with air or fluid content.

Induration(s) in the lung tissue up to 10 mm in size. Can be single (up to 6 mm), solitary,
and multiple (dissemination).

V-shaped and Y-shaped pathological structures in the lung (multiple areas of centrilobu-
lar nodules with a linear branching pattern) up to 1 cm in size, representing dilated distal
bronchi and bronchioles, filled with pathological content. It is an important indication of
bronchogenic infection of the lower respiratory tract.

The pattern is variable. It is usually associated with areas of ,ground glass” opacifications
and consolidation, ,reversed halo” sign and typical peribronchovascular and / or subpleu-
ral distribution.




Radiografia cutiei toracice si-a demonstrat, de asemenea,
utilitatea pentru monitorizarea progresiei rapide a leziunilor
pulmonare la pacientii infectati, in special, in unitatile de te-
rapie intensiva [4]. La pacientii cu localizare necunoscuta a
procesului patologic, este recomandatd in 2 proiectii - fron-
tald si laterald (proiectia laterald dreapta) [3]. in stationar, ra-
diografia este utilizatad la pacientii in stare critica in unitatile
de terapie intensiva si reanimare, cand pacientul nu poate fi
transportat. In astfel de cazuri, radiografia este efectuati cu un
aparat portabil, cu posibilitatea repetarii zilnice sau la necesi-
tate pentru evaluarea in dinamica [3].

Radiografia toracica releva, de obicei, opacitati asimetrice
sau difuze asemdndtoare celor vizualizate in SARS si MERS,
mai frecvent bilaterale, cu localizare bazald sau panlobara
periferica [2, 3, 6]. Acestea pot varia de la modificari minime
pana la opacitati alveolare difuze, in functie de severitatea
bolii. Cuantificarea radiologica a afectarii pulmonare si evo-
lutia leziunilor n dinamicd au o importanta deosebita in de-
terminarea managementului clinic si al suportului respirator
necesar. In aceste conditii, au fost propuse diverse scoruri de
evaluare, cel mai recent fiind scorul publicat de Borghesi si co-
lab. pentru evaluarea severitatii leziunilor radiografice in CO-
VID-19, pe care autorii l-au numit scorul Brixia [4].

In acest scop, cimpurile pulmonare pe radiografia toracici
in proiectia de fata sunt divizate in 6 zone (Figura 1):

= zonele A si D: regiunile situate deasupra peretelui inferi-

or al arcului aortic;

= zonele B si E: regiunile situate intre peretele inferior
al arcului aortic si peretele inferior al venei pulmonare
drepte;
zonele C si F: regiunile situate mai jos de peretele inferior
al venei pulmonare drepte.

Manifestdrile imagistice si diagnosticul infectiei SARS-CoV-2

tion [3]. In the hospital, chest radiography is used in critically
ill patients admitted to intensive care and resuscitation units
when the patient cannot be transported. In such cases, the in-
vestigation is performed with a portable device, with the pos-
sibility of daily repetition or interval follow-up evaluation as
needed [3].

Chest radiography usually reveals asymmetric or diffuse
opacities similar to those seen in SARS and MERS, more fre-
quently bilateral, with basal or peripheral panlobar localiza-
tion [2, 3, 6]. These can range from minimal changes to diffuse
alveolar opacities, depending on the severity of the disease.
The radiological quantification of the severity and progression
of lung abnormalities is of great importance in determining
the appropriate clinical management and respiratory support
for infected patients. Under these conditions, various scoring
systems have been proposed, one of the most recent being the
score for evaluation of the severity of radiographic lesions
in COVID-19 published by Borghesi et al, which the authors
named Brixia score [4].

For this purpose, the lung fields on the chest radiograph in
frontal projection are divided into 6 zones (Figure 1):

= zones A and D: regions above the inferior wall of the aor-

tic arch;

= zones B and E: regions below the inferior wall of the aor-

tic arch and above the inferior wall of the right inferior
pulmonary vein (i.e., the hilar structures);

= zones C and F: regions below the inferior wall of the right

inferior pulmonary vein (i.e., the lung bases).

In cases where the anatomical landmarks are poorly visu-
alized as, for example, in patients with extensive opacities of
the lung fields, each lung is divided into 3 equal zones [4].

Fig. 1 Divizarea cimpurilor pulmonare 1n 6 zone pentru evaluarea scorului Brixia.
Fig. 1 Division of lung fields into 6 zones for evaluation of Brixia score.
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in cazurile caAnd reperele anatomice sunt slab vizualizate,
spre exemplu, la pacientii cu opacitati extinse ale campurilor
pulmonare, fiecare pulmon este divizat in 3 regiuni egale [4].

in etapa urmatoare, fiecare dintre cele 6 zone este evaluata
cu un scor intre 0 si 3 puncte:

= scor 0 - fara leziuni vizibile;

= scor 1 - infiltrate interstitiale;

= scor 2 - infiltrate interstitiale si alveolare (cu predomi-

nanta celor interstitiale);

= scor 3 - infiltrate interstitiale si alveolare (cu predomi-

nanta celor alveolare).

Astfel, scorul total pentru toate cele 6 zone variaza intre 0
si 18 puncte. Scorurile obtinute pentru fiecare zond, precum si
scorul total sunt indicate la sfarsitul raportului imagistic, dupa
descrierea patologiilor vizualizate [4]. Volumul de implicare al
segmentelor pulmonare coreleaza cu severitatea bolii. Con-
form cercetatorilor italieni, pentru a evalua in dinamica mo-
dificarile pulmonare, primul scor CXR se compara cu cel de-al
doilea scor [4]. Acest sistem de notare este conceput pentru
evaluarea gravitatii si progresiei de implicare pulmonara la
pacientii spitalizati exclusiv cu COVID-19.

Desi diagnosticul de COVID-19 este bazat, preponderent,
pe simptomatologia clinica si datele de laborator, imagistica
medicala joaca un rol important in aprecierea extinderii bolii,
gestionarea managementului pacientilor, precum si evaluarea
in dinamica a sechelelor in perioada de convalescenta.

Au fost, de asemenea, propuse alte clasificari pentru eva-
luarea gradului de afectare pulmonara conform datelor radi-
ografiei toracice. In Tabelul 3, este prezentati una din clasi-
ficarile frecvent utilizate, cu evaluarea gradului de afectare
pulmonara drept usor, mediu, sever sau critic [3]. Exemple de
radiografii ale pacientilor cu COVID-16 confirmat, care releva
diverse grade de afectare pulmonard, sunt redate in Figura 2.
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In the next step, each of the 6 lung zones is evaluated with
a score between 0 and 3 points:

= score 0 - no lung abnormalities;

= score 1 - interstitial infiltrates;

= score 2 - interstitial and alveolar infiltrates (interstitial

predominance);

= score 3 - interstitial and alveolar infiltrates (alveolar

predominance).

Thus, the overall score for all 6 lung zones varies between
0 and 18 points. The partial scores of each lung zone, as well
as the overall score are indicated at the end of the imaging re-
port, after the description of the radiographic findings [4].

The volume of involvement of the lung zones is correlated
with the severity of the disease.

According to Italian researchers, for assessment of interval
changes of lung abnormalities, each chest X-ray score is com-
pared to the previous score [4].

This scoring system is designed exclusively to assess the
severity and progression of pulmonary involvement in pa-
tients hospitalized with COVID-19.

Although the diagnosis of COVID-19 is based primarily on
clinical picture and laboratory data, medical imaging plays an
important role in assessing the extent of the disease, guiding
the patient management, and follow-up evaluation of residual
lung sequelae during recovery period.

Other classifications for assessing the degree of lung in-
volvement on chest radiography have also been proposed. One
of the commonly used classifications that allows evaluation of
lung involvement from minimal to critical is presented in Ta-
ble 3 [3]. Examples of chest radiographs obtained in patients
with confirmed COVID-16 that reveal various degrees of lung
involvement are shown in Figure 2.

Tabelul 3. Evaluarea gradului de afectare pulmonara in COVID-19, conform datelor radiografiei toracice [3].
Table 3. Evaluation of the degree of lung involvement in COVID-19 according to chest radiography findings [3].

Gradul de afectare pulmonara
Degree of lung involvement

Modificari radiografice
Radiographic changes

Norma (Rx-0)
Normal (Rx-0)

Usor (Rx-1)
Minimal / Mild (Rx-1)

Fara patologii distincte. In prezenta simptomatologiei clinice, este recomandati efectuarea tomografiei computerizate.
No distinct abnormalities. In the presence of clinical symptoms, computed tomography (CT) is recommended.

Opacitati / infiltrate pulmonare nepronuntate de diverse dimensiuni, cu intensitate relativ redusa, preponderent bazale sau
multilobare periferice. Afectarea parenchimului pulmonar <25%.

Hazy (faint) pulmonary opacities / infiltrates of various sizes, with relatively low intensity, mostly basal or peripheral, multilobar.

Involvement of lung parenchyma <25%.

Mediu (Rx-2)
Medium / Moderate (Rx-2)

Opacitati / infiltrate pulmonare neomogene, cu dimensiuni si extinderi variabile, preponderent bazale sau multilobare periferice.
Afectarea parenchimului pulmonar 25-50%.

Non-homogeneous lung opacities / infiltrates of various dimensions and extensions, mostly basal or peripheral multilobar.

Involvement of lung parenchyma 25-50%.

Sever (Rx-3)
Severe (Rx-3)

Critic (Rx-4)
Critical (Rx-4)

Opacitati pulmonare confluente, cu infiltrarea tesutului pulmonar de tip alveolar. Afectarea parenchimului pulmonar 50-75%.
Confluent pulmonary opacities with alveolar-type infiltration of lung tissue. Involvement of lung parenchyma 50-75%.

Opacitati pulmonare confluente, cu infiltrarea tesutului pulmonar de tip alveolar. Leziuni pulmonare alveolare difuze (aspect de
,plamani albi”). Revdrsat pleural. Afectarea parenchimului pulmonar 275%.

Confluent pulmonary opacities with alveolar-type infiltration of lung tissue. Diffuse alveolar lung lesions («white lung» appearance).
Pleural effusion. Involvement of lung parenchyma 275%.
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Fig. 2 Radiografii toracice obtinute la pacienti cu COVID-19.
Grad usor (A), mediu (B), sever (C) si critic (D) de afectare a parenchimului pulmonar.

Fig. 2 Chest radiographs obtained in patients with COVID-19.
Minimal (A), moderate (B), severe (C) and critical (D) degrees of lung involvement.

Unul dintre primele studii imagistice realizate pe pacienti
cu COVID-19 (publicat in revista ,Lancet”) raporteaza afecta-
rea bilaterala a plamanilor, documentatd la examenul initial de
tomografie computerizata la 40 din 41 de pacienti, cu afectiuni
preponderente sub forma de consolidari pulmonare (la paci-
entii internati In sectia de terapie intensiva) si sub forma de
opacitati cu aspect de ,sticla mata”, semnalate la pacientii ce
nu au necesitat internare in terapia intensiva [2, 7, 8]. Studii
ulterioare au raportat, de asemenea, afectiuni pulmonare de-
tectate la tomografia computerizata la peste 85% din pacienti,
majoritatea prezentand afectare bilaterala [2, 8-11]. Opacitati
multifocale, cu aspect de ,,sticla matad”, au fost detectate la pes-
te 55% din pacienti, iar consolidari pulmonare - la aproape
30% din pacienti [2]. Alte aspecte radiologice raportate au in-
clus distorsiuni arhitecturale, bronsiectazii de tractiune, des-
tinderi vasculare intralezionale [12].

Desi aspectele imagistice ale COVID-19 sunt asemdnatoa-
re cu cele ale MERS si SARS, afectarea pulmonara bilaterala,
depistata cu ajutorul investigatiei imagistice initiale, este mai
frecventa la pacientii cu COVID-19 [2, 8]. De notat, de aseme-
nea, ca efuzii pleurale, pneumotorax, cavitatii, noduli pulmo-
nari, limfadenopatii sau opacitati cu aspect de arbore Inmugu-
rit (1. engl. ,tree in bud”) nu au fost raportate sau au fost depis-
tate doar cazuri unice, fara relatie cauzala directa cu COVID-19
[6,8,12].

Diagnosticul diferential al COVID-19 cu alte preumonii si
caracteristicile imagistice ale acestora este redat in Tabelul 4.

Unele studii recente raporteaza o serie mai larga de aplica-

One of the first imaging studies performed in patients with
COVID-19 (published in the Lancet) described bilateral lung
involvement on initial chest CT in 40 of 41 patients, with a con-
solidative pattern seen in patients in the intensive care unit
(ICU) and a predominantly ground-glass pattern in patients
who were not in the ICU [2, 7, 8]. Subsequent studies have also
reported lung involvement detected on computed tomogra-
phy in over 85% of patients, the majority having bilateral in-
volvement [2, 8-11]. Multifocal opacities with a “ground glass”
appearance were detected in over 55% of patients, and lung
consolidation in almost 30% of patients [2]. Other radiological
aspects reported included architectural distortions, traction
bronchiectasis, vascular enlargement in the lesion [12].

Although the imaging features of COVID-19 closely re-
semble those of MERS and SARS, involvement of both lungs
on initial imaging is more likely to be seen with COVID-19 [2,
8]. Also of note is that pleural effusion, pneumothorax, cavi-
tation, pulmonary nodules, lymphadenopathy and “tree-in-
bud” opacities have not been reported or only individual cases
have been detected, with no direct causal relationship with
COVID-19 [6, 8, 12].

The differential diagnosis of COVID-19 with other pneumo-
nias and their imaging characteristics are provided in Table 4.

A number of recent studies report a wider range of appli-
cations of computed tomography in COVID-19, such as using
a special CT score to assess the severity of lung lesions and
their extension or early screening to diagnose patients with
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Tabelul 4. Caracteristicile imagistice si modificdrile clinice ale cauzelor comune ale pneumoniei similare cu pneumonia COVID-19 [13].

Patologiile

Grupurile cu risc inalt

Simptomele clinice

Modificarile CT

COVID-19

Populatia mai in varsta
Populatia cu

Febra, tuse, mialgii sau
fatigabilitate, cefalee,

comorbiditati dispnee

Alte pneumonii virale

Pneumonia gripala Populatia mai in varsta

Copiii sub 5 ani

Pneumonia virusului
respirator sincitial (VRS)

Copiii sub 2 ani
fnalta

Pneumonia rinovirala Copiii

dureri in gat

Pneumonia adenovirala Copiii sub 2 ani

somnolenta

Pneumonia cu sindrom
respirator acut sever (SARS)

Populatia tanara si de
varstd medie

Pneumonia sindromului
respirator din Orientul
Mijlociu (MERS)

Copiii

Populatia mai in varsta
Populatia cu
comorbiditati

Pneumonii infectioase non-virale

Mycoplasma pneumoniae Copiii

sau fatigabilitate
Pneumonii non-infectioase

Pneumonita de hipersensi-
bilitate (PH) sau alveolita
extrinseca alergicd (EAA)

Istoric de expunere la
antigen inhalat

Proteinoza alveolara
pulmonara

Populatia tanara si de
varsta medie dupa efort, tuse,

expectoratii
Pneumonia interstitiala Populatia de varsta

medie si mai in varsta  tuse

Nas infundat, rinoree,
dureri in gat, tuse seaca

Nas infundat, rinoree,

Febra, tuse, dispnee,

Febra cu frisoane, tuse,
dificultati de respiratie

Dificultati de respiratie

Dificultati de respiratie,

= focare pulmonare de ,,sticla mata”, unice sau multiple, cu
raspandire subpleurala

= semnul de , pavaj difuz”

= consolidare difuza cu zone pulmonare de ,sticla mata”

=n

= mici conglomerate de focare pulmonare de ,,sticla mata” si
consolidare cu raspandire subpleurala sau/si peribronsica
= zone hiperdense reticulonodulare, localizate bilateral

Tuse, nas infundat, febra = hiperinflatie cu raspandire centrald, cu zone hiperdense de

,ram in mugure” si ingrosarea peretilor bronsici
= cu sau fard consolidare in jurul desenului bronho-vascular

<»

= zone multifocale pulmonare de ,,sticlda mata” si ingrosarea
septurilor interlobare

= zone multifocale pulmonare de ,sticlda mata”, localizate bilateral,
cu conglomerate de consolidari

= bronhopneumonie care seamana cu pneumonia bacteriana
(distributie lobara sau segmentara)

Febra cu frisoane, dispnee, = focare pulmonare de ,sticla mata”, dispuse subpleural si
diaree, tuse, cefalee

consolidare, cu predilectie, in lobul inferior, cu implicarea
septurilor interlobare si ingrosarea lor

= raspandirea unifocala este mai tipicd decat cea multifocala sau
bilaterala

= extinse focare pulmonare de ,sticla mata” si, mai rar, ingrosarea
septurilor interlobare si pleurezie
= hiperinflatie bilaterala, bazala si subpleurala

Dureri de cap, febra, mialgii = zone de hiperinflatie extinse, spre exterior de la hilul pulmonar

x»

Febrd, tuse seacd, dificultati = focare pulmonare de ,sticla matd” extinse, bilaterale si
de respiratie, dureri 1n piept

simetrice
= noduli centrilobulari

= focare pulmonare de ,,sticla matd”, clar demarcate de la tesutul
pulmonar normal inconjurdtor, cu un aspect geografic

= zone pulmonare de ,sticla mata”
= semnul de ,fagure de miere” cu rdspandire predominant
periferica

tii ale tomografiei computerizate in COVID-19, precum utiliza-
rea unui scor CT special pentru evaluarea severitatii leziunilor
si extensiei acestora, sau screeningul precoce pentru stabili-
rea diagnosticului la persoanele cu suspiciune clinica inalta,
avand in vedere ca unele modificari CT au fost raportate si la
pacientii asimptomatici [12, 14, 15].

Rolul CT ca instrument adjuvant sau inlocuitor al meto-
dei de laborator in screeningul sau diagnosticul pneumoniei
COVID-19 reprezinta, in prezent, subiectul multor dezbateri
[1, 12, 14, 16]. De retinut si faptul ca utilizarea excesiva a to-
mografiei computerizate intr-o pandemie precum COVID-19
poate duce la iradierea inutila si excesiva a populatiei sau la
diagnosticuri eronate [15]. Mai mult decat atat, scanerele CT
infectate ar putea deveni ele insele vectori ai infectiei [15]. In
aceste conditii, definitivarea indicatiilor pentru efectuarea to-

high clinical suspicion, considering that certain CT changes
have also been reported in asymptomatic patients [12, 14, 15].

The role of CT as an adjunct or substitute for laboratory
methods in the screening or diagnosis of COVID-19 pneumo-
nia is currently the subject of much debate [1, 12, 14, 16]. The
overuse of CT in a pandemic such as COVID-19 may also re-
sult in unnecessary and excess irradiation of the population
and may even result in misdiagnoses [15]. Moreover, busy
CT scanners could become vectors of infection [15]. In these
conditions, defining the indications for performing computed
tomography in patients with COVID-19 requires new studies
in the field.

According to the 6th version proposal issued by China,
COVID-19 is classified into four stages: mild, moderate, severe,
and critical stages based on the severity of it [17]. The mild
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Table 4. Imaging characteristics and clinical features of common causes of pneumonia similar to COVID-19 pneumonia [13].

Diseases High-risk groups Clinical symptoms CT imaging findings
COVID-19 Elderly people Fever, cough, myalgia or = single or multiple ground-glass opacities with subpleural distribution

People with fatigue, headache, dyspnea = “crazy paving” sign

comorbidities = diffuse consolidation with ground-glass opacities
Other viral pneumonia
Influenza Elderly people Stuffy nose, runny noses, = small patch ground-glass opacities and consolidation with subpleural and or
pneumonia Children under 5 years sore throat, dry cough peribronchial distribution

old = bilateral reticulonodular areas of opacity
Respiratory Children under 2 years  Cough, stuffy nose, high = an airway-centric distribution, with areas of tree-in-bud opacity and bronchial
syncytial virus (RSV) old fever wall thickening
pneumonia = with or without consolidation along the bronchovascular bundles
Rhinovirus Children Stuffy nose, runny noses, = multifocal ground-glass opacities and interlobular septal thickening
pneumonia sore throat
Adenovirus Children under 2 years  Fever, cough, dyspnea, = bilateral multifocal ground-glass opacities with patchy consolidations
pneumonia old drowsiness = bronchopneumonia that resembles bacterial pneumonia (lobar or segmental

Severe acute Young and middle- Fever with chills, dyspnea,
respiratory aged people diarrhea, cough, headache
syndrome (SARS)

pneumonia

Middle East Children Fever with chills, cough,
respiratory Elderly people shortness of breath
syndrome (MERS) People with

pneumonia comorbidities

Non-viral infectious pneumonia

Mycoplasmal
pneumonia

Children

Non-infectious pneumonia

Headache, fever, myalgia
or fatigue

Hyper-sensitivity An exposure history of  Fever, dry cough, shortness
pneumonia inhaled antigen of breath,
chest pain
Pulmonary alveolar ~ Young and middle- Shortness of breath
proteinosis aged people after activity, cough,
expectoration
Interstitial Middle-aged and Shortness of breath after
pneumonia elderly people activity, cough

distribution)

= subpleural ground-glass opacities and consolidation, prominent lower lobe

involvement, interlobular septal and intralobular septal thickening

= unifocal involvement is more common than multifocal or bilateral involvement

= extensive ground-glass opacities and occasional septal thickening and subpleural

effusion

= pilateral, basilar and subpleural airspace

= flabellate shadows extended outward from the hilus pulmonis

= extensive, bilateral, and symmetric ground-glass opacities
= centrilobular nodules

= ground-glass opacities sharply demarcated from surrounding normal lung tissue,

which creates a geographic pattern

= ground-glass attenuation
= broad honeycombing in a predominantly peripheral distribution

mografiei computerizate la pacientii cu COVID-19 necesita noi
studii in domeniu.

Conform cercetatorilor chinezi [17], COVID-19 are patru
stadii de evolutie: usoara, moderata, severa si criticd, in func-
tie de gravitatea acesteia. La etapa initiala, nu se atesta pneu-
monie. Cu toate acestea, prezenta si severitatea pneumoniei
nu sunt in concordanta cu etapele clinice. Cazurile severe fara
pneumonie au fost constatate la 5,2% din pacienti [18].

In plus, simptomele clinice nu corespund cu rezultatele CT,
deoarece pacientii asimptomatici pot avea caracteristici tipice
de pneumonie virala si RT-PCR pozitiva [19]. Acesti pacienti,
evident, pot fi surse de contaminare. Unele cazuri cu imbuna-
tatire clinica si transformare RT-PCR negativa aratad inca per-
sistenta pneumoniei si chiar aparitia de noi leziuni pulmona-
re [20]. Pentru evaluarea dinamicii si corelarea cu rezultatul
clinic in scopul elaborarii sistemului de gradare este necesara
efectuarea mai multor investigatii prin CT.

stage shows absence of pneumonia. However, the presence
and severity of pneumonia is not consistent with clinical sta-
ges. Clinically severe cases without pneumonia are observed
in 5.2% of patients [18].

In addition, clinical symptoms are not parallel to CT find-
ings, as asymptomatic patients may have typical viral pneu-
monia features and positive RT-PCR (reverse transcription
polymerase chain reaction) [19]. These patients are obviously
sources of contamination. Some cases with clinical improve-
ment and turning negative RT-PCR still show pneumonia per-
sistence, and even occurrence of new lesions [20]. Therefore,
more studies on the relationship between CT grading and clin-
ical outcome are needed [17].

The CT grading system helps to assess the disease sever-
ity and prognosis [17]. Various CT grading or staging systems
have been proposed [21, 22], based on the empirical descrip-
tive system, as in the case of lobar pneumonia, or based on the
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Tabelul 5. Evaluarea modificarilor tesutului pulmonar in caz de COVID-19 prin tomografia computerizata a cutiei toracice [3].
Table 5. Assessment of lung involvement in COVID-19 by chest CT [3].

Gradul modificarilor

Modificarile tipice pentru pneumonia virala

Degree of lung changes Typical findings in viral pneumonia
CT-0 Fara schimbari patologice sau lipsa modificarilor CT caracteristice pentru pneumonie virala, pe fondul tabloului clinic tipic si
CT-0 anamneza epidemiologica relevanta.
No pathological changes or lack of CT findings characteristic of viral pneumonia in patients with typical clinical picture and relevant
epidemiological history.
Usor (CT-1) Focare pulmonare de tip ,sticla mata”. Implicarea tesutului pulmonar <25%
Mild (CT-1) Areas of ground-glass opacities. Lung tissue involvement <25%

Moderat-sever (CT-2)
Moderate-severe (CT-2

Sever (CT-3)
Severe (CT-3)

Critic (CT-4)
Critical (CT-4)

Focare pulmonare de tip ,sticla mata”. Implicarea tesutului pulmonar 25-50%.
Areas of ground-glass opacities. Lung tissue involvement 25-50%.

Focare pulmonare de tip ,,sticla mata”. Zone de consolidare. Implicarea tesutului pulmonar 50-75%. Cresterea afectarii campului
pulmonar pand la 50% in 24-48 de ore, pe fondul tulburarilor respiratorii, daca investigatia se face in dinamica.

Areas of ground-glass opacities. Areas of consolidation. Lung tissue involvement 50-75%. Interval increase in lung tissue involvement
of 50% in 24-48 hours on repeat CT scans, in the presence of clinical respiratory abnormalities.

Focare pulmonare difuze de tip ,,sticla matd”, cu zone de consolidare, cu reactia interstitiului. Hidrotorax (bilateral, cu predilectie
pe stanga). Implicarea tesutului pulmonar =275%.
Diffuse pulmonary ground-glass opacities, with areas of consolidation and interstitial involvement. Hydrothorax (bilateral, predominantly

on the left). Lung tissue involvement 275%.

Sistemul de gradare al CT ajuta la evaluarea gravitatii si
prognosticului [17]. Au fost propuse mai multe sisteme de gra-
dare sau stadializare CT [21, 22], bazate pe sistemul descriptiv
empiric, la fel ca In cazul pneumoniei lobare, sau bazate pe zi-
lele de debut al simptomelor clinice. Sistemul ideal de clasifi-
care si/sau stadializare CT trebuie sa se bazeze pe modificari
patologice, simptome clinice si manifestari imagistice.

Evaluarea cantitativa a pneumoniei este importantd, deoa-
rece cresterea cu 50% a ratei de imbolnavire de pneumonie in
24-48 h este clasificata ca fiind un caz sever, absorbtia si di-
siparea pneumoniei fiind, de asemenea, cuantificate In timpul
scanarii ulterioare [23]. Bernheim A. si coaut. au analizat canti-
tativ afectarea pulmonara, folosind evaluarea lobara si notarea
cu analiza calitativa [24]; nu a fost, Ins3, stabilita relatia dintre
afectarea pulmonara si diferite etape clinice si prognostic.

Ameliorarea in dinamica a datelor imagistice este Inregis-
tratd la majoriattea pacientilor in stadiul de convalescenta. Pe
de altd parte, prezenta opacitatilor difuze bilaterale, asema-
ndtoare celor Intalnite In sindromul de detresa respiratorie
acutd, implicarea In proces a patru sau mai multe zone pulmo-
nare, afectarea bilaterala cu extinderea progresiva a consoli-
darii pulmonare la peste 12 zile de la debutul simptomelor, in
pofida tratamentului administrat, indica un prognostic nefa-
vorabil [2, 25-27].

Dupa rezolutia simptomatologiei clinice la pacientii cu
SARS, tomografia computerizata releva, de obicei, un desen
reticulat, cu ingrosarea tranzitorie a septurilor interlobulare
pe parcursul a catorva saptdmani sau luni, fenomenul con-
turandu-se dupa sdaptamana a doua si atingadnd o accentuare
maxima in jurul saptamanii a patra [2, 28]. Circa o treime din-
tre pacientii cu simptome respiratorii persistente vor avea si
semne imagistice de fibroza pulmonard, precum ingrosarea

number of days of clinical symptoms. The ideal CT classifica-
tion and/or staging system should be based on pathological
changes, clinical symptoms and imaging features.

Quantitative assessment of pneumonia is important be-
cause a 50% increase of the affected lung area in 24-48 hours
is graded as a severe case, subsequent absorption and reso-
lution of pneumonia being also quantified during follow-up
scanning [23]. Bernheim A. and co-authors quantitatively
analyzed pulmonary involvement, combining lobar evalua-
tion and scoring with qualitative analysis [24]; however, the
relationship between lung involvement, various clinical stages
and prognosis has not been studied.

Improvement of imaging findings on follow-up scans is
noted in most patients during recovery. On the other hand, the
presence of diffuse bilateral opacities similar to those seen in
acute respiratory distress syndrome, involvement of four or
more lung regions, bilateral involvement with progressive ex-
pansion of lung consolidation after 12 days from the onset of
symptoms despite administered therapy indicate an unfavor-
able prognosis [2, 25-27].

After resolution of clinical symptoms in patients with
SARS, computed tomography usually reveals transient inter-
lobular septal thickening and reticulation over a course of
several weeks to months. The reticulation appears after the
2nd week and peaks around the 4th week [2, 28]. About one-
third of patients with persistent respiratory symptoms will
have imaging findings of fibrosis, including inter-lobular and
intralobular reticulation, traction bronchiectasis, and, rarely,
honeycombing [2, 29]. Areas of air trapping, caused by dam-
age to ciliated respiratory epithelium, have been also reported
in over 90% of patients who have recovered from pneumonia
and are less likely to resolve completely [2, 30]. Imaging signs
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Tabelul 6. Dinamica modificdrilor pulmonare conform datelor radiografiei toracice si tomografiei computerizate [5].

Dinamica procesului

Date imagistice

Manifestari initiale in
primele zile ale bolii

Aspecte tipice pentru COVID-19:

= condensdri pulmonare multiple in regiunile subpleurale sub forma de opacitati cu aspect de ,sticla matd”, asociate sau nu cu
consolidari pulmonare si/sau ingrosarea septurilor interlobulare (zone cu aspect de placi de pavaj);

= condensari pulmonare rotunde, cu aspect de ,sticla matd”, localizate peribronhial, asociate sau nu cu consolidadri pulmonare si/
sau ingrosarea septurilor interlobulare (zone cu aspect de ,,placi de pavaj”);

= condensari pulmonare cu aspect de ,sticla matad” si consolidari pulmonare, asociate cu zone cu aspect de ,halou inversat” sau alte

semne ale pneumonitei in organizare;

= afectare pulmonara bilaterala cu localizare, preponderent, periferica a leziunilor.

Dinamica pozitiva (stabili-
zarea procesului)

= transformarea zonelor de ,sticlda mata” in consolidari pulmonare (cresterea densitatii zonelor afectate ale tesutului pulmonar),
fard o crestere vizibila a extinderii procesului patologic;

= aparitia semnelor imagistice de pneumonita organizata;
= reducerea in dimensiuni a zonelor pulmonare afectate.

Dinamicd negativda (pro- Progresarea leziunilor existente:
gresarea procesului)

= cresterea in dimensiuni a regiunilor afectate si condensarilor pulmonare cu aspect de ,sticla mata”;
= aparitia a noi zone cu aspect de ,sticld mata”;

= fuziunea zonelor cu aspect de ,sticla matd” pana la afectarea pulmonara subtotald;
Aparitia datelor imagistice pentru alte procese patologice:
= insuficientd ventriculara stangd (edem pulmonar cardiogen hidrostatic, revarsat pleural bilateral);

= sindrom de detresa respiratorie acuta (SDRA);

= pneumonie bacteriang;

= abces pulmonar si embolii septice multiple;
= pneumotorax si pneumomediastin;

= alte patologii.

Date pentru sindromul de  De obicei, sunt prezente:

detresa respiratorie acutd = condensari ale tesutului pulmonar de tip de consolidare si in ,sticld matd”, cu extensie subtotald bilaterald;
(SDRA) = Jocalizare In campurile pulmonare medii si superioare;
= gradient al condensarilor pulmonare in functie de pozitia pacientului (pe spate, pe burtd);

= semnul bronhogramei aerice;

De obicei, nu sunt prezente (in absenta unei insuficiente circulatorii):

= liniile Kerley;

= dilatarea cavitatilor stangi ale inimii si a pediculului vascular;

= lichid in cavitatile pleurale.

Rezolutie

= reducerea dimensiunilor zonelor de consolidare si in ,sticla matd” (aspect de pneumonita in organizare);

= durata modificarilor pulmonare poate depdsi semnificativ durata manifestarilor clinice ale infectiei;

= prezenta sechelelor si condensarilor reziduale ale tesutului pulmonar nu afecteaza durata tratamentului si nu este o indicatie
pentru continuarea acestuia in absenta manifestdrilor clinice ale procesului inflamator acut.

septurilor intra si interlobulare care le confera acestora un
aspect reticulat, bronsiectazii de tractiune si, uneori, chiar
aspectul clasic de ,fagure de miere” (honeycombing) [2, 29].
Zone de ,air trapping” (acumulare de aer la nivel pulmonar)
din cauza afectarii epiteliului ciliat si ocluziei bronhiolelor au
fost Inregistrate, de asemenea, la peste 90% dintre pacientii
cu pneumonie in stadiu de convalescenta, acestea, rareori,
avand o rezolutie completa [2, 30]. Semne imagistice de fibro-
za pulmonara dupa rezolutia simptomatologiei clinice au fost
inregistrate, mai frecvent, la pacientii cu MERS (circa 33% din
cazuri), In special, la cei cu varsta inaintata, perioada prelun-
gitd de internare In sectia de terapie intensiva sau afectiuni
pulmonare extinse [2, 31].

Exemple reprezentative de imagini obtinute prin tomogra-
fia computerizata (CT) la pacienti cu diverse grade de afectare
a parenchimului pulmonar sunt prezentate in Figurile 3 si 4.

of pulmonary fibrosis after resolution of clinical symptoms
were recorded more frequently in patients with MERS (in
about 33% cases). These patients were commonly older, had
prolonged admission to intensive care units, and had greater
lung involvement in the acute phase of the disease [2, 31].

Representative examples of computed tomography (CT)
images in patients with varying degrees of lung involvement
are shown in Figures 3 and 4.

It is important that the radiologists in the process of im-
aging interpretation and communication use an appropriate
terminology for data description and conclusion presentation
(Tables 2, 7, 8), considering imaging and clinical features of
common causes of pneumonia similar to COVID-19 pneumo-
nia (Table 4) in the appropriate clinical setting.
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Table 6. Dynamics of pulmonary changes according to chest radiography and computed tomography findings [5].

Interval dynamics Imaging features

Initial appearance during
the first days of the disease

Typical aspects for COVID-19:

= multiple foci of increased attenuation of lung parenchyma in the subpleural regions presenting as ground-glass opacities that may

or may not be associated with areas of lung consolidation and / or thickening of the interlobular septa (areas of “crazy paving”

appearance);

= round foci of increased lung attenuation with a ground-glass appearance, located peribronchially, associated or not with
pulmonary consolidations and / or thickening of the interlobular septa (areas of “crazy paving” appearance);

= foci of increased lung attenuation with a ground-glass appearance and lung consolidations associated with areas having an
,inverted halo” appearance or other signs of organizing pneumonia;

Positive dynamics (process
stabilization)

bilateral lung involvement with predominantly peripheral location of the lung lesions.

conversion of areas with ground-glass appearance into lung consolidations (interval increase in density of the affected lung areas)
without a visible increase in the extension of the pathological process;

= appearance of imaging signs of organizing pneumonia;

= reduction in size of the affected lung areas.

Negative dynamics
(interval progression)

Progression of existing lung lesions:

= increase in size of the affected lung regions and areas of ground-glass opacification;

= appearance of new areas of ground-glass opacification;
= coalescence of expanding ground-glass areas up to subtotal lung involvement;

Appearance of imaging features for other pathological processes:

= left ventricular failure (hydrostatic cardiogenic pulmonary edema, bilateral pleural effusion);

= acute respiratory distress syndrome (ARDS);
= pacterial pneumonia;

= [ung abscess and multiple septic emboli;

= pneumothorax and pneumomediastinum;

= other pathologies.

Features of Acute
Respiratory Distress
Syndrome (ARDS)

Usually present:

extension;

= distribution in the middle and upper lung fields;

= increased attenuation of lung parenchyma presenting as lung consolidations and ground-glass opacities, with subtotal bilateral

= gradient of pulmonary condensation depending on the patient’s position (supine, prone);

= air bronchogram sign.

Usually not present (in the absence of circulatory failure):

= Kerley lines;

= dilatation of the left heart chambers and of the vascular pedicle;

= fluid in pleural cavities.

Resolution = decrease in size of the areas of consolidation and ground-glass opacification (features of organizing pneumonia);
= the presence of lung abnormalities may significantly exceed the duration of clinical manifestations of the infection;
= the presence of sequelae and residual attenuation of lung parenchyma does not affect the duration of therapy and is not an
indication for its continuation in the absence of clinical symptoms of an acute inflammatory process.

Este important ca medicul radiolog, in procesul examinarii
investigatiilor radioimagistice, sa utilizeze un limbaj unic de
interpretare si sa formuleze concluzia radiologica (Tabelele 2,
7, 8), utilizand caracteristicile imagistice si modificarile clinice
ale cauzelor comune ale pneumoniei similare cu pneumonia
COVID-19 (Tabelul 4), in contextul datelor clinice.
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Fig. 3 Imagini CT in sectiune axiala si sagitald, obtinute la pacienti cu COVID-19 la debutul maladiei.
A - forma usoara (pand la 3 focare in ,sticla mata” cu dimensiunile <3 cm). B - forma de gravitate medie, datele demonstrand
multiple focare in ,sticla mata”.
Fig. 3 CT images in axial and sagittal views obtained in patients with COVID-19 in the initial stages of the disease.
A - minimal / mild degree of lung involvement (up to 3 ground-glass foci <3 cm in dimension). B - moderate degree of lung
involvement with multiple ground-glass opacities.
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Fig. 4 Imagini CT 1n sectiune axiala si sagitald, obtinute la pacienti cu stadii avansate de COVID-19.
A - forma de gravitate medie/severad, cu aparitia zonelor de consolidare in afara leziunilor ,in sticla matad”. B - forma severa
cu leziuni pulmonare extinse.

Fig. 4 CT images in axial and sagittal views obtained in patients with COVID-19 in the advanced stages of the disease.
A - moderate / severe degree, with appearance of consolidation areas in addition to ground-glass lesions. B - severe form with extensive lung lesions.
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Tabelul 7. Modificari CT la pacientii cu COVID-19 si sugestii de formulare a concluziei [32].

Aspecte radiologice vizualizate la tomografia computerizata

Modalitati sugestive de formulare a concluziei

Aspecte tipice pentru COVID-19:

condensari pulmonare multiple in regiunile subpleurale sub forma de
opacitati cu aspect de ,sticla matd”;

inclusiv, cu consolidari pulmonare si/sau aspect de placi de pavaj;
condensari pulmonare multiple, rotunde, bilaterale, cu aspect de ,sticla
mata”, localizate in profunzimea tesutului pulmonar;

inclusiv, cu consolidari pulmonare si/sau aspect de placi de pavaj;
condensari pulmonare sub forma de zone cu aspect de ,sticld matad” si
consoliddri pulmonare asociate cu zone cu aspect de ,halou inversat” ce
reflecta pneumonita In organizare.

Aspecte nespecifice:

zone cu aspect de ,sticla mata” si localizare preponderenta in regiunile

perihilare;

zone mici, cu aspect de ,sticla matd”, care nu au forma rotunda si nu au

localizare (periferica) tipica;
<n

zone cu aspect de ,sticla mata” unilaterale, cu distributie in limitele unui lob
pulmonar, asociate sau nu cu consolidari pulmonare.

Aspecte atipice pentru COVID-19:

consolidarea unui lob (segment) pulmonar;

afectare 1n focar (inclusiv, cu aspect de ,arbore inmugurit”);

formatiuni de volum;

cavitati in tesutul pulmonar sau in zone de consolidare;

Ingrosarea uniforma a septurilor interlobulare, cu lichid in cavitdtile pleurale
(date sugestive pentru edemul pulmonar);

modificari reticulare subpleurale;

limfadenopatie fara modificari la nivel pulmonar.

Aspect normal:

Probabilitatea Tnalta de pneumonie COVID-19. in contextul tabloului clinic,
existd semne CT tipice ale acestei maladii.

(este necesar a se lua in consideratie faptul ca modificdri similare pot fi
remarcate i in alte pneumonii virale, precim si in boli ale tesutului conjunctiv,
efecte toxice ale unor medicamente sau alte patologii).

Probabilitate medie (incerta) de pneumonie COVID-19. Modificarile date pot
fi o manifestare a pneumoniei COVID-19, insa sunt nespecifice si pot aparea
in alte boli pulmonare (necesita specificare: spre exemplu, insuficienta
cardiacd, pneumonie bacteriana etc.).

(rezultatele trebuie interpretate cu prudentd, in special, la pacientii cu boli
cronice concomitente precum cancer, boli coronariene, patologie renald etc.).

Diagnostic alternativ. Modificarile identificate nu sunt caracteristice
pneumoniei COVID-19, de aceea trebuie luatd in considerare posibilitatea
altor afectiuni patologice.

(este necesard specificarea: spre exemplu, tuberculozd, pneumonie
bacteriand, cancer pulmonar etc.).

Semne de pneumonie sau alte modificari patologice nu au fost depistate.

Table 7. CT findings in patients with COVID-19 and suggestive formulation of the conclusion [32].

Radiological findings visualized on computed tomography

Suggestive phrasing in the conclusion

Typical findings for COVID-19:

foci of increased attenuation of lung parenchyma in subpleural regions
presenting as ground-glass opacities;

including lung consolidations and / or “crazy paving” pattern;

multiple round bilateral foci of increased attenuation presenting as ground-glass
opacities that are located deep inside the lung parenchyma;

including lung consolidations and / or “crazy paving” pattern;

foci of increased attenuation of lung parenchyma and pulmonary consolidations
associated with areas having an ,inverted halo” appearance reflecting organizing
pneumonia.

Non-specific findings:

areas with ground-glass appearance and predominant distribution in the
perihilar regions;

small areas with ground-glass appearance that do not have a round shape and do
not have a typical (peripheral) distribution;

unilateral areas with ground-glass appearance, confined within one lung lobe,
with or without regions of lung consolidation.

Atypical findings for COVID-19:

consolidation of a lung lobe (segment);

focal lesions (including with ,tree-in-bud” appearance);

space-occupying lesions;

cavities in the lung parenchyma or inside the consolidation areas;

uniform thickening of interlobular septa with fluid in pleural cavities (findings
suggestive of pulmonary edema);

subpleural reticulation (reticular interstitial pattern);

lymphadenopathy without associated lung changes.

Normal findings:

High probability of COVID-19 pneumonia. In the context of patient’s clinical
picture, there are typical CT signs of this disease.

(it is necessary to take into account that similar changes can be noticed in
other viral pneumonias, as well as in connective tissue diseases, toxic effects
of certain medications or other pathologies).

Medium (uncertain) probability of COVID-19 pneumonia. The findings may
represent a manifestation of COVID-19 pneumonia, but are non-specific and
may also occur in other lung diseases (requires specification: for example,
heart failure, bacterial pneumonia etc.).

(the results should be interpreted with caution, especially in patients with
concomitant chronic diseases such as cancer, coronary heart disease, kidney
disease etc.).

Alternative diagnosis. The identified changes are not characteristic of
COVID-19 pneumonia, therefore the possibility of other pathological
conditions should be considered.

(specification is required: for example, tuberculosis, bacterial pneumonia,
lung cancer etc.).

No signs of pneumonia or other pathological changes were identified.




Manifestdrile imagistice si diagnosticul infectiei SARS-CoV-2

Tabelul 8. Raport tipizat al descrierii CT a cutiei toracice In cazul COVID-19 [3].

Investigarea imagistica prin CT

Primard/Repetata
(in comparatie cu CT din

)

Tabloul clinic

Modificari ,sticla matda”/ consolidare
Modificari reticulare pe fundal de ,sticld mata”

Gradul afectarii

Scor:

= 1 punct<5%

= 2 puncte 5-25%

= 3 puncte 25-49%

= 4 puncte 50-75%

= 5 puncte >75%

Scor total:

Este scorul sumar al tuturor scorurilor celor 5 lobi si poate varia de la 0
la 25 pumcte.

Formula de apreciere a gradului de afectare (max. 100%)
% afectdrii = punctajul total x4

Modificari de fundal

Concluzie

Durata aparitiei simptomatologiei in zile:

= absente
= depistate:
o localizare: plamanul drept / sting / bilateral
0 repartizarea:
- preponderent, la periferie / central
- superior / inferior
o contururile:
- rotunjite
- nete / estompate
o prezenta semnului de halou / halou invers

Lobul superior stang: ___ % afectat
Lobul inferior stang: ___ % afectat
Lobul superior drept: ___% afectat
Lobul mediu drept: ___% afectat
Lobul inferior drept___% afectat
Punctajul total:

modificari fibrotice

madrirea diametrului vascular

prezenta revdrsatului pleural pe dreapta/stanga
noduli limfatici mariti

Variante pentru investigatia primard:

= absenta modificarilor patologice

semne CT de pneumonie virala

gradul de afectare relevat de CT: usor, moderat sever, sever, critic

tabloul CT nu corespunde pneumoniei virale. Altd patologie (de indicat) sau
randul diferentiat

Variante pentru examinarea repetatd a pacientului COVID-19 pozitiv:

stabilizarea procesului

progresare

efect pozitiv la tratament

dinamicd paradoxald (dinamica pozitiva la prima investigare repetatd, dinamica
negativa la a doua investigare repetata)

in toate variantele, se indici punctajul total precedent si punctajul actual total
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Table 8. Standardized report of chest CT examination in COVID-19 [3].

Chest CT evaluation Primary / Repeated

(compared to chest CT from )
Clinical picture Duration of clinical symptoms days
Lung changes presenting as ground-glass opacities / lung = absent
consolidations = present:

Reticular pattern on a ground-glass background

Degree of lung involvement
Score:

= 1 point<5%

= 2 points 5-25%

= 3 points 25-49%

= 4 points 50-75%

= 5 points >75%

Total score.

Is the sum of the individual lobar scores for all 5 lobes and can range from
0to25.

Formula for assessing the degree of lung involvement (max. 100%)
% involvement = total score x4

Background changes

Conclusion

o localization: right lung / left lung / bilateral
o distribution:
- predominantly peripheral / central
- superior / inferior
o contours:
- rounded
- well-defined / blurred
o presence of “halo” sign / “reversed halo” sign

Left superior lung lobe: ___% affected
Left inferior lung lobe: __% affected
Right superior lung lobe: __% affected
Right middle lung lobe: ___% affected
Right inferior lung lobe: ___% affected
Degree of lung involvement:

= fibrotic changes

= vascular enlargement in the lung lesion(s)
= presence of right / left pleural effusion

= enlarged lymph nodes

Variants for primary investigation:

= gbsence of pathological changes

= (T signs of viral pneumonia. Degree of lung involvement revealed by CT: mild /
moderately severe / severe / critical

= the CT findings do not correspond to viral pneumonia. Other pathology needs to be
considered (to be indicated) or differentiated diagnosis listed

Variants for repeated investigation of COVID-19 positive patients:

= stabilization of the lung process

= interval progression

= positive response to treatment

= paradoxical dynamics (positive dynamics on the first repeated scan, negative dynamics
on the second repeated scan)

In all cases are indicated the previous and the current total scores
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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

Directiile strategice in tratamentul infectiei COVID-19

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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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.



Drug therapy for COVID-19 critical patients

= 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-
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= 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)



Drug therapy for COVID-19 critical patients

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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Ce nu este cunoscut, deocamdata, la subiectul abordat

Deocamdatd, la nivel national, nu existd recomandari
practice sau normative ale managementului perianeste-
zic al pacientului potential infectat sau confirmat cu infectia
SARS-CoV-2.

Ipoteza de cercetare

Sinteza critica de literatura disponibila, pentru formularea
recomandarilor de conduita anestezica si perioperatorie a pa-
cientului suspect sau confirmat COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

Articolul insumeaza o sinteza a celor mai recente publicatii
referitoare la managementul perianestezic al pacientului
potential infectat sau confirmat cu infectia SARS-CoV-2. Avand
in vedere ca Republica Moldova se afla pe locul intai in lume
dupa prevalenta infectarii cu SARS-CoV-2 a personalului
medical, articolul vine cu recomandari clare (inclusiv, ,check-
list"-uri gata pentru a fi imprimate) pentru comunitatea
anesteziologica nationala.
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What is not known yet, about the topic

At the moment, there are no national legal binding or prac-
tical recommendations on perioperative anaesthetic manage-
ment of patient with potentially or confirmed SARS-CoV-2
infection.

Research hypothesis

Critical review of the available literature concerning an-
aesthetic and perioperative management of suspected or con-
firmed COVID-19 infection patient.

Article’s added novelty on this scientific topic

The article summarizes a synthesis of the latest publica-
tions on the perioperative anaesthetic management of sus-
pected or confirmed patients with SARS-CoV-2 infection.
Given the fact that the Republic of Moldova has a world lead-
ing place according to the prevalence of SARS-CoV-2 infection
among the healthcare workers, the article comes with recom-
mendations (including “checklists” ready for print) for the
national anaesthesiology community.
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Rezumat

Introducere. La sfarsitul lunii decembrie 2019, In provin-
cia Wuhan (China) a fost raportat un focar de pneumonie ati-
pica cauzata de un nou tip de coronavirus (SARS-CoV-2), con-
tagiozitatea si mortalitatea caruia a depasit chiar si cele mai
sumbre prognosticuri. Astfel, doua luni mai tarziu, Organizatia
Mondiald a Sanatatii declara oficial stare de pandemie. Pre-
zenta revista a literaturii are drept scop facilitarea intelegerii
elementelor strategice care trebuiesc respectate si intreprin-
se activ in cadrul procedurilor de management perianestezic
al pacientului chirurgical suspectat sau confirmat cu SARS-
CoV-2, oferind solutii concrete ce pot fi rapid implementate cu
scopul reducerii transmiterii infectiei de la pacient la persona-
lul sistemelor medicale.

Material si metode. Studiu de tip revista narativa de lite-
raturd. Cautare bibliografica in baza de date PubMed, National
Center of Biotechnology Information, Medline, Google, aplicand
cuvintele cheie: ,perianesthetic management Covid-19”, ,perio-
perative COVID-19”, ,Covid-19 airway management’, ,Covid-19
prevention” Concomitent, s-au efectuat cautdri pe paginile
electronice ale Societatilor Franceze, Canadiene, America-
ne, Australiene, a Regatului Unit al Marii Britanii si Irlandei
de Nord de Anesteziologie pentru recomandari de consens,
ghiduri si protocoale ale managementului anesteziologic al
pacientului potential infectat sau confirmat pozitiv cu infectia
SARS-CoV-2. Au fost procesate publicatiile in limba engleza da-
tate din ianuarie 2020 pana la ora actuala. Bibliografia finala a
inclus 56 de referinte.

Rezultate. Au fost detectate principii de conduita peria-
nestezica si de prevenire al transmiterii infectiei SARS-CoV-2
asociata managementului cdii aeriene, care, face parte din
grupul de proceduri generatoare de aerosoli. Acestea au cu-
prins intreg spectru al populatiei chirurgicale: varstnic, paci-
entul adult, asistenta anesteziologica in obstetrica, pacientul
pediatric. Au fost detectate date despre prevalenta infectarii
in randurile personalului medical, factorilor de risc, metodele
de prevenire si impactul lor asupra intreruperii verigilor de
transmitere, consecintele infectarii SARS-CoV-2. Informatia a
fost analizata si sintetizata in prezentul articol.

Concluzii. Elaborarea unui ghid cu recomandari practice
clare cu referire la managementul perianestezic al pacientului
potential infectat sau confirmat pozitiv cu infectia SARS-CoV-2
este 0 necesitate majora si actuala in plina pandemie. Ca ur-
matoare etapa, sunt necesare studii de evaluare a impactului
implementdrii masurilor de prevenire a transmiterii infectiei
SARS-CoV-2 asupra reducerii raspandirii acesteia printre lu-
cratorii medicali.

Cuvinte cheie: anestezia si pacientul infectat cu SARS-
CoV-2, prevenirea transmiterii SARS-CoV-2, proceduri genera-
toare de aerosoli, echipament de protectie personald, pande-
mia SARS-CoV-2.

Introducere

Infectia cu coronavirus 2019 (COVID-19) este cauzata de
virusul SARS-CoV-2 (engl. severe acute respiratory syndrome
coronavirus 2), constatat ulterior a fi de o contagiozitate ex-
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Abstract

Introduction. At the end of December 2019, in province
Wuhan (China), was reported a cluster of atypical pneumonia
caused by a new type of coronavirus (SARS-CoV-2), the conta-
giousness and mortality of which exceeded even the most dark
prognoses. Thus, two months later, the World Health Organi-
zation officially declares a state of pandemic. This literature
review aims to facilitate the understanding of the strategic
elements that must be respected and actively undertaken dur-
ing the perioperative anaesthetic management of the surgi-
cal patient suspected or confirmed with SARS-CoV-2, offering
concrete pathways that can be quickly implemented in order
to reduce the transmission of infection from the patient to the
healthcare workers.

Material and methods. It was performed a search in
PubMed, NCBI (National Center of Biotechnology Informa-
tion), Medline, Google, applying keywords: “perianaesthetic
management Covid-19”, "perioperative COVID-19”, ”"Covid-19
airway management’, "Covid-19 prevention”. In the same time,
searches were performed on electronic pages of French, Ca-
nadian, American, Australian and The United Kingdom So-
cieties of Anaesthesiology for consensus recommendations,
guidelines and protocols for anaesthetic management of pa-
tient suspected or infected with SARS-CoV-2 infection. There
were analysed articles in English language beginning with Ja-
nuary 2020 up to present. The final bibliography included 56
references.

Results. Were detected principles of perianesthetic man-
agement and for prevention of SARS-CoV-2 transmission
during the airway management, which is certainly an aero-
sol generating procedure. The found literature encompassed
the whole spectrum of surgical population: elderly, adult and
pediatric patients, also anaesthetic management for obstetric
patients. Moreover, were detected data on the prevalence of
infection among healthcare workers, risk factors, methods of
prevention and their impact on the disruption of transmis-
sion chains, the consequences of SARS-CoV-2 infection. All
the information has been analysed and summarized in this
article.

Conclusions. The development of a guideline with clear
practical recommendations regarding the perianesthetic man-
agement of the potentially infected or positively confirmed pa-
tient with SARS-CoV-2 infection is a major and current need
in the midst of the pandemic. Further studies are needed to
assess the impact of implementing of SARS-CoV-2 transmis-
sion prevention measures on the reducing its spread among
health care workers.

Key words: anesthesia and SARS-CoV-2 infected patient,
SARS-CoV-2 transmission prevention, aerosol-generating pro-
cedures, personal protective equipment, SARS-CoV-2 pande-
mic.

Introduction

Coronavirus disease 2019 (COVID-19) caused by seve-
re acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
found later to be a highly contagious disease, such that Wor-
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ponentiald, astfel incat, la data de 11 martie 2020 Organizatia
Mondiala a Sanatatii (OMS) declara oficial starea de pandemie
[1]. La data scrierii articolului au fost Inregistrate peste 4 mi-
lioane de cazuri confirmate in 212 tari (19.05.2020) [2]. Una
dintre dilemele clinice cu care se confrunta sistemul medical
in acordarea asistentei medicale pacientilor cu aceasta infectie
rezida in faptul ca, la moment, dupa mai bine de 5 luni de la
izbucnirea ei (Wuhan, Hubei, China), inca mai sunt aspecte care
nu Sse cunosc, nu exista un tratament specific si, deocamdata,
lipseste un vaccin eficient [1, 3]. O alta dimensiune alarmanta
asociata infectiei cu SARS-CoV-2 este prevalenta inalta a Tm-
bolnavirilor printre reprezentantii comunitatii medicale. Acest
lucru este cu atat mai important, cu cat s-a demonstrat ca este
posibila contractarea virusului nu doar in urma contactului
apropiat neprotejat cu o persoana care prezintd semne si simp-
tome ale infectiei date, cat si cu pacientii asimptomatici, cum ar
fi cei cu forme subclinice sau persoane infectate cu SARS-CoV-2
unde maladia decurge asimptomatic. Medicii specialisti In an-
estezie si terapie intensiva (ATI) fac parte din grupa de risc
inalt pentru expunere la infectia SARS-CoV-2, gratie necesitatii
managementului cadilor aeriene - procedura asociata cu gene-
rarea de aerosoli. Astfel, de serviciul ATI beneficiaza inclusiv
pacientii suspectati sau confirmati cu infectia SARS-CoV-2, care
necesita asistenta anestezica sau, fiind preluati de serviciul te-
rapiei intensive, necesitd management la nivelul cdilor aeriene.

Prevalenta infectarii personalului din sistemul medical
al Republicii Moldova este de 25% (1128 din 5154 pacienti
SARS-CoV-2 pozitivi la momentul scrierii articolului) [4], com-
parativ cu 10%-20% in Italia, 14% in Spania [1, 3]. in acest
context, prioritizarea protectiei personalului medical si auxi-
liar la locul de munca poate contribui la cresterea eficientei
asistentei medicale relationate cu infectia SARS-CoV-2, cu evi-
tarea focarelor intraspitalicesti de infectie.

Prezenta revista a literaturii are drept scop facilitarea in-
telegerii elementelor strategice care necesitad a fi oferite lucra-
torilor medicali, fiind respectate si intreprinse activ in cadrul
procedurilor de management perianestezic al pacientului chi-
rurgical suspectat sau confirmat cu SARS-CoV-2, furnizand so-
lutii concrete si implementabile pentru reducerea transmiterii
infectiei de la pacient la personalul medical.

Material si metode

A fost initiata o cautare utilizdnd urmatoarele motoare:
PubMed, NCBI (National Center of Biotechnology Information),
Medline, Google; inclusiv, pe paginile site-urilor oficiale ale
Societdtilor Franceze, Canadiene, Americane, Australiene de
Anesteziologie pentru identificarea ghidurilor si a recoman-
darilor de consens propuse de comunitatea de specialitate
internationald. Au fost procesate publicatiile in limba engleza
datate din ianuarie 2020 pana la ora actuala, in care au fost
relatate informatii la subiectul propus. Au fost utilizate urma-
toarele cuvinte cheie: ,perianesthetic management COVID-19”,
»perioperative COVID-19”, ,,COVID-19 airway management’,
,COVID-19 prevention” De asemenea, pentru a extinde aria de
cautare a informatiei relevante scopului propus, a fost studia-
ta si bibliografia surselor selectate.
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1d Health Organisation (WHO) declared a global pandemic on
March 11, 2020 [1]. At the date of article writing were offici-
ally registered more than 4 millions confirmed cases in 212
countries (19.05.2020) [2]. One of the clinical dilemmas faced
by healthcare systems in providing medical care to the pa-
tients with this infection is the fact that, now, at the moment of
more than 5 months after its outbreak (Wuhan, Hubei, China),
there are still issues that are not known yet, there is no spe-
cific treatment and there is no effective vaccine [1, 3]. Another
alarming dimension of SARS-CoV-2 infection is the high rate of
infection among healthcare workers (HCWs). This is especial-
ly important as it has been shown that it is possible to contract
the virus not only by close unprotected contact with a person
with signs and symptoms of SARS-CoV-2 infection, but also
after taking care of an asymptomatic but COVID-19-positive
patients or such as those with subclinical forms. Anesthesiolo-
gists and intensive care (A&IC) doctors are at particularly high
risk of being exposed to SARS-CoV-2 because of airway ma-
nagement - which is an aerosol generating procedure (AGP).
Thus, A&IC doctors take care of patients suspected or confir-
med with SARS-CoV-2 infection, who require either anesthetic
management for surgery or, being admitted to the intensive
care unit, require airway management.

By this moment in Republic of Moldova, 25% of all recor-
ded cases were in healthcare workers (1128 of 5154 patients
with SARS-CoV-2 infection) [4], in comparison with 10%-20%
in Italy, 14% in Spain [1, 3]. In this context, the prioritizati-
on of the HCWs protection might contribute to increasing the
efficiency of healthcare related to SARS-CoV-2 infection, while
avoiding in-hospital outbreaks of infection.

The present literature review aims to facilitate the under-
standing of the strategic elements that need to be offered to
HCWs, in order to be respected and actively undertaken du-
ring the perianesthetic management procedures of the surgi-
cal patient suspected or confirmed with SARS-CoV-2, provi-
ding clear and implementable solutions in an effort to reduce
infection transmission from the patient to the HCWs.

Material and methods

There was conducted literature search using PubMed,
National Center of Biotechnology Information (NCBI), Medli-
ne, Google; inclusive on electronic pages of French, Canadian,
American, Australian and The United Kingdom Societies of
Anaesthesiology for consensus recommendations, guidelines
and protocols for anaesthetic management of patient suspect-
ed or infected with SARS-CoV-2 infection. There were analysed
articles in English language beginning with January 2020 up
to present. The used search terms were: “perianesthetic ma-
nagement COVID-19”, "perioperative COVID-19”, "COVID-19 air-
way management’, "COVID-19 prevention”. In order to extend
the searching field of the aimed information, searches were
also conducted in the references of the found articles.

From the literature identified by searching browsers, team
members made a further selection based on title and abstract
correspondence with the searched item, full text availability
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Din totalitatea publicatiilor identificate, fiecare coautor in
parte a realizat o selectie In materie de corespundere a titlu-
lui si a abstractului cu itemul de cautare, precum si disponibi-
litatea textului integral, existenta in continut a recomandarilor
clinice referitoare la managementul anestezic al pacientilor
potential infectati sau confirmati cu statut SARS-CoV-2 pozitiv.
Prioritatea a fost acordata ghidurilor si recomandarilor de con-
sens elaborate de catre societati internationale de specialitate
consacrate Tn domeniu. Pe parcursul scrierii articolului au fost
organizate 3 intruniri de consensus on-line. Parametrii cautati
in mod special au fost: factorii de risc pentru contractarea in-
fectiei In serviciul ATI si recomandari clinice bazate pe dovezi
pentru intreruperea verigilor de transmitere.

Rezultate

Au fost preluate spre analiza publicatii ce au inclus studii
clinice, reviste de literatura si ghiduri de management al ca-
ilor aeriene a pacientului suspectat sau confirmat cu infectie
SARS-CoV-2. Acestea au cuprins intreg spectru al populatiei
chirurgicale: varstnic, pacientul adult, asistenta anesteziolo-
gica a parturientei, pacientul pediatric. De asemenea, au fost
detectate date despre prevalenta infectarii in randurile per-
sonalului medical, factorilor de risc, metodele de prevenire si
impactul lor asupra intreruperii verigilor de transmitere, con-
secintele infectarii SARS-CoV-2. Rezultatele au fost analizate,
sintetizate si formulate in recomandari clare (inclusiv ,check-
list”-uri gata pentru a fi imprimate) pentru comunitatea anes-
teziologica nationala. Bibliografia finala este fundamentata pe
56 de referinte.

Managementul preanestezic

Dincolo de evaluarea rezervei fiziologice a pacientului si
optimizarea, In masura posibilitatilor, a parametrilor preope-
ratori, in contextul actualei pandemii, evaluarea preoperatorie
mai are ca scop si identificarea pacientilor din grupul de risc
cu stabilirea probabilitatii de a realiza proceduri generatoare
de aerosoli (PGA). Astfel, identificarea pacientilor suspectati
a fi infectati cu COVID-19 este imperativa. Desi in mod ideal,
cazul suspectat si confirmat ar trebui identificat pana la evalu-
area preanestezica, se va mentine un indice inalt de suspiciune
(Tabelul 1).

Pacientul considerat a face parte din ,grupul cu risc spo-
rit” impune discutii in vederea aprecierii gradului de urgenta
ainterventiei cu o eventuala amanare, in cazurile in care acest
lucru este posibil. Se va lua in consideratie efectuarea unui test
rapid pentru a confirma diagnosticul si pentru a ghida masu-
rile de combatere a infectiei, toate astea daca timpul permite
acest lucru. In cazul unui diagnostic cert de confirmare a infec-
tiei, este necesara coordonarea cu echipa de control al infecti-
ei, In scopuri de izolare.

Similar experientelor anterioare (infectiile cu SARS-CoV si
MERS-CoV), si in actuala pandemie (SARS-CoV-2) majoritatea
cazurilor de infectare a personalului din sistemul medical are
la baza transmiterea intraspitaliceasca, prin intermediul PGA,
in timpul manipulatiilor relationate cu calea aeriana a pacien-
tului care a necesitat suport respirator, dar si anumite mano-
pere chirurgicale (Tabelul 2) [3]. Drept dovada servesc paci-
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and the presence of clear clinical recommendations and state-
ments regarding anesthetic management of patient suspected
or confirmed with SARS-CoV-2 infection. Priority was given to
guidelines and consensus recommendations issued by inter-
national societies of specialities of anesthesia and intensive
care (A&IC). Due to the travel restrictions and requirement for
social distancing, during the article writing there were organi-
sed 3 virtual meetings. The special interest parameters were:
risk factors for COVID-19 transmission among A&IC HCWs
and evidence-based clinical recommendations for disruption
of transmission vicious circle mechanisms.

Results

Different publications were undertaken for analysis: clini-
cal studies, literature reviews and airway management guide-
lines of patient suspected or confirmed with SARS-CoV-2 infec-
tion. These reflected the entire spectrum of surgical populati-
on: elder, adult and pediatric patients, anesthetic management
of parturient. Also, there were found data on HCWs infection
transmission prevalence, risk factors, methods of prevention
and their impact on the interruption of the transmission links,
consequences of SARS-CoV-2 infection. The results were ana-
lysed, synthesised and formulated as clear recommendations
(with ready for print check-lists inclusively) for A&IC. The final
bibliography is based on 56 citations.

Preanesthetic management

Beyond the evaluation of the patient’s physiological re-
serve and the optimization, as far as possible, of the preope-
rative condition, in the context of the current pandemic, the
preoperative evaluation also aims to identify patients in the
risk group, by establishing the probability of performing AGP.
Thus, identifying patients suspected of being infected with
COVID-19 is imperative. Although ideally, the suspected and
confirmed case should be identified before preanesthesic
assessment, a high index of suspicion will be maintained
(Table 1).

The patient considered in the ,high risk group” requires
discussions in order to assess the degree of urgency of the
surgery, with postponement, when this is possible. A rapid
test will be considered to confirm the diagnosis and to guide
infection control measures, if time allows. The final diagnosis
confirming the infection requires coordination with the infec-
tion control team, for isolation purposes. Similar to previous
experiences (SARS-CoV and MERS-CoV infections), and in the
current pandemic (SARS-CoV-2), most of medical staff cases of
infection are based on in-hospital transmission, through AGP,
during manipulations related to the airway of the patient re-
quiring respiratory support, but also certain surgical proce-
dures (Table 2) [3]. As proof are the patients who have beco-
me infected with SARS-CoV-2 infection, being hospitalized in
different wards of the medical institution, as well as the high
prevalences of the infection among the medical staff, involved
in the medical care of these patients. For patients confirmed
with COVID-19 infection, preoperative evaluation will focus
on optimization the patient’s respiratory condition: thorough
assessment of the airway and the airway management plan;
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Tabelul 1. Evaluarea preoperatorie a pacientului prin prisma riscului de a fi infectat cu SARS-CoV-2 [3].
Table 1. Preoperative evaluation of the patient in terms of the risk of being infected with SARS-CoV-2 [3].

Istoric // Medical history

Tuse uscata

Dry cough

Febra

Fever

Respiratie Ingreuiata

Difficult breathing

Istoric de caldtorie in zona de risc inalt

High risk travel history

Examinare fizicd si investigatii

Physical examination and investigations

Termometrie: evaluati prezenta febrei

Thermometry: assess the presence of fever

Statut hemodinamic: evaluati TA si FC pentru a identifica socul
Hemodynamic status: assess BP and HR to identify shock
Evaluati SpO,, identificati desaturarea

Evaluate Sp02, identify desaturation

Auscultati in vederea detectdrii crepitatiilor, a ralurilor sibilante si respiratiei

suierdtoare
Listen for crackles, of hissing rallies, and wheezing

Contact strans cu pacienti infectati cu SARS-CoV-2
Close contact with patients infected with SARS-CoV-2
Expunerea profesionala (linia intai)

Occupational exposure (frontline)

[storicul tuturor contactelor

History of all contacts

Fenomene ,cluster”

Cluster phenomena

Evaluati testele functiei hepatice si renale

Evaluate liver and kidney function tests

Analiza generala a sangelui: identificati leucopenia, limfocitoza sau limfopenia
General blood test: identify leukopenia, lymphocytosis or lymphopenia
Identificati consolidari la radiografia toracelui

Identify consolidations on chest x-rays

Daca este disponibil CT toracic, identificati prezenta tabloului clasic extins de

,sticld mata”
If chest CT is available, identify the presence of the extended classic ,ground glass”
picture

entii care au contractat infectia SARS-CoV-2 in timp ce se aflau
spitalizati In diferite sectii ale institutiei medicale, precum si
prevalentele 1nalte ale infectiei in randurile personalului me-
dical implicat in asistenta medicala a acestor pacienti.

Pentru pacientii confirmati cu infectia COVID-19, evalua-
rea preoperatorie se va axa pe optimizarea conditiei respira-
torii a pacientului: evaluarea meticuloasa a caii aeriene si for-
mularea planului de protezare a cdilor aeriene; determinarea
severitatii gradului de compromitere a respiratiei, aprecierea
necesarului de oxigen, modificarile radiografiei toracice, ga-
zele arteriale sanguine; identificarea insuficientei de organe,
in special semnele de soc, insuficienta hepatica, insuficienta
renald; revizuirea antiviralelor administrate pentru a evita
interactiunile medicamentoase cu preparatele anestezice; de-
terminarea unitatii de plasament in postoperatoriu, inclusiv
necesarul de asistenta la terapie intensiva.

Unii cercetatori au pledat contra anesteziei neuraxiale, ar-
gumentand cu preocupari legate de riscul teoretic de infectie al
sistemului nervos central (SNC) la pacientii cu viremie. Cu toa-
te acestea, nu exista dovezi care ar sugera cd anestezia spinala
implica afectarea SNC la pacientii cu virusul imunodeficientei
umane (engl, human immunodeficiency virus, HIV) [5] sau va-
ricela [6]. Astfel, paciente obstetricale cu HIV au beneficiat de
anestezie spinala si ,blood patch” [7]. Desi riscul afectarii SNC
nu poate fi exclus in totalitate, trebuie intotdeauna contrapus
riscului de administrare a anesteziei generale (AG) la pacientii
cu infectia COVID-19, evitand instrumentarea caii aeriene si
astfel, generarea de aerosoli. In afard de beneficiile generale
oferite de anestezia regionala (AR) vs AG (de ex. consumul
de opioizi), se vor reduce si eventuale complicatii pulmonare
postoperatorii ale pacientului cu infectia COVID-19, care deja
pot avea o functie respiratorie compromisd, greata si voma
postoperatorii, precum si disfunctiile cognitive si deliriumul

assessment of the severity of respiratory impairment, oxygen
demand assessment, changes in chest radiography, blood ar-
terial gases; identification of organ failure, in particular signs
of shock, liver failure, renal failure; review of antivirals admi-
nistered to avoid drug interactions with anesthetic preparati-
ons; establish postoperative placement, including the need for
intensive care.

Some researchers have opposed neuraxial anesthesia, ar-
guing with concerns about the theoretical risk of central ner-
vous system (CNS) infection in patients with viremia. Howe-
ver, there is no evidence to suggest that spinal anesthesia
affects the CNS in patients with human immunodeficiency
virus (HIV) [5], or varicella [6]. Thus, HIV obstetric patients
endured spinal anesthesia and epidural blood patch [7]. Al-
though the risk of CNS damage cannot be completely exclu-
ded, the risk of general anesthesia (GA) in patients with CO-
VID-19 infection should always be counterbalance, avoiding
airway manipulations and thus, the generation of aerosols. In
addition to the general benefits of regional anesthesia (RA)
vs GA (eg. opioid use), any postoperative pulmonary compli-
cations of the patient with COVID-19 infection will be redu-
ced, who may already have impaired respiratory function,
postoperative nausea and vomiting, as well as cognitive dys-
function and postoperative delirium [8]. During the RA, the
possibility of conversion to the GA will always be taken into
account, in case of AR failure. Regarding the airways, special
precautions should be taken in patients requiring increased
oxygen flow during RA. Thus, these patients will wear a sur-
gical mask throughout the procedure. It is also recommended
to use a "pencil point” type spinal needle that can reduce the
risk of CNS infection with viral material, compared to the cut-
ting spinal needle [6]. It is recommended to use protective
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Tabelul 2. Lista procedurilor anestezice si chirurgicale generatoare de aerosoli [10, 14-17].
Table 2. List of aerosol-generating anesthetic and surgical procedures [10, 14-17].

Chirurgicale / Surgical

Bronhoscopia rigidd. Calea aeriand nu este protejata intraprocedural. Desi glota este deschisa stentat cu bronhoscopul, tusea eficienta fiind imposibila, totusi,
odati ce pacientul respiri spontan, sunt conditii pentru expiratia fortati. In cazul in care pacientul este miorelaxat si este necesar ventilatia cu jet, este posibili
generarea de particule aerosolizate. in timpul ventilatiei intermitente este necesar 0, cu flux inalt (6 L/min).

Rigid bronchoscopy. The airway is not protected intraprocedurally. Although the glottis is open stent with the bronchoscope, effective coughing is impossible,
however, once the patient breathes spontaneously, there are conditions for forced expiration. If the patient is relaxed and jet ventilation is required, it is possible
generation of aerosolized particles. During intermittent ventilation, high-flow O, (6 L/min) is required.

Traheostomia. Procedura necesita deconectarea si reconectarea circuitului. Sunt posibile pierderi de circuit, pierderi prin balonasul tubului endotraheal sau cel
al canulei traheostomice, dificultiti tehnice de pozitionare a tubului - toate cu capacitatea de a genera aerosoli. in caz de esec al traheostomizirii, pacientul se va
reintuba.

Tracheostomy. The procedure requires disconnecting and reconnecting the circuit. Circuit leak, endotracheal tube balloon or tracheostomy cannula balloon leak-
age, technical difficulties of the tube positioning are possible - all with the ability to generate aerosols. If tracheostomy fails, the patient will be re-intubated.

Chirurgia care implicd foraj de inaltd vitezd. Dispozitivele de viteza Tnalta utilizate in chirurgia dentara si chirurgia ortopedicd sunt capabile sa genereze nori de
aerosoli, care ar putea contamina mediul salii de operatie.

Surgery involving high speed drilling. High-speed devices used in dental surgery and orthopaedic surgery are capable of generating clouds of aerosols, which could
contaminate the operating room environment.

Anestezice / Anesthetic

Intubatia cu fibrd opticd pe pacient congtient (,awake intubation”). in timpul procedurii, tusea (care poate genera aerosoli) este in mare parte inevitabild. in mod
special, tusea este dificil de evitat In timpul vizualizarii cailor aeriene, indiferent de utilizarea tehnicilor de ,spray-as-you-go” sau aplicarea trans-traheald a anes-
tezicelor locale.

Fiber optic awake intubation. During the procedure, coughing (which can cause aerosols) is inevitable. In particular, coughing is difficult to avoid during viewing
airway, regardless of the use of spray-as-you-go techniques or the trans-tracheal application of local anesthetics.

Ventilarea pe mascd. S-a demonstrat ca ventilarea pe masca disperseaza picaturi minuscule si este identificatd ca factor de risc pentru raspandirea infectiilor cu
SARS in randurile personalului medical. Gradul de dispersie este cu atdt mai mare cu cat experienta de a ventila pe masca a specialistului este mai mica.

Mask ventilation. Mask ventilation has been shown to disperse tiny droplets and is identified as a risk factor for the spread of SARS infections among healthcare
professionals. The lower the experience of ventilating the specialist's mask, the greater the degree of dispersion.

Intubarea si extubarea. Riscul de generare a aerosolului existd in timpul intubatiei, daca pacientul nu este complet miorelaxat medicamentos. Cu toate ca inductia
cu secventa rapida ar trebui sa excluda necesitatea ventildrii pe masca pana la intubatie, acesta poate fi necesara pentru a mentine oxigenarea, mai ales in cazul
dificultatilor de intubatie. Extubarea produce adesea tuse care poate genera aerosoli. Aspirarea cdilor respiratorii si utilizarea oxigenului cu flux inalt pot, de
asemenea, genera particule aerosolizate.

Intubation and extubation. The risk of aerosol generation is during intubation, if the patient is not completely medically relaxed. Although rapid sequence induction
should rule out the need for mask ventilation until intubation, it may be necessary to maintain oxygenation, especially in the case of intubation difficulties. Extuba-
tion often produces coughs that can cause aerosols. Aspiration and use of high-flow oxygen can also generate aerosolized particles.

Canula nazald cu flux inalt. Utilizarea este controversati. Un tratament eficient necesiti adesea un debit de oxigen de 40-60 L/min. in setiri simulate, canula
nazala cu flux inalt bine fixatd, determina o generare minima de aerosoli, insd daca interfetele nazale nu sunt aplicate corect, generarea de aerosoli ar putea fi
semnificativa.

High flow nasal cannula. The use is controversial. An effective treatment often requires an oxygen flow of 40-60 L/min. In simulated settings, the well-fixed high-
flow nasal cannula causes minimal aerosol generation, but if the nasal prongs are not applied correctly, aerosol generation could be significant.

Ventilatia neinvazivd (engl., non-invasive ventilation, NIV). Experimentele cu presiune inspiratorie pozitiva in cdile respiratorii (engl, inspiratory positive airway
pressure, IPAP) au ardtat cd, in pofida ajustdrii si montdrii mastii, picaturile minuscule pot dispersa prin scurgeri. Cu cat este mai mare IPAP, cu atat este mai mare
distanta de dispersare a picaturilor.

Non-invasive ventilation. Experiments with inspiratory positive airway pressure (IPAP) have shown that, despite adjusting and applying the mask, tiny droplets can
disperse through leaks. The greater the IPAP, the greater the droplet dispersion distance.

Aspiratia sputei. Aspiratia sputei poate induce tuse (asociata cu dispersia picaturilor) cu potential de a genera particule aerosolizate.
Sputum aspiration. Aspiration of sputum can induce cough (associated with droplet dispersion) with the potential to generate aerosolized particles.

Resuscitarea cardiopulmonard (RCP). RCP a fost identificatd ca o cauza a infectiei cu SARS raspandita printre angajatii din domeniul sanatatii, deoarece implica
adesea ventilarea pe mascd, aspiratia cailor respiratorii si intubatia, In circumstante care nu implica controlul secretiilor sau generarea de particule aerosolizate.

Cardiopulmonary resuscitation (CPR). CPR has been identified as a common cause of SARS infection among health care workers because it often involves mask
ventilation, airways aspiration, and intubation, not involving secretion control or the generation of aerosolized particles.
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postoperator [8]. In cadrul AR se va tine mereu cont de posi-
bilitatea de convertire la AG, in cazul esecului AR. Cu referire
la caile aeriene, precautii speciale se vor lua in consideratie
in cazul pacientilor care necesita flux sporit de oxigen pe par-
cursul AR. Astfel, acesti pacienti vor purta masca chirurgicala
pe toata durata procedurii. De asemenea, se recomanda utili-
zarea acului spinal de tip ,varf de creion” care poate reduce
riscul de infectare a SNC cu material viral, comparativ cu acul
spinal taietor [6]. Este recomandata utilizarea invelisurilor/
membranelor protectoare in vederea minimizarii contamina-
rii pentru sondele cu ultrasunete si pastilele de racire, folosite
pentru evaluarea eficientei tehnicilor AR [9].

Resuscitarea cardiopulmonara (RCP) implica o serie de
evenimente care cresc riscul de generare de aerosoli, inclusiv
aspiratia, ventilarea pe masca si intubarea. Desi riscul de trans-
mitere a bolii numai prin compresiuni toracice si defibrilare
este in mod sigur mai scazut, manevrele de resuscitare vor fi
considerate generatoare de aerosoli [10]. Oxigenarea apneica
se va lua in considerare in schimbul ventilarii cu sac cu supapa
pe masca. In RCP este incurajati intubarea precoce pentru a
mentine patenta si a izola calea aeriang, evitand posibila ge-
nerare de aerosoli, cu retinerea compresiunilor toracice tem-
porar, pe parcursul procedurii [11]. In cazul in care este dispo-
nibil, se va utiliza dispozitive mecanice pentru compresii tora-
cice automate. Acesta va contribui la reducerea numarului de
personal medical implicat in imediata apropiere a pacientului.

Avand in vedere efectul imunosupresiv al dexametazonei,
administrarea acesteia in doze eficiente pentru profilaxia gre-
turilor si vomei postoperatorii, nu pare a fi riscanta [12]. In ge-
neral, doza micd/ unica de dexametazona nu este considerata
imunosupresiva, fapt sustinut prin rezultate semnificative [13].
Din contra, se pune accent pe importanta terapiei antiemetice
profilactice preanestezice, la pacientii cu SARS, cu scopul de a
reduce riscul de vom3, cu ulterioara contaminare si raspandi-
rea virala prin aerosoli.

in institutiile medicale din Republica Moldova, acordul
pentru anestezie este bazat pe suport de hartie. Acest fapt
presupune o contaminare potentiald a documentului in tim-
pul procesului de obtinere a consimtdmantului. Una din solutii
ar fi utilizarea formularelor de consimtamant digital, semnate
pe laptopuri sau dispozitive mobile, care pot fi protejate cu in-
velisuri de unica folosinta din plastic. Aplicarea meticuloasa
a practicii aseptice se va extinde si asupra altor articole, cum
sunt stetoscoapele si diagramele pacientilor, precum si furni-
zarea pentru fiecare caz a stilourilor de unica folosinta [21].

Specialistul 1n anestezie ar trebui sa fie bine versat atat in
AG, cat si in tehnicile AR. Tehnica selectata trebuie sa fie cea
mai potrivita pentru pacient si tipul de interventie chirurgica-
14, cu cel mai mic risc de transmitere virala echipei de mana-
gement perioperator.

Transportarea pacientilor spre sala de operatie se va rea-
liza prin crearea unui ,coridor verde”, iar pacientul va purta o
masca faciala simpla [1].

In cazul particular al pacientului pediatric, cAnd acesta
necesita a fi separat de apartinator pentru inductia in anes-
tezie (cu scopul de a reduce numarul de persoane expuse la
aerosoli), se recomanda administrarea premedicatiei sedati-
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membranes for ultrasonic probes and reusable cooling blocks
used to assess the effectiveness of AR techniques, to minimize
contamination [9].

Cardiopulmonary resuscitation (CPR) involves a number of
events that increase the risk of aerosol generation, including
aspiration, mask ventilation, and intubation. Although the risk
of transmission of the disease only by chest compressions and
defibrillation is certainly lower, resuscitation maneuvers will
be considered AGP [10]. Consider apnoeic oxygenation instead
of providing breaths via bag valve mask to maintain airway pa-
tency and ventilation. Early intubation is encouraged in CPR,
to maintain permeability and isolate the airway, avoiding the
possible generation of aerosols, with temporary chest com-
pressions, during the procedure [11]. If available, mechanical
devices for automatic chest compressions will be used. This
reduces the number of HCWs required in close proximity to
the patient. Concidering the immunosuppressive effect of de-
xamethasone, administered in effective doses for the preven-
tion of nausea and postoperative vomiting, does not appear
to be hazardous [12]. In general, the low/ single dose of de-
xamethasone is not considered immunosuppressive, which is
supported by significant results [13]. On the contrary, empha-
sis is placed on the importance of preanesthetic prophylactic
antiemetic therapy in patients with SARS, in order to reduce
the risk of vomiting, with subsequent contamination and viral
spread by aerosols.

In the Republic of Moldova, in medical institutions the
agreement for anesthesia is based on paper. This implies a
potential contamination of the document during the consent
process. One solution is to use digital consent forms, signed
on laptops or mobile devices, which can be protected with
disposable plastic wrap. The thorough aseptic practice will in-
volve other items, such as stethoscopes and patient diagrams,
as well as the provision of disposable pens for each case [21].
The anesthesiologist should be well coached both: in AG and
in AR techniques. The selected technique should be the most
appropriate for the patient and the type of surgery, with the
lowest risk of viral transmission to the perioperative manage-
ment team.

The patients will be transported to the operating room,
wearing a simple facial mask, by creating a "green corridor”
[1].

In the specific case of the pediatric patient, to be separa-
ted from his relative for induction of anesthesia (to reduce the
number of people exposed to aerosols), the administration of
oral sedative premedication is recommended, in order to in-
crease cooperation, avoid crying, coughing and anxiety - all
associated with secretions that require aspiration. Because it
can trigger sneezing or coughing, intranasal premedication
should be avoided [1].

Intraanesthetic management

In the context of the above, procedures associated with spu-
tum, bronchial secretions and saliva aerosolisation, in patients
suspected or confirmed with SARS-CoV-2 infection, represent
a potential source of infection transmission for HCWs [22, 23].
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ve orale n ideea de a creste cooperarea, a evita plansul, tusea
si starea de anxietate - toate asociate cu secretii ce vor trebui
aspirate. Din cauza ca poate declansa stranutul sau tuse, se va
evita premedicarea intranazala [1].

Etapa intraanestezica

In contextul celor expuse anterior, procedeele care favori-
zeaza aerosolizarea sputei, a secretiilor bronsice si a salivei la
pacientii suspectati sau confirmati cu infectia SARS-CoV-2, re-
prezinta o sursa potentiala de infectare a personalului medical
[22, 23]. Pentru specialitatea ATI, momentele care sunt cate-
gorizate ,cu risc sporit de contractare a infectiei” sunt legate
de contactul direct cu secretiile din cdile respiratorii si nazo-
faringele pacientului, precum si aflarea in imediata apropiere
a asa numitului ,nor incarcat cu microparticule respiratorii”,
care contine incorporati In interiorul sau virusii patogeni [22,
23]. In conditiile silii de operatie, la locul de munci al anes-
teziologului, particulele derivate din secretii si aerosoli se pot
sedimenta pe multiple suprafete, servind astfel rezervor pen-
tru virusul patogen in cazul in care se omit masurile de preca-
utie, sau in cazul nerespectarii procedeelor de decontaminare
[9, 22]. Mai mult, nerespectarea de catre personalul medical
a masurilor de protectie, neechiparea corespunzatoare, echi-
parea nerespectand cerintele protocolului institutional, igiena
precara a mainilor reprezinta factori potentiali ce favorizeaza
transmiterea intraspitaliceasca a infectiei si, totodata, infecta-
rea personalului medical.

Controlul infectiei. Cu referire la controlul infectiei SARS-
CoV-2, pentru personalul medical, actualmente sunt disponi-
bile recomandari bine structurate si definite. Acestea au fost
elaborate In cadrul comunitatilor de specialitate internationa-
le precum Societatea Americand de Anestezie (engl, American
Society of Anesthesiologists, ASA), Fundatia Sigurantei Pacien-
tului pe parcursul Anesteziei (engl, Anesthesia Patient Safety
Foundation), Societatea Europeand de Anestezie (engl, Euro-
pean Society of Anesthesiologists), avand la baza recomandarile
Centrului de Prevenire si Control al Maladiilor (engl, Centers
for Disease Control and Prevention) si recomandadrile elaborate
si aplicate in cadrul altor experiente cauzate de infectii virale -
SARS-CoV (engl, Severe Acute Respiratory Syndrome) si MERS-
CoV (Middle Eastern Respiratory Syndrome) [9, 22, 23].

Igiena mainilor (prin spalarea mainilor cu apa si sapun sau
aplicarea gelurilor dezinfectante pe baza de alcool 70%) este
unul din elementele cheie ale acestor recomandari si prevede
respectarea meticuloasa a pasilor stipulati, atat Tnainte de im-
bracarea propriu zisa a EPP, cat si la etapa de dezechipare, dar
si dupa orice contact cu pacientul suspect/ bolnav sau obiec-
tele din preajma acestuia, Tnainte de a atinge echipamentul
anestezic [23].

In situatiile clinice de asistentd medicali a pacientului sus-
pect/confirmat SARS-CoV-2, care includ PGA, se recomanda
utilizarea EPP si a respiratoarelor care ofera cel mai inalt grad
de protectie: respirator tip N95, respiratoare cu purificare de
aer (engl, powered air-purifying respirator [PAPR]) [9, 22, 23],
masca de protectie clasa FFP3 si, doar exceptional, FFP2 (in
cazul resurselor limitate si a lipsei de alternative). O atentie
deosebita se atribuie gradului de mulare a mastii de protec-
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For the anesthesiology and intensive care medical specialities,
moments that are categorized as “at increased risk of acqui-
ring infection” are related to direct contact with the patient’s
airway and nasopharyngeal secretions, as well as being in the
immediate proximity of the so-called “respiratory micro-parti-
cle cloud”, which contains incorporated pathogenic viruses wi-
thin it [22, 23]. In the operating room, at the anesthesiologist’s
workplace, particles derived from secretions and aerosols can
settle on multiple surfaces, thus serving as a reservoir for the
pathogenic virus. All this can happen if precautions are omitted
or in case of non-compliance with decontamination procedures
[9, 22]. Moreover, non-compliance of HCWs with protection
measures, inadequate equipment, equipment which is not ac-
cording to the requirements of the institutional protocol, poor
hand hygiene are potential factors that contribute to the in-hos-
pital transmission of infection and, at the same time, between
the HCWs.

Infection control. Regarding SARS-CoV-2 infection control,
for HCWs, the defined and well structured recommendations
are available now. These have been developed within interna-
tional professional organizations, such as the American Socie-
ty of Anesthesiologists, Anesthesia Patient Safety Foundation,
European Society of Anesthesiologists, based on recommen-
dations of Centers for Disease Control and Prevention and
recommendations elaborated and applied during past viral
infection experiences - SARS-CoV (Severe Acute Respiratory
Syndrome) and MERS-CoV (Middle Eastern Respiratory Syn-
drome) [9, 22, 23].

Hand hygiene (by washing hands with soap and water or
applying 70% alcohol-based disinfectant gels) is one of the
key elements of these recommendations which require me-
ticulous follow up of the stipulated steps, being performed not
only before the donning of the PPE, but also as an important
element of doffing of the PPE, after any contact with suspect-
ed/confirmed infectious ill patient or the objects around him,
before touching the anesthetic equipment [23].

In clinical situations of medical care offered to suspected/
confirmed with SARS-CoV-2 infection patients, which include
AGP, is recommended to use PPE and respirators with the hi-
ghest degree of protection: N95 type respirator, powered air-
purifying respirator (PAPR) [9, 22, 23], protective mask class
FFP3 and, only exceptionally, FFP2 (in case of limited resour-
ces and lack of alternatives). Special attention should be paid
to the degree of molding of the face mask/respirator on the
face in order to obtain an optimal degree of sealing. For AGP,
PPE must include: waterproof surgical gown, surgical cap/ ho-
od-cap protection, waterproof shoe covers or full body cover;
face shield visor or safety goggles; 2 pairs of gloves (first pair:
with longer sleeves and coming over the gown’s cuff, second
pair: shorter and which will be removed immediately after fi-
nishing the AGP) [24]. Hand hygiene at both the PPE donning
and doffing stages is essential [23].

Protection of anesthetic equipment. In order to prevent con-
tamination of the anesthesia machine, it is recommended to
use several protection strategies, thus preventing contamina-
tion of another patient, but also of HCWs (via emerging gases
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tie/respiratorului pe fata in vederea obtinerii unui grad op-
tim de ermetizare. Pentru PGA, EPP prevede: halat chirurgical
impermeabil, caciulita chirurgicald/ protectie de tip cap-fata
(pelerind), botosei impermeabili de-asupra incaltdmintei sau
tip combinezon; viziera sau ochelari de protectie; 2 perechi de
manusi (prima pereche: cu maneci mai lungi si care vin de-
asupra mansetei halatului, a doua pereche: mai scurte si care
vor fi Inlaturate imediat dupa terminarea PGA) [24]. Igieniza-
rea mainilor atat la etapa de imbracare a EPP, cat si la etapa de
inldturare a acestuia este esentiala [23].

Protectia echipamentului anestezic. Cu scopul prevenirii
contamindrii masinii de anestezie, se recomanda utilizarea
mai multor strategii de protectie, in felul acesta prevenindu-se
contaminarea altui pacient, dar si a personalului medical (prin
intermediul gazelor emergente din analizatorul de gaze). O
importanta cruciala este atribuitd filtrului viral ,de inalta
calitate” care trebuie plasat intre circuitul ventilator si caile
aeriene ale pacientului (la nivelul piesei Y), cu functia de ex-
tragere intermitentd a probelor de gaze utilizate pentru ana-
liza gazometrica, din partea discoida a filtrului orientata spre
masina de anestezie (Figura 1A) [1, 9, 27]. Una dintre cele mai
bune alegeri ar servi filtrul de tip HME (engl, heat and mois-
ture exchange) deoarece este capabil sa pastreze caile aeriene
umidificate si este astfel conceput, incat gazul care urmeaza
sa ajunga in gazoanalizator este mai Intai filtrat. Precautii spe-
ciale: dispozitivele HME care nu sunt dotate cu filtru nu vor
asigura protectia masinii de anestezie si a gazoanalizatorului.

In cazul in care sunt utilizate doar filtre lipsite de capacita-
tea de schimbare de caldura si umiditate, se incurajeaza anes-
teziile cu fluxuri mici (1-2 L/min) [1, 27], in felul acesta fiind
posibil controlul asupra gradului de umidificare a circuitului.

MJHS 23(1)/2020

from the gas analyser). A crucial importance is given to the
"high quality” viral filter to be placed between the ventilator
circuit and the patient’s airways (at the level of Y-piece), where
the samples line for capnography (with the function of inter-
mittent extraction of gas samples used for gasometric analy-
sis) must be placed after viral filters, towards the anesthesia
machine (Figure 1A) [1, 9, 27]. One of the best choices might
be heat and moisture exchange filter (HME), because it offers
the advantage of maintaining airway’s humidity and is de-
signed in such a way that the gas reaches the gas analyzer only
after filtration. Special considerations: HME filters that are not
equipped with a filter will not ensure the protection of the an-
esthesia machine and the gas analyser.

If there are used heat and humidity only filters, without fil-
tration properties, low fresh gas flows are recommended to be
used (1-2 L/min) [1, 27], thus making possible to control the
degree of humidification of the circuit. Due to the fact that dur-
ing pulmonary ventilation the filter could become dirty and
wet, thus reducing the degree of protection, it is recommend-
ed to place the second filter on the expiratory branch of the
circuit. The argument for the use of the second filter follows
not only from the fact that it prevents possible contamination
of the circuit in the eventuality of wear or failure of the first
filter, but also contributes to increase its efficiency [9, 27].

If the gas sample taken for gas analysis is returned to the
anesthetic circuit, it is recommended to be filtered first [9].
In this regard, if the presence of a filter with viral filtration
capacity at the water trap cell cannot be provided, it is recom-
mended to place a drug filter (e.g., 0.2 microns size) at the cell
trap level (similar to the filter from the epidural anesthesia
kit) (Figure 1B).

Fig. 1 Schema amplasarii filtrelor in circuitul respirator pentru prevenirea contamindrii masinii de anestezie in
cadrul managementului perianestezic al pacientului suspectat sau diagnosticat cu infectia SARS-CoV-2
(din arhiva personala a conf. univ. Svetlana Plamadeala).

Fig. 1 Scheme of placement of filters in the respiratory circuit to prevent contamination of the anesthesia machine
in the perianesthetic management of the patient suspected or diagnosed with SARS-CoV-2 infection
(from the personal archive of Svetlana Pldmddeald, PhD, associate professor).
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Gratie faptului ca pe durata ventilarii filtrul de la nivelul cai-
lor respiratorii ar putea sa se impurifice si sa se umezeasca, in
felul acesta reducandu-se gradul de protectie, se recomanda
plasarea celui de-al doilea filtru pe bratul de expir al circuitu-
lui. Argumentarea utilizarii celui de-al doilea filtru reiese nu
doar din faptul cad previne eventuala contaminare a circuitului
in caz de uzura a celui dintai filtru, dar contribuie in acelasi
timp la sporirea eficientei lui [9, 27].

In cazul in care proba de gaze prelevati pentru gazoanaliza-
re este returnata in circuitul anestezic, se recomanda ca aceas-
ta si fie filtratd [9]. In aceastd ordine de idei, dacd nu poate fi
confirmata prezenta unui filtru cu capacitate de filtrare virala
la nivelul celulei-capcane pentru ap3, se recomanda plasarea
unui filtru pentru medicamente (de ex., cu dimensiunea de 0,2
microni) la nivelul acestei celulei-capcane (similar filtrului din
setul pentru cateterizare epidurala) (Figura 1B).

Managementul cdilor aeriene in conditii de sald de operatie.
Asistenta anestezica in cazul bolnavului suspect sau diagnos-
ticat cu SARS-CoV-2 trebuie asigurata in conditiile unei sali
de tip izolator pentru infectii cu transmitere pe cale aeriana
(engl, airborne infection isolation room, AIIR), care subintele-
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Airway management in the operating room. In case of sus-
pected or confirmed with SARS-CoV-2 infection patient, an-
esthetic management must be provided in the environmental
circumstances of an airborne infection isolation room (AIIR),
which implies a negative pressure regimen [3, 9]. The conver-
sion from the normal operating room to the room with nega-
tive pressure is obtained by changing the ventilation regimen
of the room (Figure 2) [3]. This is possible based on the archi-
tectural parameters of the room and is realised by an agree-
ment with the engineers from the technical department of the
medical institution.

General anesthesia in case of a patient suspected or con-
firmed with COVID-19 infection requires compliance with
certain strong recommendations, which aim to minimize the
aerosolisation, especially at the induction step of anesthesia,
the proper procedures of intubating and extubation the air-
way [25].

Although at a first glance there seem to be simple and rou-
tine things, due to the fact that there were included some new
crucial elements that makes the entire procedure slightly dif-
ferent from that we used to do in previous daily practice, the

IZOLATOR

~

Sistem de drenaj

~

Sistem de suplinire
cu aer

IZOLATOR

Fig. 2 Caracteristicile izolatorului pentru infectii cu transmitere pe cale aeriana.

Ventilare: schimbarea aerului trebuie sa aiba loc cu un rulaj de cel putin 12 ori/or3; asigura o buna mixare si directionare a fluxului,
astfel incat aerul proaspat patrunde in ,zona de lucru” a personalului medical si se dreneaza din zona apropiata pacientului.
Presiune negativd: se genereaza in cazul in care fluxul de drenare depaseste pe cel de suplinire in incapere, cu conditia de respectare a
ermetizarii (cu exceptia scurgerilor de aer de la nivelul usii de intrare). Este importantd integritatea conductelor de drenaj si In cazul in care
sistemul activeaza in regim de recircuitare, este imperativa instalarea filtrului HEPA (engl. high efficiency particle absorbing)
la nivelul acestei conducte [3].

Fig. 2 Characteristics of the isolator for airborne infections.

Ventilation: air change must take place at least 12 times / hour; ensures a good mixing and directing of the flow,
so that fresh air enters the ,work area” of the medical staff and drains from the area close to the patient.

Negative pressure: generated if the drainage flow exceeds the supply flow in the room, provided that the sealing is observed
(except for air leaks from the entrance door). The integrity of the drainage pipes is important and if the system operates
in recirculation mode, it is imperative to install the HEPA (high efficiency particle absorbing) filter at this level [3].
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ge un regim presometric negativ [3, 9]. Conversia de la sala de
operatie obisnuita la sald cu presiune negativa se obtine prin
modificarea regimului de ventilare a incaperii (Figura 2) [3].
Acest lucru este posibil reiesind din parametrii arhitecturali
ale incaperii si se realizeaza de comun acord cu inginerii din
departamentul tehnic ai institutiei medicale.

Anestezia generala in cazul pacientului suspect sau confir-
mat cu infectia COVID-19 impune respectarea anumitor cerin-
te, care au ca scop minimalizarea aerosolizarii, iIn mod special
la etapa de inductie in anestezie, procedura propriu-zisa de
protezare a cdilor respiratorii si la etapa de detubare [25].

Desi la prima vedere par a fi lucruri simple si de ruting, gra-
tie faptului cd includ totusi elemente noi, usor diferite de cele
pe care le realizam in practica de zi cu zi, se incurajeaza uti-
lizarea de instrumente facilitatoare, precum sunt ,Check-list
pentru echipamentul necesar managementului cdii aeriene
la pacientul suspectat sau confirmat cu infectia SARS-CoV-2"
(Tabelul 3) sau ,Check-list pentru ghidarea etapelor de mana-
gement al cdilor aeriene la pacientul suspectat sau confirmat
cu infectia SARS-CoV-2” (Tabelul 4).

Aceste Check-list-uri faciliteaza lucrul direct al medicului
antrenat in gestionarea cazului, ghidandu-1 pas cu pas in ac-
tiuni si cu reducerea semnificativa a ratei esecurilor, erorilor
si non-conformitatilor in situatiile clinice specifice [9, 29]. Un
alt beneficiu oferit de acest Check-list este sporirea gradului de
confidenta si siguranta a medicului specialist, precum si gra-
dului de siguranta perianestezica a pacientului.

In acelasi timp, trebuie si recunoastem ci orice element
nou introdus in practica cotidiana, impune organizarea de in-
struiri, inclusiv si prin simulare, in ideea de a spori gradul de
confort al medicului practician. in aceasti ordine de idei, este
imperativa organizarea sesiunilor de training, in cadrul carora
fiecare membru al echipei parcurge aceasta experientd simu-
latd pentru a capata dexteritate.

fnainte de a da start inductiei in anestezie, se Incurajeaza
discutarea etapelor care urmeaza a fi parcurse, cu toti mem-
brii echipei care vor fi antrenati in proces. Este obligatorie
verificarea corectitudinii aplicarii EPP in conformitate cu re-
comandarile existente (de catre un coleg care are rol de coa-
ch), reiterarea riscului de infectare si importanta respectarii
masurilor de protectie de catre toti colegii din sala de operatie.
Medicul anesteziolog ar fi sa discute cu asistenta anestezista si
cel de-al doilea medic care 1l va asista la aceasta etapa (in cazul
in care este disponibil) despre cum se planifica a fi asigurata
inductia in anestezie, care medicamente si in ce consecutivita-
te vor fi administrate, care vor fi setdrile parametrilor venti-
latori in functie de etap3, care sunt sarcinile fiecirui membru
al echipei. Pentru etapa de laringoscopie este recomandata
utilizarea tehnicilor de laringoscopie indirecta (videolaringo-
scopia) [1, 9, 25-30], care ofera respectarea unei distante mai
mari intre medicul anesteziolog si cdile respiratorii ale pacien-
tului si, In felul acesta, minimalizeaza riscurile de contaminare
a personalului medical. Se verifica inca o data aplicarea masu-
rilor de protectie a circuitului respirator si, eventual, se iau in
consideratie acoperiri de unica folosinta cu scopul de a reduce
contaminarea prin picaturi si contact cu suprafete (Figura 3B).

Este important de mentionat ca etapa de inductie si pro-
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use of facilitating tools is encouraged, such as “Check-list for
equipment necessary for airway management in patients sus-
pected or confirmed with SARS-CoV-2 infection” (Table 3) or
"Checklist guidance steps for airway management in patients
suspected or confirmed with SARS-CoV-2 infection” (Table 4).

These cognitive aids (check-lists) facilitate the work of the
physician involved in case management, guiding him step by
step in actions and significantly reduce the rate of failures,
errors and non-conformities in specific clinical situations [9,
29]. Another benefit of check-lists is increasing the degree of
confidence and safety of the medical specialist, as well as the
degree of perianesthetic safety of the patient.

At the same time, we must recognize that any new element
introduced in daily practice requires the organization of train-
ing, including simulation, in order to increase the comfort of
the medical practitioner. In this context, it is imperative to or-
ganize training sessions in which each member of the team
goes through the simulated medical experience to gain dex-
terity.

Before starting the induction in anesthesia, it is encoura-
ged to discuss the steps to bedone, with all team members
who will be involved in the process. It is mandatory to veri-
fy the correctness of PPE application in accordance with the
existing recommendations (by a colleague acting as a “coach”),
reiterating the risk of infection and the importance of compli-
ance with protection measures by all colleagues in the opera-
ting room. The anesthesiologist should discuss with the anes-
thetist nurse and the second anesthesiologist (if available) the
roles: who will assist him at the induction in anesthesia step,
which drugs and in what consecutive order will be adminis-
tered, which will be the settings of the ventilator parameters
according to the stage, which are the tasks of each team mem-
ber. For the laryngoscopy stage, the use of indirect laryngos-
copy techniques (videolaringoscopy) is recommended [1, 9,
25-30], in order to reduce the laryngoscopist’s proximity to
the patient’s airway, minimising the risks of doctor contami-
nation. The presence of respiratory circuit protection mea-
sures should be checked once again and, where appropriate,
single-use physical barriers coatings shall be considered in
order to reduce contamination by drops and contact with sur-
faces (Figure 3B).

It is important to note that the induction in anesthesia
step and airway device placement must be provided by the
most experienced laryngoscopist [1, 9, 27-29], in an effort to
minimize laryngoscopy and apneea time, by this preventing
desaturation and reducing the number of endotraheal tube
(ETT) placing attempts. At the induction in anesthesia step in
the operating room should be present as minimum as possible
persons [1,3,9, 27, 29].

Preoxygenation is ensured with a minimum flow (<6 L/
min) of 100% oxygen on the maximum sealed mask, using the
Mapleson C (Waters) circuit or the cyclic anesthetic circuit. It
is encouraged that during one minute the patient will take 8
deep inspiration, followed by equally deep expirations, either
by ventilation in continuous positive airway pressure (CPAP)
mode with a pressure support of 10 cm H,0 and positive end
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tezare respiratorie trebuie asigurata de un specialist de inalta
calificare [1, 9, 27-29], argumente fiind: reducerea la maxi-
mum al timpului de apnee, prevenind desaturarea si inserarea
tubului endotraheal din prima incercare si in timp record de
scurt. La etapa de inductie in anestezie in sala de operatie tre-
buie limitat numarul de persoane [1, 3,9, 27, 29].

Preoxigenarea se asigura cu un flux minimal (<6 L/min) de
oxigen 100% pe masca etansiezatd maximal, utilizand circu-
it de tip Mapleson C (Waters) sau circuitul anestezic ciclic. Se
incurajeaza ca timp de un minut pacientul sa faca 8 inspiratii
profunde, urmate de expiratii la fel profunde, fie prin ventila-
rea in regim CPAP (engl, continuous positive airway pressure)
cu un suport de presiune de 10 cm H,0 si PEEP (engl, positive
end expiratory pressure) de 5 cm H,O timp de 3-5 minute [3,
26,27].

Desi 1n practica pediatrica inductia In anestezie este pre-
ponderent inhalatorie, aceasta va fi evitatd pe timp de pan-
demie cu SARS-CoV-2 deoarece sporeste riscul de expunere
la aerosoli. Astfel, pentru copiii cooperanti se va da prioritate
inductiei intravenoase cu secventa rapida clasica sau modifi-
cata. Totusi, in unele subpopulatii pediatrice (de ex., nou nas-
cutii, copilul <1 an, copiii cu comorbiditdti pulmonare severe)
inductia cu secventd rapida ar putea decurge cu hipoxemie
periculoasi. In acest grup de pacienti se va aplica o ventilare
blanda cu presiune pozitiva cu scopul de a asigura un volum ti-
dal necesar pentru a produce excursii toracice concomitent cu
mentinerea etansietitii mistii faciale. In cazul in care inductia
inhalatorie nu poate fi evitata, se va utiliza o bariera fizica ce
consta intr-un acoperamant din material plastic transparent
asezat peste cotul circuitului anestezic si extremitatea cefalica
a pacientului (Figura 3B). Tubul cu balonas gonflabil este de
preferinta a fi utilizat, pentru ca o ofera o sigilare mai buna a
caii aeriene, desi au fost raportate rezultate satisfacatoare si
in studiile care au simulat tusea la pacientul pediatric cu dis-
pozitiv supraglotic. Dispozitivele supraglotice de generatia a
[I-a asigura o sigilare mai buna, comparativ cu cele din genera-
tial [1].

Cu referire la practica anestezica pediatricd, se recoman-
da evitarea manipulatiilor care ar aduce fata clinicistului sau
stetoscopul in preajma pacientului cu scopul de a verifica con-
firmarea scurgerilor in jurul balonasului tubului endotraheal
sau a mastii laringiene. Acest lucru va fi titrat indirect prin
prisma parametrilor ventilatori inregistrati (volum tidal la in-
spir si expir) si cu ajutorul manometrului manual de evaluare
a presiunii de umflare a balonasului. Aspiratia intraanestezica
a secretiilor din tubul endotraheal se va realiza utilizand cir-
cuitul inchis [1].

Valabil pentru tot spectrul de varste, in cazul in care in cali-
tate de analgezic se utilizeaza Fentanil, administrarea acestuia
se va realiza lent (administrare secventiald) in vederea evita-
rii tusei. Cu scop de a reduce necesitatea ventilarii pulmonare
pe masca faciald, este recomandata inductia In secventa rapi-
da[1, 3,9, 25-30]. in acest caz, o atentie deosebita se acorda
blocului neuro-muscular, cu respectarea timpului de debut al
actiunii, care, odata respectat va preveni tusea in momentul de
insertie a tubului endotraheal [27, 29]. Este important ca gra-
dul de dificultate a cdilor aeriene sa fie evaluat In cadrul eva-
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expiratory pressure (PEEP) of 5 cm H,O during 3-5 minute [3,
26, 27].

Although in pediatric practice the most commonly used is
the inhalation induction of anesthesia, this will be avoided du-
ring pandemics with SARS-CoV-2 infection, because it increa-
ses the risk of exposure to aerosols. Thus, for cooperating chil-
dren, priority will be given to intravenous induction with clas-
sic or modified rapid sequence. However, in some pediatric
subpopulations (e.g.,, newborns, child <1 year, children with
severe pulmonary comorbidities), rapid-sequence induction
may result in dangerous hypoxemia. In this group of patients,
gentle positive pressure ventilation will be applied in order to
ensure a tidal volume necessary to produce thoracic excursi-
ons, while maintaining the seal of the facial mask. If inhalation
induction cannot be avoided, a transparent plastic barrier aro-
und the anesthesia elbow and the patient’s cephalic extremi-
ty might be used to minimize extensive contamination of the
operating room (Figure 3B). Cuffed ETT is the ideal device to
secure the airway in children with COVID-19, because it pro-
vides better airway sealing, although satisfactory results have
been reported in studies that simulated cough in the pedia-
tric patient with supraglottic device (SGA). Second-generation
SGA devices have higher leak pressures than first-generation
masks and should be considered [1].

Regarding pediatric anesthesia, it is recommended avoi-
ding techniques that bring the clinician’s face or stethoscope
near the patient to verify leak pressures for ETT and SGA. Cli-
nicians can use the ventilator’'s measurements of expired and
inspired tidal volume and handheld manometers to titrate cuff
inflation. Open suctioning may create aerosols, and an in-line
closed suction system is preferred [1].

For the whole age spectrum, if Fentanil is used as an anal-
gesic, its administration will be slow (sequential administra-
tion) in order to avoid coughing. In an attempt to reduce the
need for lung ventilation on the face mask, rapid sequence in-
duction is recommended [1, 3, 9, 25-30]. In this case, a special
attention is paid to the neuromuscular block, waiting for the
onset of action, which, once respected will prevent coughing
at the time of insertion of the ETT [27, 29]. Another point to
consider is the degree of airway difficulty assessment. In the
presence of certain predictors of difficult airway, the "difficult
airway management” trolley will be prepared in advance [1,
30]. Manual ventilation on the face mask of the patient is not
recommended until the ETT is inserted and sealed into the
airways, unless the patient desaturates or there are difficul-
ties to intubate trachea. In these cases the ventilation of the
patient is ensured by means of the facial mask, which, for a
maximum sealing, is maintained with 2 hands - in the “VE-
grip” position of the hands (Figure 3A), in the same time the
second colleague is ventilating manually, using small fresh gas
flows and tidal volumes [30]. When the doctor proceeds to tra-
cheal intubation, the anesthesia machine will be switched to
the ”stand-by” mode, and the fresh gas flows will be closed.
The anesthesia machine is restarted with resumption of posi-
tive pressure ventilation only after the ETT cuff inflation, thus
sealing the airways. The ETT is secured by adhesive tapes. Tra-
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luarii preoperatorii, iar in cazul prezentei anumitor criterii de
predictie, din timp va fi pregatit troley-ul de ,management al
cailor aeriene dificile” [1, 30]. Nu este recomandata ventilarea
manuald pe masca faciala pana la insertia tubului orotrahe-
al in caile respiratorii, cu exceptia cazurilor in care pacientul
desatureazi sau in cazul imposibilititii de a intuba. In aceste
cazuri ventilatia pacientului se asigura prin intermediul mas-
tii faciale, care, pentru o maxima etansiezare se mentine cu 2
maini - in pozitia ,VE-grip” a mainilor (Figura 3A), cel de-al
doilea coleg ventiland la balon, folosind fluxuri mici si volume
curente mici [30]. in momentul in care se recurge la intubarea
traheald propriu-zisd, masina de anestezie se va trece la regi-
mul ,stand-by”, iar fluxurile de gaze se vor inchide. Repornirea
masinii de anestezie cu reluarea ventilarii cu presiune pozitiva
se initiaza doar In momentul cand balonasul tubului orotrahe-
al a fost gonflat, ermetizand in felul acesta caile aeriene. Tubul
orotraheal se securizeaza prin intermediul benzilor adezive.
Corectitudinea insertiei tubului orotraheal se apreciaza prin
curba CO, la expir, presiunile de varf in cdile respiratorii, excur-
siile simetrice ale ambilor hemitoraci [25, 29]. Din moment ce
caile aeriene au fost securizate, se recomanda inlaturarea pri-
mei perechi de manusi si igienizarea mainilor [27, 30].

Desi principiile de management ale cdii aeriene pediatrice
sunt in mare parte similare cu cele ale adultului, totusi vom
puncta cateva diferente: atentia sporita la extubare, copiii fi-
ind mai susceptibili riscului de laringospasm si necesitatii de a
reintuba traheea, precautii duble asupra riscului de dislocare
si adancimii plasarii tubului endotraheal, asigurarea ca mana-
gementul caii aeriene pediatrice este realizat de catre un me-
dic ATI pediatru, in pofida faptului ca la moment ducem lipsa
de personal medical pe mai multe nivele. Echipa chirurgicala
va intra in sala de operatie numai dupa finalizarea intubarii si
nu Tnainte ca aerul incaperii sa se fi schimbat intre 3 si 5 ori
[1,9,31].
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cheal intubation should be confirmed with capnography, the
peak pressures in the airways and visual observation of bilate-
ral chest rise [25, 29]. Since the airways have been secured, it
is recommended to remove the first pair of gloves and perform
hand hygiene [27, 30].Although the principles of pediatric air-
way management are largely similar to those of adults, we will
point out some differences: increased attention to extubation,
children being more susceptible to the risk of laryngospasm
and the need to re-intubate the trachea, double precautions on
the risk of dislocation and the depth of ETT insertion. Despite
the fact that we currently lack medical staff on several levels,
is imperative to ensure that pediatric airway management is
performed by a pediatric anesthesiologist. Finally, the surgical
team will enter into the operating room only after the intubati-
on is complete and not before the room air has changed betwe-
en 3 and 5 times [1, 9, 31].

During the surgery, disconnections from the ventilator are
not recommended, and in clinical cases where they are requi-
red by the situation (e.g., checking the position of ETT), the
conditions mentioned above should be respected: disconnec-
tion from the ventilator is allowed only after the anesthesia
machine is switched to "Stand-by” mode and the ETT is clam-
ped and disconnected at the point of the circuit after the an-
tiviral filter. In case of need for tracheobronchial suction, it is
recommended to use closed circuit suction systems. Positive
pressure ventilation is performed using "lung-protective” ven-
tilation (tidal volumes of 5-6 ml/kg, plato pressure within the
breathing circuit <30 cm H,0, minute volume being adjusted
by means of increasing respiratory rate).

As far as possible, post-anesthetic recovery is recommen-
ded to be ensured in the operating room conditions. If the pa-
tient requires transfer to the intensive care unit, it is impor-
tant to keep the respiratory circuit closed during the in-hos-

Fig. 3 A. Pozitia , VE-grip” a mainilor pentru o etansiezare maximald a mastii faciale; B. Bariera fizica din material plastic
transparent asezat peste cotul circuitului anestezic si extremitatea cefalicd a pacientului
(din arhiva personala a conf. univ. Svetlana Plamadeala).
Fig. 3 A. The ,VE-grip” position of the hands for maximum sealing of the face mask; B. Physical barrier made of transparent
plastic placed over the elbow of the anesthetic circuit and the cephalic extremity of the patient (from the personal archive of
Svetlana Pldmddeald, PhD, associate professor).
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Pe durata interventiei chirurgicale nu se recomanda de-
conectarile de la ventilator, iar cazurile clinice in care acestea
sunt impuse de situatie (verificarea pozitiei tubului), se res-
pecta conditiile expuse anterior: deconectarea de la ventilator
se face doar dupa ce masina de anestezie este plasata in re-
gim ,stand-by”, tubul orotraheal se clampeaza si deconectarea
se realizeaza in punctul circuitului aflat dupa filtrul antiviral.
In cazul necesititii de sanare traheo-bronsics, se recomandi
utilizarea sistemelor de sanare cu circuit Inchis. Ventilarea cu
presiune pozitiva se asigura in regim de ventilare protectiva
(volume curente de 5-6 ml/kg, presiuni plato in contur <30
cm H,0, minut volumul fiind modelat prin cresterea frecventei
respiratorii).

In masura in care acest lucru este posibil, recuperarea pos-
tanestezica se recomanda a fi asigurata in conditiile salii de
operatii. In cazul in care pacientul necesiti transfer in salo-
nul de terapie intensiva, este importanta mentinerea inchisa
a circuitului ventilator pe durata transferului intraspitalicesc,
cu limitarea maximala a deconectarilor [1, 27-30]. Detubarea
pacientului este unul din momentele cheie ale acestei etape.
Printre medicamentele care ar putea reduce la minim tusea
sunt dexmedetomidina, lidocaina si opioizii [30]. Si pentru
pacientul pediatric se vor utiliza tehnici (anestezia totala
intravenoasa sau dexmedetomidina) care ofera conditii de
extubare in ,sedare profunda” pentru a minimaliza tusea si
reactivitatea copilului la tubul de intubare. De asemenea, se
recomanda minimalizarea numarului de persoane prezente in
incdpere 1n timpul detubarii pacientului. Se va acorda timpul
necesar curatirii, dezinfectarii si aerisirii salii de operatie Intre
interventii [1].

Etapa postanestezicd

Controlul infectiei. Riscul inalt de contaminare cu infectia
SARS-CoV-2 a personalului medical si auxiliar al serviciului
ATI persista si in perioada postoperatorie [1, 3, 32]. De ace-
ea, sistemul de supraveghere si control al infectiilor institu-
it va urmari inclusiv si fluxurile functionale intraspitalicesti
[33]. Astfel, urmeaza sa fie pastrat un grad inalt de suspiciune
cu referire la pacientii testati negativ la infectia COVID-19 in
preoperator. Acesti pacienti vor fi supravegheati in perioada
postoperatorie (t°C corpului, hemoleucograma, proteina-C-re-
activa), deoarece 1n perioada imediat preoperatorie ar fi putut
fi in perioada de incubare sau, ar fi putut sa se contamineze in
perioada perioperatorie [34].

In perioada postoperatorie personalul medical va respecta
cu strictete aceleasi rigori fata de utilizarea EPP, in conformi-
tate cu zonele de risc de contaminare. Corectitudinea imbra-
carii, dar mai ales a dezbracarii EPP, constituie elemente esen-
tiale in controlul raspandirii infectiei COVID-19. Dupa cum a
fost mentionat anterior, EPP vor fi utilizate In conformitate cu
un check-list institutional, iar procesul de punere si scoatere
a echipamentului va fi supravegheat de catre o persoana terta
(curol de ,coach”) pentru a confirma corectitudinea utilizarii
acestuia [9, 35, 36].

Transferul pacientilor. Maximal posibil, va fi evitat tran-
sferul/ tranzitul pacientului confirmat sau suspect cu infec-
tia COVID-19 prin sala de trezire postanestezicd, acolo unde
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pital transfer, with as minimum as possible disconnections [1,
27-30]. Extubation of the trachea is one of the key moments
of this step. Drugs that could minimize cough include dexme-
detomidine, lidocaine and opioids [30]. Pediatric anesthesio-
logist should consider "deep extubation” using techniques that
minimize coughing and bucking during emergence, such as to-
tal intravenous anesthesia or dexmedetomidine. Still, patients
might cough during the emergence and recovery. Protective
barriers can be helpful in all phases of care, and the WHO has
recommended using them to reduce viral dispersion. Also, is
recommended to minimize the number of exposed HCWs pre-
sent while extubation of the patient. Reasonable time should
be allowed for operating room cleaning and air filtration be-
tween surgical case [1].

Postanesthesia management

Infection control. The high risk of contamination with SARS-
CoV-2 virus for medical and auxiliary staff of the Anaesthesia
and Intensive Care Unit persists in the postoperative period
[1, 3, 32]. Therefore, the established infection control and sur-
veillance system will monitor in hospital functional pathways.
[33]. Thus, a high degree of suspicion should be maintained
for patients tested negative for COVID-19 infection in the
preoperative period. These patients should be monitored in
the postoperative period (body t°C, complete blood count, C-
reactive protein), because in the immediate preoperative pe-
riod they could be in the incubation period, or they could have
been contaminated in the perioperative period [34].

In postoperative period, medical staff will strictly follow
the same rules related to the use of PPE, in accordance with
the risk of contamination areas. The adequate donning and
doffing techniques of PPE are essential elements in controlling
the spread of COVID-19 infection. As it was mentioned above,
PPE will be used in accordance with an institutional check-list,
and the process of donning and doffing should be supervised
by a third party (acting as a “coach”) to confirm the correct use
of the equipment [9, 35, 36].

Patient transfer. Whenever it is possible COVID-19 con-
firmed or suspected patient should not be transferred or
transit through postanesthesia recovery unit, where this unit
exists [1, 3]. After extubation, the patient can be monitored
for 20-30 minutes in the operating room [32]. If COVID-19
confirmed or suspected patient does not meet the criteria for
admission to the intensive care unit (ASA score, surgical AP-
GAR score, P-POSSUM score, SORT score, NEWS score etc.), he
will be transferred directly to the surgical ward [30]. During
the transfer, the medical staff will wear PPE corresponding to
contamination zone 2 [35]. At the same time, the patient will
wear a face mask, being covered with an uncontaminated sur-
gical drape [1, 3].

A paediatric patient can be ventilated with a bag-valve dur-
ing the transfer from OR to ICU, if a portable ventilator is not
available. An antiviral filter will be attached between the tra-
cheal tube and bag valve, at the cost of increasing dead space.
The need for sedation and muscle relaxation will also be judi-
ciously considered in order to avoid coughing and reaction to
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aceasta unitate existd [1, 3]. Dupa extubare, pacientul poate fi
supravegheat timp de 20-30 minute 1n sala de operatie [32].
Daca pacientul suspect sau confirmat pozitiv COVID-19 nu in-
truneste criteriile de internare in unitatea de terapie intensiva
(scor ASA, scor APGAR chirugical, scor P-POSSUM, scor SORT,
scor NEWS etc.), acesta va fi transferat direct pe sectia de pro-
fil [30]. Pe durata transferului, personalul medical va purta
EPP corespunzatoare zonei 2 de contaminare [35]. Totodata,
pacientul va purta masca faciala, fiind acoperit cu un camp chi-
rurgical necontaminat [1, 3].

In lipsa unui ventilator portabil, in cazul pacientului pedi-
atric intubat orotraheal si care necesita a fi transferat din sala
de operatie pe terapie intensivd, se va atasa un filtru antivi-
ral intre tubul de intubare si balonul de ventilare, toate astea
cu pretul maririi spatiului mort. De asemenea, se va reevalua
judicios necesitatea de sedare si miorelaxare, cu scopul de a
evita tusea si reactia la tubul endotraheal in timpul transpor-
tarii [1].

Terapia cu oxigen. Este foarte probabil ca pacientul confir-
mat COVID-19 va necesita oxigenoterapie in postoperator. in
contextul prevenirii raspandirii virusului SARS-CoV-2 prin ae-
rosoli, oxigenoterapia de rutina va fi evitata. Decizia cu privire
la initierea oxigenoterapiei va fi una individualizatd, ludndu-se
in consideratie raportul risc-beneficiu. Daca se va recurge la
administrarea oxigenului, acesta trebuie sa fie uscat, cu flux
minimal posibil, pentru a evita raspandirea virusului [38].
Oxigenoterapia se va initia prin canuld nazalda (CN) cu debi-
tul initial de 5 L/min, iar pacientul va purta masca. Ulterior,
debitul va fi titrat pentru a obtine SpO, tinta 92-96%. Daca un
pacient necesitd oxigen pe CN >6 L/min, se va monitoriza vi-
gilent [39]. In caz de esec al oxigenoterapiei conventionale la
pacientul chirurgical suspect sau confirmat COVID-19, se vor
evalua criteriile pentru initierea oxigeno-terapiei pe canula
nazala cu flux inalt (engl, high flow nasal canula, HFNC) sau
CPAP/NIPPV [27, 33, 40]. Utilizarea de rutind a HFNC 1n pe-
rioada perioperatorie nu este recomandatd [41]. Descrierea
detaliata a terapiei cu oxigen la pacientul cu infectia COVID-19
nu face parte din obiectivele acestui articol. Pentru mai multe
detalii la acest subiect va recomandam sa accesati literatura
de specialitate.

Tromboprofilaxia. Reactia inflamatorie acuta indusa de CO-
VID-19 poate afecta coagularea si fibrinoliza prin mai multe
mecanisme patogenetice: scaderea nivelului plasmatic al pro-
teinei C si antitrombinei-IIl, sensibilizarea (,up-regulation”)
inhibitorului activatorului plasminogen-1. Astfel, pacientul
cu infectia COVID-19 prezinta o coagulopatie pro-coagulanta
[43]. Patologia si interventia chirurgicala sporesc riscul feno-
menului de tromboza venoasa [43]. In acest context, pacien-
tul chirurgical suspect sau confirmat COVID-19 reprezinta un
pacient cu risc crescut de a dezvolta fenomene de tromboza
venoasa. Conform Societatii Toracice Britanice (engl, Bri-
tish Thoracic Society) un regim adecvat de tromboprofilaxie
la pacientul suspect sau confirmat COVID-19 cu risc inalt de
tromboza venoasa ar fi dalteparin 5000 Ul la fiecare 12 ore
sau enoxaparin 4000 Ul la fiecare 12 ore, pentru un pacient de
70 kg cu CrCl >30 ml/min [44]. Lin L. si colegii [45] recomanda
100 Ul/kg de heparinad cu masa moleculara mica (HMMM) la fi-
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the tracheal tube during transport [1].

Oxygen therapy. It is very likely that the confirmed COV-
ID-19 patient will require postoperative oxygen therapy. In
the context of preventing the spread of the SARS-CoV-2 virus
by aerosols, routine oxygen therapy should be avoided. The
decision on the initiation of oxygen therapy should be an in-
dividualized one, taking into account the risk-benefit ratio. If
oxygen therapy cannot be avoided the gas must be dry and
keep the minimal acceptable flow to avoid the spread of the
virus [38]. Oxygen therapy will be initiated through the nasal
cannula (NC) with an initial flow of 5 L /min. Patient will wear
a surgical mask. Afterwards the flow rate will be titrated to
obtain the target Sp0, 92-96%. Patient will be closely moni-
tored, if he requires more than 6 L of oxygen on NC [39]. In
case of failure of conventional oxygen therapy in the COV-
ID-19 suspected or confirmed surgical patient, the initiation
of oxygen therapy trough high flow nasal cannula (HFNC) or
CPAP/NIPPV will be considered [27, 33, 40]. Routine use of
HFNC in the perioperative period is not recommended [41].
The detailed description of oxygen therapy in the patient
with COVID-19 infection is not the objectives of this article.
For more details on this topic we recommend to address dedi-
cated papers.

Thromboprophylaxis. The acute inflammatory reaction in-
duced by SAR-CoV-2 virus may affect coagulation and fibri-
nolysis by several pathogenetic mechanisms: decreased plas-
ma levels of protein C and antithrombin-III, up-regulation of
the plasminogen-1 activator inhibitor. Thus, the patient with
COVID-19 infection presents a procoagulant coagulopathy
[43]. Surgical intervention and surgical pathology increase
by default the risk of venous thrombosis [43]. In this context,
COVID-19 suspected or confirmed surgical patient is a patient
at high risk of developing venous thrombosis. According to
the British Thoracic Society, an appropriate thromboprophy-
laxis regimen in the suspected or confirmed COVID-19 patient
at high risk of venous thrombosis would be dalteparin 5000
IU every 12 hours or enoxaparin 4000 IU every 12 hours, for
a 70 kg patient with CrCl >30 ml/min [44]. Lin L. and col-
leagues [45] recommend 100 [U/kg of low molecular weight
heparin (LMWH) every 12 hours for 3-5 days in the confirmed
COVID-19 patient with an increased risk of venous thrombo-
sis. However, in patients with increased risk of postoperative
bleeding or acute kidney injury insufficient renal bleeding,
LMWH should be used with caution. In case of haemorrhage,
tranexamic acid will be considered early [34, 46].

Postoperative nausea and vomiting. Postoperative nau-
sea and vomiting imply an increased potential for aerosol
generation. Therefore, this phenomenon must be prevented
actively and effectively. It is recommended to implement a
multimodal strategy, based on the identification of risk fac-
tors (women, non-smokers, history of "motion sickness” and
postoperative opioids) [47, 48]. In patients with 0-1 risk fac-
tors drug prophylaxis is not recommended. For patients with
two or more risk factors, a combination of active substances
such as dexamethasone and 5-hydroxytryptamine 3 (5-HT3)
inhibitors is recommended. In patients with multiple risk fac-
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Tabelul 3. Check-list pentru echipament necesar pentru managementul cdii aeriene la pacientul suspectat sau confirmat cu infectia SARS-CoV-2.

ZONA EXTERIOARA COVID-19

INTERIOR COVID-19

IESIREA DIN ZONA
COVID-19

Pregatiti echipa

Pregatiti echipamentul

Echipamentul de
personala

protectie

Pregatiti pacientul

Dupa instrumentarea cdii ae-
riene si la iesire

Alocati rolurile:

O Intubare & leader

O Asistent

0O Medicatie/monitorizare

O Asistent extern/mobil

Cdi aeriene dificile anticipate?
O Nu

O Da, cereti ajutorul unui ex-
pert si echipament, discutati
planurile:

PLAN A: videolaringoscopie
- intubare cu secventa rapida
(inclusiv la copii mai mari).
PLAN B: laringoscopie directa.
PLAN C: ventilare pe masca fa-
ciala/masca laringiana.

PLAN D: cricotiroidotomie.
Sunt anticipate complicatii?

O Nu

Varsta_ Masa__

Alergii O Nu O Da

Calea aeriand:

0 Masti

O Pipe Guedel

O filtre HME x2

[ Tub cu balonas (+/- diametru)
O Seringi, emplastru

O Lubrifiant medical

0 Videolaringoscop

O Laringoscop direct

[ LMA, buijii, stilet, lame alterna-
tive

O Cub transparent pentru intubare
O Dispozitiv clampare tub

O Aspirator

O Circuit

O Sonda nazogastrica

[ Masca cu oxigen

Este VPP: pune EPP Tnainte a de
aintra in anticamera.

Fara VPP: pune EPP inainte de
aintra la pacient.

Imbrdcarea EPP:

O prezenta unui observator

0 listd de verificare

O verificare finala fata & spate
fnainte de intrare in zona CO-
VID-19

Secventialitatea imbdcarii EPP:
0 igiena manilor

O halat chirurgical

0 masca FFP3

O ecran facial complet/viziera
0 mdnusi x2

Asigurati-va ca manusile sunt
trase deasupra manecilor hal-
atului chirurgical

Ataseazd monitoringul:

O ECG

O TA neinvaziv (ciclu: 1 min)
0 SpO, (audio)

O Capnografie

O Confirma accesul intrave-
nos

O Aspira din tubul nazogas-
tric

O Preoxigeneaza

O Optimizeaza pozitia
(perna/sul sub umeri)

O Gata pentru procedura?

Management cdi aeriene:
O Umflarea balonasului
fnainte de a ventila
0 Verifica unda ETCO,
O Evitd deconectarile inutile
O in caz de deconectare:
= poarta EPP
= pune ventilatorul in
,stand-by”
= clampeaza tubul endo-
traheal
= deconecteaza dupa HME
Altele:
O Eliminati cu grija echipa-
mentul de uz unic
O Decontaminati echipa-
mentul reutilizabil
Scoateti EPP:
O Sub supravegherea unui

O Da, discutati tactica
Identificati pe cine ati putea
chema urgent. Trebuie anuntat
din timp?

ONuODa

O Saci pentru deseuri medicale x2
O Ventilator pentru transfer

O Troleu acces intravenos &
Medicatie

O Agent de inductie/ analgezic

O Miorelaxant

[ Resuscitare: adrenaling, atropina,
fenilefrina

[ Mentinerea seddrii

O Catetere i.v.

coleg

O Utilizeaza lista de verifi-
care

O Dezbracati echipamentul
fara graba si cu meticulozi-
tate

O Spalati-va pe maini

O Asigurati-va ca au fost su-
plinite pachetele cu necesar
pentru intubare COVID-19
si EPP

Notd: EPP - echipament de protectie personald; VPP - Incdpere ventilatd cu presiune pozitiva.

ecare 12 ore, pe o durata de 3-5 zile la pacientul COVID-19 con-
firmat, cu risc crescut de tromboza venoasa. Totusi, la pacientii
cu risc sporit de hemoragie postoperatorie sau insuficienta re-
nald, HMMM se va administra cu precautie. in caz de hemoragie
se va considera utilizarea precoce de acid tranexamic [34, 46].

Greata si voma postoperatorie. Greata si voma postoperato-
rie implica un potential sporit de generare a aerosolilor. Prin
urmare, acest fenomen trebuie prevenit in mod eficient si ac-
tiv. Este recomandatd implementarea strategiei multimodale,
bazata pe identificarea factorilor de risc (femei, nefumatori,
istoric de ,rau de miscare” si utilizarea postoperatorie a opi-
oidelor) [47, 48]. Pentru pacientii care prezinta 0-1 factori de
risc profilaxia medicamentoasa nu este recomandata. Pentru
cei cu doi sau mai multi factori de risc, se recomanda utilizarea
a unei combinatii de substante active cum ar fi dexametazona
si inhibitorii 5-hidroxitriptaminei 3 (5-HT3). Utilizarea medi-
camentelor opioide ar trebui restrictionata la pacientii cu risc
crescut pentru greatd si voma postoperatorie.

Analgezia postoperatorie. Analgezia postoperatorie ina-
decvata ar putea duce la o evolutie postoperatorie trenanta
a pacientului, determinata de aparitia complicatiilor cardio-
vasculare, pulmonare, renale etc [49, 50]. Pacientul suspect
sau confirmat cu infectia COVID-19 si care din start prezinta

tors for postoperative nausea and vomiting development the
use of opioid drugs should be limited and/ or discouraged.
Postoperative analgesia. Inadequate postoperative anal-
gesia will have a negative impact on postoperative recovery
of the patient, generating of cardiovascular, pulmonary and
renal complications etc [49, 50]. The COVID-19 suspected
or confirmation patient by default has a decreased pulmo-
nary function. Due to this he is particularly susceptible for
the development of perioperative respiratory complica-
tions. In this way an adequate pain management should be
an imperative of the patient care. There are diverse options
for postoperative analgesia. It is important to mention that
pain management should be multimodal, pre-emptive and
should be based on repeated pain intensity assessment [50].
For postoperative analgesia can be used neuro-axial blocks,
peripheral blocks, wound infiltration with local anesthetics,
combination systemic drugs (opioids, paracetamol, NSAIDs).
COVID 19 patient might have organ dysfunctions like liver
failure and/or acute kidney injury, as well as coagulation
disorders indications and contraindication for non-steroidal
anti-inflammatory drugs (NSAIDs) should be assessed with
caution. Due to decreased lung function in COVID-19 patients
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Table 3. Check-list for equipment necessary for airway management in patients suspected or confirmed with SARS-CoV-2 infection.

OUTSIDE OF COVID-19 ROOM

INSIDE COVID-19 ROOM

AFTER LEAVING
COVID-19 ROOM

Prepare Team

Prepare equipment

PPE

Prepare the patient

Post-procedure

Allocate roles:

O intubator & team leader

O assistant

0O drugs/monitor

O runner (outside)

Suspected difficulty airway?

O No

O Yes, get expert help and
equipment, discuss plans:
PLAN A: videolaryngoscopy -
consider rapid sequence induc-
tion (even in older children).
PLAN B: direct laryngoscopy.
PLAN C: face mask ventilation/
LMA.

PLAN D: cricothirotomy.

Age Weight_____
Allergies O No O Yes
Airways:

O Mask(s)

O Guedel airway(s)

0 HME x2

O Cuffed ETT (+/- sizes)
O Syringe, tape

O Lubricant

O Videolaryngoscope
O Laryngoscope

O LMA, bougie, stylet, alternative

blade

O Transparent plastic barrier
around the anesthesia elbow and

the patient's cephalic extremity

PPVL: put on PPE before enter-
ing the ante-room.

Not PPVL: put on before enter-
ing patient’s room.

Donning PPE:

O observed by buddy

O check-list

O final front & back check be-
fore entering the room
Sequence for putting on PPE:
O perform hand hygiene

O surgical gown

O FFP3 mask

O full face visor

O gloves x2

Ensure cuffs are over the top
of gown cuffs.

Apply monitoring:

O ECG

O NIBP (1 min cycle)
0 Sp0, (audio)

O Capnography

O Confirm i/v access
O Aspirate NGT

[ Pre-oxygenate

O Optimize position (pillow/
shoulder roll)

[ Ready to proceed?

Airway management:
O Cuff inflation prior to ven-
tilation
O Check waveform ETCO,
O Avoid unnecessary dis-
connections
O If disconnecting:

= wear PPE

= "stand-by” ventilator

= clamp ETT

= disconnect after HME
Other:
O Careful equipment dis-
posal
0 Decontaminate reausables
Remove PPE:

Are complications anticipated? O Clamp
O No O In-line suction
O Yes, discuss management O NGT

Identify who to contact in an O Hudson mask
emergency, do they need to be O Clinical waste bags x2
pre-warned? O Transfer ventilator (from PICU)
0O No O Yes O IV access tray & drugs

O Induction agent/analgesic

O Muscle relaxant

J Resuscitation (adrenaline, atro-

pine, phenylephrine)

O Maintenance of sedation

O IV peripheral venous catheters

0 Observed by a colleague
O Use check-list

O Meticulous disposal

00 Wash hands

O Ensure PPE & COVID intu-
bation bags re-stocked

Note: PPE - personal protection equipment; NGT - nasogastric tube; PPVL - positive pressure ventilated lobby; ETT - endotracheal tube.

o afectare a functiei pulmonare este deosebit de susceptibil la
aparitia complicatiilor respiratorii perioperatorii. in aceasti
ordine de idei, tratamentul adecvat al durerii devine un impe-
rativ. Optiunile de analgezie postoperatorie sunt diverse. Este
important ca programul de analgezie sa fie unul multimodal,
preemptiv si sa se axeze pe evaluarea repetata a intensitatii
durerii [50]. Pentru analgezia postoperatorie pot fi aplicate
blocuri neuro-axiale, blocuri periferice, infiltrarea cu aneste-
zic local a plagii, medicatie sistemica (opioide, paracetamol,
AINS). Deoarece pacientii cu COVID-19 pot avea instalate dis-
functii de organ cum sunt insuficienta hepatica si/sau renala,
precum si disfunctii de coagulare, contraindicatiile si indicatii-
le medicamentelor antiinflamatoare nesteroidiene (AINS) tre-
buie evaluate cu prudenta. Avand in vedere functia pulmonara
diminuata la pacientii cu COVID-19, doza de opioide trebuie
ajustata pentru a evita aprofundarea depresiei respiratorii
sau a retentiei de bioxid de carbon. ingrijorarile legate de ad-
ministrarea AINS la pacientii cu infectia COVID-19 nu au fost
confirmate [51, 52]. Cu toate acestea, utilizarea AINS trebuie
sa fie judicioasa [33].

Anestezia si analgezia obstetricald. Va fi considerata in-
stalarea precoce a cateterului epidural cu scop de analgezie
si evitarea anesteziei generale 1n caz de cezariana urgenta [3,

the dose of opioids should be adjusted to avoid worsening
respiratory depression or increases of carbon dioxide reten-
tion. Concerns about NSAID administration in COVID-19 pa-
tients have not been proved [51, 52]. However, usage NSAIDs
must be judicious [33].

Obstetric anaesthesia and analgesia. Early installation of
the epidural catheter for analgesia and avoidance of general
anaesthesia in case of emergency Caesarean section will be
considered [3, 53]. Epidural analgesia/anaesthesia is safe in
COVID-19 parturient and should be the technique of choice
[53, 56]. Overall, regional anaesthesia/analgesia is consid-
ered safe in patients with COVID-19 [54]. In COVID-19 par-
turient general anaesthesia is associated with increased risks
of complications. It should be avoided whenever it is possi-
ble. In particular cases when general anaesthesia cannot be
avoided the safety requirements for intubation/extubation
of COVID-19 patients should be respected. Requirements re-
garding the use of PPE will be strictly followed in labour units
and operating rooms [55].

Consensus recommendations expressed in this article are
summarized in Check-lists that are intended to provide sup-
port and guidance in airway management in case of SARS-
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Tabelul 4. Check-list pentru ghidarea etapelor de management al cailor aeriene la pacientul suspectat sau confirmat cu infectia SARS-CoV-2.

1. Responsabilul de echipa/leaderul:
cel cu cea mai mare experinta de a
intuba.

Pregatirea medicatiei:
Tava 1: Fentanil, Ketamina,
Propofol, Midazolam, Tracrium,

PLAN A: videolaringoscopie, in- Succinilcolina.

tubare cu secventa rapida (inclusiv,  Tava 2: Atropina, Fenilefrina,
la copii mai mari). Adrenalina

PLAN B: laringoscopie directa. Tava 3: garou, catetere i/v, em-
PLAN C: ventilare pe masca faciala/ plastru.

mascd laringiana.
PLAN D: cricotiroidotomie.

Imbricati echipamentul de protectie personalid (EPP) + a doua pereche de minusi si intrati in inciperea COVID-19.

3. Optimizati pozitionarea pacientului Pacientul este cu masca faciala.
(sul sub omoplati, tetiera/perna sub Confirma accesul i.v.
cap). Verifica ventilatorul si seteaza
parametrii.
4. Preoxigenare:
Circuit inchis pentru toate varstele.

Fentanil 1-2 pug/kg.

0,5-5,0 mg.

Succinilcolind 1,0-1,5 mg/kg sau Tracrium 0,3-0,6 mg/kg.
5. !'Pacientul NU se ventileaza. Ventilati doar daca nu puteti asigura intubarea cu secventa rapida. Tehnica ,2 mani - 2 persoa-
ne”, etansiezare maximd, minimizati fluxul de gaz, volumele respiratorii si PEEP-ul.

6. Intubati cu videolaringoscopul. Atasati filtrul antiviral la capatul

tubului de intubare.

7. ! Nu porniti ventilatorul inainte Confirmati pozitia tubului endotra-
de umflarea balonasului tubului. heal: ETCOZ, excursiile toracice etc.
Verificati prezenta filtrului antiviral. Conectati in circuit inchis aspira-
Conectati ventilatorul. torul.

Dupa instrumentarea cdii aeriene, scoateti a doua pereche de manusi.

9. Cand este necesara deconectarea: Terapie Intensivd: porniti seringa

Pregdtire echipament intubare:

= masti.

= pipe Guedel.

= filtre HME x2, aspirator.

= tuburi endotraheale cu balonas (dimensiuni

+/-).

= seringa, lubrifiant medical.

= videolaringoscop si laringoscop clasic.

= magsti laringiene, bujii, stilete, lame.

= cub protector transparent din plastic.

= instrument de clampare a tubului endotra-
heal, emplastru, sondad nazogastricd, masca
faciala.
saci pentru deseuri medicale x2.
ventilator pentru transfer (din sala de ope-
ratie).

Responsabilul de echipa verifica
prezenta tuturor seturilor, ia
legdtura si asigurd comunicarea
cu blocul non-COVID-19.

Ramane afara, nu intra.
Plasati cubul protector. Cuplati monitoringul:
ECG, TA neinvaziva, SpOz, ETCOz. Verificati
functionalitatea aspiratorului. (!) NU utilizati as-
piratorul portabil.

Responsabilul de echipa:

= face legdtura cu medicul ATI 2.

= aduce un set aditional necesar.

= asigurd comunicarea cu restul
spitalului.

Ketamini 1-2 mg/kg sau Propofol 2-4 mg/kg sau Midazolam 0,1-0,2 mg/kg copii, adult ® acorda asistentd in securita-

tea echipei, imbacarea si dez-
bracarea EPP.

= asigurd suplinirea stocurilor
de EPP si seturi pentru intu-
bare-COVID-19, dar si schim-
barea pungilor pentru colec-
tarea EPP sau echipamentului
intubarii COVID-19.

Umflati imediat balonasul tubului de intubare
(fara a confirma ,leak-ul” in pediatrie).

Stocati In sigurantd tot echipamentul de unica
folosinta utilizat (masca faciald, pipa Guedel, bu-
jiul etc.).

Decontaminati echipamentul reutilizabil.

Tmbrdcarea EPP, setati ventilatorul in
,stand by”, clampati tubul endotrahe-
al (verificati cand a fost ultima data

automat cu sedativ.
Sala de operatie: porniti anestezicul
volatil.

administrat miorelaxantul), deco-
nectati dupa filtrul antiviral.

10.
Daca sunteti implicat in transferul pacientului, schimbati complet EPP.

Pe terapie intensiva: scoateti atent EPP (fiind observat de catre un coleg, utilizati listele de verificare, stocati cu grija echipamentul contaminat, spdlati-va pe maini).

53]. Analgezia / anestezia epidurala este considerata tehnica
de electie pentru pacientii cu infectia COVID-19 [53, 56]. Anes-
tezia / analgezia regionala este considerata sigura la pacientii
cu COVID-19 [54]. Anestezia generala este asociata cu riscuri
net sporite In populatia obstetricala suspectd sau confirmata
cu COVID-19. Daca anestezia generald nu poate fi evitatd, in
pofida conditiilor clinice particulare, anestezia generala va fi
practicata cu respectarea cerintelor fata de intubarea / ex-
tubarea pacientilor suspecti sau confirmati cu infectia SARS-
CoV-2.In sala de nastere si operatii cezariene vor fi respectate
cu strictete cerintele cu privire la utilizarea EPP [55].

Recomandarile de consens ale expertilor sintetizate in
acest articol au fost organizate in ,check-list’-uri succinte
pentru a servi drept ghid in managementul cailor aeriene al
pacientilor suspectati sau confirmati cu infectia SARS-CoV-2.
Acestea sunt disponibile spre a fi imprimate, laminate si pla-
sate la vedere (Tabelele 3 si 4).

CoV-2 suspected or confirmed. The Check-lists are available
to be printed, implemented and used (Tables 3 and 4).

Conclusion

Anesthesiology and Intensive Care are specialities at a
high risk of SARS-CoV-2 infection exposure. Main risk factors
are related to airway management and represent exposure
to aerosol-generating procedures. In order to prevent the
transmission of pandemic infection among the HCWs of the
operating room and intensive care, clinical practice recom-
mendations of airway management in patients suspected
or confirmed with SARS-CoV-2 has been developed, which
explores the particularities of general and locoregional an-
esthetic techniques and covers the entire age spectrum of the
surgical population which benefits from anesthesia. Further
studies are needed to assess the impact of implementing of
SARS-CoV-2 transmission prevention measures on the reduc-
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Table 5. Check-list guidance steps for airway management in patients suspected or confirmed with SARS-CoV-2 infection.

1.

Check all kit present and
working:

maintain outside communi-
cation with non-COVID-19

Leads team brief: Prepare drugs: Prepare airway equipment:
Most experienced intubator. Tray 1: Fentanyl, Ketamine, Propo- = mask(s).
PLAN A: videolaryngoscopy (consider fol, Midazolam, Atracurium, Succi- = Guedel airway(s).

rapid sequence induction in older chil- nylcholine. = HME x2, in-line suction.
dren). Tray 2: Atropine, Phenylephrine, = cuffed ETT (+/- sizes). area.
PLAN B: direct laryngoscopy. Adrenaline. = syringe, lubricant.
PLAN C: face mask ventilation/LMA. Tray 3: peripheral venous cath- = McGrath videolaryngoscope.
PLAN D: front of neck access. eters, tourniquet, adhesive bands. = laryngoscope.

= Jaryngeal mask airway, bougie, stylet, alt. blade.

= transparent plastic barrier around the anesthe-

sia elbow and the patient's cephalic extremity.

= clamp, tapes, NGT, Hudson mask.

= clinical waste bags 2

= [f intubating on the ward:

= T-piece/Water’s circuit.

= Transfer ventilator (from PICU).

2. Personal protection equipment (PPE) donning + second pairs of gloves and enter room COVID-19 zone. Remain outside.

3. Optimize patient position (pillow/ Patientwears a face mask.
shoulder roll). Confirm IV access if present.
Check and set up ventilator.

the anesthesia elbow and the patient’s cephalic
extremity. Attach monitoring: ECG, NIBP, SpOz,
ETCO,. Check suction ready. (!) DO NOT use por-
table suction.

quested.
= provide
Fentanyl 1-2 pg/kg. of the hospital.
Ketamine 1-2 mg/kg or Propofol 2-4 mg/kg or Midazolam 0,1-0,2 mg/kg (children), 0,5-
5,0 mg (adults).
Succynilcholine 1-1,5 mg/kg or Atracurium 0,3-0,6 mg/kg.

4. Pre-oxygenate.

Theatre: circle circuit for all ages.
donning and doffing.

5. ! Ventilate if not suitable for rapid sequence induction: 2-hands 2-person technique, tight seal, minimise 0, flows / tidal
volume / PEEP.

6.  Intubate: videolaryngoscope. Attach antiviral filter to the end of Inflate cuff immediately (don’t listen for air leak

the ETT. in paediatric patients).
7. ! DO NOT start ventilation until cuff Confirm ETT: ETCO,, chest move- Dispose all single use equipment safely (face
is inflated. ment. mask, Guedel, bougie etc.).
Connect to ventilator as soon as pos- Connect in-line suction.
sible.

Check for the viral filter presence.
Dispose of the second set of gloves after instrumenting airway.

9. If disconnection necessary: full PPE, Ward: start sedation infusion.
turn off the ventilator in "stand-by”, Operating room: start volatile
clamp ETT (check paralyzed), discon- agent.
nect after HME.

10. If on ward/ICU: remove PPE (observed by a colleague, use check-list, meticulous disposal, wash hands). Change PPE fully if involved in transfer.

Decontaminate reusable equipment.

Prepare the transparent plastic barrier around Liaise with Anaesthetist 2:
= provide additional kit re-

communication
and logistics with the rest

= assist with team safety and

= ensure PPE & COVID intu-
bation bags are restocked.

Concluzii

Medicul anesteziolog-reanimatolog este susceptibil riscu- ing its spread among national HCWs.

lui sporit de contractare a infectiei SARS-CoV-2. Factorii de

risc sunt relationati cu managementul ciii aeriene si reprezin- Authors’ contribution

td expunerea la proceduri generatoare de aerosoli. In vederea
prevenirii transmiterii infectiei pandemice printre personalul
medical al sdlii de operatie si al terapiei intensive a fost elabo-
rat un ghid de practica clinica al managementului cdilor aeri-
ene la pacientul suspectat sau confirmat cu SARS-CoV-2, care
exploreaza particularitatile tehnicilor anestezice generale si
locoregionale a Intregului spectru de varsta a populatiei chi-
rurgicale care beneficiaza de serviciul anesteziologic. Pentru
viitor, sunt necesare studii prospective pentru a cuantifica im-
pactul implementarii recomanarilor propuse asupra preveni-
rii transmiterii si a prevalentei infectiei SARS-CoV-2 in randul
lucratorilor sistemului medical national.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Nu este stabilit un consens asupra eficacitatii, metodolo-
giei si aspectului tehnic, timpului si securitatii pentru per-
sonalul medical al diferitor tehnici de suport respirator apli-
cat in cazul pacientilor critici COVID-19.

Ipoteza de cercetare

Analiza si sinteza literaturii va permite identificarea pro-
cedurilor, timing-ului, metodologiei si eficacitatii utilizarii
acestora in suportul respirator al pacientului critic COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

Optimizarea managementului suportului respirator in ca-
zul pacientului critic COVID-19 si identificarea elementelor
cheie 1n aplicarea acestuia.

Rezumat

Introducere. Aproximativ 12-15% din pacientii COVID-19
necesita ventilatie asistata prin intubatie endotraheala, o par-
te din ei (0-5%) fiind traheostomizati. Fiecare din aceste tipuri
de suport respirator au o anumita eficacitate terapeutica, ca-
tegorie de pacienti la care pot fi aplicate, dar si un anumit risc
de contaminare prin formare de aerosoli pentru personalul
medical. In rezultat, aceste proceduri prezinti provociri supli-
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What is not known yet, about the subject

No consensus is established on the efficiency, methodol-
ogy and technical aspect, timing and personal protection
safety of different respiratory support techniques applied to
COVID-19 critical patients.

Research hypothesis

The literature analysis will allow the identification of the
procedures, timing, methodology and effectiveness of their
use in the respiratory support of the critically ill COVID-19
patient.

Article’s added novelty on this scientific topic

Optimization of respiratory support management in the
case of the critical COVID-19 patient and identification of key
elements in its application.

Abstract

Introduction. Approximately 12-15% of COVID-19 pa-
tients require assisted ventilation by tracheal intubation and
a part of them (0-5%) being tracheostomized. Each of the
above-named types of respiratory support has a certain thera-
peutic efficacy, a certain type of patient to whom they may be
applied, and a certain risk of contamination, through the for-
mation of aerosols, for medical staff. On the other hand, these
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mentare pentru personalul medical de la care se cere atentie
sporitd in timpul monitorizarii, comunicarii si implica necesi-
tatea utilizarii echipamentelor/masurilor speciale de protec-
tie pentru reducerea riscului de contaminare.

Material si metode. Studiu de tip revista narativa de li-
teratura. Cautare bibliografica in baza de date PubMed, apli-
cand cuvintele cheie: ,SARS-CoV-2”,, COVID-19”, ,invasive ven-
tilation”, ,non-invasive ventilation”, ,CPAP”, ,HFNC”, ,personal
protection equipment”, ,percutaneous traheostomy”, ,prone
position” care au fost combinate intre ele. Au fost selectate
publicatiile de limba engleza, in extenso, publicate in reviste
recunoscute pana in mai 2020. Prioritate in analiza s-a dat ar-
ticolelor de sinteza critica de literatura, studiilor randomizate,
cu esantioane mari de pacienti. Bibliografia finalad a inclus 70
de referinte.

Rezultate. Pandemia de COVID-19 a dus la suprasolicita-
rea sistemelor medicale si, inclusiv, a unitatilor de terapie in-
tensiva din intreaga lume din cauza manifestarilor respiratorii
specifice. Manifestarile respiratorii la pacientii COVID-19 pot
prezenta anumite particularitati. Din aceasta cauza, este opor-
tuna abordarea unor strategii noi de suport respirator pentru
a garanta siguranta cailor respiratorii In tratamentul pacien-
tilor COVID-19. Publicatiile noi aparute de la inceputul pan-
demiei identifica particularitdtile manifestarilor la pacienti,
ridica problema sigurantei personalului medical si propun
metode noi de solutionare a provocarilor aparute prin elabo-
rarea ghidurilor/protocoalelor de suport respirator al pacien-
tilor COVID-19 si a checklist-urilor de siguranta a personalului
medical.

Concluzii. Terapia de suport respirator (oxigenoterapia,
pozitionarea in decubit ventral, suportul respirator neinvaziv
si invaziv cu ventilare pulmonara artificiala) ramane a fi reme-
diul indispensabil de tratament. Particularitatile manifestari-
lor respiratorii ale COVID-19 necesita abordarea strategiilor
particularizate de ventilare.

Cuvinte cheie: COVID-19, SARS-CoV-2, ventilatie mecani-
cd, traheostomie percutand apneusticd, aerosol box, siguranta
pacient, protectie personald, terapie intensiva, fenotip.

Introducere

Pandemia COVID-19 a dus la cresterea enorma a numaru-
lui de pacienti critici care necesita terapie intensiva si suport
respirator. Din totalul de 3.092.726 cazuri active la data de 02
iunie 2020, 53.406 (1,73%) erau In stare critica . Cel mai afec-
tat organ al unei persoane infectate in cazuri grave sunt pla-
manii, din cauza implicarii enzimei de conversie a angiotensi-
nei 2 (ACE 2), care are expresie crescuta in alveolocitele de tip
I1 [1], insuficienta respiratorie acuta si ARDS fiind manifestari
clinice dominante la pacientii cu forme severe de COVID-19 [2,
3]. Suportul respirator al acestor pacienti, la fel ca si al altor
pacienti critici, este complex si cuprinde mai multe elemen-
te precum decubitul ventral (prone position), oxigenoterapia,
NIV, HFNC [4] si ventilatia pulmonara artificiald. Necesitatea
celei din urma la pacientii critici este Tnalt3, variind intre 12 si
15% [5]. In afard de aceasta, progresele tehnologice in venti-
latia asistata au permis pastrarea pattern-ului respirator fizio-
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procedures present additional challenges for medical staff by
requiring increased attention during monitoring, communica-
tion and involve the need to use special protective equipment
/ measures to reduce the risk of contamination.

Material and methods. Review article. Bibliographic
search in the PubMed database, applying the keywords: “SARS-
CoV-2”, “COVID-19”, “mechanical ventilation”, “personal protec-

” o« » o«

tion equipment”, “patient safety”, “percutaneous tracheostomy”,
“critical care”, “outcomes”, “aerosol box”, “phenotype” which
were combined with each other. The English-language pub-
lications, in extenso, published in recognized journals before
June 2020 were selected. Priority in the analysis was given to
articles of critical literature, randomized studies, those with
large samples of patients. The final bibliography included 70
references.

Results. COVID-19 pandemic, due to specific respiratory
manifestations, has led to overload of medical systems in-
cluding intensive care units all around the world. Respiratory
manifestations in COVID-19 patients may have certain pecu-
liarities. Therefore, it is appropriate to identify new respira-
tory support strategies to ensure airway safety in the treat-
ment of COVID-19 patients. New articles published since the
beginning of the pandemic highlight the particularities of
the manifestations in patients and raise the issue of medical
staff safety, propose new methods to solve the new challeng-
es by the development of guidelines / protocols for respira-
tory support of COVID-19 patients and medical staff safety
checklists.

Conclusions. Respiratory support therapy (oxygen thera-
py, prone position, non-invasive and invasive respiratory sup-
port with mechanical lung ventilation) remains the indispens-
able treatment option in intensive care settings. The pecu-
liarities of the respiratory manifestations of COVID-19 require
customized ventilation strategies.

Key words: COVID-19, SARS-CoV-2, mechanical ventila-
tion, apneustic percutaneous tracheostomy, aerosol boxing,
patient safety, personal protection, intensive care, phenotype.

Introduction

The COVID-19 pandemic has led to a significant increase
in the number of critically ill patients requiring intensive care
and respiratory support. Out of the total of 3,092,726 active
cases (June 2 2020), 53,406 (1.73%) were in critical condi-
tion. The most affected are the lungs due to the involvement
of the Angiotensin 2 conversion enzyme (ACE2), which has in-
creased expression in type II alveocytes [1], acute respiratory
failure and ARDS being the main clinical manifestations in pa-
tients with severe forms of COVID-19 [2, 3]. Respiratory sup-
port in these patients, as well as other critically ill patients, is
complex and includes several elements such as prone position
[4], non-invasive ventilation (NIV), high flow oxygen through
nasal canula (HFNC) and assisted ventilation. The need for the
last mentioned in critically ill patients is high, ranging from
12% to 15% [5]. Besides, technical progresses in assisted ven-
tilation brought close respiratory pattern to physiological one
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logic al pacientilor critici ventilati mecanic. Totusi, in prezent,
nu exista un consens asupra suportului respirator al acestor
pacienti, iar masurile stricte de protectie sunt o provocare in
plus pentru personalul medical.

Material si metode

Studiu de tip revista narativa de literatura. Cautare bibli-
ografica in baza de date PubMed, aplicand cuvintele cheie:
,SARS-CoV-2”, ,COVID-19”, , invasive ventilation”, ,non-invasive
ventilation”, ,CPAP”, ,HFNC”, ,personal protection equipment”,
»percutaneous traheostomy”, ,prone position” care au fost com-
binate intre ele. Au fost selectate publicatiile de limba engleza,
in extenso, publicate 1n reviste recunoscute pana in iunie 2020.
Prioritate in analiza s-a dat articolelor de sinteza critica de
literatura, studiilor randomizate, cu esantioane mari de paci-
enti. Bibliografia finala a inclus 68 de referinte.

Rezultate

Protectia personala

In conditiile actualei pandemii de COVID-19, este impera-
tiv sa protejam sanatatea si siguranta personalului implicat
in gestionarea pacientilor COVID-19. S-a identificat faptul ca
virusul de tip nou SARS-CoV-2 se raspandeste prin picaturi,
contact si aerosoli naturali de la om la om [6]. S-a emis ipo-
teza ca procedurile generatoare de aerosoli expun personalul
medical la agenti patogeni, crescandu-le astfel riscul de a con-
tacta bolile infectioase [7]. Aceasta a impus adoptarea unor
masuri suplimentare de protectie (costume, ochelari, ecran de
protectie etc.) in timpul procedurii de suport respirator pro-
ducatoare de aerosoli (masca de oxigen, HFNC, NIV, intubarea
traheald, sanarea cailor respiratorii si traheostomia) la paci-
entii COVID-19 cu functie respiratorie compromisa [8]. Este
evident ca atat instruirea in domeniul echiparii, cat si practica-
rea utilizarii echipamentului personal de protectie este esenti-
ala pentru siguranta personalului medical si a pacientilor [9].
Spre exemplu, condensatul partii interioare a ochelarilor de
protectie poate fi evitat prin prelucrarea cu sapun lichid sau
iodoform pana la imbracarea ochelarilor.

Un element important care va creste siguranta personalu-
lui medical si a pacientului este utilizarea videolaringoscopu-
lui. In perioada prepandemics, acesta a fost aplicat preponde-
rent in cazul intubatiilor dificile, actualmente fiind o alegere
de prima linie in cazul pacientilor COVID-19. Tehnica permite
diminuarea contactului apropiat, reusita intubatiei traheale fi-
ind verificata ulterior prin monitorizarea excursiei toracice sau
prin capnografie. Tubul endotraheal dupa inserare ar trebui sa
fie conectat prin filtru viral la circuitul respirator, alt tub fiind
plasat la portul de expir al ventilatorului [10]. Toate instru-
mentele contaminate trebuie introduse intr-un sac transparent
pentru eliminare imediata si/sau decontaminare. Un ecran din
plastic transparent poate fi plasat peste capul si pieptul pacien-
tului pentru a preveni raspandirea picaturilor [11].

O inovatie 1n protectia personalului care intubeaza este ae-
rosol box inventata de cercetatorii din Taiwan [12]. A fost de-
scrisa in The New England Journal of Medicine ca avand utilitate
posibild in prevenirea dispersiei particulelor citre persoana
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in mechanically ventilated critically ill patients. However, cur-
rently there is no consensus on respiratory support in these
patients and rigorous protection measures are an additional
challenge for medical staff.

Material and methods

Narrative review. Bibliographic search in the PubMed da-
tabase, applying the keywords: “SARS-CoV-2”, “COVID-19”,
“mechanical ventilation”, “personal protection equipment”,

» o« » o«

“patient safety”, “percutaneous tracheostomy”, “critical care”,
“outcomes”, “aerosol box”, “phenotype” which were combined
with each other. English-language publications, in extenso,
published in recognized journals until June 2020 were select-
ed. Priority in the analysis was given to articles of critical lit-
erature synthesis, randomized studies, with large samples of

patients. The final bibliography included 68 references.

Results

Personal protection

In the current COVID-19 pandemic, it is imperative to pro-
tect the health and safety of staff involved in the management
of COVID-19 patients. It has been identified that the new type
SARS-CoV-2 virus spreads through droplets, contact and natu-
ral aerosols from human to human [6]. It has been hypothe-
sized that aerosol-generating procedures expose medical staff
to pathogens, thus increasing their risk of contracting infec-
tious diseases [7]. This conditioned the adoption of additional
protective measures (suits, goggles, protective shield etc.)
during the aerosol-producing respiratory support procedures
(oxygen mask, HFNC, NIV, tracheal intubation, airway sanita-
tion and tracheostomy) in COVID-19 patients with impaired
respiratory function [8]. It is clear that training in protective
equipment as well as the practice of using personal protec-
tive equipment is essential for the medical staff and patient’s
safety [9]. For example, condensation on the inside of protec-
tive glasses can be avoided by applying some liquid soap or
iodoform before the glasses are worn.

An important element that will increase the safety of medi-
cal staff and patients is the use of the video laryngoscope.
This, in the pre-pandemic period, was applied mainly in case
of difficult intubations, currently being a first-line choice in
the case of COVID-19 patients. The technique allows to reduce
the close contact, the success of the tracheal intubation being
verified by monitoring the thoracic excursion or by capnog-
raphy. The endotracheal tube after insertion should be con-
nected through viral filter to the respiratory circuit, another
one being placed at the expiratory port of the ventilator [10].
All contaminated instruments should be placed in a clear bag
for immediate disposal and/or decontamination. A clear plas-
tic screen can be placed over the patient’s head and chest to
prevent the drops from spreading [11].

An innovation in the protection of intubating personnel
is the aerosol box invented by Taiwanese researchers [12]. It
has been described in the New England Journal of Medicine as
having possible utility in preventing the dispersion of particles
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care face laringoscopia [13]. in Republica Moldova, tehnica a
fost preluata la Catedra de anesteziologie si reanimatologie nr.
1 ,Valeriu Ghereg”, in colaborare cu fundatia medicala , Valeriu
Ghereg”, care a livrat dispozitivele necesare, confectionate de
catre o companie din industria medicala. Aerosol box-urile au
fost distribuite mai multor sectii de ATI din tara, implicate in
tratamentul pacientilor critici COVID-19 [14].

Pozitionarea in decubit ventral. Aspecte generale

Pozitionarea in decubit ventral cu scopul gestionarii hipoxi-
ei la pacientii critici cu ARDS a fost aplicata la inceputul anilor
'70 [15, 16], iar pe parcursul ultimilor ani a devenit indispen-
sabilg, fiind un element cheie in tratamentul non-ventilator si
non-medicamentos. Multiple studii clinice si meta-analize au
demonstrat eficacitatea acestei manevre asupra imbunatati-
rii parametrilor de oxigenare [17-21]. Efectele principale ale
decubitului ventral sunt datorate distributiei volumelor alve-
olare cu uniformizarea dimensiunilor alveolare si cresterea
raportului ventilatie /perfuzie (Va/Q) [22, 23].

Metoda are cel mai mare impact terapeutic in cazul aplica-
rii precoce 1n stadiile initiale COVID-19, iar utilizarea acesteia
mareste sansele de supravietuire in cazul unui ARDS moderat-
sever (Pa0,/Fi0, <150 mmHg) la pacientii ventilati artificial
[19] cat si la cei cu respiratie spontana [18, 24-26].

In acelasi timp, este important de luat in calcul riscurile
asociate, cele mai vizibile si importante din punct de vedere
clinic fiind raspunsul din partea sistemului circulator. Cel mai
des, pozitionarea pe burtd provoaca hipotonie din cauza scade-
rii returului venos si compresiei venei cave inferioare. Aceasta
scadere nu este semnificativa la subiecti stabili hemodinamic
inaintea pozitionarii, in schimb, este mai accentuata la pacien-
tii cu antecedente de boala cardiaca ischemica sau infarct de
miocard [19]. De asemenea, atentie deosebita necesita riscuri-
le asociate extubarii accidentale, deplasarii sau extragerii acci-
dentale a cateterului central, cresterii nivelului de sedare, ede-
matierii pronuntate a fetei cu aparitia leziunilor de presiune.

Pozitionarea in decubit ventral in COVID-19

Primele date cu referire la utilizarea pozitionarii in decubit
ventral In cazul pacientilor critici COVID-19 au fost raporta-
te de medicii din China [27]. Tehnica de pozitionare pe burta
a fost aplicata in stadiile initiale ale bolii, chiar si la pacien-
tii non-intubati (self proning), bazandu-se pe experienta de
utilizare a acesteia in timpul epidemiilor de gripa sezoniera
[28]. Ulterior, cateva studii retrospective pe loturi mici de pa-
cienti au confirmat eficacitatea acestei manevre [29-31]. Mai
mult decat atat, este mentionat efectul pozitiv mai accentuat
la combinarea pozitionarii in decubit ventral cu ventilarea
non-invaziva [32] sau HFNC [33]. O provocare importanta in
conditiile pandemiei COVID-19 o reprezinta solicitarea fizica
aditionald asupra personalului medical pentru pozitionarea in
decubit ventral a unui pacient intubat.

Analiza surselor literare de specialitate a evidentiat urma-
toarele recomandari practice referitor la pozitionarea in decu-
bit ventral [18, 19, 21, 32, 33]:

= initierea self proning-ului cat mai devreme in stadiile ini-

tiale ale bolii;
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to the person doing laryngoscopy [13]. In the Republic of Mol-
dova, the technique was taken by the Chair of anesthesiology
and reanimatology no. 1 “Valeriu Ghereg” in collaboration with
the “Valeriu Ghereg” Medical Foundation, which delivered the
necessary devices made by a medical industry company. Aero-
sol boxes were distributed to several departments that were
involved in the COVID-19 critical patients’ treatment [14].

Prone position. General aspects

Prone position for hypoxia management in critically ill pa-
tients with ARDS was applied in the early 1970’s [15, 16] and
in recent years has become indispensable as a key element in
non-ventilatory and non-pharmacologic treatment. Multiple
clinical studies and meta-analyzes have demonstrated the ef-
fectiveness of this maneuver on improving oxygenation pa-
rameters [17-21]. The main effects of prone position are relat-
ed to the distribution of alveolar volumes with uniformization
of alveolar dimensions and increased ventilation/perfusion
ratio (V/Q) [22, 23].

The method has the greatest therapeutic impact in case of
early application in COVID-19, and its use increases the sur-
vival chances in artificially ventilated patients with moderate-
severe ARDS (Pa0,/Fi0O, <150 mmHg) [19] and in those with
spontaneous breathing [18, 24-26].

At the same time, it is important to consider the associated
risks, the most visible and clinically important, being the cir-
culatory system response. Most often, prone position causes
systemic hypotension due to decreased venous return and
compression of the inferior vena cava. This decrease is not sig-
nificant in hemodynamically stable subjects before position-
ing, but is more pronounced in patients with a history of isch-
emic heart disease or myocardial infarction [19]. Also, special
attention is required to the risks associated with accidental
extubation, accidental displacement or removal of the central
venous catheter, increased sedation, pronounced edema of the
face and the risk of pressure lesions.

Prone position in COVID-19

Early data on the use of prone positioning in critical pa-
tients with COVID-19 have been reported by physicians from
China [27]. The technique has been applied in the early stag-
es of the disease, even in non-intubated patients (self pron-
ing), based on the experience of using it during seasonal flu
epidemics [28]. Subsequently, several retrospective studies
on small groups of patients confirmed the effectiveness of this
maneuver [29-31]. Moreover, the more pronounced positive
effect when combining prone positioning with non-invasive
ventilation [32] or HFNC [335] is mentioned. An important
challenge in pandemic COVID-19 conditions is the additional
physical stress on the medical staff to position an intubated
patient in a prone position.

The analysis of some literature sources highlighted the fol-
lowing practical recommendations regarding the prone posi-
tioning as follows [20, 21, 23, 32, 33]:

= initiating of self proning as early as possible in the initial

stages of the disease;
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= durata minima a pozitionarii pe burta este 16 ore din 24;
este recomandata utilizarea acestei manevre in cazul pa-
cientilor intubati sau traheostomizati la un raport PaO,/
FiO2 <150 mmHg;

se recomanda reevaluarea pacientului critic inaintea po-
zitionadrii in aspectul antecedentelor de boala ischemica
a cordului, statusului hemodinamic, mental si a riscului
pentru o eventuald intubatie dificila;

utilizarea pozitionarii in decubit ventral in combinatie cu
ventilatia non-invaziva si canula nazala cu flux mare.

Canula nazald cu flux inalt in COVID-19

Canula nazala cu flux ridicat incalzit si umidificat sau,
asa cum o numesc cei mai multi, canula nazala cu flux mare
(HFNC), nu este doar o canuld nazala standard capabila sa fur-
nizeze fluxuri mari. Dispozitivul preleveaza amestecul gazos,
este capabil sa-1 incadlzeasca la 37°C cu o umiditate relativa de
100% si poate furniza FiO, 0,21-1,0 la debite de pand la 60 1/
min [34]. Mecanismele de actiune ale HFNC sunt (1) spalarea
spatiului mort nazofaringian; (2) atenuarea rezistentei inspi-
ratorii asociata cu nazofaringele si, astfel, eliminarea efortului
respirator aferent (work of breathing); (3) imbunatatirea con-
ductantei si compliantei pulmonare de catre gazul Incalzit si
umidificat In comparatie cu gazul rece si uscat; (4) reducerea
activitatii metabolice asociate conditionarii gazelor; (5) debi-
tul mare prin nazofaringe poate fi titrat pentru a asigura o pre-
siune pozitiva de distensie pentru recrutarea plamanilor [35].

intr-o meta-analizi recenti, HFNC s-a dovedit a fi mai be-
nefica in comparatie cu dispozitivele conventionale de oxigen
in evitarea intubatiei la pacientii cu insuficienta respiratorie
hipoxemica acuta [36]. Cu toate acestea, se pare ca exista o in-
certitudine si o tendinta de evitare a HFNC in randul pacienti-
lor COVID-19, din cauza preocuparii ca aceasta tehnica poate
creste dispersia bio-aerosolului in mediu din cauza fluxului
mare de gaz utilizat. Pentru a verifica aceasta, au fost facute
studii de comparare a dispersiei utilizand diferite dispozitive.
Rezumand rezultatele a fost stabilit ca distanta de dispersie a
fumului (aerosol de particule solide <1 pm) expirat de un ma-
nechin cu HFNC cu debitul de 60 1/min a fost similara cu cea
observata la o masca simpla de oxigen la 15 1/min si chiar mai
mica decat in cazul altor dispozitive de oxigenare, in special
masti de oxigen de tip non-reinhalare si Venturi [37]. Pentru
reducerea formarii aerosolului in timpul HFNC se recomanda,
pe langa masurile de protectie standard/izolarea pacientului,
includerea si purtarea mastii de catre pacient in timpul trata-
mentului cu HFNC [38].

De asemenea, sursele bibliografice mentioneaza unele re-
comandari privind ameliorarea eficientei [39] si recomandari
clinice pentru HFNC [40]:

= selectarea dimensiunii corespunzatoare a cateterului na-

zal, pentru a-1 plasa la locul potrivit si pentru a confirma
lipsa obstructiei nasului si a cailor respiratorii superioare;

» administrarea unui flux initial de 60 1/min si 37°C pentru

pacientii cu tulburari respiratorii evidente sau cu o capa-
citate slaba de tuse;

= 1n restul cazurilor, trebuie asigurat un flux mai mic, cu

cresterea graduala;

Respiratory support in critical COVID-19 patient

= the minimum recommended duration of prone positio-
ning should be 16 h per 24 h;

= it is recommended to use this maneuver in intubated
or tracheostomized patients at a PaO,/Fi0, ratio <150
mmHg;

= it is recommended to re-evaluate the critically ill patient
before positioning on the history of ischemic heart di-
sease, hemodynamic status, mental status and the risk of
possible difficult intubation;

= use of prone position in combination with NIV and HFNC.

High-flow nasal cannula (HFNC) in COVID-19

Heated and humidified air high flow nasal cannula or, as
most call it, HFNC, is not just a standard nasal cannula able
to provide large air flows. The device takes the gaseous mix-
ture and is able to heat it up to 37°C with a relative humid-
ity of 100% and can supply FiO, 0.21-1.0 at flows up to 60 L/
min [34]. The mechanisms of action of HFNC are multiple:
(1) washing the nasopharyngeal dead space; (2) attenuating
the inspiratory resistance associated with the nasopharynx
and thus eliminating the related respiratory effort (work of
breathing); (3) improving the conductance and compliance of
the lung ventilated with heated and humidified gas compared
to cold and dry gas; (4) reducing metabolic activity associated
with inspired air conditioning; (5) high nasopharyngeal flow
can be titrated to ensure a positive alveolar pressure for lung
recruitment [35].

In a recent meta-analysis, HFNC has been shown to be
beneficial compared to conventional oxygen devices in avoid-
ing intubation in patients with acute hypoxemic respiratory
failure [36]. However, it appears that there is uncertainty and
a tendency to avoid HFNC among COVID-19 patients, due to
the concern that this technique may increase the dispersion
of bio-aerosol in the environment due to the large gas flow
used. To verify this, dispersion comparison studies were per-
formed using various devices. Summarizing the results, it was
established that the distance of smoke dispersion (solid par-
ticle aerosol <1 pm) expired from the mannequin with HFNC
at 60 L/min was similar to that observed with a simple oxygen
mask at 15 L/min and even lower than in the case of other
oxygenation devices, especially Venturi and non-rebreathing
oxygen masks [37]. In order to reduce the aerosol formation
during HFNC, it is recommended, in addition to the standard
protection measures, to include and wear the mask by the pa-
tient during the treatment with HFNC [38].

Bibliographic sources also mention some recommenda-
tions for efficiency improvement [39] and clinical recommen-
dations for HFNC [40]:

= selection of the appropriate size of the nasal catheter to

place it in the right place and to confirm that there is no
obstruction of the nose and upper respiratory tract;

= administration of an initial flow of 60 L/min and 37°C for

patients with obvious respiratory distress or poor cough
capacity;

= in all other cases, a smaller, gradually increasing flow

must be ensured,;
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= pentru evitarea hipoxiei sau hipoxemiei, obiectivul de
tratament al HFNC trebuie sa fie mentinerea saturatiei
de oxigen (Sa0,) >95% pentru pacientii fira BPOC;
pacientii trebuie sa poarte o masca chirurgicala in timpul
tratamentului cu HFNC pentru a reduce riscul de trans-
mitere a virusului prin picaturi sau aerosoli.

= HFNC aparte sau Impreuna cu pozitia ventrala (prone po-
sition) ar putea fi oferit pentru cazuri usoare (Pa0,/FiO,
=200-300);

ventilatia neinvaziva (NIV) cu sau fara pozitie ventrala
poate functiona in cazuri moderate (PaO,/FiO, = 100-
200);

aplicarea intermitenta si strategia cuplatda (HFNC/NIV)
pot fi benefice;

o fereastra de oportunitate de 1-2 ore. Dacd Pa0O,/FIO,
creste semnificativ, iar rata respiratorie scade cu un vo-
lum mare exhalat, strategia non-invaziva ar putea func-
tiona si intubatia ar fi evitata.

Ventilatia non-invaziva in COVID-19

Cum a fost mentionat anterior, suportul respirator prin
ventilatie non-invaziva (inclusiv presiunea pozitiva continua a
cailor aeriene, CPAP) sau HFNC reprezinta o procedura genera-
toare de aerosoli cu risc ridicat, care pune 1n pericol persona-
lul medical si necesita utilizarea echipamentelor de protectie
personala [7]. Acesta este un motiv pentru care unii autori nu
recomanda NIV sau HFNC pana cand pacientii nu sunt tratati de
COVID-19 si nu mai sunt contagiosi [40]. In plus, aplicarea ven-
tilatiei non-invazive (NIV) la pacientii cu sindrom de detresa
respiratorie acuta (ARDS) in urma pneumoniei virale (H1N1)
nu a schimbat cursul clinic al bolii [41].

Cu toate acestea, NIV a fost utilizat la pacientii spitalizati
cu COVID-19. Astfel, in China, rata aceasta a variat de la 4,9 la
56%, in Italia - 11% si In SUA de la 0 la 19%. Mai mult decat
atat, unele date din China sugereaza ca ventilarea NIV aplicata
precoce, combinatd sau nu cu decubitul ventral, poate reduce
mortalitatea [402].

O optiune pentru diminuarea efectelor potential negati-
ve ale NIV/CPAP la pacientii COVID-19 este utilizarea castii
CPAP, care, cel putin 1n prezent, poate fi considerata o alter-
nativa eficientd la recrutarea alveolara si ameliorarea hipo-
xemiei. Conform datelor D. Radovanovic et al, exista cateva
argumente pentru a utiliza casca CPAP in pneumonia severa
COVID-19 [42]:

= aplicarea castii CPAP a imbunatatit semnificativ oxigena-

rea arteriala In comparatie cu oxigenoterapia standard la
pacientii cu pneumonii comunitare;

= aredus contaminarea in Incapere;

= aredus atat frecventa respiratiei, cat si a riscul de deschi-

dere si ocluzie a cadilor respiratorii;

= recruteaza alveolele neventilate, stabilizeaza caile respi-

ratorii si reduce neomogenitatea distributiei volumului
respirator;

= casca CPAP aplicata la pacientii cu insuficienta respirato-

rie hipoxica severa din cauza pneumoniei reduce riscul
de a intruni criteriile de intubatie endotraheald in com-
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= to avoid hypoxia or hypoxemia, the treatment goal of
HFNC should be to maintain oxygen saturation (Sa0,)
>95% in non-COPD;

= patients should wear a surgical mask during treatment
with HFNC to reduce the risk of transmitting the virus
through droplets or aerosols;

= HFNC separately or combined with the prone position
could be used for mild cases (Pa0,/FiO, between 200-
300);

= NIV with or without prone position may be efficient in
moderate cases (Pa0,/FiO, between 100-200);

= intermittent application and combined strategy (HFNC /
NIV) can be beneficial;

= allow a window of opportunity of 1-2-hour. If Pa0,/FI0,
increases significantly and the respiratory rate decrea-
ses with a large exhaled volume, the non-invasive strate-
gy could work and the intubation avoided.

Non-invasive ventilatory support in COVID-19

As mentioned above, non-invasive ventilatory support (in-
cluding CPAP or HFNC) presents as a high-risk aerosol gen-
erating procedure that exposes to risk the medical staff and
requires the use of personal protective equipment [7]. This is
why some authors do not recommend NIV or HFNC until pa-
tients are treated from COVID-19 and are no longer contagious
[40]. In addition, the application of non-invasive ventilation
(NIV) in patients with acute respiratory distress syndrome
(ARDS) following viral pneumonia (H1N1) has not changed
the clinical course of the disease [41].

However, according to the literature, NIV has been used in
patients hospitalized with COVID-19. Thus, in China this rate
has varied from 4.9 to 56%, in Italy - 11% and in USA - from
0 to 19%. Moreover, some data from China suggest that early
application of NIV combined or not with prone position may
decrease mortality [40].

One option to reduce the potentially virus dissemination
by using NIV/CPAP in COVID-19 patients is to use the CPAP
helmet, which, at least for the moment, can be considered as
an effective alternative to alveolar recruitment and improves
hypoxemia. According to D. Radovanovic et al, there are sev-
eral arguments for using the CPAP helmet in severe COVID-19
pneumonia [42]:

= the non-invasive application of CPAP with the helmet sig-

nificantly improved arterial oxygenation compared with
standard oxygen therapy in patients with community
acquired pneumonia.

= reduced room contamination.

= reducing both the work of breathing and the risk of tidal

opening and closure of the airways;

= recruits non-aerated alveoli in dependent pulmonary re-

gions, stabilizes the airways, and reduces the inhomoge-
neity of lung volume distribution.

= moreover, the helmet CPAP applied in patients with se-

vere hypoxic respiratory failure due to pneumonia de-
monstrated to reduce the risk of meeting the criteria
for endotracheal intubation compared with the Venturi
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paratie cu masca Venturi. Rezultatele sunt similare cu
cele dupa operatia abdominal3;

= casca CPAP este 1n general mai tolerata in comparatie cu
masca faciald, mai ales daca terapia CPAP trebuie extinsa
pentru cateva zile, deoarece creste confortul pentru pa-
cienti, reduce riscul leziunilor faciale de compresiune,
permite administrarea medicamentelor per os, alimen-
tarea si hidratarea enterala a pacientilor.

Ventilatia mecanicd invazivda in COVID-19

In conditiile pandemice de COVID-19, personalul medical
din terapie intensiva intampina mai multe dificultati legate de
gestionarea pacientilor cu ventilatie mecanicd pulmonara pre-
lungitd, din cauza numarului crescut de pacienti bolnavi critici
si, In special, al celor care necesita suport ventilator. Pentru
acestia, ventilatia mecanica invaziva este deseori o tehnica sal-
vatoare si o ultima sperantd. Mai mult decat atat, progresele
tehnologice in ventilatia mecanica prin complexitatea noilor
moduri de ventilator au oferit personalului medical oportu-
nitati de Imbundtatire continua a managementului respirator
al pacientilor critici pentru a creste maxim posibil fidelitatea
ventilatiei mecanice cu pattern-ul respirator fiziologic. Au
existat chiar tentative de ventilare a doi pacienti cu un singur
ventilator, insa ele au fost criticate la intruniri de consens [43].

O mare parte din pacientii COVID-19 cu afectarea pulmo-
nara severa intrunesc caracteristicile ARDS si necesita suport
respirator invaziv. Din aceasta cauza, s-a recomandat utili-
zarea protocolulului ARDSnet in cazul ventilatiei artificiale.
In cazul raportului Pa0,/Fi0, <150, pacientul se pozitionea-
za In decubit ventral [18]. Se permite hipercapnia permisiva
(pH >7,2), daca hemodinamica ramane stabild [44, 45]. Nu se
administreaza bolusuri de fluide si se mentine pacientul in
echilibru hidric negativ [10, 46]. Daca este necesar de corectat
presiunea arteriala, se va instala acces venos central pentru
administrarea vasopresorilor.

Totusi, s-a observat ca ARDS la pacientii COVID-19
(CARDS), are anumite particularitati. Au fost descrise doua
fenotipuri distincte ale ARDS: tipul L si tipul H. Primul este
caracterizat prin (1) elastanta scazutda (complianta ridicata);
(2) raport scazut de ventilatie-perfuzie; (3) greutate pulmo-
nard scazutd; (4) recrutabilitate scazuta. Tipul H se Incadrea-
za pe deplin in criteriile clasice de ARDS si se caracterizeaza
prin (1) elastanta ridicatd; (2) sunt dreapta-stanga accentuat;
(3) greutatea pulmonara ridicata; (4) recrutabilitate crescu-
ta [47]. Diferentele mentionate fac evidenta ideea ca decizia
de intubatie ar putea fi uneori argumentata prin criterii mai
mult clinice decat prin datele analizei gazoase, iar strategiile
de ventilatie ar trebui sa fie diferite. Unele surse recomanda
cateva momente cheie n aceasta directie [48-51]:

= Decizia de a intuba se bazeaza pe judecata clinica a me-

dicului care va monitoriza factori cum ar fi hipoxemia,
tahipneea, efortul respirator crescut si indicatorii schim-
bului de gaze.

= Primul pas pentru inversarea hipoxemiei este cresterea

FiO, la care pacientul de tip L rdspunde bine, in special
daca nu este inca apneic.

= Lapacientii de tip L cu dispnee, sunt disponibile mai mul-
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mask. Similar results are presented after abdominal sur-
gery.

= the helmet is generally more tolerated compared with
the face mask, especially if CPAP therapy must be exten-
ded for several days, as it increases the comfort for the
patients, reduces the risk of facial decubitus, allows pa-
tients to be fed and hydrated orally, and therapy to be
administered without removing the helmet.

Invasive mechanical ventilation in COVID-19

In the pandemic conditions of COVID-19, the medical staff
in intensive care encounters several difficulties related to the
management of patients with prolonged mechanical pulmo-
nary ventilation, due to the increased number of critically ill
patients and especially those who need ventilatory support.
For them, invasive mechanical ventilation is often a life-saving
technique and sometimes the lastresort. Moreover, technologi-
cal advances in mechanical ventilation through the comple-
xity of new ventilator modes have provided to the medical
staff new opportunities to continuously improve the respi-
ratory management of critically ill patients to maximize the
fidelity of mechanical ventilation to the physiological respira-
tory pattern. During initial phase of pandemic, when large of
ventilator was needed, there were even attempts to ventilate
two patients with a single ventilator, but they have been criti-
cized at consensus meetings [43].

A large proportion of COVID-19 patients with severe lung
injury meet the characteristics of an ARDS and require inva-
sive respiratory support. For this reason, it has been recom-
mended to use the ARDSnet protocol in case of artificial ven-
tilation. If Pa0,/FiO, ratio is below 150, the patient is placed
in a prone position [18]. Permissive hypercapnia (pH >7.2) is
allowed, if the hemodynamics remain stable [44, 45]. No fluid
boluses are administered and the patient is kept in a negative
fluid balance [12, 46]. If it is necessary to correct the blood
pressure, central venous access will be installed for the ad-
ministration of vasopressors.

However, it has been observed that ARDS in COVID-19
(CARDS) patients has certain peculiarities. Two distinct ARDS
phenotypes have been described: type L and type H. The first
is characterized by (1) low elastance (i.e. high compliance);
(2) low ventilation-infusion ratio; (3) low lung weight; (4) low
recruitability. Type H fully meets the classic ARDS criteria and
is characterized by (1) high elastance; (2) accentuated right
to left shunt; (3) high lung weight; (4) increased recruitment
[47]. These differences highlight the idea that the intubation
decision could be often argumented by clinical criteria rather
than by gas analysis data, and ventilation strategies should be
different. Some sources recommend a few key moments in this
direction [48-51]:

= The decision to intubate is based on the clinical judg-

ment of the doctor who will monitor factors such as
hypoxemia, tachypnea, increased respiratory effort and
indicators of gas exchange.

= The first step in reversing hypoxemia is to increase the

FiO, to which the L-type patient responds well, especial-
ly if not apneic.
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te optiuni de ventilatie neinvaziva: canula nazala cu flux
mare (HFNC); presiune continua pozitiva a cailor respi-
ratorii (CPAP); ventilatie non-invaziva prin masca (NIV).
La aceasta etapa, masurarea (sau estimarea) modificari-
lor presiunii esofagiene la inspir este cruciala. In absenta
manometriei esofagiene, trebuie monitorizati alti para-
metri cum ar fi modificarile presiunii venoase centrale
sau detectarea clinicd a efortului inspirator excesiv. La
pacientii intubati, presiunea de ocluzie a cailor aeriene,
de asemenea, trebuie sa fie determinatad. PEEP ridicat, la
unii pacienti, poate scadea amplitudinea oscilarii presi-
unii pleurale si poate opri cercul vicios care agraveaza
leziunile pulmonare. Cu toate acestea, PEEP ridicat la
pacientii cu compliantd normalad poate avea efecte da-
unitoare asupra hemodinamicii. in orice caz, optiunile
non-invazive sunt discutabile, deoarece pot fi asociate cu
rate mari de esec si intubatie Intarziata, intr-o boala care
poate necesita cateva saptamani de ventilatie asistata.
Cresterea amplitudinii oscilatiilor presiunii pleurale in-
spiratorii poate determina trecerea de la fenotipul L la
fenotipul H. Pe masura ce variatia de presiune esofagiana
creste de la 5-10 cmH,0 (care sunt in general bine tole-
rate) la peste 15 cmH,0 - riscul de leziune pulmonara
creste si, prin urmare, intubatia ar trebui sa fie efectuata
cat mai curand posibil.

Odata intubati si sedati profund, pacientii cu ARDS de tip L,
daca sunt hipercapnici, pot fi ventilati cu volume mai mari
de 6 ml/kg (pana la 8-9 ml/kg), intrucat complianta ridi-
cata scade riscul de VILI. Ventilarea in decubit ventral ar
trebui sa fie utilizatd doar ca o manevra de salvare, deoa-
rece conditiile pulmonare sunt prea bune pentru eficacita-
tea pozitiei predispuse, care se bazeaza pe imbunatatirea
redistribuirii tensionarii parenchimului pulmonar. PEEP ar
trebuiredusla 8-10 cm H,0, avand in vedere ca recrutabili-
tatea este scazuta si riscul hemodinamic creste. O intubatie
timpurie poate evita tranzitia la fenotipul de tip H.
Pacientii de tip H trebuie tratati ca ARDS sever, inclusiv
PEEP mai mare, daca este compatibil cu hemodinamica,
pozitionarea predispusa si suportul extracorporal.

O evaluare corecta a cailor aeriene Tnainte de protezarea
lor este de o importanta vitala. Utilizarea checklist-urilor pen-
tru procedurile medicale este recunoscuta pe larg in sporirea
sigurantei pacientilor. Exemplu binecunoscut este aplicarea
Checklist-ului OMS de Siguranti Chirurgicali [52, 53]. In com-
baterea COVID-19, pe langa asigurarea pacientului, este impor-
tanta utilizarea checklist-urilor pentru securitatea/protectia
personala. Modele de checklist-uri de intubare a pacientului
cu COVID-19 sunt propuse de WFSA in colaborare cu Lifebox
sialtii [54, 55]. Societatea de Anesteziologie si Reanimatologie
din Republica Moldova, de asemenea, ofera suport metodolo-
gic in managementul pacientului critic COVID-19 [56].

Preoxigenarea poate fi efectuata prin masca cu valva expi-
ratorie si un filtru antiviral, daca este disponibil. Se recoman-
da etansarea mastii cu ambele maini pe fata pacientului [54].
Medicamentele de inductie si de miorelaxare trebuie admi-
nistrate In doze maxime pentru a preveni reflexul de tuse sau
sughit In timpul procedurii [6]. Pentru pacientii ai caror cai
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= [n L-type patients with dyspnea, several non-invasive
ventilation options are available: HFNC, CPAP or NIV. At
this stage, measuring (or estimating) changes in esopha-
geal pressure on inspiration is crucial. In the absence of
esophageal manometry, other parameters such as chan-
ges in central venous pressure or clinical detection of
excessive inspiratory effort should be monitored. In in-
tubated patients, airway occlusion pressure should also
be determined. Elevated PEEP, in some patients, may
decrease the amplitude of the pleural pressure oscilla-
tion and may stop the vicious circle that aggravates lung
injury. However, high PEEP in patients with normal com-
pliance may have detrimental effects on hemodynamics.
Anyway, noninvasive options are debatable because they
can be associated with high failure rates and delayed in-
tubation in a disease that may require several weeks of
assisted ventilation.

= Increasing the amplitude of inspiratory pleural pressure

swing can cause phenotype L to H transition. As the eso-
phageal pressure swing increases from 5-10 cmH, 0, whi-
ch are generally well tolerated, to over 15 cmH, 0, the risk
of lung injury increases and therefore, intubation should
be performed as soon as possible.

= Once intubated and deeply sedated, patients with L-type

ARDS, if they are hypercapnic, may be ventilated with
volumes greater than 6 mL/kg (up to 8-9 mL/kg), be-
cause their high compliance decreases the risk of VILI
(ventilator-induced lung injury). Ventilation should be
used only as a rescue maneuver, as the lung conditions
are “too good” for the effectiveness of the prone position,
which is based on improving the redistribution of tensi-
on in the lung parenchyma. PEEP should be reduced to
8-10 cmH, 0, given that recruitment is low and the risk of
hemodynamics increases. Early intubation can avoid the
transition to the H-type phenotype.

= Type H patients should be treated as severe ARDS, in-

cluding higher PEEP, if compatible with hemodynamics,
prone positioning and extracorporeal support.

Airway assessment before intubation is important. The use
of checklists is widely recognized in increasing patient safety.
A well-known example is the application of the WHO Surgi-
cal Safety Checklist [52, 53]. In combating COVID-19, in addi-
tion to patient safety, it is also important to use checklists for
personal safety/protection. Models of intubation checklists
for patients with COVID-19 are proposed by WFSA in collabo-
ration with Lifebox et al. [54, 55]. The Society of Anesthesiol-
ogy and Resuscitation of the Republic of Moldova also provides
methodological support in the management of the critical pa-
tient COVID-19 [56].

Preoxygenation can be performed using an exhalation
valve mask and an antiviral filter, if available. It is recommend-
ed to seal the mask with both hands on the patient’s face [54].
Induction and agents should be administered in maximum
doses to prevent cough or gag reflexes during the intubation
procedure [6]. For patients without risk of difficult intubation,
rapid sequence induction is mandatory. For patients with dif-
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Respiratory support in critical COVID-19 patient

Oxygen Therapy
Target: SpO, 90-94% |
if FiO, > 0.4 ceiling of
o and no ceiling of escalation: escalation
assess shunt fraction l
|/
Low assess palliative
Y work of breathing care
consider HFNO/NIV in e High
closely monitored pts,
SpO, < 90% may be in case |
tolerated in somepts [ of failure

Intubation & Mechanical Ventilation
Initial Settings:

- Tidal Volume 8 ml/Kg PBW

-PEEP 8 cm H,0O

- Driving Pressure (AP) < 15 cm H,O

- RRinitially to ETCO, 4-5 kPa

if no shock at presentation: low dose vasoconstrictors,
minimal fluids, keep patient dry! observe organ (dys)function

Y
if SpO, < 90% with FiO, > 0.6 or PaO, / FiO, < 150-200?

Targets: o increase PEEP in steps of 2cm H,0 obtain
- Sp0, 90-94% up to 15 cm H,0 as needed, echo
- Pa0, = 8 kPa= 60 mmHg keep Ap < 15 cm H,0, ASAP

- PaCO, < 6 kPa or pH > 7.3 consider neuromuscular blockade
-Pox <28 cm H,0
-AP <15 cm H,0

! assess compliance:
-Fi0,<0.4 [ Ce=240ml/cmH,0 | e
Yes No
e Covid19-Phenotype: ,ARDS-like” Phenotype: e
L-type Pneumonia H-type Pneumonia

- prone position (16h+/d)! -V; at 6 ml/kg PBW
- keep V; at = 8 ml/kg PBW - consider stepwise further
- else: same ventilator increase in PEEP
settings as above - consider recruitment
manoeuvers (40 x 10-15 s)
- prone position

Hypoxemia refractory to prone position or recruitment for
> 6h (or sooner if life threatening)
1
Yes

Consider ECMO. Is the patient a suitable

candidate? Is ECMO available?

Fig. 1 llustrarea strategiei de ventilare a pacientilor COVID-19.

SpO, - saturatia hemoglobinei cu O,, NIV - ventilatie non-invaziva, MV - ventilatie mecanica, PBW - masa prezisa a corpului, pts - pacienti,
HFNO - canuld nazald cu flux crescut de oxigen, AP - diferenta de presiune, RR - frecventa respiratorie, ETCO, - concentratia de CO, la sfarsitul
expirului, V. - volumul curent, PEEP - presiune pozitiva la sfarsitul expirului, CRS - complianta sistemului respirator, kPa - kiloPascal (pentru a

converti In mm Hg, utilizati coeficientul 7,5), (vv-)ECMO - membrana de oxigenare extracorporala veno-venoasa [53].

Fig. 1 Illustration of a ventilation strategy for COVID-19 patients.

SpO, — O, hemoglobin saturation, NIV — noninvasive ventilation, MV — mechanical ventilation, PBW — predicted body weight, pts —
patients, HFNO — high-flow nasal oxygen, AP — driving pressure, RR — respiratory rate, ETCO, — end-tidal CO,, VT — tidal volume,
PEEP — positive end-expiratory pressure, CRS — compliance of the respiratory system, kPa — kilopascal (to convert to mmHg, use factor
7.5), (wW-)ECMO — veno-venous extracorporeal membrane oxygenation [53].
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respiratorii sunt fara risc de intubatie dificil3, este imperativa
inductia in secventi rapida. Inainte de intubatie, trebuie asi-
guratd o miorelaxare suficientd. Pentru pacientii cu cai respi-
ratorii dificile este necesara o verificare minutioasa prealabila
a dispozitivelor de acces la cdile respiratorii si a planului de-
taliat de intubatie [6]. Cel mai experimentat medic ar trebui
sa dirijeze procesul legat de siguranta cailor respiratorii la
pacientii COVID-19 pentru a asigura succesul de intubatie din
prima. Cu toate acestea, In caz de esec, ar trebui sa se planifice
securizarea imediatd a cdilor aeriene pe cale chirurgicala [57].
Tubul endotraheal (ETT) trebuie pozitionatla o adancime pre-
determinati si fixat corespunzitor. fnaintea conectirii si initi-
erii ventilatiei asistate, la tubul endotraheal se conecteaza un
sistem de aspiratie inchisa ce preintampina deconectarea pa-
cientului, riscul de contaminare si eliminare de aerosoli [58].
Dupa intubatie si ventilatie initiald, se recomanda trecerea
imediata la transferul pacientului la unitatea de terapie inten-
siva, dupa care se efectueaza decontaminarea zonei initiale si
a echipamentului folosit. Se elimina cu precautie echipamen-
tul personal de protectie si resturile biologice. Doar persona-
lul cu experienta ar trebui sa aiba grija de pacient, pentru a
asigura contaminarea minim posibila [57].

Odata intubati, perioada de ventilatie a pacientilor CO-
VID-19 este adesea relativ lunga [59]. Problemele legate de in-
tubarea indelungata sunt descrise pe larg si pot fi imediate sau
pot avea manifestari tardive, legate de sedare, de mentinerea
indelungatd a tubului, dificultati de sanare eficientd a tractu-
lui traheobronsic. Ventilarea mecanica a pacientului critic CO-
VID-19 ar fi factorul negativ care ar putea induce leziune pul-
monara secundara - VILI (ventilator-induced lung injury) [26].
Pornind de la aceasta afirmatie, constatarile studiilor in care
s-a incercat de a identifica 0 metoda cu daune minime suge-
reaza ca ventilarea mecanica prin tub traheostomic, in compa-
ratie cu tubul endotraheal, are efecte dinamice pozitive si re-
produce cu fidelitate maxima un pattern respirator fiziologic,
evident cu unele particularitati [27]. O alta problema legata
de mentinerea tubului de intubare este tolerarea lui dificila de
catre pacient, avand in vedere cd se traverseaza orofaringele si
corzile vocale, ceea ce poate initia reflexe pronuntate de tuse
si voma care interfereaza cu pattern-ul respirator fiziologic.
Din aceste considerente, este nevoie de sedare mai profun-
da pentru tolerare si sincronizare cu ventilatorul. Problema
profunzimii seddrii, de asemenea, este una complexa. Supra-
dozarea sedativelor poate induce hipotensiune, iar sedarea
superficiala cauzata de lipsa unui control riguros din partea
personalului medical suprasolicitat creste riscul de agitare si
extubare accidentald a pacientului sau de alte evenimente le-
gate de actul medical [28].

Traheostomizarea

Incercandu-se optimizarea maxim posibild a procesului
curativ, la pacientii cu perspectiva ventilatiei mecanice pre-
lungite, se opteaza pentru traheostomie [60]. Aceasta este o
procedura tehnologic complexd, des intdlnita, care comporta
in sine riscuri inerente legate de tehnica (chirurgicala versus
percutana) si intretinere. Exista strategii de aplicare precoce
versus tardiva a traheostomiei, in dependenta de evolutia sta-
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ficult airways, a complete check of the airway access devices
and the detailed intubation plan is required [6]. The most
experienced physician should manage the process related to
airway safety in COVID-19 patients to ensure the success of in-
tubation from the the first attempt. However, in case of failure,
immediate airway safety should be planned surgically [57].
The endotracheal tube (ETT) must be positioned at a prede-
termined depth and properly secured. Before connecting and
initiating assisted ventilation, a closed suction system is con-
nected to the endotracheal tube, which prevents the patient
from disconnecting and decreases the contamination risk and
aerosol removal [58]. After intubation and initial ventilation, it
is recommended to transfer of the patient to the intensive care
unit, after which the decontamination of the initial area and
the used equipment is performed. PPE and biological waste
should be disposed carefully. Only experienced staff should
look after the patient to ensure the least possible contamina-
tion [57].

Once intubated, the ventilation period of COVID-19 pa-
tients is relatively long [59]. Problems related to prolonged
intubation are described in detail and may be immediate or
may have late manifestations, related to sedation, prolonged
maintenance of the tube, difficulties in efficient sanitation of
the tracheobronchial tree. Based on the statement that me-
chanical ventilation of the critically ill patient COVID-19 would
be the negative factor that could induce secondary lung injury
- VILI, the findings of studies that have attempted to identify
a method with minimal damage suggest that mechanical ven-
tilation through the tracheostomy tube, compared to the en-
dotracheal tube, has positive dynamic effects and reproduces
with maximum fidelity a physiological respiratory pattern,
obviously with some peculiarities [27]. Another problem with
maintaining the intubation tube is its difficult tolerance by the
patient, given that it crosses the oropharynx and vocal cords,
which can initiate pronounced cough and vomiting reflexes
that interfere with the physiological respiratory pattern. For
this reason, deeper sedation is needed for tolerance and ven-
tilator synchronization. The issue of the depth of sedation is
also a complex one. Overdose of sedatives can induce hypoten-
sion, and superficial sedation caused by lack of rigorous con-
trol by overworked medical staff increases the risk of acciden-
tal agitation and extubation of the patient or other events [28].

Tracheostomy

Trying to maximum possible optimize the therapeutical
process, in patients with the potentially prolonged mechani-
cal ventilation, tracheostomy is recommended [60]. This is a
common complex technological procedure that involves in-
herent risks related to technique (surgical versus percutane-
ous) and maintenance. There are strategies for early versus
late application of tracheostomy, depending on the evolution
of the disease and the predicted duration of the period of need
for respiratory support.

Tracheostomy allows enteral nutrition, gradual mobiliza-
tion of the patient, communication etc. [61]. Moreover, tra-
cheostomy facilitates ventilator weaning and reduces prima-
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rii patologice si durata prognozata a perioadei de necesitate a
suportului respirator.

Traheostomia permite nutritia enterald, mobilizarea gra-
duala a pacientului, comunicarea etc [61]. Mai mult decat atat,
traheostomia faciliteaza sevrajul de la ventilator si reduce re-
zultatele primare pe durata ventilatiei mecanice, cel putin la
traumatisme si pacienti chirurgicali, date obtinute in studiile
randomizate controlate, cand traheostomia a fost plasata pre-
coce (pana la 7 zile) [62-64] si rata de supravietuire, raportul
riscului fiind de 0,83 (CI95: 0,7% - 0,98%), date obtinute in
analizele Cochrane [62]. Rezultate similare au fost aratate in
cercetdrile de la Departamentul de Anestezie si Terapie Inten-
siva din cadrul Institutului de Medicina Urgenta. Traheosto-
mia precoce (pana la 5 zile) si strategia ,Golden hour” utilizate
impreuna, au fost asociate cu o rata de supravietuire mai mare
atat la pacientii cu politrauma [60], cat si la populatia totala
din ATI [65]. Pe de o parte, traheostomia poate imbunatati si-
tuatia tinand cont de beneficiile descrise mai sus, inclusiv, de
disponibilitatea paturilor ICU. Pe de alta parte, nu exista do-
vezi ca aceste beneficii continua sa functioneze in conditiile
COVID-19. Mai mult, noul tip de coronavirus are o infectiozi-
tate si o ratda de transmitere mai mare [66], traheostomia fi-
ind o procedura de generare a aerosolului [67], ce prezinta un
risc crescut de dispersie a infectiei, inclusiv in cadrul echipei
medicale. Un grup de lucru international format din experti in
domeniul traheostomiilor a realizat un review al rezultatelor
actuale descrise, au adoptat un consens si au elaborat o lista
de recomandari asupra tehnicilor si abordarilor traheostomiei
la pacientii COVID-19 [68]. in aceasti listd, se includ criterii
privind selectia pacientilor, termenul de efectuare a traheosto-
miei, procedura de instalare precum si managementul ulterior
al pacientului traheostomizat. Astfel, pe 1anga indicatiile tradi-
tionale, se va evalua si riscul pentru lucratorii medicali sau alti
pacienti precum si resursele medicale disponibile. Totodata,
se recomanda traheostomia tardiva, dupa a 10-a zi de venti-
latie asistatd. Odata decisa, procedura se va efectua cu masuri
sporite de protectie a personalului medical si a celorlalti paci-
enti. De asemenea, se recomanda utilizarea tehnicilor si echi-
pamentului la care sunt obisnuiti membrii echipelor medicale,
minimizarea hemoragiilor si doar dupa preoxigenare urmata
de apnee. Dupad instalarea traheostomei, se recomanda scade-
rea frecventei verificarilor presiunii in balonul traheostomei si
utilizarea preferentiala a filtrelor simple, decizia utilizarii ne-
bulizatoarelor sau altor dispozitive de conditionare a aerului
inspirat urmand a fi luata individual fiecarui caz.

Concluzii

Pandemia cu virusul de tip nou COVID-19 (SARS-COV-2)
produce multiple controverse in plan epidemiologic, de dia-
gnostic si de tratament, cu o rata de mortalitate nalta asociata
ventilatiei asistate.

Pozitionarea in decubit ventral, in special in stadiile initia-
le, reprezinta o tehnica eficienta, relativ sigurd, cu risc minim
de infectare pentru personalul medical. Imbunititirea para-
metrilor de oxigenare plaseaza tehnica data in topul manevre-
lor respiratorii aplicate pacientului critic COVID-19.

Respiratory support in critical COVID-19 patient

ry outcomes during mechanical ventilation, at least in trauma
and surgical patients, data obtained in randomized controlled
trials, when tracheostomy was placed early (up to 7 days) [62-
64] and survival rate, the risk ratio being 0.83 (CI95: 0.7% to
0.98%), data obtained by Cochrane analysis [62]. Similar re-
sults were shown in research at the Department of Anesthesia
and Intensive Care, Institute of Emergency Medicine. Early tra-
cheostomy (up to 5 days) and the “Golden hour” strategy used
together were associated with a higher survival rate in both
polytrauma patients [60] and the total ICU population [65].
On the one hand, tracheostomy can improve the situation
considering the benefits described above, including the avail-
ability of ICU beds. On the other hand, there is no evidence
that these benefits continue to operate under COVID-19 con-
ditions. Moreover, the new type of coronavirus has a high con-
tagiousness and rapid spread rates [66], tracheostomy being
an aerosol generation procedure [67], which presents an in-
creased risk of spreading the infection, including the medi-
cal team. An international working group of tracheostomy
experts reviewed the current results described and adopted a
consensus developing a list of recommendations on tracheos-
tomy techniques and approaches in COVID-19 patients [68].
This list includes criteria for the patient’s selection, the tra-
cheostomy performing deadline, the installation procedure
and the subsequent management of the tracheostomized pa-
tient. For example, in addition to traditional indications, the
risk to medical staff or other patients as well as the available
medical resources will be assessed. At the same time, late tra-
cheostomy (after the 10th day of assisted ventilation) is rec-
ommended. Once decided, the procedure will be performed
with increased medical staff and other patient’s protection
measures. It is also recommended to use the techniques and
equipment to which medical team members are habitual,
minimize bleeding and only after preoxygenation followed
by apnea. After the installation of the tracheostomic tube, it
is recommended to decrease the frequency of cuff pressure
checks and preferential use of simple filters, the decision to
use nebulizers or other inspired air conditioners will be taken
individually in each case.

Conclusions

In the context of the pandemic with the new type of virus
COVID-19 (SARS-CoV-2) which produces multiple controver-
sies in terms of epidemiology, diagnosis and treatment, with a
high mortality rate associated with assisted ventilation.

Prone position, especially in the early stages, is an effective,
relatively safe technique with minimal risk of medical staff in-
fection. The improvement of the oxygenation parameters plac-
es the given technique in the top of the respiratory maneuvers
applied to the critical patient COVID-19.

NIV and HFNC should be reserved for patients with mild
ARDS until additional data is available, with close monitoring,
protective precautions and, preferably, the use of individual
rooms. The intubation threshold in case of injury and absence
of individual rooms should be kept low.
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NIV si HFNC trebuie rezervate pacientilor cu ARDS usor
pana cand vor fi disponibile date suplimentare, cu monitori-
zare atentd, precautii de protectie si, de preferinta, utilizarea
camerelor individuale. Pragul pentru intubatie 1n caz de dete-
riorare si absenta a camerelor individuale trebuie mentinut
jos.

La ora actuala, casca CPAP, care reduce riscul de contami-
nare, este interfata preferabild mastii faciale pentru CPAP. in
acelasi timp, nu sunt studii mari cu privire la efectele pozitive
ale NIV asupra rezultatelor tratamentului primar si secundar
la pacientii COVID-19.

Afectarea pulmonara poate avea diferite fenotipuri care
necesita abordari particularizate.

Tehnica de intubatie trebuie sa includa inductie in secven-
ta rapida si masuri de siguranta crescute din cauza formarii
aerosolilor.

Durata ventilatiei mecanice este prelungitd, din care cauza,
traheostomia este o optiune care trebuie luata in calcul.
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The duration of mechanical ventilation is prolonged, and
for this reason tracheostomy is an option to be considered.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Nu este cunoscut rolul feritinei in corelarea cu gradul de
severitate a pacientilor cu COVID-19.

Ipoteza de cercetare

Nivelul feritinemiei coreleaza cu severitatea starii pacien-
tului COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

Nivelele serice ale feritinei par sa coreleze cu severitatea
starii pacientilor COVID-19, fapt ce o poate face candidat pen-
tru rolul de biomarker.

Rezumat

Introducere. Pandemia de Coronavirus 2019 (COVID-19),
cauza sindromului respirator acut sever coronavirus 2019
(SARS-CoV-2) indus, continua sa reprezinte o amenintare uri-
asa pentru sanatatea publica mondiala. Exista dovezi ca feriti-
na este un marker-cheie in determinarea afectarii celulare, dar
rolul sau potential in infectia cu Coronavirus 2019 (COVID-19)
nu este elucidat suficient. Scopul nostru a fost sa evaluam daca
hiperferitinemia poate fi un marker al prognosticului negativ
la pacientii gravi cu infectie COVID-19.
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What is not known yet, about the topic

The role of ferritin in correlation with the severity of CO-
VID-19 patients is unknown.

Research hypothesis

The level of blood ferritin correlates with the COVID-19
patient’s severity.

Article’s added novelty on this scientific topic

Serum ferritin levels appear to correlate with the severity
of COVID-19 patients, which may make them a candidate for
the role of biomarker.

Abstract

Introduction. The pandemic of Coronavirus 2019 disease,
the cause of severe acute respiratory syndrome coronavirus
2019 (SARS-CoV-2) induced, continues to pose a huge threat
to global public health. There is evidence that ferritin is a key
marker in determining cell damage, but its potential role in
COVID-19 infection is not sufficiently elucidated. Our aim was
to evaluate whether hyper ferritinemia may be a marker of
the negative prognosis in severe patients with COVID-19 in-
fection.



Ferritin and COVID-19 critical patient

Material si metode. Studiul a inclus 106 pacienti adulti, de
ambele genuri, cu varsta cuprinsa intre 29 si 88 de ani (varsta
medie 63,6+12,6 ani), diagnosticati cu COVID-19. Nivelurile de
feritind serica au fost masurate la momentul diagnosticului,
folosind tehnica de chemiluminiscenta. Monitoringul pacien-
tilor a inclus: evaluarea statutului neurologic (oximetria ce-
rebrala, gradul de afectare a cunostintei, alte semne clinice si
paraclinice), sistemul respirator (SpO,, FiO,, indicele oxigena-
rii, bucla respiratorie, radiografia cutiei toracice, CT pulmonar
etc.), statutul hemodinamic (PiCCO, monitorizarea invaziva si
non-invaziva, ECG, ECO Dopller), echilibrele gazos, acido-bazic
si electrolitic, analize biologice ale sangelui (ureea, creatinina,
glicemia, coagulograma, ALT, AST, bilirubina), analiza generala
a urinei etc., proteina C reactiva, lactat dehidrogenaza, acidul
lactic si feritina serica.

Rezultate. Feritina serica a avut valori crescute la 102
(96,23%) pacienti. Din cei 17 bolnavi care aveau ferititina
serica la valori moderate, ARDS faza I s-a inregistrat la 10
(52,82%) pacienti, ARDS faza Il - 1a 5 (52,82%) si ARDS faza
[l -1a 2 (11,77%) bolnavi. La pacientii cu valorile feritinei se-
vere, ARDS faza I s-a constatat la 19 (43,18%) pacienti, ARDS
faza Il si Il - la cate 16 (31,37%) bolnavi. La bolnavii cu valo-
rile feritinei critice, ARDS faza I nu s-a inregistrat, ARDS faza II
a fost determinatla 14 (41,18%) sifaza Ill -1a 20 (51,82%) de
bolnavi. La cei 15 pacienti monitorizati prin PiCOO, a fot sta-
bilita cresterea indicelui ELWI de 2-3 ori. La un ELWI peste 18
ml/kg nu au fost supravietuitori. Mentionam ca la cei decedati,
valorile feritinei serice au avut un nivel critic.

Concluzii. Feritina serica este un marker important in
determinarea severitatii si a riscului crescut de dezvoltare a
MODS-ului la pacientii cu COVID-19.

Cuvinte cheie: COVID-19, feritind, ARDS, lactatacidemie,
grad de severitate.

Introducere

Pandemia bolii COVID-19, care cauzeaza sindromul respi-
rator acut sever coronavirus SARS-CoV-2 indus, continua sa
reprezinte o amenintare uriasa pentru sanatatea publica mon-
diala. Spectrul clinic larg al infectiei cu SARS-CoV-2 variaza de
la evolutie asimtomaticd, usoard, pana la pneumonie virala se-
verd, cu insuficienta respiratorie, sindrom de detresa respira-
torie acutd (ARDS), complicatii la distanta de organul primar
afectat, unele severe, inclusiv, decesul [1, 2, 3,7, 9, 10, 15].

Cauza plasarii majoritatii pacientilor suferinzi de CO-
VID-19 in unitatile de terapie intensiva este ARDS. ARDS este
o patologie severd, cu un tablou clinic morfopatologic unitar,
care se caracterizeaza prin evolutie fulminantd, hipoxemie,
micsorarea compliantei pulmonare, prezenta infiltratelor
pulmonare si insuficienta respiratorii acuta [9]. Hipoxia ti-
sulard, cauzata de ARDS, este principala cauza de declansare
a complicatiei COVID-19 la distanta de organul primar afec-
tat, plamanii. In unititile de terapie intensiva (UTI) se atesta
si celelalte complicatii provocate de hipoxia tisulara severa:
sindromul CID, disfunctie hepatica acuta, insuficienta renala
acuta etc,, finalul fiind socul care induce sindromul disfunctiei
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Material and methods. The study included 106 adult pa-
tients, aged 29 and 88 years (mean age 63.6+12.6 years), di-
agnosed with COVID-19. Serum ferritin levels were measured
at the time of diagnosis using a chemiluminescence technique.
Patient monitoring included: assessment of neurological sta-
tus (brain oximetry, knowledge impairment, other clinical and
paraclinical signs), respiratory system (SpO,, Fi0,, respiratory
rate, oxygenation index, respiratory loop, chest x-ray, pulmo-
nary CT etc.), hemodynamic status (PiCCO, invasive and non-
invasive monitoring, ECG, echo-Doppler), gas, acid-base and
electrolyte balances, biological blood tests (urea, creatinine,
blood glucose, coagulation tests, ALT, AST, bilirubin), general
urinalysis, C-reactive protein, lactate dehydrogenase, lactic
acid and serum ferritin.

Results. Serum ferritin had increased values in 102
(96.23%). In 17 patients with moderate ferritin values, phase
I ARDS was recorded in 10 (52.82%), phase II ARDS in 5
(52.82%) and phase III ARDS in 2 (11.77%) patients. In pa-
tients with severe ferritin values, phase I ARDS was found in
19 (43.18%), phase II and III ARDS in 16 (31.37%) patients.
In patients with critical ferritin values, phase I ARDS was not
recorded, phase II ARDS was determined in 14 (41.18%) and
phase III in 20 (51.82%) patients. In the 15 patients moni-
tored by PiCCO, we determined the increase of the ELWI index
for 2-3 times. At ELWI values over 18 ml/kg, there were no
survivors. We mention that in those who died, the ferritin had
a critical level.

Conclusions. Serum ferritin is an important marker in de-
termining the severity and increased risk of developing MODS
in patients with COVID-19.

Key words: COVID-19, ferritin, ARDS, lactic acidemia, dis-
ease severity.

Introduction

The COVID-19 disease pandemic, which causes severe
acute respiratory syndrome SARS-CoV-2-induced, continues
to pose a huge threat to global public health. The broad clinical
spectrum of SARS-CoV-2 infection ranges from mild, asymp-
tomatic to severe viral pneumonia with respiratory failure,
acute respiratory distress syndrome (ARDS), distant compli-
cations of the affected primary organ, some of them severe,
including death [1, 2, 3,7, 9, 10, 15].

The cause of most COVID-19 patients being placed in in-
tensive care units is ARDS. ARDS is a severe pathology with
a unitary morphopathological clinical picture, which is char-
acterized by fulminate evolution, hypoxemia, decreased lung
compliance, the presence of pulmonary infiltrates and acute
respiratory failure [9]. Tissue hypoxia caused by ARDS is the
main cause of COVID-19 complication at the distance from the
affected primary organ, the lungs. In the intensive care units
(ICUs) other complications caused by severe tissue hypoxia
are also attested: CID syndrome, acute liver dysfunction, acute
renal failure etc., the end being the shock that induces mul-
tiple organ dysfunction syndrome (MODS) [5, 6, 7, 20]. One of
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multiple de organ (MODS) [5, 6, 7, 20]. Una din misiunile de
baza ale intensivistilor este stabilirea gradului obiectiv de se-
veritate a stdrii pacientului, multiplele masuri de monitoring
si terapie intensiva.

Studiile recente au subliniat prezenta frecventa la pacientii
cu COVID-19 a mai multor markeri ai procesului inflamator:
proteina C reactiva serica (CRP), lactat dehidrogenaza, rata
de sedimentare a eritrocitelor (ESR) etc. [2, 4, 13]. In cazuri
severe, se atesta o avalansa masiva de citokine (IL-1, IL-6, IL-
17 etc.), asociata cu niveluri sporite ale feritinei serice care, in
mare parte, prezinta o imagine clinica similara cu cea a sindro-
mului de activare a macrofagelor [4, 11, 12, 14, 16].

Feritina serica este un complex globular proteic, care pro-
vine din celulele deteriorate, fiind considerata un marker al
afectarii celulare. Fiind stocatd, preponderent, in celulele sis-
temului reticuloendotelial, nivelul ei seric reflecta si starea
morfo-functionala a stratului endotelial, care este responsabil
de mentinerea homeostazei circulatorii. Acest fenomen argu-
menteaza importanta evaluarii feritinei In COVID-19 deoare-
ce, cu certitudine, poate fi declarat ca hipoxia severd, anoxia,
deterioreaza structura celulara [8].

Toate Incercarile de a estima gradul de severitate, prognos-
ticul si letalitatea predictiva a pacientilor cu COVID-19 plasati
in terapia intensiva, utilizdnd scorurile APACHE II, MODS,
SOFA etc., nu au avut rezultatul scontat, deoarece scorurile
calculate sunt foarte mici si nu reflecta realitatea severitatii
procesului patologic.

In situatia exceptionald, stabilirea gradului de severitate
al pacientilor cu COVID-19 este absolut necesard, deoarece va
ajuta in luarea deciziilor referitor la gestionarea fortelor, mij-
loacelor si manevrelor, precum si eficientizarea volumului de
lucru si succesiunii efectuarii masurilor de terapie intensiva.

Alti autori considera ca, coronavirusul ataca hemoglobina,
determinand disocierea hemului in fier si porfiring, iar apoi
proteinele virale capteaza porfirina. Prin urmare, continutul de
oxihemoglobina scade, iar organismul va acumula o cantitate
mare de ioni de fier ddunatori, care vor initia procese inflama-
torii, inclusiv, la nivelul tesutului pulmonar. Din aceasta cauza,
celulele produc cantitati mari de feritina serica pentru a lega
ionii liberi de fier, diminuand, astfel, leziunile inflamatorii [3].

in acest context, scopul lucrarii a fost estimarea rolului va-
lorilor feritinei in plasma pacientilor cu forme severe de CO-
VID-19, plasati in unitdtile de terapie intensivd, in estimarea
gradului de severitate a evolutiei maladiei, pronosticului si
letalitatii predictive.

Material si metode

Studiul a inclus 106 pacienti adulti, de ambele genuri, cu
varsta cuprinsa intre 29 si 88 de ani (varsta medie 63,6+12,6
ani), diagnosticati cu COVID-19 si spitalizati in Clinica ATI a
Spitalului Clinic Republican , Timofei Mosneaga” (perioada 07
martie — 04 mai 2020). Referinta standard pentru diagnostic,
clasificare clinica si tratament COVID-19 a fost elaborata con-
form Ghidului practic ,Managementul complicatiilor severe,
cauzate de infectia provocatd de coronavirus (COVID-19)”.

Nivelurile de feritina serica au fost masurate la momentul

Feritina si pacientul critic COVID-19

the basic missions of ICU doctors is to establish the degree of
severity of the patient’s condition, multiple monitoring mea-
surements and intensive care treatment.

Recent studies have highlighted the frequent presence in
patients with COVID-19 of several markers of the inflamma-
tory process: serum C-reactive protein (CRP), lactate dehydro-
genase, erythrocyte sedimentation rate (ESR) etc. [2, 4, 13]. In
severe cases, there is a massive avalanche of cytokines (IL-1,
IL-6,1L-17 etc.), associated with elevated serum ferritin levels,
which largely show a clinical picture similar to that of activa-
tion of macrophages [4, 11, 12, 14, 16].

Serum ferritin is a globular protein complex that comes
from damaged cells, considered a marker of cell damage. Be-
ing stored mainly in the cells of the reticuloendothelial sys-
tem, its serum level also reflects the morpho-functional state
of the endothelial layer, which is responsible for maintaining
circulatory homeostasis. This phenomenon argues the impor-
tance of evaluating ferritin in COVID-19, because it can cer-
tainly be stated that severe hypoxia, anoxia, damages the cell
structure [8].

All our attempts to establish the severity, prognosis and
predictive lethality of COVID 19 patients placed in intensive
care, using APACHE II, MODS scores. SOFA etc., did not have
the expected result, because the calculated scores are very low
and do not reflect the real severity of the pathological process.

In this exceptional state, determining the severity of pa-
tients with COVID 19 is absolutely necessary, as it will help in
making decisions regarding the management of forces, means
and maneuvers, as well as streamlining the workload and the
sequence of intensive care measures.

Other authors believe that the coronavirus attacks hemo-
globin, causing the hem to dissociate into iron and porphyrin,
and then viral proteins capture porphyrin. Therefore, the con-
tent of oxyhemoglobin decreases and the body will accumu-
late a large amount of harmful iron ions, which will initiate
inflammatory processes, including in the lung tissue. Because
of this, the cells produce large amounts of serum ferritin to
bind free iron ions, thus reducing inflammatory lesions [3].

In this context, the purpose of the study was to estimate
the role of ferritin values in the plasma of patients with severe
forms of COVID-19, placed in intensive care units in the con-
text of establishing the severity of disease progression, prog-
nosis and predictive lethality.

Material and methods

This study included 106 adult patients, of both genders,
aged 29 to 88 years (mean age 63.6+12.6 years), diagnosed
and confirmed positive with COVID-19 that were hospitalized
in the Anesthesiology and Intensive Care Clinic of the Clini-
cal Republican Hospital “Timofei Mosneaga”, between March 7
and May 4, 2020. The standard reference for diagnosis, clinical
classification and treatment COVID-19 was conducted accord-
ing to the Practical Guidelines “Management of severe compli-
cations caused by coronavirus infection (COVID-19)".

Serum ferritin levels were measured at diagnosis, us-
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diagnosticului, folosind tehnica de chemiluminiscenta (Immu-
lite 2000, DPC/M’dlab; Diagnostics Products Corp.). Un indice
de feritina (FI) a fost calculat folosind raportul dintre feritina
observata si limita superioara normald pentru varsta si sex.
Pacientii cu feritinemie serica au fost repartizati in trei gru-
puri: cu feritinemie serica moderata (de la 300 ng/ml pana la
1000 ng/ml la femei si de la 500 ng/ml pana la 1000 ng/ml
la barbati), feritinemie serica severa (de la 1000 ng/ml pana
la 2000 ng/ml), feritinemie serica nivel critic (mai mari de
2000 ng/ml).

Monitoringul pacientilor a inclus: evaluarea statutului ne-
urologic (oximetria cerebrala, gradul de afectare a cunostintei,
alte semne clinice si paraclinice), sistemul respirator (SpO,,
Fio,, indicele oxigenarii, bucla respiratorie, radiografia cutiei
toracice, CT pulmonar etc), statutul hemodinamic (PiCCO, mo-
nitorizarea invaziva si non-invaziva, ECG, ecocardiografia Do-
pller), echilibrele gazos, acido-bazic si electrolitic, analize bio-
logice ale sangelui (ureea, creatinina, glicemia, coagulograma,
ALT, AST, bilirubina), analiza generala a urinei etc., proteina C
reactiva, lactat dehidrogenaza, acidul lactic si feritina serica.

Terapia intensiva a inclus: terapia antivirala si antibacte-
riana prin metoda de deescaladare, terapia respiratorie cu
aplicarea oxigenoterapiei prin masca faciala, aplicarea supor-
tului ventilator cu presiune pozitiva la expir prin masca CPAP
si ventilatia mecanica prin sonda oro-traheala cu aplicarea
diverselor regimuri ventilatorii, vitaminoterapia cu utilizarea
vitaminelor C, B1, B6, B12, corticosteroizi (metilprednisolon),
heparinoterapia (heparina nefractionatd), componente si pre-
parate sanguine (albumind umang, plasma proaspat congela-
ta, plasma antistafilococica, plasma convalescenta, eritrocite
deleucocitizate), terapia eferentd (plasmafereza izooncotica,
izovolemica, afereza prin exfuzie de siange cu restituirea de
eritrocite deleucocitizate), insulinoterapia, protectia gastrica,
terapia inovasotropa.

Datele sunt prezentate drept valori absolute si relative.
Statistica descriptiva.

Rezultate

Initial, au fost studiate valorile feritinei serice la 106 paci-
enti gravi cu COVID-19, plasati in UTI, care au intrunit crite-
rile de internare. Feritina serica a avut valori crescute la 102
(96,23%) pacienti, dintre care, la 17 (16,67%) bolnavi - feri-
tinemie serica moderata, la 51 (50,0%) - feritinemie serica
severa si la 34 (33,33%) dintre ei - feritinemie serica critica,
fiind statistic semnificativa diferenta dintre valorile moderate
si severe (p<0,001) si cea critica (p<0,01).

Este cunoscut faptul ca cea mai frecventa si severa compli-
catie a COVID-19 este ARDS, sindromul care prezinta o mare
provocare terapeutica pentru intensivisti, prin evolutia fulmi-
nantd a insuficientei pulmonare, cu dereglari poliorganice si
polisistemice, incidenta inalta a complicatiilor severe, costuri
fabuloase de tratament, rezultate frecvent nefavorabile. in
contextul determinarii rolului valorilor feritinei in stabilirea
severitatii procesului patologic la pacienti cu COVID-19, au
fost cercetate valorile ei serice, in corelare cu fazele ARDS.

Din Tabelul 1 reiese ca detresa respiratorie acuta a fost pre-
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ing the chemiluminescence technique (Immulite 2000, DPC/
M’dlab; Diagnostics Products Corp.). A ferritin index (FI) was
calculated using the ratio of observed ferritin to the normal
upper limit for age and sex. Patients with serum ferritinemia
were divided into three groups: moderate serum ferritinemia
(300 ng/ml to 1000 ng/ml in women and 500 ng/ml to 1000
ng/ml in men), severe serum ferritinemia (from 1000 ng/ml
to 2000 ng/ml), and critical serum ferritinemia (greater than
2000 ng/ml).

Patient monitoring included: assessment of neurological
status (brain oximetry, impairment of knowledge, other clini-
cal and paraclinical signs), assessment of respiratory system
(SpO,, Fi0,, oxygenation index, respiratory loop, chest x-ray,
lung CT etc.), hemodynamic status (PiCCO, invasive and non-
invasive monitoring, ECG, Doppler echocardiography), gas, ac-
id-base and electrolyte balances, biological blood tests (urea,
creatinine, blood glucose, coagulation tests, ALT, AST, biliru-
bin), urinalysis, C-reactive protein, lactate dehydrogenase, lac-
tic acid and serum ferritin.

Treatment in the ICU included: antiviral and antibacterial
therapy by de-escalation method, respiratory therapy with
the application of oxygen therapy by facial mask, application
of ventilator support with positive exhalation pressure by
CPAP mask and mechanical ventilation by tracheal intubation
with the application of various ventilator regimens, vitamin
therapy with use of vitamins C, B1, B6, B12, corticosteroids
(methylprednisolone), heparin therapy, blood components
and preparations (human albumin, fresh frozen plasma, an-
tistaphylococcal plasma, convalescent plasma, washed red
cells), efferent therapy (plasmapheresis, blood exfusion with
restitution of washed red cells), insulin therapy, gastric pro-
tection, inovasotropic therapy.

Data are presented as absolute and relative values. De-
scriptive statistics.

Results

Initially, serum ferritin values were studied in 106 severe
patients with COVID-19 placed in the ICU, who met the ad-
mission criteria. Serum ferritin had elevated values in 102
(96.23%) patients, of which in 17 (16.67%) patients - mod-
erate serum ferritinemia; in 51 (50.0%) - severe serum fer-
ritinemia and in 34 (33.33%) patients - critical serum ferri-
tinemia, being statistically significant the difference between
moderate and severe values (p<0.001) and critical (p<0.01).

It is known that the most common and severe complica-
tion of COVID-19 is ARDS, the syndrome that presents a great
therapeutic challenge for ICU specialists by sudden evolution
of lung failure, with poly organic and polysystemic disorders,
high incidence of severe complications, fabulous treatment
costs, frequent unfavorable results. In the context of determin-
ing the role of ferritin values in establishing the severity of the
pathological process in patients with COVID-19 we investigat-
ed its serum values in correlation with ARDS phases.

Table 1 show that acute respiratory distress was present in
all patients with the elevated serum ferritin levels, with severe
phases of ARDS II and III occurring in more than 2/3 of pa-
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Tabelul 1. Nivelul feritinei serice la pacientii infectati cu SARS-COV-2 (Covid-19) in functie de faza ARDS.
Table 1. Serum ferritin levels in patients infected with SARS-COV-2 (Covid-19) depending on the ARDS phase.

Feritina serica Faza ARDS // ARDS phase
Serum ferritin Total Fazal // Phasel Faza Il // Phase II Faza Ill // Phase III p
Moderata
Mi‘;dera 4 17 (16,67%) 10 (52,82%) 5(29,41%) 2 (11,77%) <0,01*
Severa
0, 0, 0, 0,

Severe 51 (50,0%) 19 (43,18%) 16 (31,37%) 16 (31,37%) ns
Critica <0,01*

34 (33,339 0 (09 14 (41,189 20 (51,829 ’
Critical ( %) (0%) ( %) ( %) <0,001**
Total 102 (100%) 29 (28,43%) 35 (34,31%) 38 (37,26%) -

Notd: *- faza I vs faza III; **- faza I vs faza II; faza I vs faza III.

Note: *- phase I vs phase III; **- phase I vs phase II; phase I vs phase III.

zenta la toti pacientii cu feritina serica crescutd, fazele severe
ale ARDS II si III inregistrandu-se la peste 2/3 din bolnavi. Din
cei 17 bolnavi care aveau ferititina serica la valori moderate,
ARDS faza I s-a inregistrat la 10 (52,82%) pacienti, ARDS faza
I -1a5 (52,82%) si ARDS faza III - doar la 2 (11,77%) bol-
navi, fiind statistic semnificativa diferenta dintre cei cu faza
[ vs faza II (p<0,01). La pacientii cu valorile feritinei severe,
ARDS faza I s-a constatat la 19 (43,18%) pacienti, ARDS faza Il
silll -la cate 16 (31,37%) bolnavi, fara diferente statistic sem-
nificative Intre grupuri. La bolnavii cu valorile feritinei critice,
ARDS faza I nu s-a inregistrat, ARDS faza II a fost determinat
la 14 (41,18%) si faza 11l 1a 20 (51,82%) bolnavi, fiind statis-
tic semnificativ, comparativ cu faza I (p<0,001 faza I vs faza II;
p<0,001 faza I vs faza III).

Sunt binecunoscute consecintele nocive ale acidozei asu-
pra homeostaziei pacientului critic prin perturbarea perme-
abilitatii membranelor vasculare si celulare, dezvoltarea ede-
mului endoteliului capilar si a elementelor figurate ale san-
gelui, neurogliei, sistemului conductor al inimii (declansarea
dereglarilor de excitabilitate, conductibilitate si contractilita-
te), dereglarea mecanismelor de coagulare ale sangelui, hemo-
lizei, cresterii vascozitatii sanguine, producerea schimbarilor
severe in sistemul microcirculator (agregarea eritrocitelor cu
sludge), intr-un final, producandu-se modificari functionale si
structurale celulare ireversibile, cu declansarea multiplelor
disfunctii de organe [13, 19].

Dintre cei 102 pacienti cu COVID-19, forma grava, cu feri-
tina serica crescuta, inclusi in studiu, la 97 (95,1%) pacienti
s-au Inregistrat niveluri crescute in sange ale acidului lactic:
la 37 (38,14%) de pacienti - lactatacidemie moderatd, la 42
(43,3%) de bolnavi - severa si la 18 (18,56%) pacienti - lac-
tatacidemie cu valori critice, fiind statistic semnificativa dife-
renta dintre cei cu valori moderate vs critica (p<0,01) si valori
severe vs critice (p<0,001).

S-a constatat o corelare direct proportionala dintre valo-
rile Tnalte ale feritinei serice si gradul de severitate al lactata-
cidemiei: dintre cei 18 pacienti cu lactatacidemia severa (4-6
mmol/l), la 11 (61,11%) pacienti, feritina serica avea valori

tients. Of the 17 patients with moderate serum ferritin, ARDS
phase I was recorded in 10 (52.82%) patients, ARDS phase
I - in 5 (52.82%) and ARDS phase III - in only 2 (11.77%)
patients, being statistically significant the difference between
those with phase I vs. phase II (p<0.01). In patients with se-
vere ferritin values, ARDS phase I, was found in 19 (43.18%)
patients, ARDS phases II and III - in 16 (31.37%) patients,
without statistically significant differences between strati-
fied groups according to the degree of ARDS. In patients with
critical ferritin values, ARDS phase I was not recorded, ARDS
phase II was determined in 14 (41.18%) and phase III - in 20
(51.82%) patients, being statistically significant compared
to phase I (p<0.001 phase I vs. phase II; p<0.001 phase I vs.
phase III).

The harmful consequences of acidosis on the critical pa-
tient’s homeostasis are well known by disturbing the perme-
ability of vascular and cell membranes, developing edema of
the capillary endothelium and figurative elements of blood,
neuroglia, conductive system of the heart (triggering disor-
ders of excitability, conductivity and contractility), dysfunc-
tion in blood coagulation mechanisms, hemolysis, increased
blood viscosity, severe changes in the microcirculatory system
(aggregation of erythrocytes with sludge), eventually produc-
ing irreversible functional and structural changes in cells, with
the onset of multiple organ dysfunctions [13, 19].

Of the 102 patients with severe serum ferritin COVID-19
included in the study, 97 (95.1%) patients had elevated lac-
tic acid levels: 37 (38.14%) patients presented moderate
lactic acidemia, 42 (43.3%) patients presented severe lactic
acidemia, and 18 (18.56%) were found with critical values of
lactate levels, being statistically significant the difference be-
tween those with moderate vs. critical values (p<0.01), values
severe vs. critical (p<0.001).

We found a directly proportional correlation between high
serum ferritin values and the severity of lactate levels: of the
18 patients with severe lactic acidemia (4-6 mmol/l), in 11
(61.11%) patients, serum ferritin had critical values (over
2000 ng/ml), in 6 (33.33%) patients severe ferritin values and
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Tabelul 2. Nivelul feritinei serice la pacientii cu forme severe de Covid-19 in functie de lactatacidemie.
Table 2. Serum ferritin levels in patients with severe forms of Covid-19 according to lactatacidemia.

Feritina serica

Nivelele serice de lactat, mmol/1 // Seric lactate levels, mmol/I

Serum ferritin normal total

Moderatd // mild 5 (29,41%) 12 (70,59%)

Severa // severe 0 (0%) 51 (100%)
Critica // critical 0 (0%) 34 (100%)
Total 5 (4,90%) 97 (95,10%)

8 (47,07%)
24 (47,06%)
5 (14,70%)

37 (38,14%)

4<6 6< p

3 (17,64%) 1 (5,88%) <0,05*

21 (41,17%) 6 (11,77%) <0,001%*
18 (52,95%) 11 (32,35%) <0,001***

42 (43,30%) 18 (18,56%) -

Notda: *- gr. 1 vs gr. lIl; **~ gr. 1 vs gr. Il si/and IV; ***- gr. [ vs gr. I1.
Note: *- gr. L vs gr. I1]; **~ gr. L vs gr. [1l si/and IV; ***- gr. [ vs gr. I1.

critice (peste 2000 ng/ml), la 6 (33,33%) - valori severe si
doar la un pacient (5,56%) s-au determinat valori moderate
ale feritinei.

Dupa cum se vede din Tabelul 2, pacientii care au avut va-
lori moderat crescute ale feritinei serice, au prezentat cel mai
frecvent (47,07%) valori moderate de lactatacidemie, fiind
statistic semnificativ, comparativ cu subgrupul cu valori cri-
tice (p<0,05). Pacientii care au avut valori sever crescute ale
feritinei serice, au prezentat cel mai frecvent atat valori mo-
derate (47,06%), cat si severe crescute (41,17%) de lactataci-
demie, fiind statistic semnificativ, comparativ cu cei cu valori
critice crescute de acid lactic in plasma (p<0,001 gr. I vs gr. III;
p<0,001 gr. I vs gr. IV). Pacientii cu valori critice crescute de
feritind serica au prezentat, mai frecvent, valori severe si cri-
tice crescute de acid lactic, fiind statistic semnificative pentru
valori severe (p<0,001 gr. [ vs gr. II).

Anterior a fost constatat ca toti pacientii cu COVID-19, pla-
sati in terapia intensiva, sunt suferinzi de ARDS, deci, prezinta
hipoxie tisulard decompensatd. Acest fenomen ne-a sugerat
cercetarea semnelor clinice neurologice, in dependenta de ni-
velul feritinei in sange, pentru a stabili gradul de afectare al
sistemulul nervos, in corelare cu valorile feritinei serice (Ta-
belul 3).

Cefaleea, semn clinic relevant in clinica COVID-19, s-a in-
registrat in cazul a 76 (74,51%) de pacienti, la care feritina
serica a fost crescutd, dintre care: la pacientii cu nivel moderat
de feriting, cefaleea a fost inregistrata la 16 (20,05 %) dintre
ei; cu nivel sever de feritind - la 48 (63,16%) si la cei cu nivel
critic de feritind - doar la 12 (15,75%) bolnavi, fiind statistic
semnificativa deferenta dintre cei cu valori severe si modera-
te (p<0,001) si critica (p<0,001). De mentionat ca explorarea
acestui semn clinic a fost imposibila la pacientii cu nivelul cri-
tic de feritinemie, deoarece majoritatea se aflau in somn anes-
tezic, fiind la ventilatie artificiala.

Un indice al hipoxiei tisulare cerebrale decompensate este
afectarea cunostintei, care a fost Inregistrata la 20 (19,61%)
de bolnavi, manifestata la 3/4 dintre ei prin obnubilare, iar
1/4 au fost in stare de coma. Important e ca starea de coma s-a
inregistrat doar la pacientii cu un nivel critic al feritinei serice.

Amnezia, un semn tardiv, indirect, dar cert de afectare a

only in one patient (5.56%) moderate ferritin values were de-
termined.

As can be seen from Table 2, the patients who had mod-
erately elevated serum ferritin values showed the most fre-
quent (47.07%) moderate values of lactic acidemia, being
statistically significant compared to critical values (p<0.05).
Patients who had severely elevated serum ferritin values
most frequently had both moderate (47.06%) and severely
elevated (41.17%) lactic acidemia, being statistically signifi-
cant compared to those with critical elevated lactic acid levels
in plasma (p<0.001 gr. I vs gr. III; p<0.001 gr. I vs gr. IV). Pa-
tients with elevated critical serum ferritin values more fre-
quently showed severe and elevated critical lactic acid values,
being statistically significant for severe values (p<0.001 gr. I
vs gr. I1).

We found above, that all patients with COVID-19 placed in
intensive care were suffering from ARDS, so they have damag-
ing tissue hypoxia. This phenomenon suggested the research
of neurological clinical signs depending on the level of ferritin
in the blood, to determine the degree of damage to the nervous
system in correlation with serum ferritin values (Table 3).

Headache, a clinically relevant sign in the COVID-19 clinic,
was reported in 76 (74.51%) patients in whom serum ferritin
was elevated, of which: in patients with moderate ferritin lev-
els, headache was 16 (20.05%) of them; with severe ferritin
level - at 48 (63.16%) and in those with critical ferritin level
- only in 12 (15.75%) patients, being statistically significant
the difference between those with severe and moderate val-
ues (p<0.001) and critical values (p<0.001). It should be noted
that the exploration of this clinical sign was impossible in pa-
tients with critical level of ferritinemia, because most of these
patients were in anesthetic sleep with artificial ventilation.

An index of deteriorating cerebral tissue hypoxia is im-
paired consciousness, which was recorded in 20 (19.61%) pa-
tients, manifested in 3/4 of them by numbness, and 1/4 were
in a coma. Importantly, the coma was recorded only in patients
with critical serum ferritin levels.

Amnesia, a late, indirect but definite sign of impaired con-
sciousness, occurred in 93 (91.18%) patients. We mention
that the frequency of amnesia is 3-5 times higher in patients
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Tabelul 3. Simptomele afectarii sistemului nervos central in corelare cu nivelul feritinei serice la bolnavii critici COVID-19 (n=102).
Table 3. Symptoms of central nervous system involvement correlated with serum ferritin levels in critically ill patients COVID-19 (n=102).

Feritina serica // Serum ferritin

Semnele clinice

51 (50,0%)

Severa Critica p
Severe Critical
34 (33,33%)

Total Moderata
Clinical signs Total Mild
102 (100%) 17 (16,67%)
Cefalee
Headache 76 (74,51%) 16 (21,05%)

Dereglari comportamentale

Behavioral disorders 22 (21,57%) 2(9,90%)
Obnubilare

Dizziness 15 (14,71%) 2(13,33%
Comall 3 (2,94%) 0(0,0%)
Comal Il 2 (0,49%) 0(0,0%)
Coma III 0(0,0%) 0 (0,0%)
Amnezie

Amnesia 93 (91,18%) 11 (11,83%)
Meningism 1(0,98%) 0 (0,0%)
Vertij o o
Vertigo 31 (30,39%) 7 (22,58%)

Atacuri de panica

0,
Panic attacks 7(6:86%)

0(0,0%)

48 (63,16%)

8 (36,36%)

18 (58,07%)

3 (42,86%)

12 (15,79%) <0,001%; <0,001**

12 (54,55%) <0,05%; <0,001***

8 (53,33%) 5 (33,34%) <0,05*
0 (0,0%) 3 (100%) NA
0 (0,0%) 2 (100%) NA
0 (0,0%) 0 (0,0%) NA

48 (51,61%) 34 (36,56%) <0,001%; <0,05**; <0,001***
1 (100%) 0 (0,0%) NA

6 (19,35%) <0,01%; <0,01**

4 (57,14%) NA

Notd: *- moderat vs sever; **- critic vs sever; ***- moderat vs critic.
Note: *- mild vs severe; **- critical vs severe; ***~ mild vs critical.

cunostintei, s-a inregistrat la 93 (91,18%) de pacienti. Men-
tionam ca frecventa amneziei este de 3-5 ori mai mare la pa-
cientii cu nivel sever si critic al feritinei in sange. Astfel, circa
11% dintre pacientii care au prezentat amnezie, aveau nivelul
moderat crescut al feritinemiei; aproximativ 1/2 aveau un ni-
vel sever si circa 1/3 - un nivel critic crescut, fiind statistic
semnificativa diferenta.

Dereglarile comportamentale au fost determinate la 22 de
pacienti, dintre care, In doud cazuri, s-a atestat un nivel mo-
derat crescut al feritinemiei; la 8 pacienti, nivelul a fost sever
crescutsila 12 (55%) bolnavi, feritina serica a atins valori criti-
ce. Deci, pacientii cu nivel critic crescut de feritina au prezentat,
statistic semnificativ, mai frecvent dereglari de comportament.

Majoritatea indicilor hemodinamici ai pacientilor plasati in
UTI cu COVID-19 au inregistrat valori corespunzatoare stari-
lor critice. Monitorizarea hemodinamicii centrale prin utiliza-
rea metodei PiCCO ne-a confirmat cresterea la toti pacientii
a markerului ARDS-ului - indicele apei extravasculare pul-
monare (ELWI). La cei 15 pacienti monitorizati prin aceasta
metod3, s-a constatat cresterea indicelui respectiv de 2-3 ori.
La valorile ELWI peste 18 ml/kg, supravietuitori nu au fost.
Mentionam, ca la cei decedati valorile feritinei au avut un nivel
critic.

Discutii

Razboaiele contemporane, calamitatile naturale si artificia-
le, cataclismele sociale creeaza premize reale de aparitie a no-
ilor focare endemice cu evolutie periculoasa. COVID-19, boala

with severe and critical levels of ferritin in the blood. Thus,
about 11% of patients with amnesia had moderately high lev-
els of ferritinemia, about 1/2 had severe levels and about 1/3
increased critical levels, the statistical difference being signifi-
cant.

Behavioral disorders were determined in 22 patients, of
which in two cases there was a moderately high level of fer-
ritinemia, in 8 patients the level was severely increased and in
12 (55%) patients, serum ferritin reached critical values. So
patients with critically elevated ferritin had statistically sig-
nificantly more frequent behavioral disorders.

Most of the hemodynamic indexes of the patients placed
in the ICU with COVID-19 registered values corresponding to
the critical conditions. Monitoring of central hemodynamics
using the PiCCO method confirmed the increase in all patients,
in whom PiCCO was installed, of the ARDS marker - extra
lung water index (ELWI). In the 15 patients monitored by this
method, we established the increase of this index, ELWI, by
2-3 times. At ELWI values over 18 ml/kg there were no sur-
vivors. We mention that in the deceased, ferritin values had a
critical level.

Discussion

Contemporary wars, natural and artificial calamities, so-
cial cataclysms create real premises for the emergence of new
endemic outbreaks with dangerous evolution. COVID-19, an
infectious disease caused by the coronavirus SARS-CoV-2, dis-
covered in Wuhan, China, which causes a severe acute respira-
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infectioasa, cauzata de coronavirusul SARS-CoV-2, descoperit
in Wuhan, China, care provoaca sindromul respirator acut se-
ver, a creat multiple probleme sistemului medical. Acestea se
rasfrang asupra intregului sistem economico-social global [3,
10, 15, 21]. Organizarea procesului curativ al bolnavilor cu
forme severe dupa principiile clasice duce la crearea unui cerc
vicios: pe de o parte, masurile curative incomplete si inefica-
ce 1n unitatile de terapie intensiva duc la sporirea numarului
de bolnavi cu forme severe si complicatii, iar pe de alta parte,
capacitatea insuficienta a sectiilor de reanimare si terapie in-
tensiva nu permite internarea tuturor bolnavilor care necesita
tratament intensiv [7, 9,16].

Ponderea inalta a pacientilor cu evolutie severa, multiple
complicatii pulmonare, inclusiv, la distanta, au creat probleme
in organizarea activitatilor unitatilor de terapie intensiva in
majoritatea tarilor. Pentru a stabili algoritmul de tratament al
bolnavului cu COVID-19 si insuficientd respiratorie, este esen-
tiala cuantificarea severitatii afectarii pulmonare, interpreta-
rea adecvata a raspunsului fiziologic general si al comorbidi-
tatilor asociate [5, 7, 10, 16].

O complicatie majora a infectiei cu coronavirusul SARS-
CoV-2 este declansarea ARDS-ului, cauzat de multiple leziuni
inflamatorii la nivelul membranelor alveolo-capilare, cu sta-
bilirea infiltratiilor pulmonare bilateral si hipoxemie severa.
ARDS-ul este un eveniment devastator, indus, in mare parte,
de ,furtuna de citokine"”, cu o mortalitate inaltd, asociata cu
varsta >65 ani, diabetul zaharat si hipertensiunea arteriala,
care poate apdrea Intr-o varietate de situatii clinice, cu carac-
teristici asemdnatoare celor intalnite in socul septic de etiolo-
gie bacteriana sau in limfohistiocitoza hemofagocitica [3, 5, 6].

Una din misiunile de baza ale intensivistilor este stabilirea
gradului de severitate al ARDS-ului prin aplicarea masurilor
de monitoring in timpul progresiei leziunilor pulmonare, pen-
tru ca algoritmul tratamentului intensiv sa fie cat mai rentabil.
Aceste postulate au stat la baza lucrarii noastre in contextul
studierii valorilor feritinei serice, ca marker al gradului de se-
veritate al pacientului critic plasat in unitdtile de terapie in-
tensiva. Frecventa feritinemiei la pacientii plasati in UTI este
inalta si ajunge 1a 95,1%, cu o crestere proportionala gradului
de severitate a starii pacientului. Coreland valorile feritinei
serice cu gradul de severitate al ARDS-ului, sindrom clasic in
COVID-19, am stabilit o legatura direct proportionala dintre
feritinemia crescuta si gravitatea ARDS-ului. Astazi, la dispozi-
tia cercetatorilor sunt insuficiente informatii, care sa includa
analiza feritienemiei la bolnavii cu COVID-19, iar cele prezente
sunt fragmentare sau incomplete. Recent, specialistii Institu-
tului de Nefrologie, Marseille, Franta, unde analiza feritinei
este un examen de rutind, au raportat ca dintr-un lot de 270
de pacienti supusi hemodializei, au identificat 22 de bolnavi
de COVID-19 si la toti concentratiile feritinei serice erau, cel
putin, triplate, comparativ cu analizele prelevate precedent
infectarii. Astfel, autorii se intreabad daca feritina serica poa-
te fi folositd ca marker de screening pentru COVID-19 [17].
Concentratia serica crescuta a feritinei este, deseori, asociata
cu raspunsul imun si inflamator in diverse infectii. Unele stu-
dii au aratat ca pacientii cu infectie bacteriana aveau un nivel
mai mare de feritind in comparatie cu infectia virala [4, 13],
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tory syndrome, has created multiple problems for the medical
systems. These affect the entire global economic and social
system [3, 10, 15, 21]. The organization of the treatment pro-
cesses of patients with severe forms according to the classical
principles leads to the creation of a vicious circle: incomplete
and ineffective treatment measures in intensive care units in-
crease the number of patients with severe forms and compli-
cations, on the other hand, insufficient capacity of intensive
care units does not allow the placement of all patients in need
of intensive treatment [7, 9, 16].

The high share of patients with severe development and
multiple pulmonary and distant complications have created
problems in organizing the activities of intensive care units
in most countries. To establish the treatment algorithm of the
patients with COVID-19, in respiratory failure, it is essential to
quantify the severity of lung damage, proper interpretation of
the general physiological response and associated morbidities
[5,7,10,16].

A major complication of SARS-CoV-2 coronavirus infection
is the onset of ARDS, caused by multiple inflammatory lesions
in the alveoli-capillary membranes, with the establishment of
bilateral pulmonary infiltrations and severe hypoxemia. ARDS
is a devastating event, largely induced by the “cytokine storm”,
with a high mortality associated with age >65 years, diabetes
and hypertension, which can occur in a variety of clinical situ-
ations, with characteristics similar to those of encountered in
septic shock of bacterial etiology or in hemophagocytic lym-
phohistiocytosis [3, 5, 6].

One of the basic missions of the ICU doctors is to estab-
lish the degree of severity of the ARDS by applying monitor-
ing measures during the progression of the lung lesions so
that the intensive treatment algorithm is as cost-effective as
possible. These postulates were the basis of our work in the
context of studying the values of serum ferritin as a marker of
the severity of the critically ill patient placed in intensive care
units. The frequency of ferritinemia in patients placed in the
ICU is high and reaches 95.1%, with an increase proportional
to the severity of the patient’s condition. By correlating serum
ferritin values with the severity of ARDS, a classic syndrome
in COVID-19, we established a directly proportional link be-
tween increased ferritinemia and the severity of ARDS.

Today, there is insufficient information available to re-
searchers, including the analysis of ferritinemia in patients
with COVID-19, and those present are fragmentary or incom-
plete. Recently, specialists from the Institute of Nephrology,
Marseille, France, where ferritin analysis is a routine examina-
tion, reported that out of a group of 270 patients undergoing
hemodialysis, they identified 22 patients with COVID-19 and
in all, serum ferritin concentrations were at least tripled com-
pared to analyzes taken prior to infection. Thus, the authors
question whether serum ferritin can be used as a screening
marker for COVID-19 [17]. Elevated serum ferritin is often as-
sociated with the immune and inflammatory response in vari-
ous infections. Some studies have shown that patients with
bacterial infection have a higher level of ferritin compared to
viral infection [4, 13], specifying that the inclusion of ferritin
plasma examination in the set of laboratory investigations in
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specificand ca includerea examinarii concentratiei plasmatice
a feritinei in setul investigatiilor de laborator la pacientii cu
septicemie este justificata [18].

Ulterior, am comparat nivelul feritinemiei cu lactacidemia,
care este un biomarker binecunoscut al starilor de soc si al
sindromului disfunctiei multiple de organe cauzat de perfu-
zia tisulara scazuta, cu tulburari ale functiilor mitocondriale.
De asemenea, valorile severe si critice ale feritinei au corelat
cu nivelul Tnalt si foarte inalt al lactatului seric, ceea ce ne ar-
gumenteaza ca feritina este un marker obiectiv al gradului de
severitate al pacientilor cu COVID-19.

Estimarea apei extravasculare pulmonare, indice cunoscut
ca marker al letalitatii inalte la bolnavii critici, ne-a demon-
strat ca nivel critic al feritinemiei era insotit de un indice ELWI
foarte 1nalt (circa 16), ceea ce reflecta starea extrem de grava
a pacientului cu COVID-19, pronosticul, in aceste cazuri, fiind
rezervat, cu o Inalta rata de exituri letale.

Concluzii

1) ARDS-ul, inregistrat la toti pacientii in UTI, reflecta o
stare grava/critica generala a pacientului cu COVID-19
prin declansarea multiplelor leziuni hipoxice secundare,
care induc disfunctii si insuficiente la distanta, frecvent
determinand tabloul unei stari de MODS. Este prea sim-
plist de a categorisi starea generala critica doar dupa
ARDS. Parametrii inclusi in calcularea scorurilor stabi-
lirii gradului de severitate la pacientii critici plasati in
UTI, cu patologie non COVID-19, nu ne reflecta obiectiv
starea critica, prognosticul si mortalitatea predicitiva la
pacientii studiati.

2) Feritinemia serica, fiind un semn cert de detresa celulara
si mitocondriald, precum si un indiciu al leziunii endoteli-
ale severe, poate servi drept marker al unui grad avansat
de severitate a patologiei. Feritinemia serica severa este
un indicator al consecintelor grave ale hipoxiei tisulare,
care argumenteaza aplicarea metodelor contemporane
de terapie intensiva eferenta: plasmafereza izooncotica,
izovolemica, afereza prin exfuzie de sange cu restitutia de
eritrocite deleucocitizate etc.

3) Lactatacidemia, fiind un biomarker al socului si sindrom-
ului de disfunctie multipla de organe, este cunoscuta ca
un criteriu n stabilirea diagnosticului de soc sau MODS,
iar nivelul lactatacidemiei ne determina stadiile socului
si ale MODS-ului. Studiul nostru a demonstrat o corelare
direct proportionala a valorilor feritinemiei serice si ale
lactatacidemiei.
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Feritina si pacientul critic COVID-19

patients with sepsis is justified [18]. Subsequently, we com-
pared the level of ferritinemia with lactic acidemia, which is a
well-known biomarker of shock and multiple organ dysfunc-
tion syndrome, caused by low tissue perfusion with mitochon-
drial function disorders. Also, severe and critical ferritin val-
ues correlated with high and very high serum lactate levels,
which argue that ferritin is an objective marker of the severity
of COVID-19 patients.

Estimation of pulmonary extravascular water, an index
known as a marker of high lethality in critically ill patients,
showed that the critical level of ferritinemia was accompanied
by a very high ELWI index (about 16), which argues the ex-
tremely serious condition of the patient with COVID-19, the
prognosis being reserved, with a high rate of lethal outcome.

Conclusions

1) ARDS recorded in all patients in the ICU argues a serious
/ critical general condition of the patient with COVID-19
by triggering multiple secondary hypoxic lesions, which
induce distant dysfunctions and insufficiencies, frequent-
ly determining the picture of a MODS condition. It is too
simplistic to categorize the general critical and / or ultra-
critical state only after ARDS. The parameters included in
the calculation of severity scores in critically ill patients
placed in the ICU, with non-COVID-19 pathology, do not
objectively reflect the critical condition, prognosis and
predictive mortality in patients included in our study.

2) Serum ferritinemia, being a sure sign of cellular and mi-
tochondrial distress, as well as an indication of severe
endothelial injury, can serve as a marker of an advanced
degree of the severity of the disease. Severe serum fer-
ritinemia is an indicator of the serious consequences of
tissue hypoxia, which argues for the application of con-
temporary methods of efferent intensive care: isooncotic,
isovolemic plasmapheresis, apheresis by blood exfusion
with restitution of washed erythrocytes etc.

3) Lactic acidemia, being a biomarker of shock and multiple
organ dysfunction syndrome, is known as criteria in es-
tablishing the diagnosis of shock or MODS, and the level
of lactic acidemia, determines the stages of shocks and
MODS. Our study demonstrated a directly proportional
correlation of serum ferritinemia and lactic acidemia.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Pana in prezent, nu s-a estimat influenta metodelor de
preventie si protectie asupra sanatatii populatiei; de aseme-
nea, ramane loc de discutii referitor la eficacitatea fiecarei
metode de protectie impotriva raspandirii SARS-CoV-2.

Ipoteza de cercetare

Comlexitatea aplicarii metodelor de prevenire si protectie
scade rata imbolnavirilor si mentine sub supraveghere pan-
demia de COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

Articolul contine o sinteza a publicatiilor recente despre
metodele de prevenire si control al pandemiei de COVID-19.

Rezumat

Introducere. Masurile de preventie si de minimalizare a
raspandirii infectiei sunt esentiale in randul populatiei gene-
rale. Echipamentele de protectie personald (EPP) sunt un su-
biect, probabil, cel mai discutat si cel mai emotionant pentru
personalul de asistenta medicald din prima linie, care lucreaza
cu pacientii infectati cu coronavirus (COVID-19), dar si pentru
populatia de rand.

Material si metode. Pentru realizarea obiectivului trasat,
a fost efectuata o cautare avansata a literaturii de specialitate,
folosind motorul de cautare Google Scholar, precum si in ba-
zele de date PubMed, Research for Life si Medline. In aceasti

QIO

REVIEW ARTICLE

Strategies of prevention
and control of COVID-19
pandemic

Dumitru Cheptea®’, Svetlana Cociu?,
Angela Cazacu-Stratu?, Raisa Deleu!

IChair of hygiene, Nicolae Testemitanu State University of Medicine and Phar-
macy, Chisinau, Republic of Moldova.

Manuscript received on: 12.05.2020
Accepted for publication on: 04.06.2020

Corresponding author:

Dumitru Cheptea, assist. prof.

Chair of hygiene

Nicolae Testemitanu State University of Medicine and Pharmacy

165, Stefan cel Mare si Sfant ave., Chisinau, Republic of Moldova, MD-2004
e-mail: dumitru.cheptea@usmf.md

What is not known yet, about the topic

At the moment, the influence of prevention and protecti-
on methods on the health of the population has not been de-
monstrated. Also, the efectiveness of each method against the
capabilities this new virus also remains to be discussed.

Research hypothesis

The complexity of applying prevention and protection me-
thods reduces the disease rate and keeps the COVID-19 pan-
demic under surveillance.

Article’s added novelty on this scientific topic

The article summarizes recommendations from recently
published articles regarding the methods of prevention and
control of COVID-19 pandemic.

Abstract

Introduction. The measures for prevention and minimi-
zing the spread of infection are essential among the general
population. Personal protective equipment (PPE) is probably
the most discussed and touching topic for the first-line health-
care staff working with patients with coronavirus (COVID-19)
and for the general population.

Material and mehods. To achieve the proposed goal, it
was performed an advanced search of the literature using
the Google Scholar search engine and the PubMed, Research
for Life and Medline databases. In this review were included
44 articles published before 10 May 2020. All made state-
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sinteza, au fost incluse 44 de articole publicate inainte de 10
mai 2020. Toate constatarile si declaratiile facute se bazeaza
pe informatii publicate, listate in referinte.

Rezultate. in majoritatea cazurilor, au fost folosite masuri
de preventie sanitaro-epidemiologica tip carantina de 14 zile
a contactilor. De asemenea, s-a indicat dezinfectarea surafete-
lor cu solutie de clorura de var sau solutie alcoolica de 70% si
practicile de igiend a mainilor. Distanta sociala s-a indentificat
ca fiind o metodi foarte eficientd. In locurile unde nu a fost
posibil de respectat distanta sociala, s-a indicat folosirea echi-
pamentelor individuale de protectie.

Cuvinte cheie: COVID-19, masuri de preventie, echipa-
ment de protectie.

Introducere

La sfarsitul anului 2019, un nou coronavirus, denumit, ulte-
rior, SARS-CoV-2, a fost identificat ca fiind cauza unui focar de
boli respiratorii acute la Wuhan, un oras din provincia Hubei
din China. In februarie 2020, Organizatia Mondial a Sanata-
tii (OMS) a desemnat boala COVID-19, care reprezinta boala
coronavirus 2019. Prezentarea clinica a infectiei 2019-nCoV
variaza de la o pneumonie asimptomaticd pana la una foarte
severd, cu sindrom de detresa respiratorie acutd, soc septic si
isuficienta poliorganica, care poate duce la deces [1-3]. La 30
ianuarie 2020, OMS a declarat focarul COVID-19 o urgenta de
sanatate publica de ingrijorare internationald, iar Tn martie
2020, a Inceput sa o caracterizeze drept o pandemie, pentru
a sublinia gravitatea situatiei si a iIndemnat toate tarile sa ia
masuri in diagnosticarea infectiei si prevenirea raspandirii.

Orientarile provizorii, publicate de OMS la 7 martie 2020,
»Responding to community spread of COVID-19: interim guidan-
ce”[4], afirma ca prevenirea raspandirii COVID-19 se face prin
dezvoltarea de mecanisme de coordonare nu doar in sanatate,
ci si in domenii precum transport, comert, finante, securitate
si alte sectoare, care cuprind intreaga societate.

COVID-19 genereaza un numar mare de probleme si intre-
bari, prezentand provocari severe societatii, nu doar legate de
transmiterea bolii. Fiecare necesita o abordare complexa, mul-
tifactoriala si intersectoriald, pentru a gasi cea mai buna so-
lutie, bazata pe dovezi. Un rol important, in perioada actuala,
este de a constientiza urmadrile pandemiei, inclusiv, pe termen
lung si de a lua masuri eficiente de preventie si minimalizare
a impactului. Educatia pentru sandtate publica cu crearea de
abilitati, schimbarea de comportament, cultivarea unei culturi
igienice in randul populatiei necesita timp, iar eficienta ei, in
masura decisiva, este determinata si de complianta cetateni-
lor, dar nu este imposibil de realizat [4-6].

Fiecare tara implementeaza diferite masuri comunitare de
preventie si minimalizare a raspandirii infectiei, atat in randul
populatiei generale, cat si in cel al personalului medical.

Cele mai eficiente masuri de preventie, care au fost reco-
mandate In comunitate, includ: spalarea frecventa a mainilor
cu apa si sdpun, dezinfectarea lor cu solutii pe baza de alcool;
evitarea atingerii ochilor, nasului si gurii cu mainile murda-
re; practicarea corecta a igienei tusei si stranutului in cot sau

MJHS 23(1)/2020

ments are based on the published information listed in refe-
rences.

Results. In most cases, it were used sanitary-epidemio-
logical prevention measures such as 14-days quarantine for
contacts, also, it were indicated surface disinfection with lime
chloride solution or 70% alcoholic solution and hand hygiene
practices. Social distancing has proven to be a very effective
method. In place where it was not possible to respect these
measures, it was indicated to use personal protective equip-
ment.

Key words: COVID-19, preventive measures, protecting
equipment.

Introduction

At the end of 2019, a new coronavirus, later called SARS-
CoV-2, was identified as the cause of an outbreak of acute
respiratory disease in Wuhan, a city in Hubei Province, Chi-
na. In February 2020, the World Health Organization (WHO)
designated COVID-19 disease, which represents coronavirus
disease 2019. The clinical presentation of 2019-nCoV infecti-
on varies from asymptomatic to very severe pneumonia with
acute respiratory distress syndrome, septic shock and polyor-
ganic insufficiency, which can lead to death [1-3]. On 30 Janua-
ry 2020, the WHO declared the outbreak of COVID-19 a public
health emergency of international concern and in March 2020
began to characterize it as a pandemic to highlight the serious-
ness of the situation and urged all countries to take measures
to diagnose the infection and to prevent the spread.

Provisional guidelines published by WHO on 7 March
2020, "Responding to community spread of COVID-19: interim
guidance” [4], states that preventing the spread of COVID-19
can be done by developing coordination mechanisms not only
in health, but also in areas such as transport, trade, finance,
security and other sectors that encompass society as a whole.

COVID-19 generates a large number of problems and ques-
tions, presenting severe challenges to society, not only related
to the transmission of the disease, and each requires a com-
plex, multifactorial and cross-sectoral approach to find the
best, evidence-based solution. An important role in the cur-
rent period is to raise awareness of the consequences of the
pandemic, including the long term, and to take effective mea-
sures to prevent and minimize the impact. Public health edu-
cation with the development of skills, behavior changes and
promoting a hygienic culture among the population take time,
and its effectiveness to a decisive extent is also determined by
the compliance of citizens [4-6].

Each country implements different community measures
to prevent and minimize the spread of infection, both among
the general population and medical staff.

The most effective prevention measures that have been re-
commended in the community include: frequent hand hygiene
with soap and water and their disinfection with alcohol-ba-
sed solutions; avoid touching eyes, nose and mouth with dirty
hands; the correct practice of cough and sneezing hygiene in
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folosirea servetelelor de unica folosintd; purtarea unei masti
medicale, daca aveti simptome si efectuarea igienei mainilor
dupa inlaturarea mastii; mentinerea distantei sociale (minim
de 1 m).

Desi existd unele cunostinte despre modul in care o criza
pandemica poate avea impact asupra sanatatii publice, socie-
tatii si economiei, rezultatele cercetdrilor privind focarele de
boli infectioase anterioare (focarul SARS in 2002/2003 si fo-
carul MERS din 2015) [6-8] sugereaza ca masurile de control
a infectiei, cu toate efectele lor socio-economice negative pro-
funde, asigura capacitatea sistemului de sanatate pentru a face
fatda numarului crescut de persoane grav bolnave, ce necesita
spitalizare si salvarea vietilor omenesti [4-6].

Una dintre recomandarile de baza la nivel mondial si, anu-
me, utilizarea mastii, nu este sustinuta de dovezi stiintifice
suficiente. Eficacitatea si acceptabilitatea diferitelor tipuri de
masca de fatd in prevenirea infectiilor respiratorii in timpul
epidemiilor este redusa si contestata [7-11].

Echipamentul de protectie personala (EPP) este un su-
biect, probabil, cel mai discutat si cel mai emotionant pentru
personalul de asistenta medicala din prima linie care lucreaza
cu pacienti potential infectati cu coronavirus (COVID-19), dar
si pentru populatia de rand.

Material si metode

Pentru realizarea obiectivului trasat, a fost efectuata o ca-
utare avansatd a literaturii de specialitate, folosind motorul
de cautare Google Scholar, precum si in bazele de date Pub-
Med, Research for Life si Medline. Criteriile de selectare a ar-

”

ticolelor au inclus cuvintele cheie: ,igiena mdinilor’, ,masca’,
Jrespiratoare’, ,,echipamente individuale de protectie’, ,infectii
respiratori’, ,mdsuri preventive in scoli’, ,masuri preventive in
transport’, ,mdsuri de preventie la locul de muncad’.

Cautarea avansata in bazele de date a inclus articole cu
text integral, capitole de carte, lucrari prezentate la conferinte,
scrise in limba engleza si publicate in acces deschis in peri-
oada februarie-mai a anului 2020. Dupad analiza minutioasa a
titlurilor, au fost incluse doar articole originale, ce contineau
informatie relevanta referitor la masurile de preventie si la
metodele de protectie personala. Aditional, a fost efectuata o
analiza a bibliografiei acestor lucrari pentru a identifica surse
aditionale, care corespund obiectivelor studiului dat. Dintr-
un total initial de 2548 de rezultate de cdutare, 44 de articole
unice si relevante au fost, ulterior, analizate conform a patru
criterii de excludere, specifice obiectivelor prezentei sinteze
de literatura.

Informatia din aceste surse a fost selectatd, clasificata,
evaluata si sintetizatd, evidentiind pricipalele masuri sanita-
ro-epidemiologice aplicate in diferite tari si circumstante In
cadrul pandemiei COVID-19. La necesitate, pentru precizarea
unor notiuni, au fost consultate surse aditionale de informa-
tie. Publicatiile duplicate, articolele care nu au corespuns cu
scopul lucrarii si care nu au fost publicate in text integral, au
fost excluse din lista publicatiilor generate de motorul de cau-
tare.

Strategiile de prevenire si limitare a rdaspandirii pandemiei COVID-19

the elbow or the use of disposable wipes; wearing a medical
mask if you have symptoms and performing hand hygiene af-
ter removing the mask; maintaining social distance (minimum
1 m).

Although there is some knowledge about how a pandemic
crisis can impact public health, society and the economy, re-
search results on previous outbreaks of infectious diseases
(SARS outbreak in 2002/2003 and MERS outbreak in 2015)
[6-8] suggest that infection control measures with all the pro-
found negative socio-economic effects, ensure the capacity of
the health system to cope with the increased number of seri-
ously ill people, who need hospitalization and to save human
lives [4-6].

One of the basic recommendations worldwide, namely the
use of the mask, is not supported by sufficient scientific evi-
dence. The effectiveness and acceptance of different types of
face mask for the prevention of respiratory infections during
epidemics is reduced and disputed [7-11].

Personal protective equipment (PPE) is probably the most
discussed and touching topic for the first-line healthcare staff
working with patients with coronavirus (COVID-19) and for
the general population.

Material and methods

In order to achieve the goal, an advanced search of the
literature was performed using the Google Scholar search
engine, in the databases PubMed, Research for Life and Med-
line. The selection criteria for the articles included prevention
methods as well as modern personal protective equipment for
medical staff and general population, according to the key-

»ou

words: “hand hygiene’, “mask’, “respirators’, “personal protec-

» o« ”

tive equipment’, “respiratory infections’, “preventive measures
for schools’, “preventive measures in transportation services’,
“preventive measures at workplace”.

Advanced search of databases included full-text articles,
book chapters, papers presented at conferences written in
English and published in open access between February and
May 2020. After a thorough analysis of the titles, where se-
lected only the originals works containing relevant informa-
tion on preventive measures as well as methods of personal
protection. Additionally, the bibliography of selected sources,
also, was performed to find other additional sources that cor-
respond to the study aim. The initial search gave us more than
2548 results, only 44 unique and relevant articles were subse-
quently analyzed according to four exclusion criteria specific
to the objectives of this review.

The information from these sources was selected, classi-
fied, evaluated and synthesized highlighting the main sani-
tary-epidemiological measures applied in different countries
and circumstances during the COVID-19 pandemic. Dupli-
cated publications, publications that did not match the pur-
pose of the work and were not accessible for viewing, were
excluded from the list of publications generated by the search
engine.
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Rezultate

In cazul manifestarilor evenimentelor de urgenti de si-
natate publica de tip pandemic a unei infectii, este necesar, in
primul rand, implementarea unor masuri de restrictii si regle-
mentdri de ordin sanitaro-epidemiologic cu scop de a localiza
cat mai repede epidemia si de a limita raspandirea ei rapida in
societate. Una dintre aceste masuri este carantina.

Multiple studii sugereaza ca, carantina este cea mai efici-
enta metoda de reducere a numarului atat de infectati, cat si
de decedati [2, 7, 13]. Aceasta masura a fost mult mai eficienta
in tdrile care au initiat reguli stricte de carantind in faza initia-
14 a raspandirii infectiei [1, 14-16]. Intr-un articol, publicat in
Biblioteca Cochrane, care evalueaza 29 de studii, rezultatele
indica faptul ca masurile de carantina pot reduce numarul de
persoane infectate la rate de la 81% la 44%, iar numarul de
mortidela61%la31% [17, 18].

In pofida faptului ci au trecut mai mult de 2 luni dupa de-
pistarea primului caz in SUA, apelurile de a ramane acasa au
fost invocate doar in 33 de state, fiind nerespectate si de catre
multe administratii locale. Pe de alta parte, desi a fost criticat
foarte mult, carantina si regulile severe aplicate de guvernul
central al Chinei populatiei din Wuhan, a demonstrat ca aces-
tia au putut controla eficient numarul de cazuri din statele din
afara Hubei si ca ratele de deces au fost reduse.

In pandemia de gripa din 1918, importanta masurilor de
carantina a fost demonstrata foarte clar [3, 19, 16]. Cel mai
elocvent exemplu in acest sens vine din SUA - primul caz din
orasul Philadelphia, Pennsylvania, a fost observat pe 17 sep-
tembrie, Tnsa restrictiile sociale pentru a preveni raspandi-
rea, cum ar fi reducerea multimilor in spatiile publice au fost
instituite abia pe 3 octombrie, cand au existat 40 de decese
la fiecare 100.000 de oameni. Din pacate, masurile instituite
dupa acest punct au fost insuficiente si pana la jumatatea lunii
octombrie, acest numar a ajuns la 250 de morti la 100.000 de
persoane. in schimb, primul caz din St. Louis, Missouri, a fost
observat la 5 octombrie, au fost instituite restrictii sociale pe
7 octombrie, iar numarul de cazuri si rata mortalitatii au fost
mentinute la un numar scazut.

OMS recomanda ca persoanele care au contactat cu pa-
cienti cu COVID-19, confirmate prin teste de laborator, sa fie
pusi in carantina (autoizolare) timp de 14 zile de la ultima
data cand au interactionat cu acel pa-cient [20].

Nu mai putin importanta in reducerea ratei de infectare
este igienizarea si dezinfectarea suprafetelor. Mobilierul care
vine mai frecvent in contact cu bolnavii, cum ar fi noptierele si
manerele usilor trebuie dezinfectate zilnic cu un dezinfectant
pe baza de clorura de var sau solutie de hipoclorit de sodiu de
0,5%. Pentru suprafetele care nu pot fi curatate cu dezinfec-
tantele anterioare, este indicata solutia de 70% de alcool etilic
[14, 21]. Toaletele si baile trebuie curatate si dezinfectate cu o
solutie de 0,5% hipoclorit de sodiu. Manusi de unica folosin-
ta trebuie utilizate la curatarea sau manipularea suprafetelor,
imbracamintei sau lenjeriei infectate cu eliminari fiziologice.

Toate obiectele de unica folosintd contaminate (utilizate)
trebuie introduse Intr-un recipient captusit inainte de a le eli-
mina cu alte deseuri menajere. Hainele, lenjeria de pat si pro-
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Results

In the time of manifestations of pandemic public health
emergencies of an infection, it is necessary first of all to imple-
ment restrictions and sanitary-epidemiological regulations in
order to locate the epidemic as soon as possible and to limit
its rapid spread in the society. One of these measures is qua-
rantine.

Multiple studies available in the literature suggest that
quarantine is the most effective method of reducing the num-
ber of both infected and dead [2, 7, 13]. This measure has been
much more effective in countries that have initiated strict qua-
rantine rules in the early stages of the spread of the infection
[1,14-16].In an article published in the Cochrane Library whi-
ch evaluates 29 studies, the results indicate that quarantine
can reduce the number of infected people at rates from 81%
to 44%, and the number of deaths from 61% to 31% [17, 18].

Despite the fact that more than 2 months have passed since
the first case was detected in the USA, the calls to stay at home
have been invoked only in 33 states, and also not respected
by many local administrations. On the other hand, although
it has been widely criticized, the quarantine and strict rules
applied by China’s central government to the people of Wuhan
showed that they were able to control effectively the number
of cases in states outside Hubei and that death rates have been
reduced.

In the 1918 flu pandemic, the importance of quarantine
measures was demonstrated very clearly [3, 19, 16]. The most
eloquent example of this comes from the United States - the
first case in the city of Philadelphia, Pennsylvania, was obser-
ved on September 17, but social restrictions to prevent the
spread, such as reducing crowds in public spaces were esta-
blished on October 3, when there were 40 deaths per 100,000
people. Unfortunately, the measures established after this
point were insufficient and by mid-October, this number had
reached 250 per 100,000 people. Instead, the first case in St.
Louis, Missouri was observed on October 5 and social restric-
tions were imposed on October 7. So, the number of cases and
mortality rates were kept low.

The WHO recommends that persons who have contacted
patients with COVID-19 confirmed by laboratory tests should
be quarantined (self-isolated) for 14 days from the last time
they interacted with that patient [20].

Also very important measure for reducing the rate of in-
fection is cleaning and disinfecting the surfaces. Furniture that
comes into frequent contact with patients, such as bedside
tables and door handles, should be disinfected daily with a di-
sinfectant based on lime chloride or 0.5% sodium hypochlori-
te solution. For surfaces that cannot be cleaned with previous
disinfectants, a 70% ethyl alcohol solution is indicated [14,
21]. Toilets and bathrooms must be cleaned and disinfected
with a solution of 0.5% sodium hypochlorite. Disposable glo-
ves should be used for cleaning or handling infected surfaces,
clothing or underwear with physiological eliminations.

All the contaminated (used) disposable things should be
placed in a closed container before disposing them with other
household waste. Clothes, bed linen and bath and hand towels
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soapele de baie si de mana trebuie curatate, folosind sapun de
rufe obisnuit si ap3, sau spalate in masina de spalatla 60-90°C
cu detergent obisnuit [2, 18, 22, 23]. Manusile de unica folo-
sinta sunt obligatorii de utilizat in cazul curatarii sau manipu-
larii suprafetelor, imbracamintei sau lenjeriei murdare.

Tot mai multe date stiintifice prezinta ca unele dintre ma-
surile care au fost aplicate nu au nicio baza stiintifica si s-au
dovedit a fi ineficiente. De exemplu, nu este eficienta dezinfec-
tarea strazilor prin pulverizarea dezinfectantilor pe drumuri,
vehicule. Folosirea cantitatilor mari de dezinfectant sunt po-
tential daunatoare pentru oameni si mediu si ar trebui evitate
[24, 25].

Un element foarte important in lupta cu pandemiile este
modul de deplasare (cdldtorie) al persoanelor. Deoarece sun-
tem mereu in miscare, acest fapt poate deveni o problema so-
ciala foarte mare. A fost demonstrat un risc major de infecta-
re 1n incaperi inchise. in rezultat, cercetitorii au sugerat, de
asemenea, la Tmbunatatirea regulilor sanitare in transportul
public si ajustarea aerului conditionat pentru a maximiza vo-
lumul de aer proaspat furnizat. Interioarele trebuie curatate
si dezinfectate o datad sau de doua ori pe zi, mai ales, in statiile
terminus [2, 26, 27].

Organizatia Mondiala a Sanatatii a venit cu mai multe reco-
mandari privind aplicarea restrictiilor de cdldtorie ale persoa-
nelor si / sau limitarea utilizarii transportului public, in scopul
prevenirii infectarii cu COVID-19 [23]. Dar, dovezile arata ca
restrictionarea circulatiei persoanelor in timpul urgentelor de
sanatate publica este ineficienta in majoritatea situatiilor.

Masurile de interzicere / restrictionare a traficului inter-
national pot fi justificate doar la inceputul unui focar, deoarece
pot permite tarilor sa castige timp, pentru a implementa rapid
masuri de pregatire eficiente. Aceste restrictii trebuie sa se
bazeze pe o evaluare atentad a riscului, sa fie proportionale cu
riscul pentru sanatatea public3, sa aiba o durata scurta si sa fie
reconsiderate in mod regulat, pe masura ce situatia evolueaza.

Mdsurarea temperaturii la iesire sau la intrare in incdperi
publice, In transport, nu este o modalitate eficienta de a opri
raspandirea internationald, deoarece persoanele infectate pot
fi In perioada de incubatie, nu pot exprima simptome aparent
precoce in cursul bolii sau pot disimula febra prin utilizarea de
antipiretice. Este mai eficient sa oferim mesaje de recomanda-
re de prevenire a calatoriilor si sa colectam declaratii de sa-
natate la sosire, cu datele de contact ale calatorilor, pentru a
permite o evaluare adecvata a riscurilor si o posibila urmarire
de contact a calatorilor care sosesc. OMS recomanda de a evi-
ta calatoriile In zonele afectate, In special, pentru calatorii in
varsta si persoanele cu boli cronice sau conditii de sanatate
precare.

In cazul repatrierii persoanelor din zonele afectate, ar tre-
bui sa se ia In consideratie urmatoarele, pentru a evita extin-
derea suplimentara a COVID-19: comunicarea riscurilor catre
calatori si echipaj; asigurarea cu echipamente de protectie
pentru calatorie; pregatirea echipajului pentru eventualitatea
unui pasager bolnav in zbor; screening de intrare la sosire si
urmarire atenta timp de 14 zile, dupa sosire [1, 2, 11, 28].

Pentru a reduce interactiunile dintre persoanele dintr-o
comunitate mai larga, in care indivizii pot fi infectiosi, dar nu
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should be cleaned using regular laundry soap and water or
machine washed at 60-90°C with regular detergent [2, 18, 22,
23]. Disposable ,gloves are mandatory for use when cleaning
or handling dirty surfaces, cl, othing or underwear.

Scientific data show that some of the measures that have
been introduced have no scientific basis and have been proven
to be ineffective. For example, is not known to be efective in
preventing the spread of the disease by spraying disinfectants
on roads, vehicles. The use of large amounts of disinfectant is
potentially harmful to humans and the environment and sho-
uld be avoided [24, 25].

A very important element in combating the pandemics is
the way people travel. Because we are always on the move, this
can become a very big social problem. A major risk of infection
has been demonstrated indoors, as a result of which resear-
chers have also suggested improving sanitation rules in public
transport and adjusting air conditioning to maximize the volu-
me of fresh air supplied. Indoors should be cleaned and desin-
fected once or twice a day, especially after passengers reach
the terminus station [2, 26, 27].

The World Health Organization has come up with several
recommendations on the application of restrictions regaring
travel of persons and / or the limitation of using the public
transport, in order to prevent infection with COVID-19 [23].
But, evidence shows that restricting the movement of people
during public health emergencies is ineffective in most situa-
tions.

Measures of prohibition / restriction of the international
traffic can only be justified at the beginning of an outbreak,
as they can save countries time to quickly implement effective
preparedness measures. These restrictions must be based on
a careful risk assessment, be proportionate to the risk for pu-
blic health, be of short duration and be regularly reconsidered
as the situation evolves.

Measuring the temperature at the exit or entrance of public
spaces, in transport, is not an effective way to stop the interna-
tional spread, because infected people may be in the incubati-
on period, may not express seemingly early symptoms during
the disease or may conceal fever by using of antipyretics. It
is more effective to provide prevention messages and to col-
lect health declarations on arrival (with passengers’ contact
details) in order to allow a proper risk assessment and a pos-
sible contact tracking of arriving passengers. The WHO recom-
mends avoiding travel to affected areas, especially for the el-
derly and people with chronic illnesses or poor health.

In the case of repatriation of persons from the affected are-
as, the following measures should be considered in order to
avoid further extension of COVID-19: communicatethe risks
to the passengers and to the crew; providing travel protecti-
on equipment; preparing the crew for the possibility of a sick
passenger in flight; entry screening on arrival and monitoring
for 14 days after arrival [1, 2, 11, 28].

In order to reduce interactions between people in a larger
community, in which individuals may be infectious, but have
not yet been identified, so are not yet isolated, a welcome so-
lution is social distancing [1, 12, 19, 29]. Because in the dro-
plet mechanism of respiratory disease transmission a certain
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au fost Inca identificati, deci nu sunt inca izolati, o solutie bi-
nevenita este distantarea sociala [1, 12, 19, 29]. Deoarece in
mecanismul prin picatura de transmitere al bolilor respirato-
rii este necesara o anumita distanta intre oameni, distantarea
sociala a persoanelor va reduce raspandirea infectiei. Distan-
tarea sociald este deosebit de utila in zonele cu un risc sporit,
in cazul 1n care legaturile dintre cazuri nu sunt clare si in care
restrictiile impuse numai contactilor sunt considerate insufi-
ciente pentru a preveni transmiterea ulterioara [19, 21, 30].
Ca exemple de distantare sociald sunt inchiderea scolilor sau
cladirilor de birouri, suspendarea pietelor publice si anularea
adunadrilor. Pe pietele publice, unde este dificil sa se mentina
distanta sociala, limitarea persoanei inscrise si incurajarea
cumpdraturilor online pot reduce cantitatea de contact.

in baza experientei Chinei, impotriva COVID-19 sunt dis-
ponibile atat masurile farmaceutice, cat si masurile non-far-
maceutice. Desi, pentru masurile farmaceutice, care include
strategia cea mai eficientd, este nevoie de mult timp 1n scopul
elaborarii unui vaccin si medicamentelor antivirale. in aceas-
ta situatie, sunt necesare masuri non-farmaceutice, cum ar fi
purtarea mastilor si spalarea mainilor, importante pentru a re-
duce riscul, prin stabilirea unei bariere pentru limitarea aero-
solului raspandit si protejarea populatiiei sensibile [9, 27, 31].

Fiecare tara implementeaza diferite masuri de preventie
si protectie. Asigurarea sanatatii si securitatii persoanelor cu
risc sporit de infectare, este o prioritate fundamentala in pla-
nificarea si raspunsul la COVID-19 pentru multe tari. De exem-
plu, Centrul de Prevenire si Control al Bolilor din Beijing [6]
a implementat o strategie locala de prevenire si raspandire a
infectiei. Aceasta consta din 4 directii: responsabilitati la nivel
de teritoriu, responsabilitati la nivel de departamente speci-
alizate, responsabilitati in randul angajatilor, responsabilitati
individuale. Pentru protectia personala au fost propuse urma-
toarele 9 masuri: purtarea mastii, spalarea pe maini, aerisirea
incdperilor, pastrarea distantei de 1 m, evitarea intalnirilor
aglomerate, efectuarea unei dezinfectii adecvate, alimentarea
sanatoasa, pastrarea conditiilor de trai adecvate, pastrarea sa-
natatii mentale.

Echipamentele de protectie individuald, in special, mastile,
au fost printre cele mai tari subiecte din timpul acestei pande-
mii. Indiferent de ce masca este folositd, respectarea regulilor
de igiena a mainilor, frecvent, cu un dezinfectant pe baza de
alcool sau cu sapun si apd, daca mainile sunt murdare, este cea
mai eficienta masura preventiva pentru COVID-19.

Utilizarea mastilor ca echipament de protectie personala
este esentiala pentru reducerea nivelului de pericol la care
sunt expusi lucratorii din domeniul sanatatii in timpul focaru-
lui de agenti patogeni extrem de difuzibili, cum ar fi noul coro-
navirus SARS-CoV-2. Ippolito si coautorii, mentioneaza ca do-
vezile clinice privind utilizarea respiratoarelor sunt slabe, iar
interesul pentru acest subiect nu a fost constant in timp [32].

Long Y. si coautorii, comparand masti chirurgicale stan-
dard si masti respiratorii, au aratat un beneficiu al utilizarii
mastilor fata de neutilizarea acestora, dar niciun beneficiu su-
plimentar al mastilor respiratorii fata de cele standard [33].

Pentru persoanele fara simptome respiratorii, OMS nu re-
comanda purtarea unei masti medicale, deoarece in comuni-

MJHS 23(1)/2020

distance between people is required, the social distancing of
people will reduce the spread of infection. Social distancing is
particularly useful in high-risk areas where the links between
cases are unclear and where restrictions on contacts only are
considered insufficient to prevent further transmission [19,
21, 30]. Examples of social distancing include the closure of
schools or office buildings, the closure of public markets and
the canceling the meetings. In public markets where it is di-
fficult to maintain social distance, limiting the number of re-
gistered persons and encouraging online shopping can reduce
the amount of contact.

Based on China’s experience, both pharmaceutical and non-
pharmaceutical measures are available against COVID-19. For
pharmaceutical measures, which includes the most effective
strategy, it takes a long time to develop a vaccine and antivi-
ral drugs. In this situation, non-pharmaceutical measures are
needed, such as wearing masks and hand washing, which are
important to reduce the risk by establishing a barrier to limit
the spread of aerosol and protect the sensitive population [9,
27,31].

Each country implements different prevention and pro-
tection measures. Ensuring the health and safety of people at
high risk of infection is a key priority in planning and respon-
ding to COVID-19 for many countries.

For example, the Beijing Center for Disease Prevention
and Control [6] has implemented a local strategy to prevent
and spread the infection. It consists of 4 directions: respon-
sibilities at the territorial level, responsibilities at the level of
specialized departments, responsibilities among employees,
individual responsibilities. For personal protection, the fol-
lowing 9 measures were proposed: wearing a mask, washing
hands, ventilating rooms, keeping a distance of 1 m, avoiding
crowded meetings, performing adequate disinfection, healthy
eating, maintaining adequate living conditions, maintaining
mental health.

Personal protective equipment, especially masks, were
among the hottest topics during this pandemic. Regardless of
the mask used, frequent hand hygiene with an alcohol-based
disinfectant or soap and water if the hands are dirty is the
most effective preventive measure for COVID-19.

The use of masks as personal protective equipment is es-
sential to reduce the level of danger to which health workers
are exposed during the outbreak of highly diffusible patho-
gens, such as the recent new SARS-CoV-2 coronavirus. Ippolito
and co-authors note that the clinical evidence for respiratory
use is weak and interest in this topic has not been constant
over time [32].

Long Y. et al.,, comparing standard surgical masks and res-
pirators showed a benefit of using masks over not using them,
but no benefit of respirators compared to standard ones [33].

For people without respiratory symptoms, the WHO does
not recommend wearing a medical mask, as other general
measures to prevent infection should be prioritized in the
community. The sole use of a mask does not prevent the di-
sease; Improper use of the mask actually increases the risk
of COVID-19 infection. In “Responding to community spread of
COVID-19: interim guidance”, the priority use of medical masks
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tate ar trebui prioritizate alte masuri generale de prevenire
a infectiei. Utilizarea unica a unei masti nu impiedica boala;
utilizarea necorespunzatoare a mastii creste, de fapt, riscul de
infectie cu COVID-19. In ,Responding to community spread of
COVID-19: interim guidance”, a fost evidentiata utilizarea prio-
ritard a mastilor medicale de catre personalul medical [4, 11,
34]. Totodatd, Alpay Azap si F. Sebnem Erdinc, sustin ideea ca
tipul de masca utilizat la Ingrijirea pacientilor cu COVID-19 va
varia In functie de setare, tip de personal / persoana si activi-
tate [27].

Pentru protejarea impotriva picaturilor se foloseste o mas-
ca chirurgicalad care poseda o rezistenta sporita la fluide (tip
[IR). Daca este purtata de catre pacient, aceasta va reduce la
minimum dispersarea picaturilor respiratorii mari, ceea ce va
proteja personalul impotriva transmiterii picaturilor si a con-
tactului [11, 27, 35]. Daca este purtatd de personal, aceasta va
proteja Impotriva transmiterii picaturilor atunci cand se afla
la 1-2 m de pacient. Se estimeaza reducerea riscului cu cel pu-
tin 80% [11, 13, 15, 36].

Elementele de filtrare a pieselor FFP2, FFP3 si N95 sunt
folosite cu referire la mastile de filtrare de 1nalta performan-
ta. Filtrarea se realizeaza printr-o combinatie de o panza de
microfibre de polipropilenad care poseda camp electrostatic.
Exista trei clase de protectie, care respecta standardul euro-
pean EN 149 + A1: 2009 [2, 12, 18, 29, 36], fiecare cu un factor
de protectie atribuit, care indica gradul in care masca va re-
duce concentratia de aerosoli periculosi. Pentru FFP1, FFP2
si FFP3, acestea sunt de 4, 10 si 20 de ori, respectiv [2, 27,
37]. In detaliul standardului, se precizeaza ci penetrarea inte-
rioara totald a particulelor nu trebuie sa depaseasca 92% din
testele de exercitiu: 25% pentru FFP1; 11% pentru FFP2; si
5% pentru FFP3. De asemenea, se precizeazad ca penetrarea
interna medie la 8 din 10 purtatori nu trebuie sa depaseasca:
22% pentru FFP1, 8% pentru FFP2 si 2% pentru mastile FFP3.
in cele din urma, penetrarea aerosolilor de testare, atat ule-
iuri saline, cat si uleiuri de parafina, nu trebuie sa depaseasca:
20% pentru FFP1, 6% pentru FFP2 si 1% pentru mastile FFP3.
Aceste teste trebuie sa fie efectuate pe masti inainte de livrare
si In timpul utilizarii. Poate ca masura din urma ofera cea mai
buna exprimare a procesului de filtrare, ceea ce inseamna ca
eficienta totala a filtrelor pentru mastile FFP1, FFP2 si FFP3
este de 80%, 94% si 99% [6, 7, 37].

Un alt grup de autori au examinat ipoteza daca purtarea
mastii de fatd sau unei alte bariere (ochelari de protectie, scut,
voal) impiedica transmiterea bolilor respiratorii, cum ar fi co-
ronavirus, rinovirus, tuberculoza sau gripa [10, 12, 36]. Auto-
rii au concluzionat ca, in general, purtarea mastii de catre po-
pulatia generald, precum si de cdtre persoanele infectate pare
sa produca mici reduceri de infectare, dar statistic nesemnifi-
cative; astfel, dovezile nu sunt suficient de puternice pentru a
sustine utilizarea pe scara larga a mastilor de fata ca masura
de protectie Impotriva COVID-19.

Totodatd, Centrele de control si prevenire a bolilor la in-
ceputul pandemiei au sfatuit publicul larg sa poarte masti in
timpul pandemiei de COVID-19, dar aceste sfaturi au fost actu-
alizate la 4 aprilie 2020 [7, 11, 18, 27].

Noile recomandari prevad: acces sigur la informatii veridi-
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by medical staff was highlighted [4, 11, 34]. At the same time,
Alpay Azap, and F. Sebnem Erdinc, support the idea that the
type of mask used to care for patients with COVID-19 will vary
depending on the setting, type of staff / person and activity
[27].

To protect against drops, a surgical mask that has an incre-
ased resistance to fluids (type-IIR) should be used. If is worn
by patient, it will minimize the dispersion of large respiratory
droplets, which will protect staff against droplet transmission
and contact [35, 27, 11]. If it is worn by staff, it will protect
against the transmission of drops when 1-2 m from the pati-
ent. The risk reduction is estimated to be at least 80% [15, 13,
36, 11].

The filter elements of the FFP2, FFP3 and N95 parts are
used with reference to the high performance filter masks. Fil-
tration is performed by a combination of a polypropylene mi-
crofiber cloth possessing an electrostatic field. There are three
classes of protection, which comply with the European stan-
dard EN 149 + A1: 2009 [2, 12, 18, 29, 36], each with an assig-
ned protection factor, which indicates the degree to which the
mask will reduce the concentration of hazardous aerosols. For
FFP1, FFP2 and FFP3 these are 4, 10 and 20 times, respective-
ly [2, 27, 37]. In the detail of the standard, it is specified that
the total internal particle penetration must not exceed 92%
of the exercise tests: 25% for FFP1, 11% for FFP2, and 5% for
FFP3. It is also stated that the average internal penetration in
8 out of 10 carriers should not exceed: 22% for FFP1, 8% for
FFP2 and 2% for FFP3 masks. Finally, the penetration of the
test aerosols, both saline oils and paraffin oils, must not exce-
ed: 20% for FFP1, 6% for FFP2 and 1% for FFP3 masks. These
tests must be performed on the masks, before delivery and du-
ring use. Perhaps the latter provides the best expression of the
filtering process, which means that the total efficiency of the
filters for FFP1, FFP2 and FFP3 masks is 80%, 94% and 99%,
respectively [6, 7, 37].

Another group of authors examined the hypothesis whe-
ther wearing a face mask or other barrier (goggles, shield,
veil) prevents the transmission of respiratory diseases such
as coronavirus, rhinovirus, tuberculosis or influenza [10, 12,
36]. Authors concluded that, in general, wearing the mask by
the general population as well as infected people appeared
to produce small reductions in infection, but statistically in-
significant, so the evidence is not strong enough to support
the widespread use of face masks as a measure ofd protection
against COVID-19.

At the same time, the Centers for Disease Control and Pre-
vention at the beginning of the pandemic advised the general
population to wear masks during the COVID-19 pandemic, but
these tips were updated on April 4, 2020 [7, 11, 18, 27].

The new recommendations provide: secure access to tru-
thful information on the routes of transmission of COVID-19
infection, hand washing with soap and water for at least 20
seconds, keeping social distance, covering the mouth and nose
in coughs and sneezing with a coat / fabric / cloth when in
front of someone (no mask is indicated). The aforementioned
studies do not report on the use of a fabric as a protective mea-
sure, as mentioned by the CDC [16, 18].
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ce privind cdile de transmitere a infectiei de COVID-19, spala-
rea pe maini cu apa si sapun timp de cel putin 20 de secunde,
pastrarea distantei sociale, acoperirea gurii si a nasului in tuse
si stranuturi cu o haina / tesatura / panza atunci cand sunteti
in fata cuiva (nu este indicata o masca). Studiile anterior men-
tionate nu relateaza despre utilizarea, ca masura de protectie,
a unei tesaturi, precum este mentionat de CDC [16, 18].

Avand 1n vedere aceste constatari si seriozitatea acestui fo-
car, ni se impune un argument moral, potrivit caruia societatea
necesita schimbarea comportamentului. Purtarea unei masti
este, deja, o norma 1n unele tari din Asia, partial ca protectie
impotriva aerului poluat. Totodata, aceasta ar fi si un raspuns
la focarele SARS-Cov-2. In Japonia, Hong, Kong, Coreea de Sud
si China, de exemplu, purtarea unei masti este, in prezent, o
norma [7, 13,16, 18].

Membrii retelei Stewardship mentioneaza intr-un raport
[34] ca respectarea liniilor directoare de sanatate publica (de
exemplu, sa stai acasa cand esti bolnav si sa practici distanta-
rea sociala si fizica) si igiena stricta a mainilor raman cea mai
buna aparare impotriva raspandirii virusului. Echipamentele
Personale de Protectie, medicale si non-medicale, au niveluri
variate de aplicare si potrivire. EPP medical a fost prioritizat
pentru acei lucratori din domeniul sanatatii si lucratorii an-
gajati in alte domenii, care comporta un risc profesional spo-
rit. Ghidul se refera, in mare parte, la lucratorii medicali, deli-
mitand 3 zone cu instructiuni specifice: zona verde (pacienti
nesuspecti), zona portocalie (pacienti suspecti) si zona rosie
(pacienti infecati). De asemenea, in ghid gasim prioritizate ni-
velele si grupurile de risc:

= nivelul 1: categoria 1A (spitale si servicii de interventie
de urgentd); categoria 1B (asistenta sociala, protectia co-
pilului si angajatii in protectia persoanelor cu dizabilitati
de viatda comunitard); categoria 1C (angajatii laboratoa-
relor, precum si cei implicati in testarea si evaluarea per-
sonalului si vizitatorilor).
nivelul 2: reflecta starea actuala a raspandirii limitate in
comunitati si recunoaste reducerea semnificativa a ris-
cului de raspandire, odatad cu screeningul personalului.
Restrictii pentru a determina personalul sa ramana aca-
sa atunci cand este bolnav si activitati de prescriere in
cazul in care este nevoie de vizite la domiciliu.

Pandemia de COVID-19, precum si oricare alt eveniment de
urgentd de sanatate publica este foarte relevanta pentru sana-
tatea ocupationala. Relevanta deriva din subiectele abordate
de activitatile de cercetare-inovare si cele practice din dome-
niul respectiv, si anume: prevenirea si / sau minimizarea riscu-
rilor pentru sdndtate la locul de muncd, ridicarea bunastarii fi-
zice si psihice ale angajatului, precum si promovarea sanatatii.

Desi dovezile empirice privind impactul pandemiei de CO-
VID-19 asupra sanatatii ocupationale sunt inca limitate [16,
30, 38, 39], este clar ca locurile de munca congregate si lo-
calitatile rezidentiale reprezinta un mediu cu risc crescut de
transmitere a bolilor infectioase, inclusiv, focare de boli respi-
ratorii. Cercetdrile privind focarele de boli infectioase anteri-
oare (de exemplu, focarul SARS 1n 2002/2003 si focarul MERS
din 2015) [6, 12, 40], precum si din publicatiile din perioa-
da pandemiei COVID-19, sugereaza ca, aditional factorilor de
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Given these findings and the seriousness of this outbreak,
we are imposed to a moral argument according to which soci-
ety needs to change its behavior. Wearing a mask is already a
norm in some Asian countries, partly as a measure of protec-
tion against polluted air, and this would be also in response
to the outbreaks of SARS Cov-2. In Japan, Hong Kong, South
Korea and China, for example, wearing a mask is currently a
norm [7,13, 16, 18].

Members of the Stewardship Framework state in a report
[34] that following the public health guidelines (for example,
staying home when you are ill and practicing social and physi-
cal distance) and strict hand hygiene remains the best defense
against the spread of the virus. Medical and non-medical Per-
sonal Protective Equipment have different levels of application
and appropriateness with medical PPE prioritized for those
health care workers and workers engaged in other higher risk
occupational settings / tasks. The guide covers mostly health
workers, defining 3 zones with specific instructions: green
zones (non-suspect patients), orange zones (suspect patients)
and red zones (confirmed positive patients). Also, the guide
provides the prioritized levels and the risk groups:

= Jevel 1: category 1A (hospitals and emergency response

services), category 1B (department of families - child
protection and community living disability protection
workers), category 1C (staff and visitor screening, tes-
ting and assessment sites).

= Jevel 2: reflects the current state of limited community

spread and acknowledges the marked reduction in the
risk of spread with staff screening, restrictions in place
to ensure staff stays home when sick, and prescreening
activities in the event there is a need for in-home visits.

The COVID-19 pandemic, as well as any other public
health emergency events, is highly relevant for occupational
health. The relevance derives from the topics addressed by
the research-innovation and practical activities in the field, as:
prevention and / or minimization of health risks at workplace,
raising the physical and mental well-being of the employee, as
well as health promotion.

Although empirical evidence on the impact of the COV-
ID-19 pandemic on occupational health is still limited [16, 30,
38, 39] it is clear that congregated workplaces and residential
communities represents a high-risk environment for trans-
mitting infectious diseases, including respiratory diseases
outbreaks. Previous research on infectious diseases outbreaks
(such as, SARS outbreak in 2002/2003 and MERS outbreak in
2015) [6, 12, 40], as well as publications in the literature dur-
ing the pandemic COVID-19 additionally suggest the typical
occupational risk factors for various branches of the econo-
my, in case of pandemic events employees face the following
challenges: heavy workloads, dangerous work environments,
unclear training instructions and ambiguous infection control
policies, fear of being positively infected associated with feel-
ings of danger [2, 34, 38].

For a better solving the problem of limiting the spread of
infection during pandemic events in the employment area a
complex approach is important, in accordance with the de-
gree of risk at the workplace. In this sense, the development of
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risc profesionali tipici pentru diverse ramuri ale economiei, in
cazul unor evenimente pandemice, lucratorii se confrunta cu
urmatoarele provocari: sarcini mari de lucru, medii de munca
periculoase, instructiuni de lucru neclare si politici ambigue
de control al infectiilor, teama de a fi infectat, sentimentele de
primejdie [2, 34, 38].

Pentru buna solutionare a problemelor de limitare a ras-
pandirii infectiei in timpul evenimentelor pandemice in seg-
mentul populatiei ocupate este importanta abordarea com-
plexd, in functie de gradul de risc la locul de munca. in acest
sens, dezvoltarea masurilor de preventie trebuie diferentiate
pentru urmatoarele grupuri profesionale: lucratorii din dome-
niul sanatatii; persoanele care lucreaza la alte locuri de munca
extrem de necesare pentru realizarea masurilor de restrictie
pe timp de pandemie; persoanele care incep sa lucreze acasa;
persoanele disponibilizate si / sau care se confrunta cu redu-
cerea duratei zilei de munca si care sunt puternic amenintate
de somaj si de cresterea insecuritatii In munca [45].

Pentru personalul medical, mai mult decat atat, munca zil-
nica devine deosebit de Incordata in conditiile cand alocarea
resurselor de tratament devine restransa, deoarece nu exis-
ta suficiente resurse pentru numarul de pacienti care ar avea
nevoie de ele [2, 25, 38]. Tot aici, din motive similare, poate fi
mentionata si asigurarea defectuoasa cu echipament de pro-
tectie individual.

Printre impactul negativ al muncii in sectorul de asistenta
medicala, pe langa infectarea cu coronavirus, este de menti-
onat si dezvoltarea dermatozelor profesionale, provocate de
spalatul frecvent pe maini si de agentii de dezinfectare, uti-
lizati pentru igienizarea mainilor. Expunerea profesionala a
lucratorilor din sectorul asistentei medicale este o adevarata
preocupare care trebuie abordata cuprinzator si decisiv. Prin-
cipiul infectiei profesionale zero ramane un obiectiv realizabil,
pe care toate sistemele de ingrijire a sanatatii ar trebui sa-1
atinga in timpul unei potentiale pandemii [46].

Nu toatad populatia angajata in munca are posibilitatea sa
lucreze de acasa. Acesti lucratori au un risc sporit de expunere
la boli infectioase 1n timpul unui eveniment pandemic si sunt
mai predispusi la evenimente adverse de sanatate in timpul
tuturor tipurilor de urgente de sdndtate publica, In timpul
efectudrii navetei la si de la locul de munca. In acelasi timp,
angajatii raportati la aceastd grupa reprezinta o sursa de ras-
pandire a infectiei COVID-19 in cazul formelor usoare de boa-
13, care decurg asimptomic [47].

Si continuarea muncii de acasa exercita un factor de risc
occupational, in pofida faptului cd aceasta grupa de angajati
se afla In conditii mai favorabile in sensul riscului redus de a
fi infectat [45]. In cazul acesei categorii de angajati, riscurile
sunt determinate, in primul rand, de conditiile habituale. in
cazul unor locuinte aglomerate, munca de acasa nu mai este o
oportunitate fericitd. Lipsa calculatorului, dispozitivelor pen-
tru multiplicare, comunicare, a documentelor etc., constituie
unele dintre impedimente pentru buna desfasurare a activita-
tii profesionale si obtinerea performantei. in cazurile in care
nu exista dificultati de acces la tehnologiile informationale
aferente muncii, sunt si alti factori de risc profesional, care
sunt generati de repartizarea incorecta a sarcinilor de munca
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prevention measures must be differentiated for the following
professional groups: health workers; people working in other
jobs that are extremely necessary to carry out pandemic re-
strictions; people who start working at home; fired persons
and / or facing reduced working hours and who are severely
threatened due to unemployment and increasing job insecu-
rity [45].

For medical staff, moreover, daily work becomes particu-
larly tense when the allocation of treatment resources be-
comes limited, because there are not enough resources for the
number of patients that need them [2, 25, 38]. Also, for similar
reasons, can be also mentioned the inadequate provision of
personal protective equipment.

Among the negative impact on work in the healthcare sec-
tor, in addition to coronavirus infection, it is worth mention-
ing the development of occupational dermatosis, caused by
frequent hand washing and alcohol-based hand rub for hand
hygiene. The occupational exposure of healthcare workers is
a real concern that needs to be addressed comprehensively
and decisively. The principle of occupational zero infection
remains an achievable goal that all health care systems must
strive to achieve during a potential pandemic [46].

Notall employees have the opportunity to work from home.
These workers have a higher risk of exposure to infectious
diseases during a pandemic event and more liable to adverse
health events during all types of public health emergencies,
while traveling to and from the workplace. At the same time,
employees related to this group are a source of the spread of
COVID-19 infection in mild forms of disease, which occur as-
ymptomatically [47].

And further work from home, represents an occupational
risk factor, despite the fact that this group of employees is in
a more favorable condition regarding the risk of being infect-
ed compared to employees who do not have that possibility
[45]. In the case of this category of employees, the risks are
determined primarily by the usual conditions. In the case of
crowded homes, working from home is no longer a happy op-
portunity. Lack of computer, printed devices, communication,
some documents etc., are some of the impediments for the
good development of the professional activity and for the per-
formance achievement. In cases where there are no difficul-
ties in accessing work-related information technology devices,
there are other occupational risk factors that are generated by
the incorrect distribution of work tasks during the day, physi-
cal and psycho-emotional overload generated by household
activities, family, children’s education, homework etc. In addi-
tion, the lack of or limitation of socialization is also an impor-
tant factor that has a negative impact on health [45].

In this context, the most eloquent example is the education
system in the pandemic period. Teaching is one of the con-
texts in which digitization has had a significant impact. It has
led to the emergence of a new way of teaching online, which
is expanding rapidly [41, 42]. On the other hand, in this new
scenario, the use of virtual media was normalized without as-
sessing the vulnerability of teachers, the negative effects of
technological innovations, such as higher levels of stress and
musculoskeletal disorders, psychological disorders (burnout,
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pe parcursul zilei, suprasolicitarea fizica si psihoemotionala,
generate de activitatile casnice, familie, educatia copiilor, inde-
plinirea temelor pentru acasa etc. In plus, lipsa sau limitarea
socializarii, de asemenea, este un factor important care are un
impact negativ asupra stdrii de sanatate [45].

in acest context, cel mai elocvent exemplu este sistemul
de invatdmant in perioada pandemica. Scoala este unul dintre
contextele in care digitalizarea a avut un impact semnificativ,
care a condus la aparitia unei noi modalitati de predare on-
line, care se extinde rapid [41, 42]. Pe de alta parte, in acest
nou scenariu de utilizare a mediilor virtuale a fost normalizat
farad a fi evaluatad vulnerabilitatea cadrelor didactice, efectele
negative derivate din inovatiile tehnologice, precum niveluri-
le mai mari de stres si tulburari musculo-scheletice, tulburari
psihologice (burnout, anxietate si depresie), cu cresterea, in
consecintd, a absenteismului de munca [21, 42].

Izolarea derivata dintr-o lipsd a contactului fata in fata este
unul dintre factorii de risc psihosocial, care este frecvent ra-
portat [16, 43]. Aceast fapt conduce la o comunicare formala
si informald mai dificila in cadrul organizatiei si pare sa limi-
teze posibilitatile de promovare si sprijin organizational [24],
ceea ce poate duce la dezamagire, suferinta si instrdinare [21,
42]. Totodata, volumul mare de munca si discrepanta dintre
munca si viata familiala sunt alte aspecte percepute negativ de
lucratori [28, 41].

Volumul de munca excesiv este legat de diferitele roluri pe
care cadrele didactice trebuie sa le indeplineasca dincolo de
Indatoririle lor didactice, cum ar fi sarcinile administrative,
cercetarea sau organizarea de lectii teoretice si laboratoare
practice [21, 41]. De asemenea, este asociata cu munca epui-
zanta, ceea ce este o caracteristica intrinsecd a predarii online.
In masura in care marginile dintre viata profesionala si cea de
familie sunt neglijate, devine mai greu ca munca sa fie lasata
in urma. Pe de alta parte, predarea online este legata de o su-
prasolicitare din cauza sarcinilor care se suprapun in ambele
sfere, ceea ce devine un adevarat obstacol la care trebuie sa se
faca fata [31, 38, 42].

Comunitatea academica a fost grav afectata de aceasta pan-
demie. Din cauza masurilor de izolare si a inchiderii scolilor,
cadrele didactice se afld sub presiune mentala insurmontabila,
care creste prevalenta si rata de stres, anxietate si depresie [1,
21]. In cazurile respective, se cere modificarea codului muncii
la capitolul ore lucrate si remunerarea muncii ca masura de
preventie. Majoritatea profesorilor din diferite colegii si uni-
versitati sunt, de asemenea, ingrijorati de locul de munca si de
salariu. Profesorii angajati 1n institutiile preuniversitare mai
mici deseori activeaza supraplan, nu primesc un salariu cores-
punzator si gestioneaza un plus de nevoi zilnice ale familiei
lor [31, 42].

In masura in care lipseste un program bine stabilit, acesta
este vazut ca un aspect legat de dinamica predarii si preda-
rii online, In general, in care volumul de lucru creste brusc in
anumite situatii, cum ar fi examenele, n lipsa timpului alocat
pentru a-i face fata. Aceasta supraincarcare mentald afecteaza
motivatia profesorilor de sex feminin si duce la un dezechili-
bru intre viata profesionala si cea personala [41].
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anxiety and depression), with the consequent increase in ab-
senteeism from work [21, 42].

Isolation results from a lack of face-to-face contact and is
one of the psychosocial risk factors, being frequently reported
[16, 43]. This not only makes a formal and informal commu-
nication within the organization more difficult, but seems to
limit the possibilities of promotion and organizational sup-
port [24], which can lead to disappointment, suffering and
alienation [21, 42]. In addition, the huge volume of work and
the discrepancy between work and family life are other as-
pects perceived negatively by employee’s [28, 41].

Excessive workload is related to the different roles that
teachers have to play beyond their teaching duties, such as ad-
ministrative tasks, research or the organization of theoretical
lessons and practical laboratories [21, 41]. [t is also associated
with exhausting work, which is an intrinsic feature of online
teaching. To the extent that the boundaries between profes-
sional work and family life are neglected, on one hand, it is
more difficult for work to be left behind on the other hand, it is
linked to overwork due to overlapping tasks in both spheres,
which becomes a real obstacle to face [31, 38, 42].

The academic community has been severely affected by this
pandemic. Due to scrupulous isolation measures and school
closures, teachers are under insurmountable mental pressure,
which increases the prevalence and rate of stress, anxiety and
depression [1, 21]. In these cases, it is required to change the
labor code in terms of hours worked and work remuneration
as a preventive measure. Most teachers from different colleg-
es and universities are also worried about work and salary.
Teachers employed in smaller pre-university institutes do not
receive the appropriate salary and manage an extra daily need
of their family, often working overtime [31, 42].

To the extent of absence a well-established program, this is
seen as an issue related to the dynamics of teaching and online
teaching in general, where the workload suddenly increases in
certain situations, such as exams, when the workload is dou-
bled, in the absence of the time allotted to deal with it. This
mental overload affects the motivation of female teachers and
leads to an imbalance between professional and personal life
[41].

In developing measures to prevent and reduce adverse ef-
fects on occupational health in general, it is important to be
aware that work in public health emergencies, including pan-
demic outbreaks of various infectious diseases, can not only
have immediate negative impacts, but also lasting effects [43].

Preventive measures are the current basic strategy to limit
the spread of cases. Early screening, diagnosis, isolation and
treatment are needed to prevent the further spread of COV-
ID-19 infection.

Conclusions

In this short period, a large number of articles have been
registered on COVID-19 infection prevention and control
strategies. These recommendations have been implemented
in most countries to limit the spread of infection. In most cas-
es, sanitary-epidemiological prevention measures were used,
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La dezvoltarea masurilor de preventie si reducere a con-
secintelor adverse in sdandtatea ocupationald, in general, este
important de a constientiza ca munca in conditii de urgenta de
sanatate publica, inclusiv, in conditii de raspandire pandemica
de diverse maladii infectioase, nu poate avea doar impacturi
negative imediate, dar si tardive [43].

Masurile preventive sunt strategia actuala de baza de limi-
tare a raspandirii cazurilor. Screeningul precoce, diagnosticul,
izolarea si tratamentul sunt necesare pentru a preveni raspan-
direa in continuare a infectiei COVID-19.

Concluzii

In aceastd perioada scurti s-au scris un numar mare de ar-
ticole despre strategiile de preventie si control a infectiei CO-
VID-19. Aceste recomandari au fost implementate In majorita-
tea tarilor pentru a limita rdspandirea infectiei. In majoritatea
cazurilor, au fost folosite masuri de preventie sanitaro-epide-
miologica cum ar fi carantina de 14 zile a contactilor; de ase-
menea, s-a recomandat dezinfectarea suprafetelor cu solutie
de clorura de var sau solutie alcoolica de 70% si practicile de
igiend a mainilor. Distanta socialad este considerata a fi o me-
toda foarte eficienta. Acolo unde nu este posibil de respectat
masurile date, se recomanda folosirea echipamentelor indivi-
duale de protectie.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

La etapa actuala, in literatura stiintifici din domeniu,
existd prea putine date care ar demonstra eficienta actiunilor
manageriale in lupta cu pandemia. Totodata, nu au fost gasite
date comprehensive privind experienta unor tari cu referire
la managementul COVID-19.

Ipoteza de cercetare

Analiza surselor de specialitate la nivel international ar fa-
cilita elaborarea masurilor manageriale la nivel national pri-
vind lichidarea urmarilor legate de COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

Articolul elucideaza date despre problemele manageriale
de moment si de perspectivd, asociate pandemiei COVID-19.
Pandemia anului 2020 se dovedeste a fi un dezastru mondial
fara precedent, indeosebi, in tarile din regiunea europeana:
Spania, Marea Britanie, Italia, Franta, Germania, afectand, in
special, domeniul medical, social si cel economic.

Rezumat

Introducere. Pandemia de COVID-19 reprezinta o criza
globala de sanatate. Statele lumii au fost si sunt implicate in
cursa de incetinire a ritmului de raspandire a bolii provocate
de virus prin aplicarea strategiilor si recomandarilor oferite
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What is not known yet, about the topic

At the current stage, the scientific literature from this area
contains too little data that would prove the efficacy of the
managerial measures taken against the pandemic. Moreover,
no comprehensive data regarding the experience of some
countries in managing COVID-19 could be found.

Research hypothesis

The analysis of international specialized literary sources
tackling the subject would facilitate the drafting of national
managerial measures aimed at mitigating the consequences of
COVID-19.

Article’s added novelty on this scientific topic

The article elucidates the data on existing and perspective
managerial issues associated to COVID-19. The 2020 pandem-
ic has proved to be an unprecedented global disaster, espe-
cially in European countries: Spain, UK, Italy, France, Germany,
affecting the medical field and social life in particular, but also
the economic life.

Abstract

Introduction. The COVID-19 pandemic is a global health
crisis. The world’s states are involved in the race to slow down
the spread of the disease by applying the strategies and rec-
ommendations offered by the World Health Organization and
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de Organizatia Mondiald a Sanatatii si alte institutii de nivel
international. Abordarile acestora puncteaza provocdrile so-
ciale, medicale, economice si de drept, atat la nivel european,
cat si in alte zone geografice. Scopul acestui studiu a fost de a
analiza strategiile, tacticile si actiunile Organizatiei Mondiale
a Sanatatii si a unor tari privind managementul infectiei CO-
VID-19, pentru a oferi un suport informational comprehensiv
tuturor celor interesati in domeniu.

Material si metode. Studiul realizat a fost de tip secundar,
calitativ si reprezinta o sinteza narativa a surselor bibliogra-
fice preluate din bazele de date PubMed, Medline, biblioteca
OMS, biblioteca Infomedica, publicate pana in luna mai 2020.
Sinteza a inclus 60 de surse bibliografice publicate In urma-
toarele limbi: englezd, germang, italiand si romana.

Rezultate. Pe toata durata pandemiei de COVID-19, Orga-
nizatia Mondiala a Sanatatii, alaturi de alte organizatii inter-
nationale, a oferit strategii si recomandari detaliate privind
managementul acestei infectii. Printre cele mai importante
documente elaborate se enumera: , Planul strategic de pregdti-
re si rdspuns’, ,Supravegherea globald pentru infectiile umane
cu boala coronavirus (COVID-19)”, , Instrumentul national de
revizuire al capacitdtilor pentru un nou coronavirus”, ,Proiectul
de ghiduri de planificare operationald pentru echipele din tdrile
ONU” si ,Strategii de supraveghere pentru infectia cu COVID-19
la om”. in baza lor, majoritatea tarilor lumii au elaborat stra-
tegii proprii de pregatire si raspuns la infectie si au reorientat
principalele activitati, inclusiv, prestarea serviciilor medicale
si sociale, pentru a raspunde nevoilor populatiei.

Concluzii. Un efort considerabil la nivel mondial in mana-
gementul maladiei COVID-19 a fost realizat de catre Organiza-
tia Mondiala a Sanatatii. Experienta tarilor care s-au confrun-
tat cu aceasta problema a aratat ca pandemia poate fi limitata
atunci cand sunt elaborate si implementate prompt strategiile
si tacticile de raspuns la infectie. Impactul negativ major la
nivel medical, social si economic al acestei maladii este deja
resimtit in majoritatea tarilor, desi evaluarea lui reala va fi po-
sibila doar dupa sfarsitul pandemiei.

Cuvinte cheie: COVID-19, management, Organizatia Mon-
diala a Sanatatii, pandemie, strategii.

Introducere

Debutul anului 2020 este marcat de aparitia si raspandirea
unei infectii necunoscute la nivel mondial. Ulterior, aceasta s-a
dovedit a fi o maladie care a necesitat mobilizarea fara pre-
cedent a comunitatii internationale si a schimbat substantial
atitudinile, comportamentele, modul de viata si activitatea
multor oameni.

Pandemia de coronavirus reprezinta o criza globala de
sanatate, definitorie pentru timpurile noastre si una din cele
mai mari provocari de dupa cel de-al Doilea Razboi Mondial.
La finele anului 2019, un grup de pacienti cu pneumonie de o
cauza neidentificata a aparut in Wuhan, provincia Hubei, Chi-
na. Izbucnirea sindromului respirator acut sever coronavirus
2 (SARS-CoV-2) (COVID-19) din China a atras atentia globala.
Dat fiind faptul ca nu exista nici terapia specifica, nici vaccinu-
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other international institutions. Their approaches point to
social, medical, economic and legal challenges at European
level, as well as in other geographical areas of the world. The
purpose of this study was to analyze the strategies, tactics
and actions of the World Health Organization and some of the
countries according the management of COVID-19 infection,
in order to provide comprehensive information to all those in-
terested in the subject.

Material and methods. A secondary, qualitative research
was conducted, being a narrative review of a bibliographic
sources taken from the PubMed databases, Medline, the WHO
library, the Infomedica library, until May 2020. The synthesis
included 60 library sources published in the following lan-
guages: English, German, Italian and Romanian.

Results. Throughout the COVID-19 issue, the World Health
Organization and other international organizations have pro-
vided strategies and recommendations for managing this in-
fection. Among the most important documents elaborated by
World Health Organization are the following: “Strategic pre-

» o«

paredness and response plan”, “Global Surveillance for human

» o«

infection with coronavirus disease (COVID-19)", “National ca-

» o«

pacities review tool for a novel coronavirus”, “Draft operational
planning guidance for UN country teams”, “Surveillance strate-
gies for COVID-19 human infection”. Based on them, most coun-
tries have developed their own strategies for the preparation
and response to the infection and reoriented the main activi-
ties, including the provision of medical and social services for
the population’s necessities.

Conclusions. A considerable worldwide effort in the man-
agement of COVID-19 disease has been made by the World
Health Organization. The experience of countries that have
faced this problem has shown that the pandemic can be lim-
ited when strategies and tactics for responding to the infection
are developed and implemented promptly. The major negative
medical, social and economic impact of this disease is already
being felt in most countries, although its real assessment will
be possible only after the end of the pandemic.

Key words: COVID-19, management, World Health Organi-
zation, pandemic, strategies.

Introduction

The beginning of 2020 is marked by the appearance and
spread of an unknown infection worldwide. Subsequently, it
proved to be a disease that required the unprecedented mo-
bilization of the international community and substantially
changed the attitudes, behaviors and way of life of many peo-
ple.

The coronavirus pandemic is a global health crisis, one
of the biggest challenges since World War II. In late 2019, a
group of patients with pneumonia of an unidentified cause ap-
peared in Wuhan, Hubei Province, China. The outbreak of se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
(COVID-19) in China has attracted global attention. Given that
neither specific therapy nor vaccines exist to control the dis-
ease, the COVID-19 epidemic today poses a major threat to
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rile pentru controlul bolii, epidemia de COVID-19 reprezinta
astazi o mare amenintare pentru sanatatea publica globala [1].

La 11 februarie 2020, directorul general al Organizatiei
Mondiale a Sanatatii (OMS), Dr. Tedros Adhanom Ghebreye-
sus, a numit boala cauzata de SARS-CoV-2 drept ,COVID-19”
sila 11 martie 2020, cand numarul de tari afectate a fost de
114, cu peste 118.000 de cazuri si mai mult de 4000 de decese,
OMS a declarat statutul de pandemie [2-7].

De la prima depistare si pana in prezent, focare, dar si in-
fectii sporadice umane au dus la peste 4.894.098 de cazuri
confirmate, peste 320.180 de decese si raspandirea maladiei
in 216 tari ale lumii (la data de 18 mai 2020) [8]. Statele sunt
implicate in cursa de Incetinire a ritmului de raspandire a bolii
provocate de virus prin testarea si tratarea pacientilor, urma-
rirea parcursurilor contactelor pe care le-au avut cei infectati,
limitarea calatoriilor, instalarea carantinei si anularea eveni-
mentelor care ar implica multimi de oameni [9].

Material si metode

A fost realizat un studiu de tip secundar, calitativ, sinteza
narativa, cu respectarea cerintelor fata de asa tip de cercetare.
Sursele bibliografice au fost preluate din bazele de date Pub-
Med, Google Scholar, Medline, biblioteca OMS, biblioteca Info-
medica. Criteriile pentru selectarea surselor au inclus: prima
etapa - cuvinte-cheie: ,COVID-19”, ,management”, ,epidemie”,
L,pandemie”, ,managementul serviciilor”, ,sdndtate”, ,servicii
sociale”, ,educatie”, ,strategii”, ,actiuni”; a doua etapa - surse-
le publicate pana in mai 2020. Sinteza a inclus mai mult de 60
de surse bibliografice. Limbile de publicare a surselor biblio-
grafice selectate au fost: engleza, germana, franceza si romana.

Rezultate

Una dintre cele mai importante organizatii la nivel mondi-
al, implicatda in managementul maladiei COVID-19, este Orga-
nizatia Mondiala a Sanatatii (OMS). Creatd la 7 aprilie 1948, ca
urmare a formarii Natiunilor Unite dupa cel de-al Doilea Raz-
bolilor transmisibile. De-a lungul anilor, OMS s-a straduit sa
vindece multe boli in randul populatiilor umane, inregistrand
un succes semnificativ [10].

OMS, ca organizatie interguvernamentala care isi desfasoa-
ra activitatea in colaborare cu statele membre, de regula, prin
intermediul Ministerelor Sanatatii, a jucat si continua sa joace
un rol de lider in materie de sanatate la nivel global, configu-
rand prioritdtile de cercetare in domeniul sanatatii, stabilind
norme si standarde, formuland politici bazate pe dovezi stiin-
tifice, asigurand asistenta tehnica statelor membre, monitori-
zand si evaludnd tendintele in domeniul sanatatii [11].

Imediat dupa raportarea primelor cazuri de pneumonie la
data de 31 decembrie 2019 de catre Comisia Municipala de Sa-
natate, in Wuhan, provincia Hubei, China, la data de intai ianu-
arie 2020, OMS reactioneaza prompt cu prima sa interventie.
Organizatia infiinteaza , Echipa de asistentd pentru rdspunsuri
la incidente” 1a trei niveluri ale organizatiei si intra in modul de
reactie de urgenta al organizatiei la un focar. Ulterior, in urma
analizelor efectuate, OMS lanseaza prima publicatie tehnica pe
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global public health [1]. On February 11 2020, the General
Director of the World Health Organization (WHO), Dr. Tedros
Adhanom Ghebreyesus, named the disease caused by SARS-
CoV-2 as “COVID-19” and on March 11 2020, when the num-
ber of affected countries reached 114, with over 118000 cases
and more than 4000 deaths, the WHO declared the pandemic
status [2-7].

Since the first detection and until now, outbreaks, but also
sporadic human infections, have led to over 4,894,098 con-
firmed cases, over 320,180 deaths and the spread of the dis-
ease in 216 countries of the world (May 18 2020) [8]. Many
countries are involved in the race to slow the spread of the
disease caused by the virus by testing and treating patients,
tracking the contacts of infected people, limiting travel, quar-
antining and canceling events that would involve crowds of
people. [9].

Material and methods

A secondary-type narrative review was carried out in com-
pliance with the requirements for such research. The biblio-
graphic sources were taken from the PubMed, Medline, WHO
library and Infomedica library databases. Criteria for select-
ing sources included: first stage - keywords: “COVID-197,

» o« ”» » o«

“management”, “epidemic”, “pandemic”, “service management”,
“health”, “social services”, “education”, “strategies”, “actions”;
second stage - sources published until May 2020. The synthe-
sis included more than 60 bibliographic sources. The languag-
es of publication of the selected bibliographic sources were:

English, German, French and Romanian.

Results

One of the most important international organizations in-
volved in the management of COVID-19 disease is the World
Health Organization (WHO). Created on April 7, 1948, follow-
ing the formation of the United Nations after World War 1], the
organization’s primary priorities were the fight against com-
municable diseases. Over the years, WHO had been trying to
cure many diseases in human populations, registering signifi-
cant success [10].

WHO, as an intergovernmental organization working in
collaboration with member states, usually through the Min-
istries of Health, has played and continues to play a leading
role in global health, shaping health research priorities, estab-
lishing norms and standards, formulating policies based on
scientific evidence, providing technical assistance to member
states, monitoring and assessing health trends [11].

Immediately after the first cases of pneumonia were re-
ported by the Wuhan Municipal Health Commission, Hubei
Province, China on December 31, 2019, on January 1, 2020,
the WHO reacted promptly with its first intervention.

WHO had set up the Incident Management Support Team
across three levels of the organization: headquarters, regional
headquarters and country level, putting the organization on
an emergency footing for dealing with the outbreak.

Subsequently, following the analyzes carried out, WHO
launches the first technical publication on this topic, addressed
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aceasta tema, destinata comunitatii stiintifice si autoritatilor
de sinitate publici, precum si presei mondiale. Incepand cu
acea perioada si pana in prezent, OMS, dat fiind rolul sau de
lider la nivel mondial in solutionarea problemelor de sanata-
te publica, a elaborat un sir de documente, strategii, ghiduri
practice, oferind astfel suport tarilor membre in lupta cu CO-
VID-19 [12].

Primul documentimportant elaborat de OMSla 10 ianuarie
2020 a fost ,, Instrumentul national de revizuire a capacitdtilor
pentru un nou coronavirus”. Principalul obiectiv al instrumen-
tului este de a intelege mai bine capacitatile existente in do-
meniul detectarii si raspunsului la un nou coronavirus (nCoV)
care este zoonotic si cauzeaza boli respiratorii. Instrumentul a
fost dezvoltat bazat pe alte coronavirusuri, precum SARS-CoV
si MERS-CoV si in consultare cu statele membre. Aceste infor-
matii au ajutat autoritatile nationale sa identifice principalele
lacune; sa efectueze evaluari de risc si sa planifice investigatii
suplimentare, raspunsuri si actiuni de control.

Principalele componente ale documentului sunt: (1) de-
tectarea, incluzand sistemul de laborator, supravegherea si
evaluarea riscurilor, echipa de raspuns rapid; (2) raspunsul,
solutionand intrebari ce tin de conducere si coordonare, co-
municarea riscurilor, managementul cazului; prevenirea si
controlul infectiei, asigurarea logistica [13].

Ulterior, la 3 februarie 2020, OMS publica cel mai impor-
tant document comprehensiv privind managementul infecti-
ei COVID-19 ,Planul strategic de pregdtire si raspuns” (PSPR),
elaborat de comunitatea internationald pentru a ajuta tarile
sa protejeze sanatatea publica [12]. Documentul prezinta ma-
surile de sanatate publica pe care comunitatea internationa-
13 este pregatita sa le ofere pentru a sprijini toate tdrile sa se
pregateasca si sa raspunda la COVID-19. Planul a preluat ceea
ce fusese cunoscut pana la moment despre virus si a tradus
cunostintele in actiuni strategice, care ar putea ghida eforturi-
le tuturor partenerilor nationali si internationali, atunci cand
elaboreaza planuri operationale nationale si regionale speci-
fice contextului. Cele mai importante componente ale PSPR
sunt: (1) evaluarea situatiei (situatia epidemiologica; evalua-
rea riscurilor etc.); (2) strategia de raspuns (stabilirea rapida
a coordonadrii internationale si a sprijinului operational, ex-
tinderea operatiunilor si reactiilor la nivelul tarii, accelerarea
cercetdrii si inovarii prioritare); (3) cadrul de monitorizare
(indicatorii cheie de performanta, nivelul, rationalitatea utili-
zarii); (4) resursele necesare (resursele estimate necesare a
fi mobilizate pentru a se pregati si a raspunde la 2019-nCoV).

Obiectivul general al PSPR este de a opri transmiterea in
continuare a infectiei si de a atenua impactul focarelor in toa-
te tarile. Conform obiectivului, s-au dezvoltat urmatoarele
obiective specifice: (1) limitarea transmiterii de la om la om;
(2) identificarea, izolarea si ingrijirea la timp a pacientilor; (3)
valorificarea cunostintelor cruciale cu referire la severitatea
clinica, optiunile de tratament si accelerarea dezvoltarii dia-
gnosticarii, terapiei si vaccinurilor; (4) comunicarea riscului
critic; (5) minimizarea impactul social si economic prin parte-
neriatul multisectorial [14].

Ulterior elaborarii strategiei, OMS elaboreaza ,Proiectul de
ghiduri de planificare operationald pentru echipele din tdrile
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to the scientific community and public health authorities, as
well as to the world press. Since that time and until now, WHO,
given its role as a world leader in solving public health prob-
lems, has developed a series of documents, strategies, practi-
cal guides, thus providing support to member countries in the
fight against COVID-19 [12].

The first important document developed by WHO on Janu-
ary 10, 2020 was “National capacities review tool for a novel
coronavirus”. The main aim of the national capacities review
tool is to better understand existing capacities in the area of
detection and response to a novel coronavirus (nCoV) that is
zoonotic and causes the respiratory disease. The tool was de-
veloped based on other coronaviruses, such as SARS-CoV and
MERS-CoV, and in consultation with the member states. This
information helped national authorities identify main gaps,
perform risk assessments and plan for additional investiga-
tions, response and control actions.

The main components of the document are: (1) detection,
including the laboratory system, surveillance and risk assess-
ment, the rapid response team; (2) the response, answering
questions related to leadership and coordination, risk com-
munication, case management, infection prevention and con-
trol, logistics insurance [13].

Further, on February 3, 2020, WHO published the most
important comprehensive document on COVID-19 infection
management: “Strategic Preparedness and Response Plan”
(SPRP), developed by the international community to help
countries protect public health [12].

This strategic preparedness and response plan outlines
the public health measures that the international community
should be ready to provide in order to support all countries
prepare for and respond to COVID-19. The document took
what was known so far about the virus and translated that
knowledge into strategic action that can guide the efforts of all
national and international partners when developing specific
national and regional operational plans.

The most important components of SPRP are: (1) situation
assessment (epidemiological overview; risk assessment etc.);
(2) response strategy (rapidly establishing international coor-
dination and operational support, scaling up to country level
the readiness and response operations, accelerating priority
research and innovation); (3) monitoring framework (the key
performance indicators, target, rational for use); (4) resource
requirements (outlines the estimated resources required to be
mobilized to implement priority health measures in support
of countries to prepare for and respond to 2019-nCoV).

The overall goal of the SPRP is to stop further transmission
of the infection and to mitigate the impact of the outbreak in
all countries. According to the goal, the following objectives
were developed: (1) limit human-to-human transmission; (2)
identify, isolate and care for patients early; (3) address crucial
unknowns regarding clinical severity, treatment options and
accelerate the development of diagnostics, therapeutics, and
vaccines; (4) communicate critical risk; (5) minimize social
and economic impact through multisectoral partnership [14].

Following the development of the strategy, WHO is devel-
oping the “Draft operational planning guidance for UN country
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ONU”. Scopul acestui document este de a oferi un ghid practic
pentru ENNU (Echipele Nationale ale Tarilor Natiunilor Unite)
si parteneri sa elaboreze un PNPR (Planul National de Prega-
tire si Raspuns) pentru a sprijini guvernele nationale 1n a se
pregati si a raspunde la COVID-19. PNPR initiale au fost ela-
borate pentru o perioada de 3 luni si in aliniere cu PSPR, iar
ulterior, ele urmeaza a fi dezvoltate in baza situatiei si nevoilor
in evolutie [15].

Desi Planul Strategic era elaborat si pus in aplicare, situatia
epidemiologica in diferite tari continua sa se agraveze. Ca ur-
mare, la 11 martie 2020, in mod profund ingrijorat atat de in-
dicatorii Infricosatori ai raspandirii si gravitatii bolii, cat si de
gradul alarmant de inactiune, OMS a concluzionat ca focarul
de COVID-19 ar putea fi numit pandemie. Deoarece rezolvarea
acestei pandemii a necesitat o abordare complexd, interdisci-
plinara si intersectoriald, iar informatiile disponibile erau in-
suficiente, OMS, impreuna cu partenerii, a lansat studiul clinic
LSolidarity” - un studiu clinic international care vizeaza colec-
tarea de date fiabile din intreaga lume pentru a gasi cel mai
eficient medicament pentru pacientii cu COVID-19 [16].

Urmatorul document important elaborat de catre OMS in
scopul eficientizarii managementului infectiei a fost ,Supra-
vegherea Globald pentru infectiile umane cu boala coronavirus
(COVID-19)". Acest ghid ofera indrumari statelor membre cu
privire la implementarea supravegherii globale a COVID-19.
Obiectivele acestei Supravegheri Globale sunt: (1) monitori-
zeaza tendintele bolii COVID-19 la nivel national si global; (2)
detectarea rapida a cazurilor noi in tarile in care virusul nu
circuld si monitorizarea cazurilor din tarile in care virusul a
inceput sa circule; (3) oferirea informatiilor epidemiologice
pentru evaluarea riscurilor la nivel national, regional si global;
(4) oferirea informatiilor epidemiologice pentru a ghida pre-
gatirea si masurile de raspuns [17].

Una din problemele importante cu care s-a confruntat co-
munitatea internationald, odata cu aparitia acestei maladii, a
fost insuficienta de informatii veridice si dovezi stiintifice cu
privire la identificarea, monitorizarea, tratarea si prevenirea
infectiei. Sub acest aspect, o actiune extrem de importanta a
fost realizata la 21 aprilie 2020, in eforturile UE de a sprijini
cercetatorii din Europa si din Intreaga lume in lupta impotri-
va focarului de coronavirus. Comisia Europeand, impreuna cu
mai multi parteneri, a lansat o platforma europeana de date
COVID-19 pentru a permite colectarea rapida si partajarea da-
telor de cercetare disponibile. Noua platforma ofera un mediu
european si global deschis, de incredere, in care cercetatorii
pot stoca si partaja seturi de date, precum secvente de ADN,
structuri proteice, date din cercetari preclinice si studii clinice,
precum si date epidemiologice. Ea este rezultatul unui efort
comun al Comisiei Europene, al Institutului European de Bio-
informaticd al Laboratorului European de Biologie Moleculara
(EMBL-EBI), al infrastructurii Elixir si al proiectului COMPARE,
precum si al statelor membre ale UE si altor parteneri [18].

Continuand sirul eforturilor OMS in managementul pan-
demiei, mentionam si alte recomandari importante elaborate,
si anume ghidul , Consolidarea pregadtirii pentru COVID-19 in
orase si amenajdri urbane”. Acest document este destinat in a
sprijini autoritatile locale, liderii si factorii de decizie din orase
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teams”. The purpose of this document is to provide a practical
guide for the UNCTs (United Nations Country Teams) and part-
ners to develop a CPRP (Country Preparedness and Response
Plan) to support national governments to prepare for and re-
spond to COVID-19. Initial CPRP were developed for a period
of 3 months in alignment with the SPRP and subsequently to
be developed based on the evolving situation and needs [15].

Although the Strategic Plan was developed and imple-
mented, the epidemiological situation in various countries
continues to worsen as a result, on March 11, 2020, deeply
concerned both by the alarming levels of spread and severity,
and by the alarming levels of inaction, WHO made the assess-
ment that COVID-19 can be characterized as a pandemic. As
resolving this pandemic required a complex, interdisciplinary
and cross-sectoral approach and that the available informa-
tion was insufficient, WHO and their partners launch the Soli-
darity Trial, an international clinical trial that aims to generate
robust data from around the world to find the most effective
treatments for COVID-19 [16].

The next important document developed by the WHO in
order to streamline infection management was “Global Sur-
veillance for human infection with coronavirus disease (CO-
VID-19)”. The objectives of this global surveillance are: (1)
monitor trends in COVID-19 disease at national and global
level; (2) rapidly detect new cases in countries where the vi-
rus is not circulating, and monitor cases in countries where
the virus has started to circulate; (3) provide epidemiological
information to conduct risk assessments at national, regional
and global level; (4) provide epidemiological information to
guide preparedness and response measures [17].

One of the major problems the international community
had been facing with the emergence of this disease has been
the lack of truthful information and scientific evidence on the
identification, monitoring, treatment and prevention of the
infection. In this regard, an extremely important step in the
EU’s efforts to support researchers in Europe and around the
world in the fight against the coronavirus outbreak was taken
on April 21, 2020.

The European Commission, together with several partners,
launched European COVID-19 Data Platform to enable the rap-
id collection and sharing of available research data. The plat-
form, part of the ERA vs Corona Action Plan, marks another
milestone in the EU’s efforts to support researchers in Europe
and around the world in the fight against the coronavirus.

The new platform provided an open, trusted and scalable
European and global environment, where researchers could
store and share data sets, such as DNA sequences, protein
structures, data from pre-clinical research and clinical trials,
as well as epidemiological data. It is the result of a joint effort
by the European Commission, the European Bioinformatics
Institute of the European Molecular Biology Laboratory (EM-
BL-EBI), the Elixir infrastructure and the COMPARE project, as
well as the EU Member States and other partners [18].

Continuing the WHO’s efforts in pandemic management,
we also mention other important recommendations, namely
the guide “Strengthening Preparedness for COVID-19 in Cities
and Urban Settings”. This document is intended to support lo-
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si alte asezari urbane in identificarea abordarilor eficiente si
punerea in aplicare a actiunilor recomandate care imbunata-
tesc prevenirea si pregatirea pentru COVID-19 in mediul ur-
ban [19].

Un alt document important, elaborat de OMS privind ma-
nagementul maladiei a fost ,Strategii de supraveghere pentru
infectia cu COVID-19 la Om”. El ofera o imagine de ansamblu
asupra strategiilor de supraveghere pe care statele membre
ar trebui sd le considere ca facand parte din supravegherea
nationald cuprinzatoare pentru COVID-19. Acest document
subliniaza necesitatea adaptarii si consolidarii sistemelor na-
tionale existente si a extinderii capacitatilor de supraveghere,
dupa caz [20].

In scopul imbunatitirii comunicirii si managementului
informatiilor privind infectia datd, la mijlocul lunii mai, Aca-
demia OMS - centrul OMS pentru studii continue, a lansat o
aplicatie mobila destinata lucratorilor medicali, prin interme-
diul careia acestia pot sa se informeze si sa-si perfectioneze
cunostintele despre COVID-19 si metodele de protectie perso-
nala. Aplicatia Academiei OMS a fost creata in baza cerintelor
exprimate de 20.000 de lucratori medicali care au participat
la un sondaj global si care au specificat ca trebuie sa fie mai
pregatiti in lupta cu pandemia COVID-19, in special in preve-
nirea si controlul infectiilor, gestionarea cazurilor, utilizarea
echipamentelor de protectie personala si siguranta in munca,
precum si comunicarea riscurilor, si implicarea comunitatilor
[21].

Focarul COVID-19 se dovedeste a fi un dezastru fara prece-
dent, in special, in tarile cele mai afectate, inclusiv China, Italia,
Iran si SUA, sub toate aspectele, In special al sanatatii, social
si economic. Ceea ce tine de impactul la nivel mondial, este
prea devreme pentru a prognoza orice scenariu realist. Daca
tarile cu venituri mari, in special cele deja afectate de focar,
par sd se confrunte cu o perspectiva catastrofald, in tarile cu
venituri mici se pare ci existi doua scenarii posibile. In cel mai
rau caz, atunci cand apar focare COVID-19, majoritatea tarilor
vor fi nepregatite, cu resurse alocate reduse, iar consecintele
vor fi catastrofale. In cel mai bun caz, in mod similar cu focarul
global al SARS-CoV din 2003, COVID-19 nu va afecta Africa sau
America de Sud la scara largd, ceea ce sugereaza ca virusurile
respiratorii se raspandesc mai eficient iarna si, prin urmare,
emisfera sudica va fi afectata mai tarziu [22, 23, 24].

Acest scenariu ar putea fi generat de diferentele culturale
specifice climatului, efectul luminii UV asupra supravietuirii
virusului pe suprafete, diferentele imunologice ale populati-
ei (imunitate Tnnascutad), expunerea la temperaturi mai inalte
etc. In plus, fati de acest impact scazut, daca misurile de pre-
venire vor fi puse in aplicare, am putea inregistra o incidenta
mai scazuta a bolilor legate de igiend, care inca mai reprezinta
cauze de deces [25, 26].

China a ilustrat ca pandemia COVID-19 poate fi limitata
atunci cand strategiile si tactica de raspuns la focare de sana-
tate publica sunt puse in aplicare din timp. in tarile cu venituri
mici si medii, programele de prevenire si control a infectiei
trebuie consolidate, asigurandu-se ca cel putin cerintele mi-
nime sunt in vigoare cat mai curand posibil si ar trebui create
parteneriate media pentru a preveni frica societatii. Experien-
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cal authorities, leaders and policy-makers in identifying effec-
tive approaches and implementing recommended actions that
improve prevention and preparedness for COVID-19 in urban
areas [19].

Another important document developed by the WHO con-
cerning disease management was “Surveillance strategies for
COVID-19 human infection”. It provides an overview of surveil-
lance strategies that member states should consider as part
of comprehensive national surveillance for COVID-19. This
document emphasizes the need to adapt and reinforce exist-
ing national systems, where appropriate, and to scale-up sur-
veillance capacities as needed [20].

In order to improve the communication and management
of information about the infection, in mid-May, the WHO Acad-
emy - the WHO Center for Continuing Education - launched
a mobile application for healthcare workers, through which
they can inform and improve their knowledge about COVID
-19 and methods of personal protection. The WHO Academy
application was created based on the requirements expressed
by 20,000 health workers who participated in a global survey
and specified that they need to be better prepared to fight
the COVID-19 pandemic, especially in infection prevention
and control, case management, the use of personal protective
equipment and occupational safety, as well as risk communi-
cation, and community involvement [21].

The COVID-19 outbreak is proving to be an unprecedented
disaster, especially in the most affected countries including
China, Italy, Iran and USA in all aspects, especially health, social
and economic. It is too early to forecast any realistic scenario,
but it will have a strong worldwide impact. If high income coun-
tries, especially those already affected by the outbreak, seem to
face a catastrophic perspective, in low-income countries there
seem to be two possible scenarios. In particular, in the worst-
case scenario, when the COVID-19 outbreaks, the majority of
countries will be unprepared, with low resources allocated for
affording the viral emergency and the consequences will be
catastrophic. In the best case scenario, similarly to the global
outbreak of the SARS-CoV in 2003, the COVID-19 will not affect
Africa or South America on a large scale suggesting that respi-
ratory viruses spread more effectively in the winter and, there-
fore, the southern hemisphere will be affected later [22, 23, 24].

To this could contribute also the climate-specific cultural dif-
ferences (living more outdoors than indoors), the effect of UV
light on the survival of the virus on surfaces, immunological dif-
ferences of the population (innate immunity), pre-exposure with
coronaviruses or the higher temperatures. In addition to this
hopeful low impact, if the prevention measures will be imple-
mented, we could register a lower incidence of hygiene-linked
diseases that still represent leading causes of death [25, 26].

China has illustrated that the COVID-19 pandemic may be
limited when strategies and tactics for responding to public
health outbreaks are implemented in a timely manner. In low-
and middle-income countries, infection, prevention and con-
trol programs need to be strengthened, ensuring that at least
the minimum requirements are in place as soon as possible
and media partnerships should be created to prevent society’s
fear.



164

ta timpurie in tarile cu transmisie comunitara pe scara larga
(China, Iran, Italia si Spania) arata ca COVID-19 necesita mobi-
lizarea fara precedent a sistemelor de sanatate. Actionand de
urgentd, tarile care nu au intrat inca in transmisia comunitara
pot avea o oportunitate restransa de a Incetini transmiterea si
de a-si pregati sistemele de sanatate pentru a atenua impactul
focarului. Aceasta nota rezuma recomandarile pentru consoli-
darea raspunsului sistemului de sanatate la COVID-19 in Regi-
unea Europeana OMS, pentru a rupe lanturile de transmitere
si pentru a diagnostica si trata cazurile, mentinand in acelasi
timp servicii esentiale [27, 28].

Factorii de decizie se confruntd, in prezent, cu provocarea
de a gasi un echilibru corect intre doua obiective concurente:
asigurarea capacitatilor adecvate pentru a trata persoanele
afectate de COVID-19 si prestarea de servicii necesare pentru
mentinerea sanatatii populatiei.

Reaprovizionarea infrastructurii fizice (cum ar fi spitale
intregi, sectii sau paturi spitalicesti si echipamente tehnice) si
resursele fortei de munca pentru a raspunde pandemiei CO-
in majoritatea tarilor. Masurile conexe sunt adesea parte a pla-
nurilor epidemice preexistente la nivel national sau regional,
care au fost activate pentru COVID-19. Astfel, ele nu pot consti-
tui politici noi in sine. OMS ofera recomandari detaliate despre
modul de reorganizare a serviciilor de asistentd medicald in
situatia de pandemie COVID-19 [29].

Aceastd imagine de ansamblu analizeaza modul in care ta-
rile din Regiunea Europeand au modificat prestarea serviciilor
pentru a raspunde nevoilor pacientilor non-COVID-19. Astfel,
reorganizarea si restructurarea prestarii serviciilor medicale
in contextul pandemiei de COVID-19 reflecta perspectivele si
tendintele generale ale managementului serviciilor medicale
(spitalicesc). Amanarea asistentei spitalicesti non-urgente si
trecerea la telemedicind este una din masurile de reorganizare
a asistentei medicale ce are perspective de evolutie in viitor.
Majoritatea tarilor au amanat o interventie chirurgicala electi-
va si alte tipuri de ingrijiri non-urgente.

In cele mai multe cazuri, vizitele personale pentru alte ser-
vicii neesentiale la diferite niveluri de Ingrijire au fost, de ase-
menea, amdnate sau inlocuite cu aplicatii de telemedicina. In-
strumentele digitale de sanatate joaca un rol central in reactia
la COVID-19; unele sunt instrumente consacrate, altele sunt
instrumente existente, fiind folosite in moduri noi si, din ce in
ce mai mult, se acorda atentie dezvoltarii de noi instrumente
digitale de sanitate pentru a rispunde pandemiei. In general,
existd trei domenii principale in care instrumentele digitale
de sanatate sunt utilizate pentru a raspunde la COVID-19: (1)
comunicatii; (2) monitorizare si supraveghere; (3) sprijinirea
prestarii de servicii de sandtate. Modul in care aceste instru-
mente sunt folosite evolueaza de-a lungul timpului, Intrucat
tarile folosesc in mod diferit instrumentele existente sau dez-
volta instrumente noi [30]. Multe tari dispun de instrumente
digitale pentru colectarea si partajarea informatiilor despre
COVID-19, fie prin intermediul instrumentelor existente, fie
dezvoltate special pentru COVID-19 - asa cum ar fi exemplul
Bulgariei. In afard de paginile web simple, acestea au inclus
aplicatii pentru a comunica cu publicul, pentru a furniza in-
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Early experience in countries with widespread community
transmission (China, Iran, Italy and Spain) shows that COV-
ID-19 requires an unprecedented mobilization of health sys-
tems. By acting as a matter of emergency, countries that have
not yet entered in community transmission may have a lim-
ited opportunity to slow down transmission and prepare their
health systems to mitigate the impact of the outbreak. This
note summarizes the recommendations for strengthening the
health care response to COVID-19 in the WHO European Re-
gion, breaking the chains of transmission and diagnosing and
treating cases, while maintaining essential services [27, 28].

Policy-makers are currently facing the challenge of strik-
ing the right balance between two competing goals: ensuring
adequate capacities to treat those affected by COVID-19 and
providing services that are necessary to maintain the health
of the population.

Repurposing physical infrastructure (such as entire hos-
pitals, hospital wards or beds and technical equipment) and
workforce resources to respond to the COVID-19 pandemic has
required considerable restructuring of care in most countries.
Related measures are often part of pre-existing epidemic plans
at national or regional level that were activated for COVID, thus,
they may not constitute new policies in themselves. The World
Health Organization (WHO) provides detailed recommenda-
tions on how to reorganize health care delivery in the situation
of COVID-19 pandemic [29].

This overview analyzes the ways countries in the Euro-
pean Region modified service delivery to meet the needs of
non-COVID patients. In this context, the reorganization and re-
structuring of the medical services provision in the context of
the COVID-19 pandemic reflects the general perspectives and
trends of the medical services (hospital) management. Post-
poning non-emergency hospital care and switching to tele-
medicine is one of the measures to reorganize healthcare that
has future prospects. Most countries have postponed elective
surgery and other types of non-urgent health-care.

In most cases, in-person visits for other non-essential
services at different levels of care were also postponed or re-
placed with telemedical applications.Digital health tools are
playing a central role in responding to COVID-19, some are
established tools, some are existing tools being used in new
ways, and there is increasing attention to developing specific
new digital health tools to respond to the pandemic. Overall,
there are three principal areas where digital health tools are
being used in responding to COVID-19: (1) communications;
(2) monitoring and surveillance; (3) supporting provision
of health services. How these tools are being used is evolv-
ing over time, as countries make more use of some existing
tools or develop new tools [30]. Many countries have digital
tools to collect and share information about COVID-19, either
through existing tools or developed specifically for COVID-19
such as in Bulgaria. As well as straightforward web pages, this
has included apps to communicate with the public, to pro-
vide information about the virus and to support recognition
of symptoms or their reporting, testing, or to connect with
health services, such as in Croatia, Estonia, Finland, the UK
and Canada.
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formatii despre virus si pentru a sprijini recunoasterea simp-
tomelor sau raportarea, testarea acestora sau conectarea cu
serviciile de sandtate - cum ar fi in Croatia, Estonia, Finlanda,
Marea Britanie si Canada.

in unele tari, instrumente mai active, precum urmarirea
miscarilor telefonului mobil, au fost folosite pentru a moni-
toriza eficacitatea masurilor de distantare sociald, pentru a
identifica persoanele cu risc sau pentru a permite raportarea
simptomelor (Austria, Bulgaria si Israel). Aceasta face legatu-
ra cu initiativele actuale de dezvoltare a aplicatiilor pentru a
sprijini urmarirea contactelor, care sunt discutate in continu-
are. Se folosesc foarte mult instrumentele digitale de sanata-
te pentru prestarea la distantd a asistentei medicale, precum
consultarile la distanta in asistenta primara (Croatia, Franta,
Malta, Polonia, Suedia, Regatul Unit), asistentd secundara (Ar-
menia, Estonia) sau mai larg pe diferite tipuri de Ingrijiri (Aus-
tria, Belgia, Germania, Israel, Luxemburg).

Unele initiative specifice de utilizare a instrumentelor de
sanatate digitala pentru gestionarea la distanta a pacientilor
cu COVID-19 cu simptome usoare sau cu recuperare la domi-
ciliu dupa ingrijiri spitalicesti au fost de asemenea utilizate
(Franta, Islanda, Italia, Luxemburg, Olanda), cu unele preve-
deri privind serviciile de asistenta pentru persoanele care
se autoizoleaza (Polonia). Instrumentele digitale pot fi, de
asemenea, utilizate pentru a ajuta la gestionarea proviziilor
esentiale de Ingrijire a sanatatii legate de pandemie (Grecia).
Aceastad utilizare a instrumentelor digitale de sanatate creeaza
noi provocari chiar si In tarile In care aceste servicii digitale de
sanatate erau, In principiu, deja disponibile Tnainte de pande-
mie (Suedia).

n acest context, Comisia Europeana a facut o recomandare
cu privire la o cutie de instrumente comuna a Uniunii Europe-
ne. Situatia actuala accelereaza enorm adoptarea instrumen-
telor digitale de sanatate, ceea ce constituie o oportunitate de
ainvata de la 0 asemenea extindere a tehnologiilor, care ar pu-
tea contribui la imbunatatirea prestarii de servicii de sanatate
pentru viitor. Acest lucru ridica provocari tehnice, sociale si
juridice, care sunt luate in considerare prin intermediul plat-
formelor la nivel european, precum reteaua de e-sanatate a
Uniunii Europene [30].

Ca urmare a dezvoltarii pandemiei in Europa, majoritatea
tarilor au adoptat politici relevante la inceputul lunii martie.
La jumadtatea lunii aprilie, unele tari slabesc aceste restrictii,
cu o revenire pasiva la activarea serviciilor neesentiale, cu
aplicarea unor protocoale noi si extinse de siguranta. Modul
in care tarile definesc ceea ce constituie ingrijirile ,esentiale”
sau ,urgente” variaza. De exemplu, in timp ce Planul de actiu-
ne irlandez COVID-19 defineste serviciile care trebuie menti-
nute, politicile nationale si regionale, cel italian a specificat ce
servicii ar putea fi amanate sau mutate in alte setiri. in Germa-
nia, pe 17 aprilie, ministrul Sanatatii a anuntat ca spitalele vor
reveni la operatii regulate pas cu pas, incepand de la incepu-
tul lunii mai, pastrand 25-30% din totalul paturilor de terapie
intensiva cu ventilatoare pentru pacientii cu COVID-19. Pe 27
aprilie, Ministerul Sanatatii din Germania a recomandat o pro-
cedura pas cu pas pentru re-planificarea capacitatilor de pa-
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In some countries, more active tools such as tracking
mobile phone movements have been used to monitor the ef-
fectiveness of social distancing measures, identify people at
risk, or to enable reporting of symptoms (Austria, Bulgaria
and Israel). This links to current initiatives to develop apps
to support contact tracing, which are discussed further be-
low. Much use is being made of digital health tools for remote
provision of health care, such as for remote consultations in
primary care (Croatia, France, Malta, Poland, Sweden, United
Kingdom), secondary care (Armenia, Estonia) or more widely
across different types of care (Austria, Belgium, Germany, Is-
rael, Luxembourg).

Some specific initiatives to use digital health tools for re-
mote management of COVID-19 patients with mild symptoms
or recuperating at home after hospital care have also been
used in, for example: France, Iceland, Italy Luxembourg, Neth-
erlands, with also some provision of wider support services
for people self-isolating (Poland). Digital tools can also be
used to help manage essential health care supplies and hos-
pital bed capacity related to the pandemic (Greece). This use
of digital health tools has is creating new challenges, even in
countries where these digital health services were in principle
already available before the pandemic (Sweden).

In this context, the European Commission has made a
Recommendation regarding a common European Union (EU)
toolbox. The current situation is accelerating the adoption of
digital health tools enormously. However, this is also an op-
portunity to learn from such broad scale-up of digital health
technologies that may help to improve provision of health
services for the future. This raises technical, societal and legal
challenges, which are being considered through Europe-wide
platforms such as the Europe Union’s e-health network [30].

The timeline of measures follows the development of the
pandemic in Europe, with most countries enacting relevant
policies in early to mid-March. As of mid-April, several coun-
tries are loosening these restrictions, with a step-wise return
to the activation of non-essential services, under the applica-
tion of new and extended safety protocols. How countries de-
fine what constitutes “essential” or “urgent” care varies. For
instance, while the Irish COVID-19 Action Plan defines the
services to be maintained, Italian national and regional poli-
cies specified which services could be postponed or moved to
other settings. In Germany on April 17, the Minister of Health
announced that hospitals will return to regular step-by-step
operations starting in early May, keeping 25-30% of all venti-
lator-intensive beds for patients with COVID-19. On April 27,
the German Ministry of Health recommended a step-by-step
procedure for re-planning hospital bed capacity, with a 10%
increase every two weeks, along with capacity re-evaluation
[31, 32, 33].

Centralized or binding of such reorganization measures
are varying across countries. For instance, Belgium required
all hospitals to cancel non-urgent services and advised pri-
mary care practitioners to limit their activities for essential
services. In Finland, some districts limited hospital services,
under consideration of the central imperative to maintain all
necessary services for those who need them. While Denmark
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turi in spitale, cu o crestere de 10% la fiecare doud saptamani,
impreuna cu reevaluarea capacitatilor [31, 32, 33].

Centralizarea sau obligativitatea reorganizarii serviciilor
medicale variaza in functie de tari. De exemplu, Belgia a so-
licitat tuturor spitalelor sa anuleze serviciile non-urgente.
in Finlanda, unele districte au limitat serviciile spitalicesti,
avand 1n vedere imperativul central sa mentina toate servici-
ile necesare celor care au nevoie de ele. Danemarca a amanat
doar interventiile elective non-critice. Mai multe tari au intro-
dus sau extins utilizarea telemedicinii.

Aceasta ia forma unor consultari telefonice (Croatia, Lu-
xemburg, Macedonia de Nord, Romania si Spania), uneori
pentru anumite populatii sau grupuri de pacienti. In Anglia
a fost introdus un sistem de triaj telefonic pentru a facilita
noi sesizari Impotriva cancerului si pentru a evita prezenta
inutila la spital. in Belgia, dar si Germania, cosul de beneficii
a fost modificat pentru a permite rambursarea mai extinsa a
consultarilor prin telefon. in Germania, numirul acestor con-
sultari a sporit de zece ori in martie 2020 fata de lunile ante-
rioare. Multe tari au depus eforturi sporite pentru a oferi in-
grijiri la domiciliu. Odata cu restrictiile in miscare, multe tari
au introdus sau extins initiative pentru a oferi Ingrijiri la do-
miciliy, in special pentru grupurile vulnerabile. Managemen-
tul acestor pacienti s-a axat pe prevenirea transmiterii catre
altii si monitorizarea stdrii clinice cu spitalizare promptd, in
caz de necesitate. Se pot folosi diferite strategii in functie de
severitatea pacientului si de epidemiologia locala [34, 35, 36].

Unele tari au mobilizat resursele sistemului de sanatate,
in timp ce altele se bazeaza in principal pe societatea civila si
voluntari pentru a se asigura ca pacientii care sunt izolati aca-
sa pot primi ingrijiri necesare. De exemplu, Croatia a permis
vizite de ingrijire primara la domiciliu, cu conditia ca gospo-
daria sa nu fi fost expusa la SARS-CoV-2. Pacientii cronici si
paliativi au acces la echipele mobile de ingrijire paliativa si
kinetoterapeuti, iar pacientii imuno-compromisi pot lua pro-
be de sange la domiciliu. Cipru a intensificat eforturile 1n asis-
tenta medicala comunitara publica pentru sanatate generala
si mintala. Emiterea si completarea retetelor a fost ajustata
pentru a asigura accesul continuu la medicamente pentru pa-
cientii cronici [37].

Pentru a reduce numarul de vizite la prestatori, multe tari
au implementat masuri de ajustare a procesului de emitere si
completare a retetelor, inclusiv punerea la dispozitie a retete-
lor periodice prin telefon (Grecia), introducerea sau consoli-
darea retetelor electronice (Ungaria, Irlanda, Letonia), extin-
derea perioadei de valabilitate a retetelor (Albania, Croatia,
Irlanda, Romania, Federatia Rusa, Spania) si reducerea restric-
tiilor privind specialistii cu drept de prescriere (Macedonia de
Nord) sau persoanele indreptatite sa completeze retete (Un-
garia, Federatia Rusa). Totodatd, o serie de tari au mobilizat
organizatii precum Crucea Rosie sau voluntari din comunitati
pentru a livra medicamentele necesare pacientilor acasa. Ac-
cesul continuu la medicamentele necesare a fost provocat de
pandemie in general, deoarece productia globalizata afectata
a Inrautatit deficienta de medicamente. Rapoartele cu privi-
re la modul 1n care acestea afecteazd medicamentele utilizate
pentru tratarea pacientilor cu COVID-19 au determinat actiu-
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only postponed non-critical elective surgeries. Several coun-
tries have introduced or expanded the use of telemedicine.

This takes the form of phone-based consultations (Croatia,
Luxembourg, North Macedonia, Romania and Spain), some-
times for specific population or patient groups. In the United
Kingdom, a telephone triage system was introduced to fa-
cilitate new cancer referrals and avoid unnecessary hospital
attendance. For instance, in both Belgium and Germany, the
benefit basket was modified to allow for more extensive re-
imbursement of teleconsultations. In Germany, more than ten
times as many teleconsultations were performed in March
2020 compared to previous months. Many countries have
increased efforts to provide care at home. With the restric-
tions in movement and on-site services, many countries have
introduced or expanded initiatives to provide care at home,
particularly for vulnerable groups. Management of such pa-
tients should focus on prevention of transmission to others
and monitoring for clinical status with prompt hospitalization
if needed. Different strategies can be used depending on the
severity of the patient and local epidemiology [34, 35, 36].

Some countries have mobilized health system resources,
while others rely mainly on civil society and volunteers to en-
sure that patients who are isolated at home can receive neces-
sary care. For example, Croatia enabled primary care visits at
home, provided the household had not been exposed to SARS-
CoV-2; chronic and palliative patients have access to mobile
palliative care teams and physical therapists; and immuno-
compromised patients can have blood samples taken at home.
Cyprus intensified efforts in public community nursing for
general and mental health. Issuing and filling prescriptions has
been adjusted to ensure continued access to medications for
chronic patients [37].

To reduce the number of visits to providers, many countries
have implemented measures to adjust the process of issuing
and filling prescriptions, including making regular prescrip-
tions available by phone (Greece), introducing or reinforcing
e-prescriptions (Hungary, Ireland, Latvia), extending the va-
lidity period of prescriptions (Albania, Croatia, Ireland, Ro-
mania, Russian Federation, Spain), and easing restrictions on
prescribing professions (North Macedonia) or the individuals
entitled to fill prescriptions (Hungary, Russian Federation). As
mentioned in the previous section, a number of countries have
mobilized organizations like the Red Cross or volunteers in the
communities to deliver the necessary medications to patients
at home. Continued access to necessary medicines has been
challenged by the pandemic in general, as globalized produc-
tion means that containment measures have exacerbated medi-
cines shortages. Reports on how this affects medicines used to
treat COVID-19-patients prompted European Union action to
facilitate the continuation of the supply chain.

European Member States share common concerns about
the availability and capacity of their health systems to respond
to the new COVID-19 coronavirus pandemic (SARS-CoV-2).
This requires a comprehensive and well-aligned set of policies
to reorient the complex mechanisms of health systems.

The extent to which health systems need to be reorganized
and reoriented depends on the success of public health mea-
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nea Uniunii Europene pentru a facilita continuarea lantului de
aprovizionare.

Statele membre europene impartdsesc preocupari comune
cu privire la disponibilitatea si capacitatea sistemelor lor de
sanatate de a raspunde la noua pandemie COVID-19 corona-
virus (SARS-CoV-2). Acest lucru necesita un set cuprinzator
si bine aliniat de politici pentru reorientarea mecanismelor
complexe ale sistemelor de sandtate. Masura in care sisteme-
le de sanatate trebuie reorganizate si reorientate depinde de
succesul masurilor de sanatate publica pentru a incetini trans-
miterea si raspandirea incidentei pe o perioada mai lunga de
timp. Aceste abordari sunt esentiale pentru a reduce nevoile
in crestere 1n timpul focarului si pentru a asigura capacitatea
sistemelor de sanatate de a face fata.

Marea majoritate a tarilor europene au pus in aplicare po-
litici pentru a restrictiona prestarea de servicii de non-urgen-
ta 1n sectoarele de internare si ambulatoriu, pentru a asigura
capacitatile pentru pacientii COVID-19 si pentru a reduce ex-
punerea. Sunt necesare informatii veridice despre utilizare si
rezultate (mortalitate si morbiditate) pentru a evalua impac-
tul acestor masuri asupra sanatatii populatiei in ansamblu si
pentru a optimiza planificarea pentru situatiile de urgenta in
sandtatea publica pe viitor. Utilizarea sporita a telemedicinei
si a Ingrijirilor la domiciliu, precum si a conditiilor mai flexi-
bile pentru accesul la medicamente pentru pacientii cu afecti-
uni cronice sunt in conformitate cu recomandarile OMS si ar
trebui evaluata pentru a determina utilizarea lor continua in
etapele urmatoare ale raspunsului pandemic.

Deciziile privind reorganizarea serviciilor sunt luate la ni-
vel regional si local. in unele spitale, in special in zonele cu cel
mai mare numar de cazuri, paturile au fost redistribuite pen-
tru a creste capacitatea unitatilor care se ocupa de COVID-19.
Aceasta a inclus inchiderea unor sectii si suspendarea cazuri-
lor elective non-urgente [37].

Va fi nevoie ca toatd societatea sa limiteze raspandirea
COVID-19 si sa amortizeze impactul potential devastator pe
care 1l poate avea asupra oamenilor si economiilor vulnera-
bile. Trebuie sa reconstruim increderea si cooperarea in inte-
riorul fiecarei tari si intre natiuni, intre oameni si guvernele
lor, aceasta va contribui, de asemenea, la asigurarea ca raspun-
surile fiecarei tari sa fie cuprinzatoare, echitabile si incluzive,
astfel incat nimeni sa nu fie exclus si tdarile sa poata continua
sa progreseze in indeplinirea Obiectivelor de Dezvoltare Du-
rabila [38].

Copiii, persoanele varstnice, subgrupele social-sensibile
sunt vulnerabili la boli si, prin urmare, societatea trebuie sa
dezvolte masuri pentru a le proteja in cazul unei epidemii pre-
cum COVID-19. Personalul responsabil de gestionarea bolilor
infectioase ar trebui sa instituie un sistem de cooperare cu in-
stitutiile de Tnvatamant, spitale, personal medical si prestato-
rii de servicii de sanatate mintala.

Consolidarea serviciilor de prima linie pentru raspunsul la
pandemie COVID-19 a fost prioritatea actuald pentru guverne
si necesita politici de finantare pentru sanatate [39]. Orienta-
rile OMS privind politica de finantare a sanatatii sunt concen-
trate pe consolidarea rezilientei sistemului de sanatate, secu-
ritatea sanatatii si acoperirea universala a sanatatii. Aborda-
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sures to slow down the transmission and spread of the inci-
dence over a longer period of time. These approaches are es-
sential to reduce growing needs during the outbreak and to
ensure the ability of health systems to cope.

The vast majority of European countries have implement-
ed measures to restrict the provision of non-emergency ser-
vices in the inpatient and outpatient sectors in order to ensure
capacities for COVID-19-patients and reduce exposure. Good
data on utilization and outcomes (mortality and morbidity)
are required to evaluate the impact of these measures on
population health as a whole and optimize planning for fu-
ture public health emergencies. The observed increased use
of telemedicine and home care as well as more flexible condi-
tions for access to medicines for patients with chronic condi-
tions are in line with WHO recommendations and should be
evaluated to determine their continued use in the next stages
of the pandemic response.

Decisions on the reorganization of services are taken at
regional and local level. In some hospitals, especially in the
areas with the highest number of cases, beds have been re-
distributed to increase the capacity of COVID-19 units. This
included closing sections and suspending non-urgent elective
cases [37].

Society as a whole will need to limit the spread of COVID-19
and cushion the potentially devastating impact that it can have
on vulnerable people and economies. It is necessary to rebuild
trust and cooperation within each country and between na-
tions, between people and their governments, it will also help
to ensure that each country’s responses are comprehensive,
fair and inclusive, so that no one is excluded and the countries
be able to continue to make progress in meeting the Sustain-
able Development Goals [38].

Children, elderly people, socially vulnerable subgroups are
prone to diseases, and therefore, society must develop mea-
sures to protect them in the event of an epidemic such as COV-
ID-19. The health professionals managing infectious diseases
should establish a system of cooperation with educational in-
stitutions, hospitals, medical personnel and providers of men-
tal health care services.

The consolidation of frontline services responding to the
COVID-19 pandemic has been the current priority for world
governments, requiring healthcare funding policies [39]. The
focus of the WHO regarding the healthcare funding policies is
concentrated on consolidating the resiliency of the healthcare
system, health security and universal healthcare. The interna-
tional focus was concentrated on: the increase in adequate rev-
enues for the healthcare system; the organization of revenue to
minimize the risks in the entire population, the optimization of
expenditures to improve the health of all the country’s citizens.
The management of public funds is a transversal theme across
these basic functions [39].

Therefore, the previously mentioned WHO document
“Strengthening Preparedness for COVID-19 in Cities and Urban
Settings”, presented data on the assistance of international,
national and local authorities on the respective subject [40].
Further on, we will take stock of the recommended actions
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rile la nivel international au fost concentrate pe: cresterea ve-
niturilor adecvate pentru sistemele de sanatate, organizarea
veniturilor pentru a minimaliza riscurile in intreaga populatie,
rationalizarea cheltuielilor pentru a imbunatati sanatatea tu-
turor cetatenilor unei tari. Managementul finantelor publice
fiind o tema transversala in cadrul acestor functii de baza [39].

Asadar, in documentul OMS mentionat anterior ,Consolida-
rea pregadtirii pentru COVID-19 in orase si amenajdri urbane”
au fost expuse date despre sprijinul autoritatilor internationa-
le, nationale si locale la subiectul dat [40]. In continuare vom
trece n revistd actiunile recomandate, care imbunatatesc pre-
venirea, pregatirea pentru COVID-19 in mediul urban pentru
asigurarea unui raspuns robust, eventual cu impact in recu-
perare. Informatia cuprinde date despre factorii unici pentru
orase si mediul urban, consideratii privind pregatirea urbana,
domenii cheie de concentrare si pregatirea pentru urgentele
viitoare.

Pregdtirea localitatilor municipale (urbane) reprezinta
0 necesitate esentiala pentru raspunsurile eficiente la nivel
national, regional si global la COVID-19. Anume in localitati-
le urbane este risc mai mare de raspandire a bolii din cauza
densitatilor mari de populatie si transport public extins. Tot-
odatd, In aceste localitdti sunt multiple subgrupe de popula-
tii vulnerabile cu diverse nevoi socio-culturale. Riscul pentru
aceste grupuri de persoane, reiese din: (1) trdiesc in locuinte
aglomerate; (2) nu au acces la apa sigura si instalatii de igie-
nizare corespunzatoare; (3) mai des sunt someri / dependenti
de economiile informale ,,salariul in plic”. Pe de altd parte, in
localitatile urbane sunt concentrate institutiile medicale care
prin tehnologiile avansate pot asigura servicii de sanatate /
ingrijire medicala de calitate Tnalta.

Administratiile publice locale (APL), fiind responsabile de
guvernare si de luarea politicilor, au avut un rol important in
ciclul de gestionare a situatiei de urgenta - de la pregatire pana
la raspunsul si eventuala recuperare de la COVID-19. Pentru a
majora eficienta gestionarii, orice masura de Sanatate Publica
trebuie sa fie pusa in aplicare si proiectata intr-un mod in care
sa promoveze disponibilitatea de a fi respectata.

Asadar, la nivel national, autoritatile APL urmeaza: (1) sa
adopte o abordare coordonatd multisectoriala pentru intrea-
ga societate; (2) sa promoveze coordonarea si coerenta ma-
surilor la nivelurile de guvernare; (3) sa identifice pericolele
si vulnerabilitatile existente; (4) sa identifice si sa protejeze
echitabil subpopulatiile vulnerabile; (5) sa monitorizeze di-
versele interactiuni sociale si culturale, normele si percep-
tiile de sanatate; (6) sa aprecieze gradul de dependentd al
sectorului sau economia informala; (7) sa aprecieze cele mai
adecvate mijloace de comunicare a informatiilor; (8) sa asigu-
re prestarea continud de servicii esentiale; (9) sa examineze
asigurarea unitatilor medico-sanitare privind COVID-19; (10)
sa identifice si sa mobilizeze resurse suplimentare; (11) sa
asigure locuinte adecvate si sa anticipeze migratia exterioa-
ra si mobilitatea din partea populatiei; (12) sa acorde atentia
cuvenita mentinerii bunastdrii psihice; (13) sa se asigure ca
masurile sunt Inrddacinate Intr-o baza de dovezi robuste cat
posibil; (14) sa tina cont de impactul rezultat asupra vietii si a
mijloacelor de trai.
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that improve the prevention and preparedness for COVID-19
in urban settings, ensuring a robust response, with an even-
tual impact in the recovery stage. The information includes
data on the factors unique to cities and urban settings, consid-
erations regarding the urban preparedness, key areas of focus
and preparation for future emergencies.

Preparedness in cities and other urban settlements is es-
sential for effective national, regional and global responses
to COVID-19. It is namely the urban settlements that face a
higher risk of disease spread, due to the high population den-
sity and extensive public transportation networks. Moreover,
these areas are resided by numerous subgroups of vulner-
able populations with different sociocultural needs. The risk
for these groups of people stems from: (1) living in crowded
housing; (2) lack of access to safe water and sanitation and
hygiene facilities; (3) higher unemployment / dependent on
informal economics “wage in envelopes”. On the other side, ur-
ban settlements possess medical facilities with advanced tech-
nologies that can offer high quality medical care and services.

Local authorities, having governance and policy-making re-
sponsibilities, played an important role throughout the emer-
gency management cycle - from preparedness to response
and eventual recovery from COVID-19. In order to increase
the effectiveness of management, any Public Health measure
must be implemented and designed in a way that will promote
willingness to comply.

Therefore, on a national level, urban authorities should: (1)
adopt a coordinated multisectoral approach for the entire popu-
lation; (2) promote coordination and coherence in measures
across the governance levels; (3) identify existing hazards and
vulnerabilities; (4) identify and equitably protect vulnerable
subpopulations; (5) monitor various social and cultural inter-
actions, health norms and perceptions; (6) consider the extent
of dependency on the informal sector or economy; (7) assess
the most adequate means of delivering information; (8) ensure
uninterrupted (continued) provision of essential services; (9)
assess whether facilities are prepared for COVID-19; (10) iden-
tify and mobilize additional resources; (11) ensure adequate
housing, reduce the (habitual) risk of homelessness and antici-
pate the emigration and mobility of the population; (12) offer
due consideration to maintaining mental wellbeing and mental
health (anxiety); (13) ensure that the measures are rooted as
much as possible in a robust, evidence-based framework; (14)
take into consideration the impact on life and livelihood.

The current strategic plans of response to the COVID-19
pandemic and its consequences should focus on four key ar-
eas: (1) coordinating local plans in preparation for effective
responses to health risks and their impact; (2) communicating
the crisis and the risks and engaging the community by encour-
aging compliance with the measures; (3) contextually appro-
priate approaches to public health measures, especially physi-
cal distancing, hand hygiene, respiratory hygiene and cough
etiquette; (4) access to healthcare services for COVID-19 and
the continuation of essential services [40].

During recovery or between epidemic peaks, the actions
should be focused on strengthening the interim guidance re-
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In planurile strategice actuale de rispuns la pandemia CO-
VID-19 si a urmarilor acesteia trebuie sa se regaseasca patru
domenii cheie: (1) coordonarea planurilor locale pentru pre-
gatirea raspunsurilor eficiente la riscurile si impactul asupra
sanatatii; (2) comunicarea riscurilor si a crizei si implicarea
comunitatii care Incurajeaza respectarea masurilor; (3) abor-
darea contextuald adecvata privind masurile de sanatate pu-
ratorie si eticheta de tuse; (4) accesul la serviciile de asistenta
medicala pentru COVID-19 si continuarea serviciilor esentiale
[40].

In timpul recuperirii sau intre varfurile epidemice, actiuni-
le sunt orientate spre fortificarea masurilor provizorii privind
ajustarea sanatatii publice si sociale in contextul COVID-19.
Asadar, actiunile de urgenta privind COVID-19 creeaza im-
boldul dezvoltarii capacitatilor durabile pentru situatii de ur-
gentd de sandtate. Documentarea, invatarea si familiarizarea
experientelor COVID-19 vor ajuta, in viitor, la informarea si
crearea unei pregatiri eficiente pentru reducerea riscurilor si
a impactului in situatii de urgenta.

Atat la nivel local, cat si european, au existat divergente
mari in capacitatea patului de spital si a unitatii de anestezie
terapie intensiva (ATI). Pentru a atenua presiunea asupra ca-
pacitatii de terapie intensiva, guvernele si spitalele nationale
si regionale au inceput sa se ajute reciproc prin transferul pa-
cientilor bolnavi critici din regiunile cele mai afectate. Franta,
Italia, Olanda si Spania au organizat astfel de transfer atat in
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garding the adjustment of public and social health in the con-
text of COVID-19. Therefore, the emergency measures against
COVID-19 set the stage for sustainable capacity development
for health emergencies. Documentation, learning and sharing
of COVID-19 experiences will help to inform and build efficient
preparedness for reducing the risks and impacts of future health
emergencies.

Both locally and in Europe, there has been great divergence
in the number of hospital and Intensive Care Unit (ICU) beds.
In order to relieve the pressure on the ICU, governments and
national hospitals have begun to offer mutual assistance by
transferring critically ill patients out of the heavily affected ar-
eas. France, Italy, Netherlands and Spain have organized such
transfers inside their own borders, as well as with other coun-
tries, such as Austria, Germany, Luxembourg, and Switzerland.
The countries were identified using the COVID-19 Health Sys-
tem Response Monitor (HSRM), based on the available data
(up until April 24, 2020).

In the majority of cases, the cross-border transfer of pa-
tients was initiated following the interaction between the high
government structures. The European solidarity is a result of
various initiatives at different levels. Thus, the president of
the General Department Council of Haut-Rhin from France has
requested help from Germany. The Dutch Minister of Health
appealed to his peer in Westphalia in northwestern Germany,
as the country was facing a scenario in which its ICU capacity
would be overloaded.
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Fig. 1 Transferul transfrontalier a 300 de pacienti europeni cu COVID-19 [41].
Fig. 1 The Cross-border transfer of 300 European patients with COVID-19 [41].
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interiorul tarii lor, cat si cu alte tari, precum Austria, Germania,
Luxemburg si Elvetia. Tarile au fost identificate folosind moni-
torul de raspuns al sistemelor de sanatate COVID-19 (HSRM)
pe baza informatiilor disponibile (pana la 24 aprilie 2020).

Transferul transfrontalier de pacienti a fost initiat In majo-
ritatea cazurilor dupa interactiunile de conducere de la nivel
inalt. Solidaritatea din regiunile europene rezulta din initiati-
ve variate de la niveluri diferite. Asadar, seful administratiei
locale a districtului administrativ Haut-Rhin din Franta a so-
licitat ajutor din Germania. Ministrul Olandez al Sanatatii i-a
cerut sprijin ministrului Sanatatii din Westfalia (Germania), in
timp ce tara se confrunta cu un scenariu in care capacitatea
ATI ar putea fi epuizata.

Localitatile urbane cu institutii medicale tertiare si de spe-
cialitate, de obicei, sunt orientate la un numar mare de popu-
latie, In schimb, au acces slab la servicii de Ingrijire (uneori
din cauza barierelor financiare). Aceste spitale si unitati de
sanatate reprezintd, adesea, elemente critice pentru puterea
sistemelor de sanatate locala si nationala. Orasele, de aseme-
nea, actioneaza ca puncte de intrare pentru sosirea ajutorului
medical si umanitar.

In mod colectiv, aceste dinamici necesitd masuri de pregi-
tire unice pentru orase si alte asezari urbane. Prezenta vulne-
rabilitatilor presante in materie de sanatate si a disparitati-
lor sociale impune abordarea nevoilor celor mai vulnerabile
populatii si construirea rezistentei intr-o manierd incluziva.
Autoritatile locale detin responsabilitatea de guvernare si de
luare a politicilor, care deseori includ servicii medicale si de
sanatate publica cu un rol important in intregul ciclu de gesti-
onare a situatiilor de urgenta.

Datele expuse anterior au cuprins noile aranjamente de gu-
vernare si parteneriate pentru solutionarea crizei. Subgrupele

persoanele fara loc stabil de
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Urban settlements with tertiary and specialized medical
institutions usually serve a large population, however the ac-
cess to medical care is poor (sometimes due to financial bar-
riers). These hospitals and health facilities often represent a
critical element in the strength of local and national health
systems. The cities also act as entry points for medical and hu-
manitarian aid.

Collectively, these dynamics call for unique preparedness
measures for cities and other urban settlements. The presence
of pressing vulnerabilities in healthcare and social disparity, re-
quires addressing the needs of the most vulnerable populations
and building resilience in an inclusive manner. Local authori-
ties have governance and policy-making responsibilities, often
including medical and public health services, which play an im-
portant role throughout the emergency management cycle.

The data outlined above included the new government ar-
rangements and partnerships for tackling the crisis. The vul-
nerable subgroups of the urban population are presented in the
following graph.

Optimal preparedness in urban settlements is essential
for an effective national strategy with regional and global
responses to COVID-19. The strategic preparedness and re-
sponse plan, the strategy update and critical preparedness,
readiness and response actions represent key actions that ev-
ery country should implement in its fight against COVID-19. In
order to be effective, public health measures should be imple-
mented in a way that would promote the willingness to com-
ply. Moreover, to further increase the effectiveness of health
measures, the urban authorities should be involved in all the
stages of emergency management.

The sectors involved in COVID-19 preparedness: (1) health-
care; (2) social services, protection; (3) education; (4) public
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Fig. 2 Grupuri vulnerabile in focare de pandemie COVID-19 [40].
Fig. 2 Vulnerable groups in the COVID-19 pandemic outbreak [40].
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vulnerabile a populatiei din mediul urban sunt prezentate in
figura de mai jos.

Pregatirea optima in localitatile urbane este esentiala pen-
tru o strategie nationald eficienta cu raspunsuri regionale si
globale la COVID-19. Planul strategic de pregatire si raspuns,
actualizarea strategiei si pregatirea critica, actiunile de pre-
gatire si de raspuns reprezinta actiunile cheie pe care trebuie
sa le intreprinda orice tara in lupta cu COVID-19. Pentru a fi
eficiente, masurile de sanatate publica trebuie sa fie puse in
aplicare si proiectate intr-un mod care sa promoveze dispo-
nibilitatea de a fi respectate. De asemenea, pentru cresterea
eficientei masurilor de sanatate, obligator, in toate etapele
managementului de urgenta, autoritatile urbane trebuie sa fie
angajate.

Sectoarele care sunt implicate in pregatirea raspunsului la
pandemia COVID-19 sunt urmatoarele: (1) sanatate; (2) ser-
vicii sociale si de protectie; (3) educatie; (4) transport public;
(5) servicii comunale si energie; (6) servicii de sanatate min-
tald; (7) servicii comunicare si TI; (8) apa, canalizare, igiena;
(9) protectie civila, securitate; (10) comert si economie; (11)
sandtatea veterinara si animald; (12) parlamentari si multe
altele.

in exemplul care urmeaza - ,,Perspective socio-economice
de inchiderea institutiilor de invdtdmdnt” - ne-am focusat pe
vulnerabilitatea copiilor si familiei acestora, care reflecta di-
rect pregatirile la primele trei raspunsuri [31, 41, 42].

Asadar, dezastrele sau stresurile, suferite de oameni, re-
prezinta stari cu impact negativ pentru viata si dezvoltare,
exemple: divortul parintilor sau accidentele rutiere, acte de vi-
olenta generate de oameni, razboiul si dezastrele naturale (cu-
tremure sau pandemii) [43]. Studierea dezastrelor anterioare
permite o pregatire buna fata de cele de alta natura [6, 44].

Spre exemplu, atacurile teroriste din 11 septembrie, fiind
planificate si realizate o singura data, au avut un efect trau-
matizant pentru multe persoane, atat direct, cat si indirect. Un
studiu de psihopatologie la copii, efectuat la 6 luni dupa 11
septembrie [45, 46], a constatat: copiii parintilor care si-au
pierdut locul de munca sau au fost restrictionati in calatoria
lor, dupa 11 septembrie, aveau predispozitie spre tulburari de
stres posttraumatic sau de alta natura. Experientele de adver-
sitate legate de dezastre se extind dincolo de expunerea trau-
matica si includ efectele de ondulare pe termen lung ale pro-
blemelor de viata post-dezastru si a dificultatilor economice.
Astfel], serviciile de sanatate mintald devin necesare, acestea
concentrandu-se pe impactul dezastrelor asupra vietii oame-
nilor. Un studiu efectuat la 3 ani dupa atacurile din 11 septem-
brie, asupra adolescentilor si membrilor familiei, a constatat
ca minoritatile cu venituri mici si adolescentii monoparentali
au fost grupurile cele mai afectate [47].

Unul dintre principalii factori, care nu trebuie ignorat, este
impactul economic asupra societatii [48]. Cand scolile sunt in-
chise, participantii care trebuie sa mearga la munca sunt im-
pusi sa gaseasca rapid remedii pentru a avea grija de copiii lor.
In caz contrar, copilul riméne singur acasi inevitabil [48]. In
general, inchiderea institutiilor este o problema mult mai se-
rioasa si urgenta, mai ales pentru parintii care au copii de gra-
dinitd, decat pentru parintii elevilor de gimnaziu si liceu [49].
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transportation; (5) housing and energy; (6) mental health ser-
vices; (7) communication and IT services; (8) water, sanitation,
hygiene; (9) civil defense, security; (10) commerce and econo-
my; (11) veterinary and animal health; (12) parliamentarians
and many others.

In the following example “Socio-economic perspectives of
school closures’, we have focused on the vulnerability of chil-
dren and their families, which directly reflects the prepara-
tions for the first three responses [31, 41, 42].

The disasters and stressors experienced by humans are
states with a detrimental impact on life and development. Ex-
amples include parental divorce or vehicle accidents, human-
generated acts of violence, such as war, and natural disasters,
such as earthquakes or pandemics [43]. Studying previous
disasters can help us better prepare for new ones, of another
nature [6, 44].

For example, the 9/11 terrorist attack, carried out only
once, has had a traumatizing effect for numerous people, both
directly and indirectly. A psychopathology study conducted on
children 6 months after the 9/11 attacks [45, 46], concluded
that children whose parents lost their jobs or were affected
by the travel restrictions were more prone to posttraumatic
stress disorder or other kinds of afflictions. The adversity re-
lated to the experienced disasters extends beyond the trau-
matic exposure and includes the long-term ripple effects of
post-disaster life issues and economic difficulties. Therefore,
mental health services take on a central role, focusing on the
impact of disasters upon people’s lives. One study conducted 3
years after the 9/11 attacks, on adolescents and family mem-
bers, concluded that the adolescents belonging to minorities,
low-income, and single-parent households were the most af-
fected groups [47].

One of the main factors that should not be overlooked is
the economic impact on society [48]. When schools are closed
down, individuals who should be going to work are faced with
the urgent need to find supervision alternatives for their chil-
dren. Otherwise, it is inevitable that children stay alone at
home [48]. Generally speaking, the closure of these institu-
tions is much more serious for parents of kindergarten-aged
children rather than those of middle and high schoolers [49].
These children are too young to help themselves, therefore
one of the parents has to work less or even give up work alto-
gether when the institutions close, which increases the prob-
ability of financial issues in these families [49]. Following the
closure of childcare centers, working parents need different
sources of care for their children. Studies suggest that respi-
ratory infection rates are lower in childcare groups with less
than six children [50]. It is very difficult to find such facilities
when the institutions are closed down due to a pandemic.

As aresponse to COVID-19, the governments of developed
nations have created emergency programs for children and
parents who require child care assistance due to the extensive
closedowns of childcare centers, kindergartens and schools
[6, 51].

At the same time, in low income households or unstable
marriages, the prolonged closure of schools may lead children
to encounter difficulties in the learning process [52]. In the
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Copiii de gradinitd sunt mult prea mici pentru a se ajuta, si,
prin urmare, unul dintre parinti trebuie sa munceasca mai pu-
tin sau chiar este nevoit sa renunte la job, odata cu inchiderea
institutiei, ceea ce creste probabilitatea aparitiei dificultatilor
economice in familiile date [49]. Dupa inchiderea centrelor de
ingrijire a copiilor, parintii care lucreaza au nevoie de surse di-
ferite de Ingrijire pentru copiii lor. Studiile sugereaza ca ratele
de infectie respiratorie sunt mai mici la grupurile de ingrijire
a copiilor cu mai putin de sase copii [50]. Este foarte dificil sa
gasesti astfel de facilitati intr-un moment in care institutiile
sunt Inchise din cauza unor pandemii.

Ca raspuns la COVID-19, guvernarea din tarile cu econo-
mie dezvoltatd a elaborat programe de urgenta pentru copiii si
parintii care au nevoie de asistenta pentru ingrijirea copilului
din cauza inchiderilor extinse a centrelor de ingrijire a copii-
lor, gradinitelor si scolilor [6, 51].

Totodata, pentru gospodariile cu venituri mici sau pentru
familiile in care casatoria parintilor este instabila, durata in-
delungata de inchidere a scolii poate duce la o dificultate mai
mare in procesul de studiu al copilului [52]. Pe termen mai
lung, cu atat mai probabil, copilul va abandona studiile. De
asemenea, elevii care se bazeaza pe masa de pranz gratuita
servita la scoald se pot confrunta cu probleme conexe [53, 54].

Inchiderea programelor de ingrijire (prescolare si invi-
tamant primar) a copiilor ar putea provoca grave implicatii
financiare si pentru institutiile si angajatii respectivelor pro-
grame [55]. Multe programe de ingrijire a copiilor sunt afa-
ceri mici sau sunt conduse de institutii bazate pe credinta.
Inchiderea acestor programe din cauza unei pandemii poate
duce la Intreruperea pe termen lung a furnizarii unor astfel de
servicii. Desi existd dovezi ca inchiderea scolilor poate atenua
sfera unei epidemii, acestea au un impact substantial asupra
economiei unei societati, inclusiv, a costului enorm al produc-
tivitatii pierdute din cauza absentei parintilor de la locul de
munca [56].

Pentru pdrintii care nu pot renunta la locul de muncg,
aceasta situatie poate provoca suferintd. Prin urmare, impac-
tul inchiderii scolilor variaza in functie de factorii socio-eco-
nomici si de mediul de acasa. Daca inchiderea scolii ar dura 3
luni, 93% din gospodariile cu venituri mici s-ar confrunta cu
probleme financiare grave, spre deosebire de 64% din gospo-
dariile cu venituri mari [45, 57, 58]. Aceasta proportie scade la
84%, respectiv 37%, daca oamenii stau acasa timp de 1 luna.
Un studiu din Marea Britanie a descoperit ca aproximativ 1%
din produsul intern brut din Marea Britanie ar putea fi afectat
de inchiderea scolii timp de 12 sdaptadmani [59]. Aceasta consta-
tare indica faptul ca strategiile care implica inchiderea scolilor
pot reduce produsul intern brut din SUA cu 6,0%. Toate cele re-
latate demonstreaza importanta focusarii asupra problemelor
economice, care sunt impuse de pandemia COVID-19.

De exemplu, Comisia Europeana ofera previziuni pesimiste
pentru economia romaneasca: deficit de 9,2% din PIB, scadere
economicd de 6% in 2020 [60]. In ceea ce priveste somajul,
Comisia Europeana se asteapta ca acesta sa creasca de la un
minim istoric de 3,9% in 2019 pana la 6,5% in 2020, pe masu-
ra ce unele firme se vor inchide din cauza crizei COVID-19. Sa-
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long term, they would be more likely to drop out. Moreover,
the pupils who rely on free school meals may also encounter
related issues [53, 54].

The closure of childcare programs (kindergarten and ele-
mentary schools) may lead to serious financial implications
for these institutions and their employees [55]. Many child-
care programs are small businesses or are run by faith-based
institutions. The closure of these programs due to a pande-
mic may lead to a long-term disruption of these services. Al-
though the evidence suggests that the closure of schools can
mitigate the scope of an epidemic, it has a significant impact
on a society’s economy, including the enormous cost of the
productivity loss due to the absence of parents at the work-
place [56].

This could cause significant distress for the parents who
cannot quit their job. Consequently, the impact of school clo-
sures varies depending on the socioeconomic factors and the
house environment. If the closure lasted three months, 93%
of low-income households would face serious financial is-
sues, compared to 64% of high-income households [45, 57,
58]. This proportion would drop to 84%, and 37% respec-
tively, if the closure lasted one month. A study conducted in
the UK concluded that approximately 1% of the GDP could
be affected by the closure of schools for 12 weeks [59]. This
conclusion indicates that the strategies involving the clo-
sure of schools could reduce the GDP by as much as 6.0%
in the US. All the facts outlined above prove the importance
of focusing on the economic issues created by the COVID-19
pandemic.

For example, the European Commission offers a pessimis-
tic forecast for the Romanian economy: a 9.2% GDP deficit, a
6% economic drop in 2020 [60]. Concerning unemployment,
the European Commission expects it to increase from a his-
torical low of 3.9% in 2019 to 6.5% in 2020, as many firms
will close down due to the COVID-19 crisis. The nominal wag-
es are expected to experience only a modest increase in 2020,
following several years of consecutive growth. Additionally,
the inflation is expected to drop to 2.5% in 2020, mainly due
to the significant drop in oil prices. The base inflation will also
drop, though it will remain above 3% in 2020 and 2021 [60].

Conclusions

The year 2020 will remain in the history the history of
humanity and medicine, as the year in which the emergence
and spread of a globally unknown infection required the un-
precedented mobilization of the international community
and substantially changed attitudes, behaviors, lifestyles and
the activity of many people. A considerable global effort in
the management of COVID-19 disease has been made by the
World Health Organization, which has continuously provided
detailed recommendations on how to react and respond to
the pandemic. Experience of countries with widespread com-
munity transmission such as China, Iran, Italy, Spain and oth-
ers has shown that the pandemic can be limited when strate-
gies and tactics for responding to public health outbreaks are



COVID-19 management: WHO and some countries

lariile nominale sunt preconizate sa creascda doar moderat in
2020 dupa mai multi ani de cresteri. De asemenea, se asteap-
td scaderea inflatiei la 2,5% in 2020, in principal ca urmare
a scaderii semnificative a pretului petrolului. Inflatia de baza
va scadea si ea, totusi ramanand deasupra nivelului de 3% in
2020 si 2021 [60].

Concluzii

Anul 2020 va ramane in istoria omenirii si a medicinii, ca
anul in care aparitia si raspandirea unei infectii necunoscute
la nivel global, a necesitat mobilizarea fara precedent a co-
munitatii internationale si a schimbat substantial atitudinile,
comportamentele, modul de viata de activitatea multor oa-
meni. Un efort considerabil la nivel mondial in managementul
maladiei COVID-19 a fost realizat de catre Organizatia Mon-
diala a Sanatatii, care a oferit continuu recomandari detaliate
privind modul de reactie si raspuns in situatia de pandemie.
Experienta din tdrile cu transmisie comunitara pe scara larga
a aratat ca pandemia poate fi limitata atunci cand strategiile si
tactica de raspuns la focare de sanatate publica sunt puse in
aplicare din timp.

Managerii din sanatate se confrunta in prezent cu provo-
carea de a gasi un echilibru corect intre doua obiective con-
curente: asigurarea capacitatilor adecvate pentru a trata per-
soanele afectate de COVID-19 si prestarea de servicii necesare
pentru mentinerea sanatatii populatiei, iar reorganizarea in-
frastructurii si reprofilarea fortei de munca pentru a raspunde
pandemiei COVID-19 au necesitat o restructurare considera-
bila a ingrijirilor In majoritatea tarilor. Amanarea asistentei
spitalicesti non-urgente si trecerea la telemedicing, aplicarea
programelor informationale si instrumentelor digitale, ma-
nagementul pacientilor la domiciliu, asistenta comunitara
pentru sandtatea generala si mintala, facilitarea continuarii
lantului de aprovizionare cu medicamente si restructurarea
infrastructurii reprezinta unele dintre masurile fundamentale
ce tin de reorganizarea si restructurarea asistentei medicale la
etapa actualad In majoritatea tarilor.

Una din problemele care necesita o solutionare urgenta
este asigurarea financiarda suplimentara pentru ca sistemele
de sanatate sa faca fata epidemiilor, dar si sa mentina celelalte
servicii de sanatate esentiale.

Contributia autorilor

Autorii au contribuit in mod egal 1a cautarea literaturii sti-
intifice, selectarea bibliografiei, citirea si analiza referintelor
biografice, la scrierea manuscrisului si la revizuirea lui cole-
giala. Toti autorii au citit si au aprobat versiunea finala a ar-
ticolului.

Declaratia conflictului de interese
Nimic de declarat.

MJHS 23(1)/2020

implemented in time.

Healthcare managers are currently facing the challenge of
finding the right balance between two competing goals: en-
suring adequate capacity to treat people affected by COVID-19
and providing services needed to maintain the health of the
population, and reorganizing infrastructure and reshaping
the workforce to respond to the COVID-19 pandemic which
requires considerable restructuring of care in most countries.
Postponement of non-emergency hospital care and transi-
tion to telemedicine, application of informational programs
and digital tools; home patient management; community as-
sistance for general and mental health, facilitating the supply
of medicines and infrastructure reform are some of the key
measures related to the reorganization and restructuring of
healthcare at the current stage in most countries.

One of the issues that need to be addressed urgently is ad-
ditional financial provision for health systems to cope with
epidemics but also to maintain other essential health services.
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Ce nu este, deocamdata, cunoscut la subiectul abordat

Acest nou virus si aceasta boalda nu au fost cunoscute
inainte de aparitia focarului in Wuhan, China, in decembrie
2019. Tarile afectate de pandemie au pregatit un plan urgent
si un complex de masuri care ar reduce rata morbiditatii si
mortalitdtii, Insd nu in toate cazurile actiunile intreprinse s-au
dovedit a fi eficiente.

Ipoteza de cercetare

Reflectarea informatiilor cu referire la pregatirea si modul
de adaptare al institutiilor medicale (in special, de profil
stationar) in vederea acordarii asistentei medicale pacientilor
infectati cu SARS-CoV-2.

Noutatea adusa literaturii stiintifice din domeniu

Articolul prezinta o sinteza a informatiilor din literatura de
specialitate, din mediul on-line privind modalitatea de ges-
tionare si reorganizare a institutiilor medicale in perioada
pandemiei COVID-19, masurile intreprinse de statele afectate
pentru a tine sub control raspandirea infectiei, precum si tras-
area si evidentierea directiilor prioritare recomandate de a fi
respectate la nivel national.
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What is not known yet, about the topic

The novel virus and disease were not known until the out-
break in Wuhan, China, in December 2019. The countries af-
fected by the coronavirus pandemic have prepared an emer-
gency plan and a set of control measures that would reduce
morbidity and mortality rates, although these proved to be
ineffective in some cases.

Research hypothesis

Reflections upon the organization and restructuring of
healthcare institutions (inpatient services, particularly) in
order to provide medical assistance to SARS-CoV-2 infected
patients.

Article’s added novelty on this scientific topic

This article is a data review, retrieved from the online
sources on the management and reorganization of medical
institutions during the COVID-19 pandemic, the measures to
be undertaken by affected countries in order to control the
infection spread, as well as tracing out and highlighting the
prio-rity-setting recommendations to be followed at national
level.
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Rezumat

Introducere. Experienta tarilor in timpul pandemiei de
COVID-19 a demonstrat cd, nivelul de rezistenta al institutii-
lor medicale la impact, capacitatea de a-si pastra sau restabili
in termeni restransi si In conditii complicate functionalitatea
infrastructurii si aptitudinea de munca a personalului, condi-
tioneaza calitatea si volumul asistentei medicale acordate po-
pulatiei afectate. Cresterea rapida a necesitatilor de Ingrijiri
medicale pot in scurt timp depasi potentialul (uman, material,
tehnic) nu numai al spitalului, ci si al intregului sistem de asis-
tentd medicalg, Tn ansamblu.

Material si metode. Studiul s-a axat pe analiza articolelor
stiintifice, rapoartelor si ghidurilor publicate online. Principa-
la unitate de analizd, din punct de vedere metodologic, a fost
Jinstitutia medicala in SARS-CoV-2". Pentru colectarea infor-
matiilor, a fost utilizat motorul de cautare Google search, baze
de date si platforme cu acces deschis. Perioada de referinta a
fost cuprinsa intre 01.11.2019 - 31.05.2020.

Rezultate. In prezentul articol, sunt reflectate un sir de
aspecte ce tin de pregatirea si modul de adaptare al unei insti-
tutii medicale (In special, de profil stationar) in vederea acor-
darii asistentei medicale pacientilor infectati cu SARS-CoV-2,
experienta tarilor, dar si deficientele constatate. In acest con-
text, toate statele au initiat actiuni Indreptate spre stoparea
raspandirii virusului ca raspuns la situatia de urgenta de sa-
ndtate publica, Insa ele s-au confruntat cu multe dificultati In
fazele incipiente, ceea ce este atribuit urmatoarelor motive:
capacitatile cu care s-a reactionat la starea de urgentd; meca-
nismul interactiv de raspuns la urgentd; rezerve de urgenta
inadecvate si insuficiente; posibilitatea de extindere a capa-
citatilor pentru carantina si internare intr-o perioada scurts;
fluxul de pacienti; gestionarea si organizarea spitalelor in ve-
derea securitatii; instruirea personalului medical etc.

Concluzii. Reorganizarea si adaptarea institutiilor medica-
le la activitate in conditii de epidemie sau pandemie necesita
eforturi substantiale, fapt conditionat de complexitatea si ur-
genta realizarii masurilor specifice.

Cuvinte cheie: reorganizare, institutii medicale, pacienti
infectati cu SARS-CoV-2.

Introducere

Actualmente, omenirea se confruntd cu o multitudine de
pericole naturale sau provocate de activitatea umana, care
afecteaza populatia, economia tarilor si mediul Inconjurator.
Cercetatorii in domeniu mentioneaza ca fenomenele respec-
tive si-au marit atat intensitatea, cat si periodicitatea, mai cu
seama, 1n ultimele decenii.

In gama actiunilor ce tin de pregatirea, raspunsul si lichi-
darea consecintelor urgentelor de sanatate publica, un rol cru-
cial 1i revine sistemului de sanatate, in ansamblu, si fiecarei
institutii medico-sanitare in parte, in special, spitalelor. De ni-
velul de rezistenta al acestora la impact, de capacitatea de a-si
pastra sau restabili in termeni restransi si in conditii compli-
cate functionalitatea infrastructurii si aptitudinea de munca a
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Abstract

Introduction. The experience of many countries facing
COVID-19 pandemic has proven that the healthcare service
quality and volume provided to the infected population large-
ly depend upon the resistance level of medical institutions,
their ability to maintain or restore within a limited time and
under difficult conditions, as well as proper infrastructure
functionality and the employee capacity. The growing demand
for healthcare assistance soon exceeds the hospital potential
(human, material, and technical means), as well as of the over-
all health care system.

Material and methods. The study focused on reviewing
online scientific articles, reports and guidelines. From a meth-
odological point of view, this data review was mainly related
to the “medical institutions during SARS-CoV-2". The Google
search engine, open access databases and platforms were
used to collect relevant information within a reference period
0f01.11.2019 to 31.05.2020.

Results. This article reveals a number of issues related to
the management and adaptation of medical institutions (of
inpatient care departments) in order to provide health care
to patients infected with SARS-CoV-2, as well as the experi-
ence and challenges faced by different countries. In this re-
gard, all countries initiated actions aimed at preventing the
virus spread as a result of emergency public health situation,
however many difficulties arose in the early stages due to fol-
lowing reasons: poor emergency preparedness and response
capacities; lack of an interactive emergency response mecha-
nism; inadequate and insufficient emergency resources; poor
hospital capacity expansion for quarantine in a short period
of time; high patient flow; rapid management and recon-
figuration of hospital security services; medical staff trai-
ning etc.

Conclusions. The reorganization and adaptation of health-
care institution activity under epidemic or pandemic condi-
tions requires substantial efforts, conditioned by complex and
emergency specific measures.

Key words: reorganization, healthcare institutions, pa-
tients with SARS-CoV-2 infection.

Introduction

Today, humanity faces many natural or man-made dangers
that affect the population, the current economic growth and
the environment. The researchers reported that these phe-
nomena have increased both in their intensity and in periodi-
city, particularly in recent decades.

The overall health system and each separate healthcare
institution, especially hospitals play a crucial role in the range
of actions related to the preparedness, response and liquida-
tion of the consequences of public health emergencies. Health
care quality and volume provided to the infected population
largely depends upon their level of resistance to challenges,
their ability to maintain or restore within a limited time and
under difficult conditions, as well as on the infrastructure
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personalului, va depinde, In cea mai mare masurd, calitatea si
volumul asistentei medicale acordate populatiei afectate si, in
rezultat final, numarul de vieti omenesti salvate.

Aceasta axioma si-a regasit, a cata oara, confirmarea si in
cadrul raspunsului la pandemia cauzata de coronavirusul de
tip nou (COVID-19), care a invadat Incepand cu finele anului
2019 intreaga lume. Una din caracteristicele distinctive ale
oricarei epidemii sau pandemii este aparitia In perioade scur-
te de timp a unui numar mare (adesea, excesiv) de pacienti
care urmeaza a fi izolati prin spitalizare, fiind, ulterior, tratati
in conditii complicate impuse de necesitatea respectarii stric-
te a mai multor masuri antiepidemice si de siguranta. Conco-
mitent, cresterea rapida a necesitatilor de ingrijiri medicale,
pot in scurt timp depasi potentialul (uman, material, tehnic)
nu numai al spitalului, ci al intregului sistem de asistenta
medicala In ansamblu. Epidemia supune unor riscuri majore
personalul medical implicat in acordarea asistentei medicale,
drept rezultat, o parte semnificativa a acestuia poate lipsi de
lalocurile de munci. In plus, activitatea institutiei poate fi per-
turbata din cauza unei posibile panici.

Prin urmare, adaptarea unei institutii medicale, in special a
unui spital, la activitatea In conditiile epidemiei sau pandemiei
este un lucru extrem de complicat, chiar si pentru sisteme de
sanatate bine dezvoltate si dotate care, Insd, nu sunt obisnuite
sa lucreze In asemenea conditii si cu un astfel de flux zilnic de
pacienti.

Din aceste considerente, numai pregatirea sistematica si
timpurie a institutiilor medico-sanitare pot asigura in mod
semnificativ activitatea eficientd a acestora in timpul unei
pandemii. in prezentul articol, sunt reflectate un sir de aspec-
te ce tin de pregatirea si modul de adaptare al unei institutii
medicale (in special, de profil stationar) in vederea acordarii
asistentei medicale pacientilor infectati cu SARS-CoV-2.

Material si metode

Lucrarea are o abordare analitica, care consta in studie-
rea si analiza calitativd a continutului, ca principala metoda
de cercetare. Abordarea analitica presupune evaluarea pas
cu pas, reducerea problemelor complexe in componente mai
simple, implicand, de cele mai multe ori, procesul de aduna-
re si organizare a informatiilor, identificarea factorilor cheie,
formularea concluziilor. Analiza continutului este o tehnica de
cercetare a scrierilor originale (text, comunicare, mesaj, con-
tinut etc.) In scopul descrierii obiective, sistematice si canti-
tative a continutului, de asemenea, posibilitatea de a face de-
ductii logice si valide din datele contextuale. Studiul nostru s-a
axat pe analiza articolelor stiintifice, rapoartelor si ghidurilor
publicate on-line. Principala unitate de analiza, din punct de
vedere metodologic, a fost ,institutia medicald in SARS-CoV-2".

Pentru colectarea publicatiilor stiintifice, rapoartelor si
ghidurilor de specialitate, a fost utilizat motorul de cdutare
Google search, unde au fost afisate rezultatele. Pentru acurate-
tea si exactitatea tehnicii aplicate, a fost elaborat un filtru eta-
pizat al cautarii avansate, care a inclus selectarea consecutiva
a urmatoarelor pozitii din meniul setarilor si instrumentelor
paginii web: intervalul de timp personalizat, pagini cu tipul fi-
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functiona-lity and employee workability that might save a
great number of human lives.

This axiom has been repeatedly confirmed as a response
to the pandemic caused by the novel coronavirus (COVID-
19), which has invaded the world since the end of 2019. The
most distinguishing features of any epidemic or pandemic is
the great (often excessive) number of patients occurring in
a short period of time, which should be isolated within in-
patient departments, being subsequently treated under com-
plicated conditions imposed by the strict compliance with a
series of anti-epidemic and safety precautions. Furthermore,
the rapidly increasing demand of medical assistance may soon
exceed the potential resources (human, material, and techni-
cal means) of the hospital, as well as of the entire health care
system. The epidemic poses major risks on the medical staff
involved in providing healthcare, thus resulting in significant
employee absenteeism. In addition, the institution’s activity
may be disturbed due to a possible panic.

Therefore, any medical institution, especially hospitals,
working under epidemic or pandemic conditions might en-
counter adaptation challenges, even in well-developed and
well-equipped health systems, which are not used to working
under such circumstances and with such a daily patient flow.

Thus, only systematic and early training of medical insti-
tutions can significantly provide an effective employee work
during a pandemic. This article reveals a number of issues
related to the preparedness and adaptation of medical insti-
tutions (of inpatient care departments) in order to provide
medical assistance to patients infected with SARS-CoV-2.

Material and methods

The present paper used an analytical approach, as the main
research method to study and carry out a qualitative analysis
of the available content. The analytical approach involves step-
by-step assessment, reducing complex problems into simpler
components, the data collection process and organization,
identifying the key factors, and drawing conclusions. Content
analysis is a technique for studying original research papers
(texts, communications, messages, content, etc.) in order to
render the objectives, systematic and quantitative content, as
well as the ability to make logical and true deductions from
the contextual data. Our study was based on the analysis of
scientific online articles, reports and guidelines. From a meth-
odological point of view, the data analysis was mainly related
to the “medical institutions during SARS-CoV-2".

The Google search engine was used to collect results and
data of various scientific publications, reports and specialized
guidelines. An advanced search filter was developed for an ac-
curate and precise data collection, which included a successive
selection of the following items from the web page menu set-
tings and tools: custom time range, pdf or doc files, geographi-
cal regional settings, language choice and relevance order.

Thereference periodlasted from 01.11.2019to 31.05.2020.
Data collection was carried out in Romanian, English, and Rus-
sian languages. The following keywords were introduced sep-
arately in the Google search engine: “SARS-CoV-2", “Covid-19’,
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sierului .pdf sau .doc, setari privind regiunea geografica, limba
de afisare a rezultatelor si sortarea dupa relevanta.

Perioada de referintd a fost cuprinsa intre 01.11.2019 -
31.05.2020. Cautarea a fost realizata in trei limbi: romana, en-
glez3, rusa. in motorul de ciutare Google search au fost introdu-
se, separat, cuvintele cheie: ,SARS-CoV-2", ,Covid-19”, ,institutie

“n

medicald”, ,spital”, ,reorganizare”, ,adaptare”, respectiv ,medical

4

facility / meduyurckoe yupesxcderue”, ,hospital / 6oabHuya”, ,re-
organization / peopzanusayus”, ,adaptare / adaptation”. Adi-
tional, la metoda principala de cautare si selectare a surselor
bibliografice, s-a recurs la cautarea si selectarea publicatiilor
stiintifice relevante si a ghidurilor de specialitate in baze de
date si platforme cu acces deschis, precum: PubMed Central,
WHO, CDC, ECDC. n calitate de sursi de informatie si analiza, au
servit hotararile Comisiei Situatii Exceptionale, Comisiei Extra-
ordinare de Sdnatate Publicd, precum si ordinele si dispozitiile
MSMPS, emise in perioada pandemiei (pana la data scrierii ma-
nuscrisului).

Toate publicatiile selectate pentru analiza au fost supuse
trierii conform criteriilor prestabilite. Astfel, pentru a fi inclu-
se in studiu, publicatiile au corespuns urmatoarelor criterii:
relevanta (conform obiectivelor trasate), domeniu (Medicina /
Sanatate Publicd), publicatii stiintifice. Criteriile de excludere
din studiu au fost: irelevanta, publicatii din alte domenii decat
Medicina si Sanatate Publica, stiri si noutati din mass-media
on-line.

Informatia din publicatiile retinute a fost centralizats,
analizata, comparata si sintetizatd, astfel, punand in evidenta
demersurile si actiunile distinctive pe care le-au adoptat alte
state in perioada pandemiei COVID-19. Rezultatele studiului
permit de a face o evaluare a situatiei actuale din Republica
Moldova si prognosticarea evenimentelor, referindu-ne la ex-
perienta altor state.

Rezultate

Odata cu izbucnirea pandemiei COVID-19, In majoritatea
tarilor au fost activate si puse 1n aplicare planurile si mecanis-
mele respective de pregatire, diminuare si raspuns la urgente
de sanatate publica. Statul si administratiile locale de la toate
nivelurile au raspuns cu fortd, iar mecanismul de prevenire si
control comun a fost instituit rapid pentru a lua masuri decisive
pentru a preveni importul, raspandirea si transmiterea epide-
miei si, astfel, blocarea transmiterii la nivel national. Lupta Tm-
potriva pandemiei COVID-19 a fost si ramane o mare provocare
pentru sistemul sanatatii, dar, totodata, a prezentat un test care
a evidentiat multe probleme, inclusiv in activitatea spitalelor.
Aceste probleme au reflectat indirect ca spitalele au multe de-
ficiente si puncte slabe 1n prevenirea si tratarea bolilor infecti-
oase, precum si In ceea ce priveste constructia si organizarea
spitaliceasca. Prin urmare, ne-am propus sa evaluam aceste
probleme si sa dezvoltam recomandari adecvate.

Dupa declararea starii de pandemie COVID-19, practic, toa-
te statele au initiat actiuni Indreptate spre stoparea raspandirii
virusului ca raspuns la situatia de urgenta de sanatate publica.
Cu toate ca actiunile respective erau incluse in planurile de ras-
puns, institutiile medicale de la toate nivelurile, in special, spi-
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"institutie medicald”,”spital”,"reorganizare”, ,adaptare” (Roma-
nian version), "medical facility / meduyunckoe yupesxcderue”,
"hospital / 6oavHuya”, "reorganization / peopzaHusayus”,
sadaptare / adaptation” (English and Russian version, respec-
tively).

Additionally to the main searching methods and biblio-
graphic data collection, all the relevant scientific papers and
specialized guidelines from open access databases and plat-
forms were selected, including PubMed Central, WHO, CDC,
and ECDC. The decisions of the Commission for Exceptional
Situations, the Extraordinary Public Health Commission, as
well as the orders and provisions of the MSMPS issued during
the pandemic (till the date of manuscript writing) served as a
source of data analysis.

All the selected publications were screened according to
the following pre-established inclusion criteria: relevance (ac-
cording to the target objectives), scientific field (Medicine /
Public Health), and scientific publications. The exclusion cri-
teria from the study were irrelevant data, publications from
fields other than Medicine and Public Health, news and data
from online media.

The information from the selected publications was cen-
tralized, analyzed, compared and synthesized, thus highlight-
ing the major steps and actions undertaken by other states
during the COVID-19 pandemic. The results of the study al-
lowed providing an assessment of the current situation from
the Republic of Moldova, as well as forecast the subsequent
events by referring to the experience of other countries.

Results

Once the COVID-19 pandemic broke out, most countries
initiated and implemented specific planning and mecha-
nisms for preparedness, mitigation and response to public
health emergencies. The government and local administra-
tions decisively responded via rapid joint preventive and con-
trol mechanisms in order to prevent the import, spread and
transmission of the epidemic at the national level. The fight
against COVID-19 pandemic has posed a major challenge to
the overall health system, thus highlighting many healthcare
problems, including the hospital activity. This situation indi-
rectly revealed the major shortcomings and weaknesses of the
hospitals regarding prevention and treatment of infectious
diseases, as well as those related to their restructuring and
organization. Therefore, this study was aimed to assess these
problems and develop appropriate recommendations.

Following the declaration of the COVID-19 pandemic, al-
most all countries initiated actions in order to stop the virus
spread as a response to public health emergency. Although
these actions were included in the emergency planning, medi-
cal institutions at all levels, especially hospitals, encountered
many difficulties in the early stages due to the following four
reasons [1]. First, the emergency response capacity for bios-
ecurity was inadequate. Second, the interactive emergency re-
sponse mechanism did not work properly. Third, lack of emer-
gency resources due to imperfect emergency reserve system
and a great number of infected people under observation or
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talele, s-au confruntat cu multe dificultati in fazele incipiente,
ceea ce era atribuit urmatoarelor patru motive [1]. In primul
rand, capacitatile cu care s-a reactionat la starea de urgentd, in
vederea biosecuritatii, au fost insuficiente. in al doilea rand, me-
canismul interactiv de raspuns la urgenta nu a functionat fara
probleme. in al treilea rand, rezervele de urgenti erau inadec-
vate. Din cauza sistemului imperfect de rezerve de urgenta si a
numarului mare de persoane aflate In observare si carantina,
a existat o penurie la nivel national de masti, ochelari, imbra-
caminte de protectie si echipamente speciale pentru lucratorii
medicali. In al patrulea rand, rolul sistemului de supraveghere
al bolilor infectioase si avertizarea declansarii bolilor infectioa-
se la stadiul incipient.

In multe tiri s-a atestat situatia cind conditiile de interna-
re in spital nu au putut indeplini cerintele pentru tratament de
urgenti al bolilor infectioase. In timpul pandemiei, mai multe
spitale s-au confruntat cu dificultati in extinderea capacitatilor
pentru carantina si internare intr-o perioada scurta [2]. Spre
exemplu - prima dificultate majora cu care s-au confruntat spi-
talele din provincia Wuhan a fost capacitatea limitata pentru
spitalizarea pacientilor cu boli infectioase. A doua provocare
a fost capacitatea limitatd de tratament de urgenta. in timpul
epidemiei, multe spitale generale si-au asumat sarcinile de in-
ternare si tratament de urgenta al pacientilor cu COVID-19 si
carantina a pacientilor suspectati. Cu toate acestea, majorita-
tea spitalelor au fost, aparent, fara experienta in reorganizarea
institutiilor medicale pentru diagnostic si tratament segregat,
carantina completa a cazurilor confirmate si suspectate, intre-
ruperea eficientd a caii de transmitere si diagnosticul si trata-
mentul bolii [3, 4]. Pregatirea bazei spitalicesti pentru situatii
exceptionale, soldat cu un flux masiv (si / sau specific) de pa-
cienti, este o functie de baza a organului central de dirijare si a
retelei de institutii ale sistemului de sanatate [5].

In cazul situatiei exceptionale, determinate de fluxul cu
bolnavi si purtatori de boli comunicabile si extrem de contagi-
oase (inclusiv, pacienti infectati cu SARS-CoV-2), este necesar
de a avea la nivel de teritoriu (raion, oras) sectie de boli in-
fectioase sau institutie (spital) cu un edificiu separat. in ca-
zuri aparte, aceasta activitate poate fi preluata si organizata in
orice alt edificiu (fie un profilactoriu, sanatoriu, hotel etc.) cu
conditia posibilitatii de ajustare a edificiului la cerintele speci-
fice sanitaro-igienice si antiepidemice.

Un aspect aparte, la etapa de pregatire a bazei spitalicesti,
pentru a face fata fluxului de pacienti, il are estimarea (plani-
ficarea) potentialului si capacitatilor functionale ale acesteia.
Este vorba de structura unitatilor functionale interne, compo-
nenta incaperilor (spatiului) apte de a corespunde tehnologii-
lor de organizare a procesului medico-sanitar si antiepidemic,
numadrul de paturi medicale si numarul de personal (de con-
ducere, medical, farmaceutic si auxiliar). Echipa pentru o sec-
tie din turd, care asigura asistenta medicald pentru suspecti si
bolnavi de COVID-19, trebuie sd aiba in componenta medic in-
fectionist, medic anesteziolog-reanimatolog, medic internist,
medic chirurg si, respectiv, asistente si infirmiere ale medici-
lor indicati, in dependentd de numarul de bolnavi deserviti.

Specificul si experienta tarilor acumulatd, analizata si ge-
neralizata de catre Organizatia Mondiald a Sanatatii (OMS),
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home quarantine, resulting in a national shortage of masks,
goggles, protective clothing and special equipment for medical
staff. Fourth, the need for a rapid infectious disease surveil-
lance and warning system at the onset of infectious diseases
in early stages.

Many countries attested situations when the hospital con-
ditions could not meet the requirements for emergency treat-
ment of infectious diseases. During COVID-19 pandemic, most
hospitals faced difficulties in expanding their quarantine and
hospitalization capacities in a short period of time [2]. For ex-
ample, the first major difficulty encountered by hospitals from
Wuhan was the limited capacity for housing patients with in-
fectious diseases. The second difficulty was the limited capac-
ity in providing emergency care. During the epidemic, many
generalized hospitals had to admit to emergency treatment
patients with COVID-19 infection and send to quarantine the
suspected patients. However, most hospitals have been ap-
parently inexperienced in preparing healthcare facilities for
isolated diagnosis and treatment, complete quarantine of con-
firmed and suspected cases, slowing down transmission, and
establishing disease diagnosis and treatment [3, 4]. The man-
agement of hospital facilities under exceptional situations, re-
sulting in a massive (and / or specific) flow of patients, is the
major function of the central governance and the network of
medical institutions of the healthcare system [5].

The exceptional situations, determined by a high flow of
patients and carriers of communicable and highly contagious
diseases (including patients with SARS-CoV-2 infection), re-
quire specially equipped units for infectious diseases or even
a separate medical establishment (hospital) at the territorial
level (district, city). Under special circumstances, this activity
can be restructured and organized in any other building (a re-
sort house, sanatorium, hotel etc.) provided that the building
can be adjusted to specific sanitary-hygienic and anti-epidem-
ic requirements.

Another distinct aspect of hospital preparedness is the es-
timation (planning) of its potential resources and functional
capacity, in order to cope with the patient flow. It refers to the
structure of the internal functional units and room composi-
tion (space planning) that would correspond to the organiza-
tional requirements of the medical-sanitary and anti-epidem-
ic process, the number of hospital beds and staff (managing,
medical, pharmaceutical and auxiliary personnel). The medi-
cal staff for a shift unit, providing medical care for suspected
and infected patients with COVID-19, should include an infec-
tious disease doctor, anesthesiologist-resuscitator, internist,
surgeon, scrub nurses, and medical assistants, depending on
the number of patients.

The specificity and experience of the countries regarding
the COVID-19 pandemic, which have been analyzed and sum-
marized by the World Health Organization (WHO), led to the
urgent development (March, 2020) of a “Practical manual to
set up and manage a SARI treatment center and a SARI screen-
ing facility in health care facilities” [6]. The latter includes the
principles of organization, the need for room space planning
divided into zones and the mandatory flow of personnel, pa-
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in raport cu manifestarea pandemiei COVID-19, a condus la
elaborarea de urgenta (martie, 2020) a unui ,Ghid practic de
organizare a unui centru de tratament SARI si a unui centru de
screening SARI la institutiile medicale” (Practical manual to set
up and manage a SARI treatment centre and a SARI screening
facility in health care facilities) [6]. Acesta din urma cuprinde
principiile de organizare, necesarul de spatii-incaperi diviza-
te Tn zone si obligatoriu, de miscare a fluxului (circuitelor) de
personal, pacienti, medicamente, instrumentar, materiale etc.,
in stricta concordanta cu criteriul ,septic si aseptic”.

Astfel, reorganizarea subdiviziunilor unei institutii medi-
cale in vederea acordarii asistentei medicale pacientilor infec-
tati cu SARS-CoV-2, trebuie sa dispuna de spatii destinate: a)
trierii pacientilor (strict separata de spatiul curativ); b) spatii
pentru personal si spatii pentru asigurarea cu medicamente,
materiale, echipament, formand zona aseptica; c) spatii pen-
tru pacienti, care formeaza zona septic3, fiind divizata pentru
persoane suspecte la boala, pacienti cu forme usoare si medii,
zona de spatii pentru pacienti cu forme grave si zona pentru
pacienti 1n stare critica.

La ajustarea si reorganizarea subdiviziunilor unei institutii
medicale, In vederea acordarii asistentei medicale pacientilor
infectati, strict necesita a se lua 1n consideratie calea (aeroge-
nd) de transmitere a infectiei si gradul inalt de contagiozitate
al virusului, rezistenta lui in mediul exterior (pe suprafete si
materiale). Pentru aceasta, unitatile functionale ale institutiei
trebuie sa fie pregatite in vederea dotdrii cu un sistem (sau
sisteme) de ventilare bine puse la punct [7]. Tinadnd cont ca,
scopul general al ventilatiei In cladiri este de a furniza aer
curat prin diluarea poluantilor care se acumuleaza in cladire
(incipere) si purificarea aerului de acesti poluanti. in subdivi-
ziunile institutiei este necesar de respectat un regim strict de
curatenie, igienizare si dezinfectie a Incaperilor, care sa asigu-
re eliminarea poluantilor si materialelor contaminate.

Conform datelor OMS [8], pe baza celei mai mari cohorte
de pacienti studiate pana in prezent, aproximativ 40% din ca-
zurile de infectie cu COVID-19 sunt usoare, in care tratamen-
tul este, in mare parte, simptomatic si nu necesita spitaliza-
re; aproximativ 40% din cazuri sunt insotite de o severitate
moderata, care poate necesita spitalizare; in 15% din cazuri,
boala se desfdasoara sub forma severa, ceea ce necesita oxige-
noterapie sau alte interventii intr-un cadru spitalicesc; iar in
aproximativ 5% din cazuri, este insotita de o stare critica care
necesita ventilatie artificiala a plamanilor [9]. Cu toate aces-
tea, la moment, pentru Republica Moldova aceste date difer3,
cota pacientilor cu severitate medie si grava ajungand, in une-
le cazuri, peste 55%, care necesita spitalizare (Tabelul 1).

Aceste date necesita a fi luate 1n calcul pentru estimarea
numadrului de paturi medicale si a capacitatilor de echipament
pentru asigurarea ventilatiei artificiale a plamanilor. Astfel,
conform calculelor, in conditiile actuale de manifestare a epi-
demiei de COVID-19 in tar3, sunt necesare cca 540+15 paturi
medicale doar numai pentru asigurarea asistentei medicale
intensive de stationar si cca 125+10 paturi medicale, dotate
cu aparate (echipamente) pentru asigurarea ventilatiei artifi-
ciale pulmonare si de oxigenare extracorporald la pacientii in
stare grava si critica. Calcularea acestor capacitati de asistenta
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tients, drugs, instruments, materials etc., according to strict
“septic and aseptic” criteria.

Thus, the reorganization of health care facilities in order
to provide medical assistance to patients infected with SARS-
CoV-2, require: a) triaging rooms (strictly separated from the
therapeutic rooms); b) spaces for staff and rooms for medi-
cation, materials and equipment, separated from the aseptic
area; c) the septic areas or rooms for patients suspected of
the disease, rooms for patients with mild and moderate symp-
toms, spaces for patients with severe forms, and areas for crit-
ically ill patients.

It is strictly necessary to consider the (airborne) route of
infection transmission, the high levels of viral shedding, and
its resistance to the external environment (on surfaces and
materials), while adjusting and reorganizing the medical insti-
tution subdivisions, in order to provide proper medical care to
infected patients. Thus, all the medical functional units should
be prepared and equipped with a well-designed ventilation
system (or systems) [7], since ventilation is aimed to provide
cleaning the air around by diluting the pollutants, which ac-
cumulate in the building (room) and thus purifying the air.
A strict regime of room cleaning, sanitation and disinfection
within the institutional units is extremely important in order
to ensure the elimination of pollutants and contaminated ma-
terials.

According to WHO data [8], based on the largest cohort of
patients to date, almost 40% of cases of COVID-19 infection
are milder forms, which require a symptomatic treatment
without patient hospitalization; about 40% of cases are ac-
companied by moderate severity, which may require hospital-
ization; 15% of cases showed severe manifestations, requiring
oxygen therapy or other interventions within a hospital set-
ting; and about 5% of patients were critically diseased, requir-
ing artificial lung ventilation [9]. However, the current data
differ in the Republic of Moldova, the incidence of moderate
and severe cases accounting for over 55% of cases requiring
patient hospitalization (Table 1).

These data should be taken into account in estimating the
number of medical beds and equipment capacity as to provide
artificial lung ventilation. Thus, according to the calculated
data and under the current COVID-19 epidemic conditions,
about 540+15 medical beds providing inpatient intensive care
and about 125+10 medical beds equipped with special devic-
es for ensuring artificial pulmonary ventilation and extracor-
poreal oxygenation are required in severely diseased and crit-
ically ill patients across the country. The inpatient intensive
care capacity is calculated via the traditional formula were the
needed number of intensive care beds is the ratio between the
number of hospitalizations (%) and the mean hospital stay (in
days) of the patient, related to the average number of beds ef-
fectively occupied (bed-days).

As regarding the number of medical staff (doctors / nurs-
es), from our point of view, it depends on the working hours or
the medical assistance provided within a day care unit, as well
as the number of medical beds per doctor. Thus, for instance,
a medical 6-hour regime per shift, having 5-7 beds per doc-
tor, requires 4 doctors per 24 h (6 hours, 3-4 doctors per 24
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Tabelul 1. Estimarea evolutiei numarului de cazuri COVID-19 in Republica Moldova (pentru perioada 26.03-19.05.20).
Table 1. Evolutionary estimation of COVID-19 cases number within the Republic of Moldova (for the period 26.03-19.05.20).

Perioada de incubatie
Incubation period

Nr. persoane afectate
No. of diseased patients

Forme clinice usoare si
medii (80%)
Mild and moderate

Forme critice, care necesita
ventilare asistata (5%)
Critical cases assisted by lung

Forme grave, care
necesita oxigen (15%)
Severe cases followed by

clinical forms (80%) oxygen therapy (15%) ventilation (5%)

26.03.2020 175 140 26 9
01.03.2020 263 210 39 13
07.04.2020 315 252 47 16
13.04.2020 378 302 57 19
19.04.2020 454 363 68 23
25.04.2020 544 435 82 27
01.05.2020 653 523 98 33
07.05.2020 784 627 118 39
13.05.2020 941 752 141 47
19.05.2020 1129 903 169 56
Total 5635 4508 845 282

Notd: in functie de RO (rata de contagiozitate) de 1,5 (RO, cu masuri de izolare in masa si testare), rata fatalitatii de 2,3 si perioada de incubatie de

6 zile.

Note: depending on RO (transmission rate ) of 1.5 (R0, followed by mass isolation and testing), mortality rate of 2.3 and 6-day incubation time.

medicala intensiva de stationar se efectueaza prin formula de-
venita traditionald, unde numarul de paturi medicale intensi-
ve este raportul dintre produsul nivelului de spitalizari (%) si
durata medie (in zile) de spitalizare a pacientului, raportat la
numarul mediu de zile de functionare a patului medical.

in ceea ce priveste numarul de personal medical (medici /
asistenti), In viziunea noastra, e necesar de reiesit din regimul
de lucru (ore), sau de activitate in subdiviziunea de asigurare a
asistentei medicale intensive diurne si numarul de paturi me-
dicale deservite de un medic. Astfel, drept exemplu, pentru un
regim de 6 ore de munca a medicilor intr-o turd, cu o sarcina
de 5-7 paturi per medic, este nevoie de 4 medici in 24 de ore
(6 ore, 3-4 medici In 24 ore). lar pentru 540+15 paturi pe tar3,
vom avea nevoie de cca 1.620-2.160 de medici pentru asigura-
rea asistentei medicale intensive de stationar timp de 24 ore.
Respectiv, pentru asigurarea asistentei medicale intensive pa-
cientilor in stare critica - de cca 375-500 de medici.

In ceea ce priveste personalul medical mediu, am reiesit
din raportul 3-4 asistenti si infirmiere la un medic. in rezultat,
obtinem c3, pentru organizarea si asigurarea activitatii subdi-
viziunilor de asistentd medicala intensiva pe tar3, este necesar
de a avea in jur de 14.580 de asistenti si infirmiere.

La primele etape ale luptei impotriva COVID-19, institutiile
medicale s-au confruntat cu un deficit de echipament de pro-
tectie pentru personalul medical, teste de diagnostic, medica-
mente, echipamente pentru ventilatia artificiala a plamanilor,
dezinfectanti etc. In aceasti situatie, recomandarile propuse de
Centrul European de Control a Maladiilor (ECDC) s-au dovedit a
fi eficiente [10]. Cantitatea de Echipament Individual de Protec-
tie (EIP) folosita va depinde, in final, de numarul total de cazuri
suspectate si confirmate, de gravitatea cazurilor si de durata spi-
talizarii (Tabelul 2).

Din cauza lipsei de locuri pentru spitalizarea pacientilor
cu COVID-19, unitatile de asistenta medicala care nu au lucrat
anterior cu infectii, sunt reorganizate pentru internarea lor.

h). Moreover, 540+15 beds per country requires about 1,620-
2,160 doctors, who are able to provide inpatient intensive care
for 24 hours and about 375-500 doctors for critically ill pa-
tients in intensive care units.

Furthermore, the number of medical assistance staff
should be reported as 3-4 medical assistants and nurses per
doctor. To sum it up, there should be around 14,580 nurses
in order to organize and provide intensive care activity across
the country.

At the early stages of fight against COVID-19 infection,
healthcare institutions faced a shortage of protective equip-
ment for medical staff, diagnostic tests, drugs, equipment for
artificial lung ventilation, disinfectants etc. In this situation,
the recommendations proposed by the European Center for
Disease Control (ECDC) have proven to be effective [10]. The
amount of Personal Protective Equipment (PPE) used will ul-
timately depend on the total number of suspected and con-
firmed cases, the severity of cases and length of hospitaliza-
tion (Table 2).

Due to a shortage in hospital beds for patients infected
with COVID-19, the healthcare units, which have not previous-
ly dealt with infections, are re-organized for hospitalization
services. Special measures are necessary to provide hospital
preparedness, including those of reducing the risk of infection
spread within the hospital settings, as well as of protecting the
employees and patients from other departments. The medical
staff should mandatorily include a hospital epidemiologist /
hygienist for organizing and carrying out special measures. It
is also important to guard the entrances and exits of the hos-
pitals.

The major measures to follow are listed below:

= To recondition or refurbish structural units into separate

buildings. For example, one of the hospitals in Cordoba,
Argentina used the building of a cardiology center as an
infectious unit [11]. A separate building reduces the risk
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Tabelul 2. Numar minim de seturi EIP pentru diferite scenarii de caz.

Table 2. Minimum number of PPE sets for different case scenarios.

Categorie
Category

Caz suspect
Suspected cases

Caz confirmat
(simptome severe)
Confirmed case
(severe symptoms)

Caz confirmat
(simptome usoare)
Confirmed case
(mild symptoms)

Personalul medical
Medical staff
Asistente medicale
Nurses

Medici

Doctors

Numarul de seturi per caz
Number of sets per case

1-2

Infirmiere
Cleaning nurses
Alte servicii
Other services
Total

Total

0-2

3-6

Numarul de seturi per zi per pacient
Number of sets per day per patient

6 6-12
2-3 3-6
3 3
3 3
14-15 15-24

Aceasta impune utilizarea unor masuri speciale n pregatirea
spitalelor, necesare pentru a reduce riscurile de raspandire a
infectiei In cadrul institutiei, pentru a proteja angajatii si paci-
entii de alte profiluri. In organizarea si efectuarea masurilor
speciale, prezenta in statele de functii si activitatea practica
permanenta a unui epidemiolog / igienist de spital este obli-
gatorie. De asemenea, este importanta asigurarea cu paza a
intrarilor si iesirilor din aceste spitale.

Principalele masuri sunt enumerate mai jos:

= Amplasarea unitatilor structurale reamenajate in cladiri
separate. De exempluy, Intr-unul dintre spitalele din ora-
sul Cordoba, Argentina, cladirea unui centru de cardiolo-
gie a fost folosita ca bloc infectios [11]. O cladire separata
reduce riscul de a raspandi infectia in alte parti ale spi-
talului. Pentru a proteja personalul si a reduce costurile
echipamentelor de protectie individuala, grupul de lucru
trebuie sa sistematizeze si sa Impartd fluxurile de pa-
cienti, cele medicale si de alte persoane. Aceasta masu-
ra a fost aplicata si in majoritatea spitalelor reamenajate
din alte tari afectate de pandemie. Dac3, din cauza aspec-
tului particular al institutiei nu este posibild organizarea
unei cladiri de infectii separate, se poate organiza plasa-
rea acesteia in aceeasi cladire, ca si alte departamente,
cu conditia ca:

o este posibil sa separe fluxurile de pacienti si lucratori
din sectiile de boli infectioase si alte profiluri (intrari
separate);

e cladirea are un sistem propriu de ventilare artificiala
prin refulare-aspiratie. Daca nu, ventilarea trebuie im-
bunatatita.

Planificarea zonelor functionale. Deoarece unele parti

ale spitalului devin periculoase din punct de vedere al

probabilitatii de transmitere, este imperativ de impartit
teritoriul In zone ,curate” si ,contaminate, ori potential
contaminate” [12], dupa cum urmeaza:

e oorganizarea intrarii personalului in cladire si iesirea
din ea numai prin zone ,curate”;

e organizarea unei ecluze cu punct sanitar in locul de

of spreading the infection to other parts of the hospital.

In order to protect the staff and reduce the costs of per-

sonal protective equipment, the working team should

systematize and divide the flow of the patients, doctors
and other people. These measures were also applied in
most refurbished hospitals from other countries, which
were affected by the pandemic. If, the re-organization of

a separate building is not possible due to the healthcare

institution particularities, a separate department might

be refurbished along with the other ones in the same
building, provided that:

o the flow of patients and staff is separated from infec-
tious disease units and other departments (separate
entry doors);

o the building has its own system of mechanical ventila-
tion. If not, ventilation needs to be improved.

= Functional area planning. As some parts of the hospital

are at risk of being contaminated, it is crucial to divide

the territory into ‘clean’ and ‘contaminated or potentially
contaminated’ areas [12], as follows:

o to ensure that staff enters and exits the building only
through “clean” areas;

e to organize sluice rooms at the crossing point between
“contaminated or potentially contaminated” and
“clean” areas, which would exclude a possible transi-
tion zone, bypassing the safety inspection point;

o to provide sluice rooms at the entrance to the hospital
wards.

Most hospitals use visual indicators for convenience. For
example, some hospitals use large red indicators for “contami-
nated or potentially contaminated” areas.

= Flow separation. Patients with pneumonia of unknown

etiology confirmed COVID-19 infections and non-infec-

tious patients should not interfere. Similarly, the medical
staff working with potentially infectious patients should
be separated from the rest ones at all stages. If there is
no possibility of space separation, the flows should be
separated in terms of time with mandatory disinfection
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trecere intre zonele ,contaminate, ori potential conta-
minate” si ,curate”, care ar exclude posibilitatea unei
tranzitii intre zone, ocolind punctul de inspectie sani-
tara;
« asigurarea ecluzelor la intrarea in sectiile spitalului.
Pentru comoditate, multe spitale folosesc indicatori vizu-
ali. De exemply, in unele spitale, toate spatiile zonei ,contami-
nate, ori potential contaminate” sunt marcate cu indicatoare
mari, de culoarea rosie.
= Separarea fluxurilor. Pacientii cu o pneumonie de etio-
logie necunoscuta, persoanele cu COVID-19 confirmata
si pacientii non-infectiosi nu trebuie sa se intersecteze.
In mod similar, personalul care lucreazi cu potentiale
infectii si restul personalului ar trebui sa fie separat la
toate etapele. Daca nu exista posibilitatea de separare in
spatiu, este necesar de ,separat” fluxurile in timp, cu dez-
infectarea obligatorie a punctelor de intersectie. La fel ca
si zonele din spital, fluxurile , curate” si ,contaminate, ori
potential contaminate” trebuie marcate cu indicatoare
speciale, vizibile fiecarui angajat.
= Reorganizarea sectiilor de primire. Partea reprofilata a
sectiei de internare trebuie sa fie prevazuta cu numarul
necesar de izolatoare (incdperi boxate) si Incaperi de
diagnosticare si separatda de zona in care sunt internati
pacientii neinfectiosi. De asemenea, este necesar sa se
asigure ca rutele pacientilor cu COVID-19 confirmat si cu
o pneumonie de etiologie necunoscuta nu se incrucisea-
za. Este necesara dotarea zonelor de triaj a pacientului
la intrarea in sectia de internare sau in afara acesteia. De
exemplu, intr-un spital regional din Massachusetts, SUA,
o0 zona de triaj si colectare a biomaterialelor pentru tes-
tarea COVID-19 a fost organizata intr-un pavilion tempo-
rar din parcare [11].
in Republica Moldova a fost organizat, relativ tarziu, un
spital de campanie pentru trierea suspectilor si bolnavilor de
COVID-19, fapt ce a permis internarea divizata a fluxului de
suspecti si bolnavi in diferite institutii medicale, tinand cont
de starea si gravitatea cazului si, respectiv, de nivelul de prega-
tire si dotare al spitalelor implicate in tratamentul acestei pa-
tologii. Pe parcursul acestei pandemii, in Republica Moldova,
au fost implicate in tratamentul COVID-19, fara pregatire, ma-
joritatea spitalelor tarii, inclusiv, majoritatea care nu dispu-
neau de sectii pentru tratamentul bolilor infectioase; inclusiv,
spitalele Tnalt specializate de importanta nationald. Acest fapt
a ,paralizat” acordarea asistentei medicale inalt specializate
populatiei.
= De asemenea, trebuie de minimizat miscarea pacientu-
lui in sectie. Pentru a asigura acest lucru, poate fi folosit
principiul ,medicului la pacient”: pacientul este ampla-
sat intr-o Incdpere specializat3, iar specialistii vin la el cu
echipamente mobile pentru diagnosticare.
Optimizarea departamentelor / sectiilor reprofilate. Uni-
tatile structurale reprofilate trebuie sa fie echipate cu
boxe cu ecluza si cu instalatii sanitare proprii. De exem-
ply, intr-o serie de spitale din Moscova, numarul de boxe
a fost marit destul de repede datorita constructiei de
pereti despartitori din foi de ghips-carton lavabile. Toate
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at cross-intersection zones. Like hospital areas, “clean”
and “contaminated or potentially contaminated” flows
must be highlighted with special visible indicators for
employees.

= Reorganization of reception units. The restructured in-

patient ward must be provided with a certain number
of isolators (boxed rooms) and diagnostic rooms, being
separated from the areas where non-infectious patients
are hospitalized. Moreover, the flow of patients with con-
firmed COVID-19 infection and pneumonia of unknown
etiology should not cross-intersect. It is necessary to
equip the patient’s triage areas at the entrance to the ou-
tpatient ward or outside it. For instance, a regional hos-
pital in Massachusetts, USA, organized separate areas for
biomaterial sorting and testing for COVID-19 in a tempo-
rary parking lot area [11].

A relatively late specialized hospital for screening suspect-
ed and infected patients with COVID-19 was organized in the
Republic of Moldova, which allowed dividing the patient flow
at admission into different medical institutions. The separa-
tion flow of suspected and diseased patients was carried out
depending on the condition and severity degree, as well as the
level of training and equipment of the hospitals involved in
treatment of this pathology. During COVID-19 pandemic, most
of the hospitals from the Republic of Moldova were involved in
the treatment of COVID-19 without being specifically trained,
including hospitals that are not employed in the treatment of
infectious diseases and even highly specialized hospitals of
national significance. This fact “paralyzed” the activity of pro-
viding highly specialized health care to the population.

= The patient movement throughout the hospital should

also be minimized. Therefore, the “doctor-to-patient”
principle can be used viz. the patient is placed in a speci-
alized room, and the specialists visit the patients, using
mobile diagnostic equipment.

= Optimization of re-profiled departments / units. Re-pro-

filed structural units should be equipped with sluice bo-
xes and their own sanitary systems. For instance, some
hospitals from Moscow rapidly increased the number of
sluice boxes due to separating walls made of washable
plasterboard. All the rooms of the re-profiled units be-
long to the “contaminated, or potentially contaminated”
areas, thus a sanitary point should be installed at their
entrance.

= Organization of additional resuscitation rooms. Health-

care units may have far fewer resuscitation beds than
are needed in a pandemic situation. According to the
experience of other countries, resuscitation beds should
account for at least 15% of “flat” beds during the pan-
demic. For instance, the operating rooms can be supple-
mented with additional beds. Therefore, most hospitals
have postponed the elective surgeries. Another example
of reorganization was performed by Sheba Medical Cen-
ter from Israel, which re-profiled a bomb shelter, located
underground [13].

The World Health Organization, the Health Center for Dis-
ease Control and Prevention (CDC) and the European Center
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incaperile sectiilor reprofilate apartin zonei ,contami-
nate, ori potential contaminate”, la intrarea in care, este
instalat un punct sanitar.

= Amenajarea spatiilor de reanimare suplimentare. Unitati-

le medicale pot avea mult mai putine paturi de reanima-
re decat sunt necesare intr-o pandemie. Conform experi-
entei tarilor pe timpul pandemiei, paturile de reanimare
ar trebui sa fie, cel putin, 15% din numarul paturilor ,li-
niare”. Locuri suplimentare pot fi amenajate, de exemplu,
in sali de operatii. In acest scop, multe spitale au amanat
interventiile chirurgicale planice. Exista si alte abordari:
in Israel, Centrul Medical Sheba a adaptat un adapost an-
tiaerian, situat sub pamant [13].

Organizatia Mondiala a Sanatatii, Centrul de Sanatate pen-
tru Controlul si Prevenirea Bolilor (CDC) si Centrul European
pentru Controlul si Prevenirea Bolilor (ECDC), au elaborat lis-
te cu intrebari (checklist) pentru a ajuta furnizorii de servicii
medicale sa isi evalueze si sa-si Imbunatateasca disponibilita-
tea In lupta Impotriva COVID-19. Recomandari similare sunt
pregatite de producatorii de echipamente medicale, inclusiv
Philips, astfel incat clinicile sa poata profita la maxim de echipa-
mentele existente in timpul unei pandemii [14, 15, 16]. Ei sunt
cei care pot fi luati ca baza de manageri in procesul de repro-
filare. Cu toate acestea, este important ca planul sa fie adaptat
individual, la nevoile fiecarui spital. in acest caz, spitalele vor
fi, cu sigurantd, mai capabile sa reziste provocarilor pandemiei.
Aceste recomandari / algoritmi permit operativ personalului
medical trierea repetata, diagnosticul si tratamentul pacien-
tilor. Informatii in acest domeniu in literatura de specialitate,
inclusiv, on-line este suficienti. ins3, rimane extrem de impor-
tantd pregatirea teoretica si antrenamentele practice in dome-
niu la locul de muncg, ceea ce in tara noastra lasa de dorit.

Pentru a raspunde prompt si efectiv la starile de urgente de
sanatate publica, este nevoie de consolidarea capacitatii sis-
temelor de gestionare si a mecanismului de raspuns la astfel
de situatii. La baza sistemului national de tratament medical,
spitalele joacd un rol major in acordarea asistentei medicale
populatiei. Prin urmare, este de o importanta imensa clarifi-
carea starii si a rolului spitalelor in sistemul national de bio-
securitate [17]. In primul rand, se recomandi ca viitoarele legi
sau reglementdri de punere in aplicare sa defineasca in mod
clar functiile si rolurile spitalelor la toate nivelurile, sa defi-
neasci si si pistreze responsabilititile spitalelor. in al doilea
rand, este necesar de a crea grupuri de conducere pentru ma-
nagementul urgentelor de sanatate publica si a defini respon-
sabilititile si sarcinile lor. in al treilea rand, este esential de
perfectionat si Imbunatatit planurile pentru diferite tipuri de
urgente de sanatate publicad sau biosecuritate, care sa prevada
dotari speciale pentru situatii similare [18].

Astfel, multe tari s-au confruntat cu dificultati in gesti-
onarea si organizarea institutiilor medicale in perioada de
pandemie COVID-19. Un exemplu elocvent este practica si ex-
perienta din Wuhan si Beijing [1]. Pe masura ce epidemia a
cuprins China, toate tipurile de spitale din tard au participat la
tratamentul cu COVID-19, iar infectii nosocomiale au aparutin
unele spitale pentru boli netransmisibile din Wuhan si Beijing.
Aceasta sugereaza ca spitalele de tip general pot intampina di-
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for Disease Control and Prevention (ECDC) have developed
checklists to help healthcare providers assess and improve
their availability in the fight against COVID-19. Similar recom-
mendations have been prepared by medical equipment manu-
facturers, including Philips, hence clinics could have best ac-
cess to existing equipment during pandemic [14, 15, 16]. They
might become managers in the reorganization process. How-
ever, an individually tailored planning is important to meet the
needs of each hospital. Thus, hospitals will certainly be able to
face the challenges of the pandemic. These recommendations
/ algorithm plan allow operative medical staff to repeatedly
sort, diagnose and treat patients. The literature data, includ-
ing online sources regarding this area is sufficient. However,
specialized theoretical training and practical training at work-
place remain extremely important, which is actually lacking in
our country.

In order to respond promptly and effectively to public
health emergencies, there is a need to strengthen the manage-
ment system capacity and the response mechanism to such
situations. Hospitals play a major role in providing health care
to the overall population. Therefore, it is essential to elucidate
the status and role of hospitals in the national biosecurity sys-
tem [17]. First, it is recommended that further issued laws
or implementing regulations clearly define the functions and
roles of hospitals at all levels, as well as determine and keep
the hospital responsibilities. Second, leading management
groups are necessary to be set up in public health emergencies
by defining their responsibilities and tasks. Third, it is essen-
tial to improve planning for different types of public health or
biosecurity emergencies, which will provide special facilities
for similar situations [18].

Thus, many countries faced difficulties in managing and or-
ganizing medical institutions during the COVID-19 pandemic.
A good example of that is the Wuhan and Beijing practice and
experience [1]. As the epidemic spread to China, all types of
hospitals in the country were involved in COVID-19 treatment,
whereas nosocomial infections occurred in some hospitals for
non-communicable diseases from Wuhan and Beijing. This
suggests that generalized hospitals may face security difficul-
ties and serious risks, as well as many hospitals for treating
infectious diseases. Therefore, the Chinese specialists, guided
by competent authorities, came up with a series of recom-
mendations, which have been also valid for other countries,
as well. First, it is essential to increase financial support for
specialized hospitals, particularly for those treating infectious
diseases. The number of hospitals specialized in treatment of
infectious diseases should also be increased, depending on ur-
ban population percentage. The second measures include the
increase of investments in public health and epidemic preven-
tion in generalized hospitals. The number of specialized wards
should be increased or changed to meet the requirements of
admission and treatment of patients with SARS-CoV-2 infec-
tion, which are normally used for general hospitalization of
patients, as well as for quarantine and emergency treatment
“during pandemics or other public health emergencies” [19,
20]. Based on effective US practices, hospital bio-control train-
ing and treatment units should be provided in case of emer-
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ficultati de securitate si se confrunta cu riscuri grave, la fel ca
spitalele pentru boli infectioase. Prin urmare, specialistii din
China, sub indrumarea autoritatilor competente, au iesit cu
un sir de recomandari, de altfel, valabile si pentru alte state.
In primul rand, este esential de crescut investitiile in spitale-
le specializate, precum cele pentru boli infectioase. In functie
de proportia populatiei urbane rezidente, este necesara cres-
terea numarului de spitale care se specializeaza in boli infec-
tioase. In al doilea rand, este important de marit investitiile
in sandtatea publica si prevenirea epidemiilor in spitalele de
tip general. Trebuie de marit sau modificat numarul sectiilor
specializate, pentru a satisface cerintele pentru primirea si
tratarea pacientilor cu SARS-CoV-2, care sunt utilizate, in mod
normal, pentru spitalizarea generald a pacientilor in condi-
tii obisnuite si pentru carantina si tratamentul de urgenta in
,timp de pandemie, sau alte urgente de sanatate publica” [19,
20]. Pe baza practicilor eficiente din Statele Unite, ar trebui sa
se Infiinteze sectii de pregatire in domeniul bio-controlului si
sectii de tratament in spitale, pentru a fi gata de utilizare. n al
treilea rand, este necesar sa se imbunatateasca mecanismul de
garantie pentru materialele de urgenta. Acesta include imbuna-
tatirea sistemului national de rezerve cu materiale de urgenta,
optimizarea capacitatii de productie si dispunerea regionala
a materialelor de urgenta importante si deblocarea canalelor
de aprovizionare si aprovizionare de urgentd, pentru a asigura
furnizarea de materiale si echipamente de urgenta, cum ar fi
medicamente, vaccinuri, anticorpi, masti, imbracaminte de pro-
tectie, dezinfectanti si ochelari / viziere, pentru a fi utilizate in
conditii critice [21].

Sistemele de control al bolilor si institutiile medicale sunt
componente cruciale ale securitatii nationale [22]. Printr-o in-
tegrare dinamica si cooperare intre aceste doua componente,
este posibil de asigurat sanatatea populatiei. Cu toate acestea,
problemele ,acordarii importantei tratamentului, dar neglija-
rii preventiei” si ,separdrii tratamentului de prevenire” sunt
omniprezente. Lectiile invdtate din epidemie sunt extrem de
profunde. Prin urmare, ar trebui investite eforturi mai mari
pentru integrarea fortelor medicale si preventive si formarea
unui model de constructie integrata a institutiilor medicale,
care au scop de tratament si prevenire. Se cere revizuirea pro-
gramelor de educatie medicald continug, tinand cont de lecti-
ile invatate in timpul pandemiei. Extrem de importante sunt
antrenamentele practice a personalului spitalelor privind ras-
punsul la urgentele majore de sanatate publica, inclusiv epide-
miile si pandemiile. O experienta multilaterala si eficienta in
organizarea si derularea antrenamentelor practice a persona-
lului spitalelor privind raspunsul la urgentele majore de sana-
tate public3, inclusiv, epidemiile si pandemiile, detin o serie de
tari europene si nu numai, de asemenea, Canada, Elvetia, Isra-
el, Germania, Marea Britanie, Tarile Nordice, Tarile BENELUX
etc. Astfel, institutiile abilitate ale Ministerului Sanatatii, Mun-
cii si Protectiei Sociale trebuie sa studieze detaliat experienta
acestor tdri, dar si greselile comise, pentru a corecta planurile
de interventie pentru situatii de urgente majore de sanatate
publicg, atat la nivel national si local, cat si la nivelul institutii-
lor medico-sanitare publice, antrenate in raspuns la urgentele
majore de sanatate publica.

Reorganizarea institutiilor medicale in pandemia COVID-19

gencies. Thirdly, it is necessary to guarantee and improve
the mechanism for emergency materials, which includes im-
provement of national emergency supply system, optimizing
the production capacity and providing regional emergency
supplies, and ensuring emergency supply chain capability for
emergency materials and equipment, such as medicines, vac-
cines, antibodies, masks, protective clothing, disinfectants and
goggles / face shields, used in critical conditions [21].

The disease control systems and medical institutions are
crucial for national security [22]. The dynamic integration and
cooperation between these two components might ensure
population health management. However, the current prob-
lems of “giving importance to treatment but neglecting pre-
vention” or “separating prevention from treatment” still per-
sist. The lessons learned from epidemics are extremely pro-
found. Therefore, greater efforts should be made to integrate
the medical and preventive measures by designing a model for
integrated healthcare spaces in medical construction aimed
at treatment and prevention. The on-going medical training
should be revised, taking into account the lessons learned
during the pandemic. The practical training of hospital staff
is extremely important in order to rapidly respond to major
public health emergencies, including epidemics and pandem-
ics. A multilateral and effective experience in organizing and
conducting practical training for hospital staff on major pub-
lic health emergency preparedness, including epidemics and
pandemics, was proven by a number of European countries,
as well as other states, including Canada, Switzerland, Israel,
Germany, the United Kingdom, the Nordic countries, the BEN-
ELUX countries etc. Therefore, competent institutions of the
Ministry of Health, Labor and Social Protection must thor-
oughly examine the experience of these countries, as well as
their mistakes in order to correct the intervention plans for
major public health emergencies at national and local levels,
as well as within public medical institutions, trained in major
public health emergency response.

The preparation stage of the hospital system from the Re-
public of Moldova, regarding COVID-19 infection, included the
mapping of healthcare institutions, aimed at assessing the ca-
pacity and equipment of the infectious disease and intensive
care departments in order to isolate suspicious cases identify
probable and confirmed cases and ensure the treatment of
all cases detected within hospital settings. This assessment
provided a scenario on gradual activation of medical institu-
tions in order to admit persons with COVID-19, based on the
stages stipulated in the National Plan for preparedness and
response to the novel Coronavirus infection type (COVID-19),
by a gradually increasing capacity of critical and intensive care
beds (Table 3).

A real challenge for the hospital system was to increase the
isolation capacity of suspected cases. Thus, the Clinical Hospi-
tal of the Ministry of Health, Labor and Social Protection was
initially selected to ensure the triage of patients (total capacity
- 415 beds, isolation capacity - 280 beds). Once the number
of confirmed cases increased, this institution provided clini-
cal management for confirmed patients, whereas the patient
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Tabelul 3. Numarul de paturi activate conform etapelor Planului National de pregatire si rdspuns la COVID-19.
Table 3. The bed number activated according to National COVID-19 Preparedness and Response Plan

Etapa, conform Planului de Raspuns
Stage, according to Response Plan

Nr. de institutii medicale
No of healthcare institutions

Nr. de paturi activate COVID-19, inclusiv, UTI
No of activated COVID-19 beds, including ICUS.

la 5
4
6
3a 19
3 53

29
93
500
840
2779

La etapa de pregatire a sistemului spitalicesc al Republicii
Moldova, in vederea raspunsului la COVID-19, a fost efectuata
o cartografiere a institutiilor, cu accent pe capacitatea si dota-
rea compartimentelor cu profilurile infectios si de terapie in-
tensiva, inclusiv, in vederea realizarii activitadtilor de izolare a
cazurilor suspecte, identificarea celor probabile si confirmate,
si asigurarea tratamentului tuturor cazurilor depistate in con-
ditii de spital. In baza acestei evaluari, a fost intocmit scenariul
de activare graduala a institutiilor medicale pentru admiterea
persoanelor cu COVID-19, in conformitate cu etapele stipulate
in Planul National de pregatire si raspuns la infectia cu Coro-
navirus de tip nou (COVID-19), sporind, treptat, capacitatea
paturilor acute si de terapie intensiva (Tabelul 3).

O provocare pentru sistemul spitalicesc a fost cresterea
capacitatii de izolare a persoanelor suspecte. Astfel, la etapa
initiald, pentru asigurarea triajul pacientilor a fost desemnata
o institutie - Spitalul Clinic al Ministerului Sanatatii, Muncii
si Protectiei Sociale (capacitate totald - 415 paturi, capacitate
de izolare - 280 de pacienti). Odata cu cresterea numarului
de cazuri confirmate, institutia mentionatd a preluat manage-
mentul clinic al pacientului confirmat, iar pentru asigurarea
triajului respectiv, in baza pavilioanelor Centrului de Expozi-
tii Moldexpo, a fost instituit un centru temporar de triaj (cu
statut de institutie medico-sanitara publicd) cu capacitatea
de izolare de 250 de pacienti. Concomitent, pentru acordarea
asistentei medicale pacientilor care nu Intrunesc conditiile de
spitalizare, dar nu au conditii de autoizolare la domiciliu, in
baza Preventoriului ,Constructorul”, a fost instituita o institu-
tie similar3, cu capacitatea maxima de 120 de locuri.

Astfel, la etapa de trecere la tratamentul la domiciliu, insti-
tutiile au sporit numarul de paturi COVID-19, prin reprofilarea
suplimentara a sectiilor somatice, asigurand spatii suficiente
pentru tratamentul in conditii de stationar. In acelasi timp,
capacitatea nationald a fost crescuta la 2780 de paturi si un
total de 53 de spitale au fost desemnate pentru managementul
cazurilor clinice COVID-19, inclusiv, unele spitale specializate
la nivel tertiar (de exemplu: Institutul de Oncologie, Institutul
de Cardiologie etc.), Impreuna cu toate spitalele raionale [23].

Concluzii
1) In conditiile unei epidemii sau pandemii, capacititile spi-
talelor (sectiilor) specializate pentru tratamentul bolilor
infectioase, inevitabil, vor fi insuficiente, fapt care va im-
pune desfasurarea unor capacitati suplimentare, inclusiv,

triage was carried out within the pavilions of the Moldexpo
Exhibition Center, where a temporary triage center was de-
signed (having the status of public health institution), being
able to isolate 250 patients. Simultaneously, patients who do
not meet the admission requirements and cannot self-isolate
athome conditions are given medical assistance within a simi-
lar institution “Constructor”, provided with a maximum capac-
ity of 120 beds.

Thus, during the transitional stage to home treatment, the
healthcare institutions increased the number of COVID-19
beds, by additional re-profiling of the somatic care units, pro-
viding sufficient space for inpatient treatment. At the same
time, the national capacity increased to 2,780 beds and a total
number of 53 hospitals were assigned to COVID-19 manage-
ment, including some specialized tertiary hospitals (i.e. Insti-
tute of Oncology, Institute of Cardiology, etc.), as well as all the
district hospitals [23].

Conclusions

1) During the epidemic or pandemic, the hospital (ward)
capacity, specializing in the treatment of infectious dis-
eases will inevitably be insufficient, thus requiring de-
ployment of additional measures, including reorgani-
zation and re-profiling of other healthcare institutions
(departments).

2) The reorganization and adaptation of medical institu-
tions, particularly of hospitals, under epidemic or pan-
demic conditions is extremely complicated, even for de-
veloped and well-equipped health systems, due to not
being used to working in such difficult conditions and
such a daily patient flow.

3) The systematic training of medical staff on public health
emergencies within specialized healthcare institution
settings, is extremely important and mandatory, as well
as providing the staff with personal protective measures,
medicines, equipment, disinfectants, financial and mate-
rial support.

4) Further detailed studies are required on the experience
of other countries, as well as on their mistakes in order to
correct the intervention planning for major public health
emergencies at national and local levels, as well as within
public medical institutions, trained in major public health
emergency response.
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prin reorganizarea si adaptarea spitalelor (sectiilor) de
alte profiluri.

2) Reorganizarea si adaptarea unei institutii medicale, in
special, a unui spital, la activitatea in conditiile epidemiei
sau pandemiei, este un lucru extrem de complicat, chiar si
pentru sisteme de sanatate bine dezvoltate si dotate care,
insa, nu sunt obisnuite sa lucreze in asemenea conditii si
cu un astfel de flux zilnic de pacienti.

3) Extrem de importante si obligatorii sunt pregatirea per-
sonalului si antrenamentele sistematice pentru urgente de
sanatate publica in institutiile prevazute pentru astfel de
activitati, planificarea si dotarea cu mijloace de protectie
individualda a personalului, medicamente, echipament,
dezinfectanti, rezerve financiare si materiale.

4) Este necesara studierea detaliatd a experientei tarilor,
dar si greselile comise, pentru a corecta planurile de
interventie pentru situatii de urgente majore de sanatate
publicd, atat la nivel national si local, cat si la nive-
lul institutiilor medico-sanitare publice, antrenate in
raspuns la urgentele majore de sanatate publica.

Recomandari

1) Selectarea si pregatirea in prealabil a spitalelor care (su-
plimentar la cele specializate pentru tratamentul bolilor
infectioase) vor fi implicate in acordarea asistentei medi-
cale pacientilor cu bolilor infectioase in perioada eventu-
alelor epidemii/pandemii.

2) Prevederea si planificarea unor eventuale reamplasari
si adaptdri a spitalelor (sau subdiviziunilor acestora) de
profil neinfectios pentru acordarea asistentei medicale in
cadrul unor eruptii de boli infectioase si epidemii (zonar-
eaincaperilor, trasarea fluxurilor, asigurarea izolarii etc.).

3) Crearea si mentinerea 1n cantitati suficiente a unor sto-
curi de echipamente individuale de protectie si mijloace
de dezinfectie.

4) Planificarea si desfasurarea regulata a antrenamentelor
si exercitiilor de simulare a situatiilor exceptionale, in-
clusiv a bolilor infectioase si epidemiilor, a echipelor de
interventie.

5) Elaborarea si revizuirea regulata a protocoalelor clin-
ice nationale si institutionale, precum si procedurilor
operationale standard, privind controlul, profilactica si
tratamentul bolilor infectioase.

6) Includerea in statele fiecarui spital a functiei de medic
igienist/epidemiolog de spital.
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Recommendations

1) To select and prepare the hospitals (additionally to those
specialized for the treatment of infectious diseases) prior
to providing medical care to patients with infectious dis-
eases during possible epidemics / pandemics.

2) To provide and plan possible relocations and re-profiling
measures for non-infectious hospitals (and their depart-
ments) in order to ensure medical assistance in cases of
infectious disease outbreaks and epidemics (room zon-
ing and isolation, tracing personnel and patient flows
etc.).

3) To provide and maintain sufficient amounts of personal
protective equipment and disinfectants.

4) To regularly plan and conduct training and simulation ex-
ercises for intervention teams, employed in management
of exceptional situations, including infectious diseases
and epidemics.

5) To regularly develop and review national and institu-
tional clinical protocols, as well as standard operating
procedures for the control, prevention and treatment of
infectious diseases.

6) To employ a hygienist / epidemiologist within the hospi-
tal staff of every hospital.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Spectrul clinic neurologic al infectiei cu COVID-19 continua
sa fie descris 1n literatura, dar inca nu se cunosc multe lucruri
precum sunt fiziopatologia, factorii de risc si prognosticul.

Ipoteza de cercetare

Sistematizarea si analiza datelor din literatura referitoare
la complicatiile neurologice la pacientii infectati cu virusul
SARS-CoV-2.

Noutatea adusa literaturii stiintifice din domeniu

Este important de a intelege spectrul manifestarilor neu-
rologice acute si post-infectioase n perioada pandemiei de
COVID-19 pentru un management corect si o reorganizare
eficientd a serviciilor de sdnatate.
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What is not known yet, about the topic

The clinical neurological spectrum of COVID-19 infection
continues to be described in the literature, but much is still
unknown such as pathophysiology, risk factors, and progno-
sis.

Research hypothesis

Systematization and analysis of data from the literature on
neurological complications in patients infected with SARS-
CoV-2 virus.

Article’s added novelty on this scientific topic

An important step is to get a better understanding of the
acute and post-infectious neurological manifestations of CO-
VID-19 to guide long-term management and health service
reorganisation.
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Rezumat

Introducere. Studiile clinice si experimentale au aratat ca
familia Coronaviridae are un anumit tropism pentru sistemul
nervos central. Cele mai intalnite simptome neurologice de na-
tura centrala sunt ametelile si cefaleea, iar de natura periferica
- afectarea gustului (ageuzie) si a mirosului (hipo-/anosmie).
Pacientii cu o evolutie mai grava a bolii sunt mai susceptibili sa
dezvolte simptome neurologice, decat pacientii cu boalad usoa-
rd sau moderata. Printre complicatiile neurologice observate
la pacientii cu COVID-19 se numarad accidentul vascular cere-
bral, sindromul Guillian-Barre, mielita transversa acuta, ence-
falita acuta, miopatiile, rabdomioliza, sepsisul si vasculitele.

Material si metode. Studiu de tip revista narativa de
literatura. Cautare bibliografica in baza de date PubMed si
Google Scholar, aplicand cuvintele cheie: ,SARS-CoV-2”, ,
COVID-19”, ,neurology’, ,neurological’, ,manifestations” si
»~complications”. Au fost selectate publicatiile de limba engleza,
in extenso, publicate in reviste recunoscute in perioada 1 ianua-
rie - 8 mai 2020. Au fost cautate studii eligibile, pentru a evalua
caracteristicile epidemiologice, clinice si rezultatele cazurilor
confirmate de COVID-19 asociate sau nu cu manifestari neu-
rologice. Totodata a fost inclusa experienta si datele acumula-
te in cadrul Institutului de Medicina Urgentd, Departamentul
Neurologie, Epileptologie, Boli interne (pacienti cu accidente
vasculare cerebrale - 21, pacienti cu crize epileptice - 8).

Rezultate. Infectiile virale ale sistemului respirator sunt
o problema de sandtate publica in zilele noastre. Chiar daca
noul coronavirus SARS-CoV-2 afecteaza in principal sistemul
respirator, implicatii neurologice sunt raportate in mai mul-
te lucrari publicate. Sunt propuse diverse mecanisme pato-
gene pentru a explica complicatiile neurologice la pacientii
COVID-19, dar ele inca nu sunt pe deplin intelese, cercetarile
continuand In acest domeniu.

Concluzii. Desi manifestarile neurologice ale COVID-19 nu
au fost Inca studiate In mod corespunzator, acest review lite-
rar, asociat cu caz clinic curent, prezinta dovezi privind apari-
tia implicarii SNC si a manifestarilor neurologice la pacientii
cu COVID-19 si ajuta neurologii in pregatirea lor de baza in
timpul pandemiei, care este de o importanta majora pentru
prevenirea infectiilor.

Cuvinte cheie: SARS-CoV-2, accident vascular cerebral,
epilepsie, cefalee, complicatii neurologice.

Introducere

Studiile clinice si experimentale au ardtat ca familia Co-
ronaviridae are un anumit tropism pentru sistemul nervos
central. Sapte tipuri de coronavirus sunt cunoscute in prezent
capabile de a infecta oamenii. Coronavirusurile nu sunt intot-
deauna limitate la tractul respirator si, in anumite conditii, pot
invada sistemul nervos central si pot provoca patologii neu-
rologice. Potentialul de neuroinvazie este bine documentat in
majoritatea coronavirusurilor umane (0C-43, 229E, MERS si
SARS) si la unele coronavirusuri animale (encefalomielita he-
maglutinantd la porc).
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Abstract

Introduction. Clinical and experimental studies have
shown that the coronavirus family has a certain tropism for
the central nervous system. The most common symptoms of
the central nervous system are dizziness and headache, and
of the peripheral nervous system - impairment of taste (ageu-
sia) and smell (hypo- / anosmia). Patients with a more severe
course of the disease are more likely to develop neurological
symptoms than patients with mild to moderate disease. Com-
plications observed in patients with COVID-19 include stroke,
Guillian-Barre syndrome, acute transverse myelitis, acute en-
cephalitis, myopathies, rhabdomyolysis, sepsis and vasculitis.

Material and methods. Study type narrative literature
review. We searched on PubMed Central and Google Scholar
engines the following keywords: ,SARS-CoV-2”, ,COVID-19”,
»heurology’, ,neurological’, ,manifestations” and ,complica-
tions” We analysed articles written in English in extenso. The
time period covered was January 1st, 2020 to May 8th, 2020.
Eligible studies were sought to evaluate the epidemiological,
clinical features and results of confirmed cases of COVID-19
associated or not with neurological manifestations. At the
same time, the experience and data accumulated within the
Institute of Emergency Medicine, Department of Neurology,
Epileptology, Internal Diseases (patients with stroke - 21, pa-
tients with epileptic seizures - 8) were included.

Results. Viral infections of the respiratory system are a
nowadays public health problem. Even new coronavirus SARS-
CoV-2 has been observed to principally affect the respiratory
system, neurological involvements have already been report-
ed in some published work. Various pathogenic mechanisms
have been proposed to explain the neurological complications
of COVID-19. Initial descriptions of people with COVID-19, but
research continuing in this field.

Conclusions. While neurological manifestations of CO-
VID-19 have not been yet studied appropriately, this review,
associated with a clinical case presentation, highlight the
evidence on the occurrence of central nervous system in-
volvement and neurological manifestations in patients with
COVID-19 and helps neurologists in their preparation during
the pandemic, which is of utmost importance to prevent hori-
zontal infections.

Key words: SARS-CoV-2, stroke, epilepsy, headache, neu-
rological complications.

Introduction

Clinical and experimental studies have shown that the
coronavirus family has a certain tropism for the central ner-
vous system. Seven types of coronavirus can infect humans.
Coronaviruses are not always confined to the respiratory tract,
and under certain conditions they can invade the central ner-
vous system and cause neurological pathologies. The potential
for neuroinvasion is well documented in most human corona-
viruses (0C-43, 229E, MERS and SARS) and in some animal
coronaviruses (porcine haemagglutinating encephalomyelitis
coronavirus).



[e=Y
O
[\

Pandemia COVID-19 ne afecteazd pe toti, indiferent de
locul in care ne aflam si de activitatile noastre curente. Pe
masura ce pandemia progreseazd, aflam din ce In mai multe
despre aceasta boala si efectul posibil al acesteia asupra paci-
entilor cu patologie neurologica. Recent s-a aratat cd, pe langa
simptomele sistemice si respiratorii, 36,4% dintre pacientii
cu COVID-19 dezvolta simptome neurologice, inclusiv de ge-
neza centrala: ameteli, cefalee, dereglari ale constientei, atat
ale nivelului: somnolentd, sopor, com3, cat si ale continutului:
confuzie sau delir; ataxie; crize epileptice si de natura peri-
ferica: afectarea gustului, mirosului, a vazului si/sau durerea
neuropata. Cele mai intalnite simptome de natura centrala
sunt ametelile si cefaleea, iar de natura periferica - afecta-
rea gustului (ageuzie) si mirosului (hipo-/anosmie). Pacientii
cu o evolutie mai grava a bolii sunt mai susceptibili sa dez-
volte simptome neurologice, decat pacientii cu boala usoara
sau moderata. Printre complicatiile observate la pacientii cu
COVID-19 se numara accidentul vascular cerebral, sindromul
Guillian-Barre, mielita transversa acutd, encefalita acuta, mio-
patiile, rabdomioliza, sepsisul si vasculitele.

Prezentam un review al manifestarilor si complicatiilor
neurologice ale COVID-19. Scopul nostru este sa informam
neurologii si medicii care lucreaza cu cazuri suspecte de CO-
VID-19 despre posibilele manifestari si complicatii neurologi-
ce rezultate ale acestei noi infectii.

Material si metode

Am cautat pe motoarele PubMed Central si Google Scholar,
in carti de specialitate, ghiduri si protocoale, urmatoarele cu-
vinte-cheie ,,COVID-19”, ,coronavirus”, ,SARS-COV-2”, ,,neuro-
logy”, ,neurological”, ,manifestations” si ,complications”. Am
cautat articole In limba engleza. Perioada de timp acoperita a
fost de la 1 ianuarie 2020 pana la 8 mai 2020. Au fost cdutate
studii eligibile, pentru a evalua caracteristicile epidemiologi-
ce, clinice si rezultatele cazurilor confirmate de COVID-19 aso-
ciate sau nu cu manifestari neurologice.

Totodata a fost inclusa experienta si datele acumulate in
cadrul Institutului de Medicina Urgentd, Departamentul Ne-
urologie, Epileptologie, Boli interne (pacienti cu AVC - 21,
pacienti cu crize epileptice - 8), cu prezentarea unui caz
clinic.

De asemenea, au fost analizate si recomandarile manage-
mentului complicatiilor neurologice, studii de observatie sira-
poarte de caz. Este important de mentionat ca datele noi apar
in mod regulat si, pana in prezent, constau, in mare parte, din
variante pre-print ale articolelor, rapoartelor de caz si ale se-
riilor de cazuri mici.

Rezultate

1. Particularitdtile managementului Accidentului Vas-
cular Cerebral Acut pe timp de pandemie COVID-19

1.1. Epidemiologie. Un studiu realizat in China, Wuhan, pe
214 pacienti cu COVID-19 a precizat dezvoltarea evenimen-
telor vasculare cerebrale acute la 6 pacienti. Astfel, prevalen-
ta accidentului vascular cerebral (AVC) a fost de 2,8%, iar la
pacientii cu forma severa de COVID-19 - 5,7% [1]. Un studiu
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The COVID-19 pandemic affects us all, no matter where we
are and our current activities. As the pandemic progresses, we
learn more and more about this disease and its possible effect
on patients with neurological pathology. It has recently been
shown that, in addition to systemic and respiratory symp-
toms, 36.4% of patients with COVID-19 develop neurological
symptoms, including central genesis symptoms, as: dizziness,
headache, disturbances of consciousness, both level-depen-
dant: drowsiness, stupor, coma, and content-related: confu-
sion or delirium; ataxia; epileptic seizures and symptoms of
peripheral origin: taste, smell, vision impairment and / or
neuropathic pain. The most common symptoms of the central
nervous system are dizziness and headache, and of the pe-
ripheral nervous system - impairment of taste (ageusia) and
smell (hypo- / anosmia). Patients with a more severe course of
the disease are more likely to develop neurological symptoms
than patients with mild to moderate disease. Complications
observed in patients with COVID-19 include stroke, Guillian-
Barre syndrome, acute transverse myelitis, acute encephalitis,
myopathies, rhabdomyolysis, sepsis and vasculitis.

We present a review of the neurological manifestations and
complications of COVID-19. Our goal is to inform neurologists
and physicians working with suspected cases of COVID-19
about possible manifestations and possible neurological com-
plications resulting from this new infection.

Material and methods

We searched on PubMed Central and Google Scholar en-
gines, in specialized books, guides and protocols, the following
keywords ,coronavirus”, ,SARS-CoV-2”", ,COVID-19”, ,neurol-
ogy”, ,neurological”, ,manifestations” and ,complications”. We
analysed articles written in English. The time period covered
was January 1%, 2020 to May 8%, 2020. Eligible studies were
sought to evaluate the epidemiological, clinical features and
results of confirmed cases of COVID-19 associated or not with
neurological manifestations.

At the same time, the experience and data accumulated
within the Institute of Emergency Medicine, Department of
Neurology, Epileptology, Internal Diseases (patients with
stroke - 21, patients with epileptic seizures - 8) were inclu-
ded, with the presentation of a clinical case.

The recommendations for the management of neurological
complications, observational studies and case reports were
also analysed. It is important to note that new data appears
regularly, and to date, consists largely of pre-print versions of
articles, case reports and small case series.

Results

1. Peculiarities of Acute Stroke management during the
COVID-19 pandemic

1.1. Epidemiology. A study conducted in China, Wuhan,
on 214 patients with COVID-19 specified the development of
acute cerebral vascular events in 6 patients. Thus, the preva-
lence of Stroke was 2.8%, and in patients with severe CO-
VID-19 - 5.7% [1]. A retrospective study in China reported
ischemic stroke in ~ 6% of patients with COVID-19 [2].
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retrospectiv din China a raportat AVC ischemic la ~6% dintre
pacientii cu COVID-19 [2].

O cercetare realizata in Franta pe 58 de pacienti internati
in unitati de terapie intensiva a detectat 3 cazuri de AVC ische-
mice [3]. Un alt studiu din Franta, pe 150 pacienti, a constatat
dezvoltarea unui AVC ischemic pe fondal de infectie COVID-19
la 4 pacienti [4]. Un alt articol prezinta rezultatele cercetarii
complicatiilor tromboembolice pe 184 pacienti. in pofida tra-
tamentului tromboprofilactic 31% pacienti au dezvoltat trom-
boembolii dintre care 3 - AVC ischemic (1,6%) [5].

Un studiu realizat in Londra prezinta cazurile a sase pa-
cienti cu COVID-19 si AVC, acestia avand niveluri elevate ale
D-dimerilor, dar si factori de risc preexistenti [6].

1.2. Accidentul Vascular Cerebral la tineri si COVID-19. In li-
teratura de specialitate au inceput sa apara rapoarte cu privire
la asocierea infectiei COVID-19 cu AVC la pacientii tineri (18
- 50 ani). Astfel, un studiu publicat in New England Journal of
Medicine, prezinta 5 pacienti cu COVID-19 cu varsta cuprinsa
intre 33 si 49 de ani care au dezvoltat un AVC ischemic acut
prin afectarea unui vas mare, toti fiind internati intr-un inter-
val de 2 sdptamani [7]. Prin comparatie, in perioada preceden-
td de 12 luni, la fiecare 2 saptamani asistenta specializata in
aceasta institutie a fost acordata la un numar mediu de 0,73
pacienti tineri cu AVC. Doi dintre cei 5 pacienti au Intarziat sa
apeleze la serviciul de asistentd de urgenta din cauza ingrijo-
rarilor legate de pandemie [7].

1.3. Mecanismele patogenetice ale Accidentului Vascular
Cerebral in infectia SARS-CoV-2. Exista dovezi ca infectiile res-
piratorii sunt un factor de risc pentru AVC [8]. Infectia cu co-
ronavirusuri, mai ales SARS-CoV-2 (sindrom respirator acut
sever asociat coronavirusului de tip 2), provoaca asa numita
Jfurtuna citokinicd”, care poate fi una din verigile patogenetice
in provocarea AVC-ului [9].

Existd mai multe mecanisme prin care infectia cu coronavi-
rus actioneaza asupra sistemului nervos. Unul dintre acestea
este leziunea directd. La moment sunt dovezi insuficiente ca
SARS-CoV-2 ar invada sistemul nervos central (SNC) pe cale
sangvina [10]. Un alt mecanism direct este cel neuronal. Dupa
ce coronavirusul infecteaza mucoasa nazald, prin intermediul
tractului olfactiv, acesta poate infecta creierul si lichidul cefa-
lorahidian (LCR) in decurs de o saptamang, provocand reactie
inflamatorie si demielinizare. Diseminarea pe traiectul ner-
vilor este posibild prin polarizarea neuronilor, aceasta pro-
prietate ofera capacitatea de a primi si transfera informatie.
Acest transport poate fi retrograd sau anterograd si este fa-
cilitat de proteine numite dineina si kinezing, care pot fi tinte
ale virusurilor [11]. Odata intrat in SNC, virusurile pot genera
modificari ale neuronilor, dupa cum a demonstrat un studiu
realizat de Gu si colab., care a depistat in 8 autopsii ale vic-
timelor SARS, modificari histopatologice neuronale ale corte-
xului si hipotalamusului [12]. De exemplu, dupa expunerea la
SARS-CoV prin inhalare, Netland si colab. au detectat corona-
virusul dupa 60 de ore in bulbul olfactiv si dupa patru zile a
fost confirmata diseminarea sa in cortexul piriform si nucleul
raphe dorsal, acesta din urma localizat in trunchiul cerebral
[13]. Prin nucleul fasciculului solitar, SNC primeste informatii
de la chemoreceptorii care detecteaza modificari ale concen-
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A study conducted in France on 58 patients admitted to
intensive care units detected 3 cases of ischemic stroke [3].
Another french study, on 150 patients, found the development
of ischemic stroke due to COVID-19 infection in 4 patients
[4]. A Dutch paper focused on research of thromboembolic
complications in 184 patients. Despite thromboprophylactic
treatment, 31% of patients developed thromboembolism, 3 of
which - ischemic stroke (1.6%) [5].

A study conducted in London presents the cases of six
patients with COVID-19 and stroke, who have high levels of
D-dimers, but also pre-existing risk factors [6].

1.2. Stroke in young people and COVID-19. Recently in medi-
cal literature reports about COVID-19 and strokes in young
adults (18-50 years) starts to appear. Thus, a study published
in the New England Journal of Medicine, presents 5 patients
with COVID-19 aged between 33 and 49 years who developed
a large vessel acute ischemic stroke, all being admitted in a
range of 2 weeks [7]. In comparison with previous 12-month
period, every 2 weeks specialized care was provided in this
institution to an average of 0.73 young stroke patients. Due to
pandemic concerns, two of the 5 patients delayed in seek for
medical assistance [7].

1.3. Pathogenic mechanisms of stroke in SARS-CoV-2 infec-
tion. There is evidence that respiratory infections are a risk
factor for stroke [8]. Coronavirus infection, especially SARS-
CoV-2 (severe acute respiratory syndrome associated with
type 2 coronavirus), causes the so-called “cytokine storm”,
which may be one of the pathogenetic links in stroke [9].

There are several mechanisms by which coronavirus infec-
tion acts on the nervous system. One of these is direct injury.
There is currently insufficient evidence that SARS-CoV-2 may
invade the central nervous system (CNS) through the blood-
stream [10]. Another direct mechanism is the neural one. Af-
ter the coronavirus infects the nasal mucosa through the olfac-
tory tract, it can infect the brain and cerebrospinal fluid (CSF)
within a week, causing an inflammatory reaction and demy-
elination. Dissemination along the nerve pathway is possible
through the polarization of neurons, this property provides
the ability to receive and transfer information. This transport
can be retrograde or anterograde and is facilitated by proteins
called dynein and kinesin, which can be targets for viruses
[11]. Once inside the CNS, viruses can cause changes in neu-
rons, as demonstrated by a study conducted by Gu et al., which
found in 8 autopsies of SARS victims, neuronal histopathologi-
cal changes in the cortex and hypothalamus [12]. For example,
after inhalation exposure to SARS-CoV, Netland et al. detected
the coronavirus after 60 hours in the olfactory bulb and af-
ter four days its dissemination was confirmed in the piriform
cortex and the dorsal nucleus raphe, the latter located in the
brainstem [13]. Through the nucleus of the solitary tract, the
CNS receives information from chemoreceptors that detect
changes in CO, and O, concentrations, changes in these com-
ponents lead to an increase or decrease in respiratory effort
[14]. In this way, the nuclei of the brainstem have connections
to the respiratory system [14, 15], and coronavirus infiltration
into this structure could trigger death by altering these neuro-
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tratiilor de CO, si O,, modificdrile acestor componente duc la
cresterea sau scaderea efortului respirator [14]. In acest fel,
nucleele trunchiului cerebral au conexiuni cu sistemul respi-
rator [14, 15], iar infiltrarea coronavirusului in aceasta struc-
turd ar putea declansa moartea prin alterarea acestor grupari
neuronale responsabile de actul de respiratie [15].

Alt mecanism este cel al leziunii prin hipoxie. Cand viru-
sul afecteaza alveocitele pulmonare, se produce exudat infla-
mator alveolar si interstitial, edem si formare de membrane
transparente. Aceasta duce la dereglarea schimbului gazos si,
respectiv, hipoxia SNC. Astfel, diminueaza pH-ul, apar radicali
liberi, ducand la vasodilatatie cerebrala, tumefiere celulara,
edem interstitial - pana la intreruperea circulatiei cerebrale.
Hipoxia poate provoca raspunsuri inflamatorii, cum ar fi infil-
trarea celulelor inflamatorii si secretia de citokine, agravand
prin aceasta ischemia cerebrala [16]. La pacientii cu factori de
risc pentru AVC, hipoxia este un factor precipitant al AVC-ului
acut.

Actiunea patogena a unui virus asupra sistemului nervos
poate fi mediata si prin mecanisme imune [17]. A fost determi-
nata reducerea si hiperactivarea limfocitelor T periferice CD4
si CD8 la pacientii in stare criticd. De asemenea s-au constatat
concentratii crescute de celule T CD4 proinflamatorii si granu-
le citotoxice T CD8, ceea ce sugereaza prezenta unui raspuns
imun antiviral exprimat si supraactivarea celulelor T [18]. in
plus, cateva studii au raportat ca limfopenia este o caracteris-
ticd comuna a COVID-19 [19, 20], ceea ce sugereaza ca acest
eveniment este un factor critic cu impact major asupta severi-
tatii manifestarilor si mortalitatii.

Infectiile virale severe pot duce la sindromul de raspuns
inflamator sistemic (SIRS). Acesta se poate declansa in pne-
umonia cauzata de infectia cu coronavirus. Un component
important al ,furtunii citokinice” este interleukina 6 (IL-6),
aceasta coreland pozitiv cu severitatea simptomelor in CO-
VID-19. Inflamatia favorizeaza ateroscleroza si afecteaza sta-
bilitatea placilor deja formate [21]. Inflamatiei i este din ce
in ce mai mult atribuit rolul de factor decisiv in fiziopatologia
bolilor cerebrovasculare [22]. Factorii inflamatori din sange
(de ex. interleukinele si proteina C reactivd) sunt responabile
de evenimentele moleculare timpurii cauzate de tulburdarile
de coagulare [23]. In aceasti ordine de idei, pneumonia din
COVID-19 este o veriga patogenetica in instalarea AVC-ului.

Rapoartele preliminare despre pandemia cu coronavirus
aratd ca pacientii fac trombocitopenie (36.2%) si au ridicat
nivelul D-dimerilor (46.4%), aceste schimbarii fiind chiar mai
pronuntate la pacientii cu evolutie severa a infectiei (57.7% si
59.6%, respectiv) [24]. Atat trombocitopenia, cat si D-dimerii
crescuti, pot fi explicati prin activarea excesiva a cascadei coa-
gularii si a trombocitelor. Infectiile virale provoaca raspunsul
inflamator sistemic si cauzeaza un dezechilibru intre mecanis-
mele homeostatice procoagulante si anticoagulante [25].

Un alt mecanism este cel cu implicarea enzimei de con-
versie a angiotensinei 2 (ECA2). Aceastd enzima joaca un rol
important in reglarea presiunii arteriale si mecanismele anti-
aterosclerotice [26]. Ultima secventiere completd a genomului
a demonstrat cd SARS-CoV-2 foloseste receptorul ECA2 [27].
Acesti virusi se leagd de receptorii ECA2, ducand la elevarea
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nal groups responsible for the act of breathing [15].

Another mechanism is that of hypoxia injury. When the
virus affects the lung alveocytes, inflammatory alveolar and
interstitial exudate, edema and the formation of transparent
membranes occur. This leads to gas exchange disorder and
CNS hypoxia, respectively. Thus, the pH decreases, free radi-
cals appear, leading to cerebral vasodilation, cell swelling, in-
terstitial edema - until the interruption of cerebral circulation.
Hypoxia can cause inflammatory responses, such as inflam-
matory cell infiltration and cytokine secretion, thereby aggra-
vating cerebral ischemia [16]. In patients with risk factors for
stroke, hypoxia is a precipitating factor for acute stroke.

The pathogenic action of a virus on the nervous system
can also be mediated by immune mechanisms [17]. Reduc-
tion and hyperactivation of CD4 and CD8 peripheral T lym-
phocytes in critically ill patients was determined. Increased
concentrations of proinflammatory CD4 T cells and CD8 cy-
totoxic T granules were also found, suggesting the presence
of an expressed antiviral immune response and overactivation
of T cells [18]. In addition, several studies have reported that
lymphopenia is a common feature of COVID-19 [19, 20], which
suggests that this event is a critical factor with a major impact
on the severity of manifestations and mortality.

Severe viral infections can lead to systemic inflammatory
response syndrome (SIRS). It can be triggered by pneumonia
caused by coronavirus infection. An important component of
the “cytokine storm” is interleukin 6 (IL-6), which correlates
positively with the severity of symptoms in COVID-19. Inflam-
mation promotes atherosclerosis and affects the stability of al-
ready formed plaques [21]. The role of a decisive factor in the
pathophysiology of cerebrovascular diseases is increasingly
attributed to inflammation [22]. Inflammatory factors in the
blood (eg. interleukins and C-reactive protein) are responsible
for early molecular events caused by clotting disorders [23].
In this regard, COVID-19 pneumonia is a pathogenetic link in
stroke.

Preliminary reports of the coronavirus pandemic show
that patients develop thrombocytopenia (36.2%) and have el-
evated D-dimer levels (46.4%), with these changes being even
more pronounced in patients with severe infection (57.7%
and 59.6%, respectively) [24]. Both thrombocytopenia and in-
creased D-dimers can be explained by excessive activation of
the coagulation cascade and platelets. Viral infections cause
the systemic inflammatory response and cause an imbalance
between procoagulant and anticoagulant homeostatic mecha-
nisms [25].

Another mechanism is thatinvolving the angiotensin 2 con-
verting enzyme (ACE2). This enzyme plays an important role
in regulating blood pressure and anti-atherosclerotic mecha-
nisms [26]. The last complete genome sequencing showed
that SARS-CoV-2 uses the ACE2 receptor [27]. These viruses
bind to ACE2 receptors, leading to elevated blood pressure
levels and increasing the risk of hemorrhagic stroke. Another
pathway through ACE2 is the interaction of the spike protein
of SARS-CoV-2 with ACE2 in the capillary endothelium, leading
to damage to the blood-brain barrier and CNS invasion [28].

Another possible mechanism described is the appearance
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valorilor tensiunii arteriale si crescand riscul de AVC hemora-
gic. O alta cale prin intermediul ECA2 este interactiunea prote-
inei spike a SARS-CoV-2 cu ECA2 din endoteliul capilar, ducand
la lezarea barierei hemato-encefalice si invazia SNC [28].

Un alt posibil mecanism descris este aparitia anticorpilor
antifosflipidici. Acestia au fost descrisila pacientii cu COVID-19
si AVC. Dar acesti anticorpi pot creste tranzitor la pacientii cu
maladii critice sau in alte infectii. Prezenta acestor anticorpi
poate duce rar la evenimente trombotice greu de diferentiat
de alte cauze ale trombozei multifocale la pacientii critici [29].

1.4. Rolul sindromului metabolic in dezvoltarea Accidentului
Vascular Cerebral ischemic la pacientii cu COVID-19. Diabetul
zaharat de tip 2, hipertensiunea arteriala si obezitatea sunt
cele mai frecvente comorbiditati la pacientii infectati cu CO-
VID-19 si reprezinta cele trei componente principale ale sin-
dromului metabolic [30]. Conform mai multor rapoarte, inclu-
siv a celor din Centrul pentru Control si Prevenire a Bolilor,
pacientii cu diabet zaharat si sindrom metabolic ar putea avea
un risc de pana la zece ori mai mare de deces atunci cand con-
tracteaza COVID-19 [31].

In infectiile cu COVID-19 este esential controlul metabo-
lic: al glicemiei, al nivelurilor serice ale lipidelor si al tensiunii
arteriale. Aceasta abordare este importanta pentru a preveni
complicatiile metabolice si vasculare bine stabilite cu aceste
comorbiditati primare [32].

1.5. Principii generale de management al Accidentului
Vascular Cerebral pe timp de pandemie. Accidentul vascular
cerebral ramane o urgenta medicala si in timpul pandemiei.
Evaluarea la timp a pacientilor cu AVC pentru tratamentul hi-
peracut, indiscutabil are impact asupra rezultatelor functiona-
le ale pacientilor cu AVC [33]. Ins4, in perioada actuala, se ne-
cesita optimizarea masurilor de tratament, deoarece pacientii
cu AVC sever ce necesita spitalizare au un risc mare sa evolue-
ze cu rezultate nesatisfacatoare, ceea ce ar avea in consecinta
o morbiditate si mortalitate inalta [34, 35].

In contextul dat au fost elaborate recomandiri pentru fie-
care etapa de tratament a pacientilor pe timpul pandemiei CO-
resurselor limitate [36].

Etapa prespital. Chiar si pe timpul pandemiei COVID-19,
in caz de simptome suspecte pentru AVC, pacientii trebuie sa
apeleze serviciul 112. Insa, suplimentar la triajul standard, se
impune un screening suplimentar, care ar include un scree-
ning pentru infectii si istoric de calatorii. Astfel, daca scree-
ning-ul de control al infectiei si/sau screening-ul istoricului de
calatorie sunt pozitive, ar trebui activat Cod de AVC protejat
(CAVCP) [34]. Pacientii cu semne neconcludente pentru AVC
sau simptome usoare, fara indicatii pentru tratament acut, pot
fi evaluati prin telemedicina, ceea ce ar facilita decizia despre
necesitatea spitalizarii urgente [35, 37, 38].

Evaluarea in unitatea de primiri urgente. Luand in conside-
ratie amploarea de raspandire a COVID-19 si cazurile asimp-
tomatice, toti pacientii cu simptome de AVC trebuie tratati ca
pacient COVID-19-suspect sau COVID-19-probabil si tot per-
sonalul medical care intra in contact cu pacientul, trebuie sa
poarte echipamentul personal de protectie (EPP), tratamentul
efectuandu-se intr-o zona special destinati [39-41]. in mo-
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of antiphospholipid antibodies. These have been described in
patients with COVID-19 and stroke. But these antibodies can
temporarily increase in patients with critical illnesses or other
infections. The presence of these antibodies can rarely lead to
thrombotic events that are difficult to differentiate from other
causes of multifocal thrombosis in critically ill patients [29].

1.4. The role of metabolic syndrome in the development of
ischemic stroke in patients with COVID-19. Type 2 diabetes,
high blood pressure and obesity are the most common comor-
bidities in patients infected with COVID-19 and are the three
main components of metabolic syndrome [30]. According to
several reports, including from the Centers for Disease Con-
trol and Prevention, patients with diabetes and metabolic syn-
drome may be up to ten times more likely to die when being
infected with COVID-19 [31].

In COVID-19 infections, metabolic control is essential:
blood glucose, serum lipid levels and blood pressure. This
approach is important to prevent well-established metabolic
and vascular complications with these primary comorbidi-
ties [32].

1.5. General principles of stroke management during pan-
demic. Timely assessment of patients with stroke for hyper-
acute treatments such as thrombolysis and thrombectomy
impact functional outcomes and mortality of patients with
stroke [33]. Furthermore, stroke remains a medical emergen-
cy even during a pandemic. Optimizing outcomes matter even
more in these times as patients affected with severe stroke re-
quire hospitalization and may potentially be at greater risk of
in-patient morbidity and mortality [34, 35].

In this context, we present recommendations for the man-
agement of acute stroke during the COVID-19 pandemic, de-
veloped for each stage of stroke treatment, with the aiming of
adapting care but preserving quality standards despite poten-
tially limited resources [36].

Prehospital stage. Even during the COVID-19 pandemic, in
case of suspected stroke, patients should call 112. However, in
addition to standard triage, screening for infection and travel
history is required. Thus, if infection and / or travel history
screening are positive, the Protected Stroke Code (PSC) should
be activated [34].

Patients with inconclusive signs of stroke or mild symp-
toms, with no indication for acute treatment, may be evalu-
ated via telemedicine to help in determination if immediate
hospitalization is necessary [35, 37, 38].

Evaluation in the Emergency Room. Given the degree of
community spread of COVID-19, along with cases of asymp-
tomatic transmission, all patient with acute stroke symptoms
should be treated as suspected or possible COVID-19 patients,
and all personnel physically in contact should wear appropri-
ate personal protective equipment (PPE), with treatment in
designated location separated from the rest of the patients
[39-41]. When there is an aerosol generating procedure, pre-
cautions should be upgraded to include airborne precautions,
including a fit-tested N95 respirator.

It may be possible in selected cases (transient ischemic at-
tack and small lacunar infarction, with minimal neurological
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mentul cand exista o procedura generatoare de aerosol, cu
scop de protectie aeriand, se recomanda utilizarea respirato-
rului de tip N95. In cazuri selectate (atac ischemic tranzitoriu
si infarct lacunar mic, cu deficit neurologic minim), se reco-
manda examinarea in conditiile unitatii de primiri urgente
(UPU), evitand internarea in spital [37].

Managementul intra-spitalicesc. In contextul faptului ci
spitalele se sufoca de influxul pacientilor cu COVID-19 si ma-
joritatea sectiilor sunt adaptate pentru tratamentul pacienti-
lor infectati, ar fi bine de prevazut spatiu pentru tratamentul
pacientilor cu AVC. Pacientii tratati prin tromboliza trebuie
monitorizati conform protocolului actual de tratament al
AVC-ului [33]; Insa, pentru a evita expunerea nedoritd a per-
sonalului, monitorizarea s-ar putea efectua prin videoconfe-
rinta [35, 38, 42].

Toti pacientii cu AVC trebuie sa beneficieze de cel mai bun
tratament accesibil, chiar daca nu este posibild respectarea
cronologiei evaludrii semnelor vitale [38]. Contrar recoman-
darilor de admitere a pacientilor dupa tromboliza in sectia de
terapie intensiva (STI), ei pot fi internati in sectiile de neuro-
logie sau ,accident vascular cerebral”, supravegheati de neuro-
logi sau neurologi vasculari [38, 43, 44].

Pacientii cu AVC care necesita monitorizare in conditii de
terapie intensiva din cauza unor stari critice pot fi internati in
STI, dar in zona libera de COVID-19. Acesti pacienti vor fi su-
pravegheati de medicul intensivist, iar medicul neurolog vas-
cular va face vizite la distanta. Astfel s-ar reduce atat utilizarea
EPP, cat si riscul de transmitere a virusului [34, 35].

Planificarea reabilitdrii. Kinetoterapia, terapia ocupatio-
nala, logo-terapia, si alte proceduri de reabilitare sunt parte a
procesului de recuperare dupi AVC [33, 45]. Insi, metodele de
recuperare trebuie alese tintit, si nu numaidecat sa se implice
toate serviciile de terapie, preferabil fiind de a face accentul
pe exercitii pe care pacientul ar putea sa le practice singur ,ca
tema pe acasa” [35].

Procedura de externare. Multi pacienti ce supravietuiesc
unui AVC vor ramane cu dizabilitati severe care necesita con-
tinuarea tratamentului In unitati de reabilitare. ins3, spitalele
de reabilitare ar putea avea nevoie sa reprofileze paturile pen-
tru pacienti acuti. Astfel, daca pacientul este stabil din punct
de vedere medical, pana la sfarsitul pandemiei, este recoman-
data externarea la domiciliu [35].

1.6. Remarci finale / recomanddri. in conditia pandemiei cu
COVID-19, trebuie sa fim constienti despre impactul acestei
pandemii asupra sistemului medical, ce in scurt timp va duce
la epuizarea resurselor existente. Evaluarea si interventia cli-
nica in faza hiperacuta a AVC-ului sunt o provocare pe timpul
pandemiei COVID-19. In timp ce trebuie de mentinut standar-
dele 1nalte de ingrijire, cruciala este preventia transmiterii
agentilor patogeni catre membrii echipei sau altor pacienti.
Verigile cheie pentru supravietuire in aceasta perioada sunt
procedeele de screening vigilente, respectarea masurilor sta-
bilite de prevenire si control al infectiilor si lucru bine coordo-
nat in echipa.

1.7. Caz clinic. In Departamentul de Neurologie din cadrul
Institutului de Medicina Urgenta a fost internata o pacienta in
varsta de 58 ani cu suspectie la AVC. Clinic, pacienta prezenta
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deficit), to obtain complete testing and critical evaluations in
the emergency room, avoiding hospital admission [37].

Inpatient care. Taking into account the fact that hospitals
are ,suffocating” from the enormous inflow of patients with
COVID-19 and most of the wards are adapted for the treatment
of infected patients, it is indispensable to create space for the
treatment of stroke patients. Patients treated by thrombolysis
should be monitored according to the current stroke treat-
ment protocols [33]; however, in order to avoid undesirable
exposure of the medical staff, monitoring of patients might be
performed by using telemedicine modalities [35, 38, 42].

All stroke patients should receive the best available treat-
ment, even if it is not possible to follow the timing of vital
signs’ assessment [38]. Contrary to the accepted recommen-
dations for the admission of stroke patients to the intensive
care unit (ICU) after the thrombolysis, they might be admitted
to the neurology or “stroke” departments and supervised by
neurologists or vascular neurologists [38, 43, 44].

Stroke patients requiring intensive care due to critical con-
ditions might be admitted to the ICU but in a COVID-19-free
area. These patients will be supervised by an intensive care
physician, and a vascular neurologist will conduct remote sur-
veillance. This will reduce both the use of PPE and the risk of
virus transmission [34, 35].

Rehabilitation. Physical, occupational and speech therapy,
as well as other rehabilitation procedures are essential parts
of the recovery after stroke [33, 45]. However, recovery meth-
ods should be selected in a targeted manner and not imme-
diately involve all the possible therapy services, but empha-
sizing on exercises that the patient could practice alone as a
“homework” [35].

Discharging procedure. Many patients surviving after
stroke will experience severe disability that requires continu-
ing of the treatment in rehabilitation facilities. However, re-
habilitation hospitals might be forced to remodeling for acute
patients. Thus, if the patient is clinically stable until the end of
the pandemic, discharge at home is recommended [35].

1.6. Final remarks / recommendations. In conditions of the
COVID-19 pandemic, we must be aware of its impact on the
healthcare system, which soon will result in the depletion
of existing resources. Evaluation and clinical intervention in
the hyperacute phase of the stroke are a challenge during the
COVID-19 pandemic. While high standards of care should be
maintained, it is also crucial to prevent the transmission of
pathogens to the team members or other patients. The key
factors for survival during this period are vigilant screening
procedures, compliance with established measures for infec-
tion prevention and control, and well-coordinated teamwork.

1.7. Case report. A 58-year-old patient with a suspected
stroke was admitted in the Neurology Department of the Insti-
tute of Emergency Medicine. Clinically, the patient presented
confusion and receptive language disorders (sensory apha-
sia). Examination by head computed tomography (CT) scan
revealed a temporo-occipital hematoma (volume x30 ml) in
the left hemisphere, without intraventricular haemorrhage.
The first test for COVID-19 (by PCR method) on admission
was negative. Few days after, the patient developed fever. On
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confuzie si tulburari de limbaj receptiv (afazie senzoriald). Exa-
minarea prin tomografie computerizata cerebrala a evidentiat
un hematom temporo-occipital (= 30 ml in volum) in emisfera
stingd, fara erupere in sistemul ventricular. Primul test la CO-
VID-19 (prin metoda PCR) la internare era negativ. Evolutiv,
pacienta a dezvoltat febra. La a 3-a zi de internare testarea la
COVID-19 s-a dovedit a fi pozitiva. Pacienta a fost transferata
in sectia Reanimare, reprofilata pentru pacientii cu COVID-19
in stare grava. Examinarea prin tomografie computerizata to-
racald a evidentiat prezenta unei pneumonii interstitiale in
pulmonul drept. Pacientei i s-a administrat tratament intensiyv,
inclusiv cu antivirale (Lopinavir/Ritonavir), antibiotice (Azi-
tromicina), antimalarice (Hidroxiclorochind) si anticoagulante
(Fraxiparind) conform protocolului clinic national ,Infectia cu
coronavirus de tip nou (COVID-19)”. In dinamic3, starea pacien-
tei cu evolutie pozitiva. Peste 2 saptamini testarea repetata la
COVID-19 a fost negativa, pacienta fiind externata.

2. Particularitdtile managementului epilepsiei pe timp
de pandemie COVID-19

2.1. Generalitdti. Persoanele cu epilepsie, precum si fami-
liile / Ingrijitorii acestora, dar si clinicienii, se confrunta nu
doar cu componentul infectios al pandemiei, dar si cu conse-
cintele acesteia [46].

Crizele epileptice la pacientii cu COVID-19 au fost docu-
mentate pentru prima data de Moriguchi si colegii sai [47].
Acum, este clar ca COVID-19 poate induce manifestari neuro-
logice, cum ar fi dezvoltarea crizelor epileptice si alterarea sta-
rii mentale, iar la pacientii cu asa simptomatologie, impreuna
cu examenul tipic neurologic, testarea pentru virusul SARS-
COV-2 trebuie obligatoriu sa fie efectuata [48]. La moment,
exista dovezi limitate cu referire la SNC drept o tinta a viru-
sului SARS-CoV-2. Virusul interactioneaza cu receptorul ECA2
pentru a patrunde in celule, iar celulele gliale, cat si neuronii
exprima acesti receptori pe suprafata lor, ceea ce 1i face poten-
tiale tinte. Totusi, nu este inca clar gradul in care virusul SARS-
CoV-2 penetreaza bariera hemato-encefalica [49].

2.2. Particularitdti ale statusului epileptic in cadrul CO-
VID-19. COVID-19 va avea implicatii majore si asupra manage-
mentului si abordarii statusului epileptic (SE) in STI datorita
limitdrilor potentiale ce pot surveni in redresarea aparatelor
de ventilatie mecanica si a personalului medical [50]. Morta-
litatea in SE, raportata din diferite surse variaza de la 5% la
39% [51], iar incidenta in timpul pandemiei COVID-19 rama-
ne aceeasi (74/100.000 populatie pe an) [51], fiind una dintre
cele mai frecvente urgente neurologice grave din STI [50].

Primul raport de caz cu SE [52] este cel al unei paciente de
30 ani, anterior sandtoasa, care a fost internata cu crize epilep-
tice generalizate tonico-clonice si tuse uscatd, care a debutat
cu cinci zile nainte de adresare. Investigatia prin rezonan-
ta magneticd nucleara (RMN) cerebrald si valorile LCR-ului
normale, iar tomografia computerizata toracica a evidentiat
opacitati focale 1n sticla mata. Proba pentru COVID-19 pozi-
tiva, folosind ca test reactia de polimerizare in lant cu revers
transcriptaza. Simptomele pacientei s-au Tmbunatatit dupa
utilizarea de medicamente antiepileptice si antivirale. Autorii
acestui raport sugereaza ipoteza precum ca etiologia crizelor
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the 3rd day of hospitalization, COVID-19 testing was positive.
The patient was transferred to the intensive care unit, re-
profiled for patients with severe COVID-19. Examination by
chest CT revealed the presence of interstitial pneumonia in
the right lung. The patient was on intensive treatment, includ-
ing antivirals (Lopinavir/Ritonavir), antibiotics (Azithromy-
cin), antimalarials (Hydroxychloroquine) and anticoagulants
(Fraxiparin) according to the national clinical protocol. New
type coronavirus infection (COVID-19). On repetitive assess-
ments, patient’s condition has improved. After 2 weeks the
repeated testing of COVID-19 was negative, the patient being
discharged.

2. Peculiarities of epilepsy care during the COVID-19
pandemic

2.1. Overview. People with epilepsy as well as their fami-
lies / caregivers and also clinicians face not only the infectious
side of the pandemic, but also its consequences [46].

Epileptic seizures in patients with COVID-19 were docu-
mented for the first time by Moriguchi and colleagues [47].
Now it is clear that COVID-19 can cause neurological manifes-
tations, such as epileptic seizures and altered mental status,
and in such patients, along with the typical neurological exam-
ination, testing for the SARS-CoV-2 virus must be performed
[48]. Currently, there is limited evidence about the CNS as
being a target for the SARS-CoV-2 virus. The virus interacts
with ACE2 receptors to enter the cells, and glial cells as well as
neurons express these receptors on their surface, thus, mak-
ing them potential targets. However, the extent to which the
SARS-CoV-2 virus penetrates the blood-brain barrier is not yet
clear [49].

2.2. Peculiarities of the status epileptic in COVID-19. CO-
VID-19 will definitely have major implications for the man-
agement of status epilepticus (SE) in the ICU due to potential
limitations in the availability of mechanical ventilators and
medical staff [50]. According to various sources, mortality in
SE varies from 5% to 39% [51] and the incidence during the
COVID-19 pandemic remains the same (74/100.000 popula-
tion per year) [51], being one of the most common serious
neurological emergencies in the ICU [50].

The first case report of SE [52] refers to a 30-year-old,
previously healthy patient that was hospitalized with general-
ized tonic-clonic seizures and dry cough, which appeared five
days before the admission. Brain magnetic resonance imag-
ing (MRI) and CSF analysis were unremarkable, while chest
computed tomography revealed focal pulmonary ground glass
opacities. The test for COVID-19 was positive, confirmed by
polymerization chain reaction. Patient’s condition improved
after administration of antiepileptic and antiviral drugs. The
authors of this case report suggest that the cause of epileptic
seizures might be due to encephalitis and viral invasion into
the brain tissue or due to a toxic effect of inflammatory cyto-
kines [52].

Another case report [53] describes the first patient who
was considered to have developed focal SE as the initial symp-
tom of SARS-CoV-2 infection. It presents the case of a 78-year-
old patient that started with repetitive oral automatisms and
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epileptice se poate datora encefalitei si invaziei cerebrale al
virusului sau a unui efect toxic al citokinelor inflamatorii [52].

Ulterior, alt raport de caz [53] descrie primul pacient care
se considera ca a dezvoltat SE focal ca prim simptom de ma-
nifestare a infectiei cu SARS-CoV-2, prezentand cazul unei pa-
ciente de 78 ani, ce a debutat initial cu automatisme bucale
repetitive si afazie, cu o duratd de mai mult de 6 ore asociate
cu descarcari epileptiforme continuu temporal stanga la elec-
troencefalograma (EEG), fara simptome respiratorii (cum ar fi
tuse sau dispnee), dar pozitiva pentru SARS-CoV2 [53]. Acest
raport de caz vine sa sugereze ipoteza ca SARS-CoV-2 ar putea
declansa crize epileptice printr-un mecanism patogenic neu-
rotrop, sugerand importanta ludrii in considerare a posibile-
lor manifestari neurologice ale infectiei cu SARS-CoV-2, chiar
si ca prezentare initiala [53].

Pe langa probabilitatea asocierii infectiei cu SARS-CoV-2 ca
manifestare sub forma de SE, ramane si problema altor cauze
posibile ale SE in timpul pandemiei COVID-19, spre exemplu:
(1) anularea medicamentelor antiepileptice (MAE); (2) stre-
sul; (3) febra; (4) tulburarile metabolice (deshidratare, hiper-
glicemie, hiper- sau hiponatriemie); (5) leziunile neuronale
directe ale SARS-CoV-2 (encefalita, encefalopatia, ,furtuna
citokinica”); (6) leziunile indirecte ale SARS-CoV-2 (AVC-ul,
sinus tromboza).

Rezumand, in SE este necesara gestionarea corecta si efi-
cienta a resurselor STI si a aparatelor de ventilare mecanica
in perioada pandemiei cu COVID-19. Tratamentul optim tre-
buie sa urmeze directive bine stabilite pentru a evita sedarea
profunda, daca este posibil, si luarea In considerare a interac-
tiunilor medicamentoase dintre MAE si medicamentele anti-
COVID-19, propuse pana la moment, in special cele antivirale
si, de asemenea, calcularea raportului risc-beneficiu in acest
timp cu resurse limitate.

2.3. Particularitdti la gravidele cu epilepsie in timpul pan-
demiei COVID-19. Epilepsia este o afectiune neurologica pre-
zentd la femei cu o prevalenta estimatd de 6-85 de cazuri la
1000 de femei [54, 55], iar ratele de morbiditate si mortalitate
sunt mai mari comparativ cu cele ale femeilor fara epilepsie,
in SUA fiind de 80 de decese la 100.000 de sarcini, iar in Marea
Britanie epilepsia ramane una dintre cele mai importante cau-
ze indirecte ale mortii materne [55, 56].

Femeile Insarcinate sunt sensibile la boli respiratorii si
pneumonie severd, ceea ce le poate face mai susceptibile decat
populatia generala la infectia cu COVID-19, mai ales daca au
o boala cronica sau complicatii materne [57]. Caracteristici-
le clinice raportate ale femeilor Insarcinate cu infectia cu CO-
VID-19 confirmata sunt similare cu cele ale adultelor neinsar-
cinate cu acelasi statut [58], cele mai frecvente simptome fiind
febra, tusea, dispneea, mialgia, durerile de gat si limfopenia
[58-61]. Sarcina este o stare imunologica unica [62]. Cunos-
cand ca gravidele aflate In primul si al treilea trimestru sunt
in stare pro-inflamatorie [62, 63], avalansa de citokine indusa
de SARS-CoV-2 ar putea induce o stare mai severa la aceste
femei. Mai mult, aparitia inflamatiei materne ca urmare a in-
fectiei virale in timpul sarcinii poate afecta mai multe aspecte
ale dezvoltarii creierului fetal si poate duce la o gama larga de
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aphasia, lasting more than 6 hours and associated with left
temporal subcontinuous epileptiform discharges on electro-
encephalogram (EEG), without respiratory symptoms (such
as cough or dyspnea), but positive for SARS-CoV-2 [53]. This
case report suggests that SARS-CoV-2 may trigger epileptic
seizures through a neurotropic pathogenic mechanism, stress-
ing the importance of possible neurological manifestations of
SARS-CoV-2 infection, even as an initial presentation [53].

In addition to the possibility of SARS-CoV-2 infection to
manifest as SE, there are other potential causes of SE during
the COVID-19 pandemic, e.g. (1) withdrawal of antiepileptic
drugs (AEDs); (2) stress; (3) fever; (4) metabolic disorders
(dehydration, hyperglycemia, hyper- or hyponatremia); (5) di-
rect neuronal lesions (encephalitis, encephalopathy, ,cytokine
storm”) or (6) indirect lesions (stroke, cerebral venous sinus
thrombosis) of SARS-CoV-2.

In summary, SE requires an appropriate and efficient man-
agement of ICU resources and mechanical ventilation during
the COVID-19 pandemic. Optimal treatment should follow
well-established instructions to avoid deep sedation, where
possible, consideration of the drug interactions between the
AEDs and anti-COVID-19 drugs, in particular antivirals, but
also calculation of the risk-benefit ratio during this time of
limited resources.

2.3. Peculiarities in pregnant women with epilepsy during
COVID-19 pandemic. Epilepsy is a neurological condition oc-
curring in women with an estimated prevalence of 6-85 cases
per 1000 women [54, 55], and morbidity and mortality rates
are higher than in women without epilepsy, with 80 deaths
per 100,000 pregnancies in the US, epilepsy being still one of
the leading causes of maternal death in the UK [55, 56].

Pregnant women are prone to respiratory diseases and
severe pneumonia that makes them more susceptible to CO-
VID-19 infection compared to general population, especially
if they have a chronic illness or maternal complications [57].
The reported clinical features of pregnant women with con-
firmed COVID-19 infection are similar to those of non-preg-
nant women [58], with the most common symptoms being
fever, cough, dyspnea, myalgia, sore throat and lymphopenia
[58-61]. Pregnancy is a unique immune condition [62]. Keep-
ing in mind that pregnant women in the first and third trimes-
ters are in a pro-inflammatory state [62, 63], the SARS-CoV-2-
induced cytokine storm could induce a more severe condition
in these women. Moreover, maternal inflammation following
the viral infection during the pregnancy can affect many as-
pects of the fetal brain development, and cause a wide range
of neuronal dysfunctions and behavioral phenotypes that are
later recognized in postnatal life [63].

Currently, there are studies on the impact of COVID-19 in-
fection on pregnant women with pneumonia only in the third
trimester of pregnancy [58-60, 64, 65], suggesting a possibly
increased risk of premature birth in these patient group (up
to 42% among women hospitalized with COVID-19 [64]), al-
though these women had also other obstetric complications
such as intrauterine growth restriction, miscarriage and small
for gestational age.

Regarding the potential of SARS-CoV-2 for vertical trans-
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disfunctii neuronale si fenotipuri comportamentale care sunt
recunoscute ulterior in viata postnatala [63].

La moment exista studii despre impactul infectiei cu CO-
VID-19 asupra femeilor Insdrcinate cu pneumonie doar in al
treilea trimestru de sarcina [58-60, 64, 65], care sugereaza
un risc posibil crescut de nastere prematura la aceste gravide
(pana la 42% dintre femeile spitalizate cu COVID-19 [64]), cu
toate ca ele prezentau si alte complicatii obstetricale, precum
si restrictie in crestere intrauterind, avort spontan, greutate
mica a nou-nascutului pentru varsta gestationala.

In ceea ce priveste potentialul de transmitere verticald a
particulelor virale SARS-CoV-2 de la mama la fat, datele gasite
in literatura [59, 60, 66, 67] nu ofera dovezi fiabile ale acestui
risc, cu toate ca exista un risc teoretic de transmitere vertica-
13 (receptorul ECA2 este exprimat pe scara larga in placenta)
[68]. La sugari au fost confirmate doua cazuri de infectie cu
COVID-19: primul la 17 zile de la nastere, celdlalt caz a fost
confirmat la 36 de ore post-partum, ambele cazuri cu istoric
de contact dupa nastere [59, 60].

Principii generale pentru gestionarea COVID-19 in timpul
sarciniiinclud: (1) separarea precoce; (2) testare pentru SARS-
CoV-2 si infectii frecvente [69]; (3) oxigenoterapie; (4) preve-
nirea supraincarcarii cu lichide; (5) inceperea antibioticelor
empirice (datorita riscului de infectie bacteriand secundara);
(6) monitorizare fetala si a contractiilor uterine; (7) ventilatie
mecanica prematura pentru insuficientd respiratorie progre-
siva; (8) planificare pentru nastere de sine statatoare si abor-
dare bazata pe o echipa multidisciplinara [70]. Femeile gra-
vide asimptomatice cu rezultate de laborator pozitiv pentru
SARS-CoV-2, trebuie sa fie in carantina timp de cel putin 14
zile [71]. Tratamentul simptomatic si gestionarea specifica a
complicatiilor sarcinii includ standardele actuale de ingrijire
[61]. Alegerea termenului de nastere pentru femeile insarci-
nate cu infectie confirmata ar trebui sa varieze in functie de
varsta gestationald, conditiile materne, fetale si de nastere
[71]. Rezolvarea sarcinii dupa 37 de saptamani este rezonabi-
13, dupa ce semnele vitale ale mamei s-au stabilizat. in caz de
complicatii, se recurge la nastere prin cezariana [71].

Analizand datele din literatura privind sarcina si COVID-19,
epilepsia si COVID-19, se poate de concluzionat ca femeile in-
sarcinate sunt in general mai susceptibile la infectii, ceea ce le
face mai vulnerabile fata de COVID-19, dar totodata in sarci-
na sunt si mecanisme de protectie posibile fata de COVID-19.
Datorita unui dimorfism sexual posibil, frecventa infectiei este
mai rard la femei. Epilepsia in sine nu este un factor de risc
pentru o forma mai severa a infectiei cu COVID-19, doar la aso-
ciere cu alte comorbiditati care se cunosc a fi cu risc sporit, si
infectia cu COVID-19 nu pare sa creasca riscul de crize epilep-
tice la femeia Insarcinata. Totusi exista un risc crescut de nas-
tere prematurd, nastere de fat mort si nastere a unui copil mic
pentru varsta gestationald, in caz de infectare cu SARS-CoV-2.
Asadar, este necesar ca gravidele cu epilepsie sd ramana izola-
te si sa nu contacteze cu persoane simptomatice. Gravidele cu
epilepsie si COVID-19 necesitd un management atent al sarci-
nii si al nasterii de catre o echipa multidisciplinard, luand in
considerare ca la moment incd nu exista suficiente cercetari
referitoare la acest subiect.
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mission from mother to the fetus, available data from the
published literature [59, 60, 66, 67] do not provide a reliable
evidence of this risk, although there is a theoretical risk of
vertical transmission (ECA2 receptors are widely expressed
in the placenta) [68]. Two cases of COVID-19 infection were
confirmed in infants: the first at 17 days after birth and the
other at 36 hours postpartum, both with a history of postpar-
tum contact [59, 60].

Main principles for the COVID-19 management during
pregnancy include: (1) early isolation; (2) testing for SARS-
CoV-2 and other frequent infections [69]; (3) oxygen therapy;
(4) avoidance of fluid overload; (5) initiation of empirical
antibiotics (due to the risk of secondary bacterial infection);
(6) monitoring of fetus and uterine contractions; (7) early
mechanical ventilation for progressive respiratory failure;
(8) individualized delivery planning, and (9) a multidisci-
plinary approach [70]. Asymptomatic pregnant women with
SARS-CoV-2 positivity should be quarantined for at least 14
days [71]. Symptomatic treatment and specific management
of pregnancy complications are based on current standards
of care [61]. The choice of delivery term for pregnant women
with confirmed infection should rely on gestational age, ma-
ternal, fetal and birth conditions [71]. Delivery after 37 weeks
seems reasonable if mother’s vital signs are stable. In case of
complications, a cesarean section is performed [71].

Analyzing the data from the literature on pregnancy and CO-
VID-19, epilepsy and COVID-19, it can be concluded that preg-
nant women are more susceptible to infections that confers
them a higher vulnerability to COVID-19, however, at the same
time possible pregnancy-associated protective mechanisms
against COVID-19 might exist. Due to sexual dimorphism, the
frequency of this infection is less common in women. Epilepsy
itself is not a risk factor for a more severe form of COVID-19
infection but only in combination with other comorbidities
that are associated with an increased risk. The COVID-19 in-
fection as well does not appear to increase the risk of seizures
in pregnant women. However, there is an increased risk of pre-
mature birth, stillbirth and delivery of a small for gestational
age, in case of SARS-CoV-2 infection. Therefore, it is necessary
for pregnant women with epilepsy to remain isolated, without
contacting with symptomatic people. Pregnant women with
epilepsy and COVID-19 require careful management of preg-
nancy and delivery by a multidisciplinary team, taking into ac-
count that there is currently not enough research on this issue.

2.4. Management of patients with epilepsy during the CO-
VID-19 pandemic. Discontinuation or irregular use of AED due
to isolation or fear of contracting infections in medical institu-
tions obviously leads to an increased risk of seizures and sta-
tus epilepticus or even SUDEP (sudden death of the patient
with epilepsy) [72], therefore it is important to inform pa-
tients about the continued maintenance of antiepileptic treat-
ment and the supply of prescribed medications. Restrictions
in hospital care services can lead to cancellation of non-urgent
appointments. However, continuous assessment of patients
with epilepsy is essential. Therefore, telephone consultations
or the use of telemedicine when available [73, 74] could be
an alternative for many patients during this challenging time.
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2.4. Managementul pacientilor cu epilepsie in timpul pan-
demiei COVID-19.

Intreruperea sau iregularitatea administrarii MAE din ca-
uza izolarii sau de teama de a contracta infectii din institutii
medicale duce Tn mod evident la un risc crescut pentru crize
epileptice si status epileptic, pana la SUDEP (moarte subita a
pacientului cu epilepsie) [72], de aceea este importanta infor-
marea pacientilor ce tine de mentinerea neintrerupta a trata-
mentului antiepileptic si furnizarea medicamentelor prescri-
se. Restrictiile la serviciile de asistentd medicala spitalicesti
pot duce la anularea programadrilor non-urgente. Cu toate
acestea, evaluarea continua a pacientilor care sufera de epi-
lepsie este esentiald. Prin urmare, consulturile la telefon sau
unde este disponibila utilizarea telemedicinii [73, 74] ar putea
fi pentru multi pacienti o alternativa care pare a fi adecvata in
acest timp provocator. Noile optiuni de tratament pentru CO-
VID-19 includ medicamente antivirale, imunomodulatoare si
imunosupresive, precum si medicamente de sustinere. Unele
dintre tratamentele potentiale pot avea interactiuni cu MAE.
[ata de ce este necesara cunoasterea interactiunilor medica-
mentoase si ajustarea dozei de MAE sau anti-COVID-19 [75].

Reteaua europeana de referinta EpiCARE a elaborat o sin-
teza de recomandari pentru persoanele cu epilepsie n cadrul
pandemiei COVID-19 [76]. Pacientul cu epilepsie nu trebuie sa
intrerupa niciodata medicatia antiepileptica fara consultatia
medicului. Familiile si pacientii trebuie sa evite prezentarea
la serviciile de urgenta si sa inteleaga ca este recomandabil sa
amane toate vizitele la spital, cu exceptia cazului in care este
absolut necesar, pentru a evita riscul infectarii. in cazul modi-
ficarii prezentarii crizei epileptice, sa faca o Inregistrare video
acasa si sa solicite un consult cu ajutorul telemedicinii [74].
EEG trebuie efectua numai daca este considerata indispensa-
bila de catre un specialist in epilepsie.

La momentul actual nu sunt informatii precum ca persoa-
nele cu epilepsie sunt afectate mai mult de COVID-19 decat
persoanele sanatoase [46, 77, 78]. Doar ca in unele sindroame
epileptice rare, cum este epilepsia Rasmussen, sunt utilizate
medicamente care afecteaza si sistemul imunitar (corticost-
eroizii, imunosupresoarele), ceea ce creste riscul severitatii
bolilor virale. Cu toate acestea, aceste medicamente nu se re-
comanda de a fi intrerupte. Este necesar de a pastra o lista a
medicamentelor antiepileptice pe care le administreaza paci-
entul (inclusiv detalii despre doza, numarul de administrari
zilnice si modalitatea de administrare). Chiar daca la momen-
tul actual nu este prezent pericolul privind deficitul de apro-
vizionare cu MAE, este recomandabila furnizarea regulata de
medicamente si pastrarea unei rezerve pe o perioada scurta
de timp, dar stocarea medicamentelor trebuie descurajata.
Mult mai important este administrarea MAE regulat si con-
form prescriptiei medicului specialist. Este inadmisibila inlo-
cuirea unei denumiri comerciale cu alta, chiar daca substanta
activa este aceeasi. O atentie deosebita necesita pacientii care
initiaza un proces de descrestere a dozei in cazul epilepsiilor
rezolvate. Aceasta ar fi bine de amanat pe o perioada de timp.
La fel este necesara consultatia specialistului in cazul oricarei
alte modificari in administrarea MAE. De asemenea, este sa-
lutabild mentinerea unui stil de viata sanatos si evitarea fac-
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New treatment options for COVID-19 include antiviral, im-
munomodulatory and immunosuppressive drugs, as well as
supportive drugs. Some of the potential treatments may have
interactions with AED. This is why it is necessary to know the
drug interactions and adjust the dose of AED or anti-COVID-19
medication [75].

The European reference network EpiCARE has developed a
summary of recommendations for people with epilepsy in the
COVID-19 pandemic [76]. The patient with epilepsy should
never stop taking antiepileptic medication without consulting
a doctor. Families and patients should avoid presenting to the
emergency department and understand that it is advisable to
postpone all visits to the hospital, unless absolutely necessary,
to avoid the risk of infection. If the presentation of the epilep-
tic seizure changes, make a video recording at home and re-
quest a consultation using telemedicine [74]. The EEG should
only be performed if it is considered essential by a specialist
in epilepsy.

At present, there is no information that people with epi-
lepsy are more affected by COVID-19 than healthy people [46,
77, 78]. However, in some rare epileptic syndromes, such as
Rasmussen’s epilepsy, drugs that also affect the immune sys-
tem (corticosteroids, immunosuppressant) are used, which
increases the severity risk of viral diseases. However, these
drugs are not recommended to be discontinued. It is neces-
sary to keep a list of the antiepileptic medication that the pa-
tient is taking (including details about the dose, the number
of daily administrations and the method of administration).
Even if there is currently no danger of a shortage of supply of
AED, it is advisable to supply medicines regularly and keep a
supply for a short period of time, but the storage of medicines
must be discouraged. Much more important is the regularly
administration of AED and according to the prescription of the
healthcare specialist. It is inadmissible to replace one trade
mark name with another, even if the active substance is the
same. Particular attention should be paid to patients initiating
a dose reduction process for resolved epilepsy. This would be
good to postpone for a while. It is also necessary to consult a
specialist in case of any other changes in the administration
of the AED. It is also recommended to maintain a healthy life-
style and avoid harmful factors that facilitate the onset or re-
currence of epileptic seizures.

In conclusion, people with epilepsy face the same health
challenges during the COVID-19 pandemic as people without
this condition, which is why they should follow the same pre-
ventive measures as the general population, such as: (1) social
distancing; (2) avoiding contact with ill people; (3) washing
hands regularly; (4) regular disinfection of surfaces; and (5)
avoid touching hands, eyes, nose and mouth. However, pa-
tients with epilepsy and comorbidities should take a more
cautious approach to COVID-19. At the same time, during the
pandemic, health professionals, especially epileptologists,
need to focus not only on seizure control, continuity of supply
of anti-epileptic drugs and management of drug interactions,
but also on the mental health of patients with epilepsy, espe-
cially in those with drug-resistant forms.



Neurological aspects in the context of the COVID-19 pandemic

torilor nocivi, care faciliteaza aparitia sau reaparitia crizelor
epileptice.

In concluzie, persoanele cu epilepsie se confrunti in tim-
pul pandemiei cu COVID-19 cu aceleasi provocari de sanatate
ca si persoanele care nu au aceasta afectiune, din care motiv,
ar trebui sa urmeze aceleasi masuri preventive ca in popula-
tiei generale, cum ar fi: (1) distantarea sociala; (2) evitarea
contactului cu persoanele bolnave; (3) spalarea mainilor in
mod regulat; (4) dezinfectarea suprafetelor in mod regulat;
si (5) evitarea atingerii mainilor, ochilor, nasului si gurii. Cu
toate acestea, pacientii cu epilepsie si comorbiditati ar trebui
sa adopte o abordare mai prudenta cu privire la COVID-19. in
acelasi timp, in timpul pandemiei, specialistii din domeniul sa-
natatii, in special medicii epileptologi trebuie sa se concentre-
ze nu numai pe controlul crizelor, continuitatea aprovizionarii
cu medicamente anti-epileptice si gestionarea interactiunilor
medicamentoase, dar si pe sdandtatea mintala a pacientilor cu
epilepsie, in special a celor cu epilepsie farmacorezistenta.

3. Maladii demielinizante in contextul pandemiei
COVID-19

Una din patologiile neurologice ale sistemului nervos pe-
riferic cu impact major, implicat in patogenia COVID-19 este
sindromul Guillain-Barre (SGB). Pana in prezent (mai, 2020),
in literatura de specialitate au fost Inregistrate opt cazuri de
SGB asociate COVID-19 raportate din China, Iran si Italia. Zhao
si colab. au raportat primul caz de SGB la o femeie de 61 de
ani care a calatorit in Wuhan, China [79]. S-a prezentat cu o
slabiciune acuta in ambele picioare si oboseala musculara se-
verd, progresand in decurs de 1 zi. Studiul conducerii nervoa-
se (SCN) si electromiografia (EMG) au fost sugestive pentru
polineuropatie demielinizanta. A fost testatda pozitiv pentru
COVID-19. Autorul a concluzionat ca pe baza anamnezei epi-
demiologice, a limfopeniei si a trombocitopeniei la momentul
interndrii au fost In concordanta cu un patern parainfectios
al SGB din cauza COVID-19. Sedaghat si colab. au raportat un
barbat in varstd de 61 de ani cu diabet din Iran [80]. El a pre-
zentat paralizie ascendentd, care a dus la tetraplegie si para-
lizie faciala bilaterald, iar doud saptamani pana la prezentare
a avut tuse, febra si uneori dispnee. SCN / EMG a fost suges-
tive pentru neuropatie motorie acuta senzorial-axonala. Paci-
entului i s-au administrat imunoglobuline intravenos (IG IV).
Autorii au sugerat ca SGB ar trebui considerata o complicatie
neurologica a COVID-19, deoarece implicarea respiratorie este
frecventa in COVID-19 si poate fi un factor de risc pentru dez-
voltarea SGB. Virani si colegii sai au raportat SGB la un barbat
de 54 de ani din SUA [81]. El s-a prezentat cu o paralizie ascen-
denta rapida care a dus la dificultati respiratorii, absenta refle-
xelor osteo-tendinoase profunde, iar RMN-ul coloanei verte-
brale a fost normal. El a avut antecedente de diaree, anterioara
atacului acut de sldbiciune. A fost testat pozitiv COVID-19. A
fost tratat cu IG IV si antimalarice, cu raspuns pozitiv si a fost
indepartat de la ventilator. Toscano si colab. au raportat cinci
pacienti cu SGB din nordul Italiei [82]. Slabiciunea membrelor
inferioare si parestezia au fost principalele acuze la prezen-
tarea a patru pacienti, urmata de slabiciune faciald, ataxie si
parestezie la un pacient. Patru au avut reactia de polimerizare
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3. Demyelinating diseases in the context of the COVID-19
pandemic

One of the neurological pathologies of the peripheral ner-
vous system involved in the pathogenesis of COVID-19 is Guil-
lain-Barre syndrome (GBS). To date (May, 2020), eight cases
of COVID-19 associated GBS were reported from China, Iran
and Italy. Zhao et al. reported the first case of GBS in a 61-year-
old woman who traveled to Wuhan, China [79]. She presented
with acute weakness in both legs and severe muscle fatigue,
progressing within 1 day. The nerve conduction study (NCS)
and electromyography (EMG) were suggestive of demyelina-
ting polyneuropathy. She had also tested positive for CO-
VID-19. The author concluded that epidemiological history,
lymphopenia and thrombocytopenia at the time of hospitaliza-
tion were consistent with a parainfectious pattern of GBS due
to COVID-19. Sedaghat et al. reported a 61-year-old man with
diabetes in Iran [80]. He presented with ascending paralysis
that led to tetraplegia and bilateral facial palsy, and two weeks
before the presentation he had cough, fever, and sometimes
dyspnea. NCS / EMG was suggestive of acute sensory-axonal
motor neuropathy. The patient was given intravenous immu-
noglobulins (IV IG). The authors suggested that GBS should be
considered a neurological complication of COVID-19, as re-
spiratory involvement is common in COVID-19 and may be a
risk factor for the development of GBS. Virani and colleagues
reported GBS in a 54-year-old man in the United States [81].
He presented with a rapid ascending paralysis that led to brea-
thing difficulties, absence of deep deep tendon reflexes, and
normal spine MRI. He had a history of diarrhea, prior to the
acute attack of weakness. COVID-19 tested positive. He was
treated with IV IG and antimalarials with a positive response
and later was removed from the mechanical ventilation. Tosca-
no et al. reported five patients with GBS in northern Italy [82].
Lower limb weakness and paresthesia were the main culprits
in presenting four patients, followed by facial weakness, ataxia
and paresthesia in one patient. Four had a positive COVID-19
chain polymerization reaction (PCR) test from the nasopha-
ryngeal swab at the first visit, and the fifth was initially nega-
tive, but later became positive. At NCS / EMG - two patients
had features of demyelinating polyneuropathy, while three
had axonal polyneuropathy. All patients were treated with IV
IG. The treatment was repeated in 2 patients and one patient
underwent plasmapheresis. Additional large-scale studies are
needed to show this causal relationship between COVID-19
and GBS. Given that the most common symptoms of COVID-19
infection are reported respiratory infections and two-thirds of
patients with GBS usually report respiratory infections before
the onset of symptoms, therefore GBS should be considered as
a neurological complications of the COVID-19 infection. IV IG
therapy or plasmapheresis should be initiated in combination
with antiviral therapy [83].

Patients with multiple sclerosis (MS) are a vulnerable
group in the context of COVID-19, the mutual influence of
these two serious disorders remains unknown and needs to
be elucidated. According to reports from three specialized MS
centers in Italy, to date, there have been reported 150 patients
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in lant (PCR) pozitiva din tamponul nazofaringian la prima vi-
zitd, iar al cincilea a fost initial negativ, dar ulterior a devenit
pozitiv. La SCN / EMG 2 pacienti au avut trasaturi de poline-
uropatie demielinizant3, in timp ce trei aveau polineuropatie
axonala. Toti pacientii au fost tratati cu IG IV. Tratamentul a
fost repetat la 2 pacienti si un pacient a facut plasmafereza.
Sunt studii suplimentare la scara larga necesare pentru a de-
monstra aceasta relatie de cauzalitate intre COVID-19 si SGB.
Avand 1n vedere ca cele mai frecvente simptome ale infectiei
cu COVID-19 sunt infectiile respiratorii raportate si doua tre-
imi dintre pacientii cu SGB mentioneaza de obicei infectii res-
piratorii inainte de debutul simptomelor, prin urmare, SGB ar
trebui sa fie considerate ca fiind complicatii neurologice ale
infectiei cu COVID-19. Terapia cu IG IV sau plasmafereza tre-
buie initiata impreuna cu un tratament antiviral [83].
Pacientii cu scleroza multipla (SM) reprezinta un grup
vulnerabil in lupta impotriva COVID-19, influenta reciproca
a acestor doud grave patologii ramane inca o necunoscuta in
ecuatia medicinei mondiale si problema respectiva necesita a
fi profund elucidata. Conform rapoartelor a trei centre SM spe-
cializate din Italia pana la etapa actuala cu infectia COVID-19,
au fost diagnosticati 150 pacienti cu SM, 90% din care se afla
la tratament la domiciliu [84]. Pacientii aflati la tratament
imunosupresant sunt mult mai sensibili la complicatiile CO-
VID-19 din cauza absentei unui raspuns imunologic prompt.
In pofida acestui fapt, este sugerati ipoteza ci imunosupresia
poate, de asemenea, avea un rol protector in timpul infectiei cu
COVID-19, prin amortizarea unei reactii imune excesive, care
in unele cazuri poate provoca o deteriorare clinica considera-
bila [85]. Totodata este necesar de mentionat ca pacientii cu
o forma primar progresiva a bolii tratati cu ocrelizumab sunt
mai vulnerabili din simplu motiv ca au o varsta mai inaintata si
eventual cu alte comorbiditati. Tratamentul imunomodulator
poate reprezenta un factor predispozant la infectii sau unul
care exacerbeaza patologia de baza sau complicatiile postin-
fectioase. Dar pand la momentul actual nu este recomandata
intreruperea tratamentului de baza, deoarece riscul unui posi-
bil efect rebound 1n urma sistarii acestuia ar putea fi mai mare
decat posibilitatea infectarii cu noul coronavirus. Pacientii
tratati cu preparatele din grupa interferonilor: IFN beta-1a
sau IFN alfa; pot prezenta reactii adverse pseudogripale cum
sunt: febr3, frison, rinoree, tuse, ceea ce necesita diagnostic
diferential cu infectia cu COVID-19, dar totodatd nu exclude
o suprapunere a acestor doua conditii, in acest caz e necesara
o posibila sistare temporara a tratamentului imunomodulator
pentru a ameliora simptomatologia pacientilor [86]. Fingoli-
modul este un imunomodulator care administrat la pacientii
cu SM diagnosticati cu COVID-19 ar putea preveni o invazie
limfocitara pulmonara masiva, astfel prevenind sindromul de
detresa respiratorie acutd. Cel mai mare risc il prezinta paci-
entii aflati la tratament imunosupresant cu alemtuzumab sau
cladribine in ultimele 12 saptamani [87, 88]. O claritate incon-
testabila prezinta faptul cad acesti pacienti au nevoie de o per-
manenta monitorizare din partea sistemului medical, insa fara
o expunere la risc prin prezentarea la centrele specializate si
spitalele de profil. Alternativa ar fi telemedicina [89]. Sisteme-
le online in aceastd perioadad sunt imperative in mentinerea

Patologia neurologicd in contextul pandemiei COVID-19

with MS and COVID-19 infection, 90% of whom are under-
going treatment at home [84]. Patients on immunosuppressive
therapy are much more sensitive to COVID-19 complications
due to the absence of a prompt immune response. Despite
this, it is suggested that immunosuppression may also play a
protective role during COVID-19 infection, by cushioning an
excessive immune response, which in some cases can cause
considerable clinical damage [85]. It should also be noted
that patients with a progressive primary form of the disease
treated with ocrelizumab are more vulnerable just because
they are usually older and possibly with other comorbidities.
Immunomodulatory treatment may be a predisposing factor
for infections or one that exacerbates the underlying patholo-
gy or post-infectious complications. But to date, discontinua-
tion of basic treatment is not recommended, as the risk of a
possible rebound effect following its discontinuation may be
greater than the possibility of infection with the new coronavi-
rus. Patients treated with interferon group drugs: IFN beta-1a
or IFN alpha; may have flu-like side effects such as fever, chills,
rhinorrhea, cough, which requires a differential diagnosis of
COVID-19 infection, but also does not rule out an overlap of
these two conditions, in which case a possible temporary ces-
sation of treatment is required in order to improve patients’
symptoms [86]. Fingolimod is an immunomodulatory drug
that administered to MS patients infected with COVID-19
could prevent massive pulmonary lymphocyte invasion, thus
preventing acute respiratory distress syndrome. The highest
risk of infection is considered to be in patients on immunosup-
pressive therapy with alemtuzumab or cladribine for the last
12 weeks [87, 88]. It is clear that these patients need perma-
nent monitoring by the medical system without exposure to
risk while presenting to specialized centers and hospitals. The
alternative would be the use of telemedicine [89]. Online sys-
tems during this period are imperative in maintaining doctor-
patient contact and ensuring optimal medical care.

4. Headache disorders during COVID-19 pandemic

4.1. Overview. Having analyzed the epidemiological data
from the last 20 years, one can see that viral infections have
sporadically caused several epidemics, such as severe acute re-
spiratory syndrome due to coronavirus (SARS-CoV) between
2002 and 2003, HIN1 flu in 2009, Middle East respiratory
syndrome due to coronavirus (MERS-CoV) which appeared
in Saudi Arabia in 2012, and most recently, in 2019-2020 -
severe acute respiratory syndrome due to coronavirus type 2
(SARS-CoV2) which has evolved rapidly towards a global pan-
demic COVID-19 affecting more than 4.2 million people and
causing more than 290 thousand deaths [90].

Headache as a symptom is very common in systemic viral
infections, and COVID-19 is no exception to that. Recent stud-
ies have shown that 8 - 15% of patients with COVID-19 infec-
tion reported headache [20, 91, 92], the presence of headache
in COVID-19 infection probably coexists with and is depen-
dent on fever.

Another totally opposite situation is the incidence of head-
ache in medical staff providing specialized care to patients
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contactului medic-pacient si asigurarea unei asistente medi-
cale optime.

4. Tulburdrile cefalalgice in timpul pandemiei COVID-19

4.1. Generalitdti. Analizand datele epidemiologice din ulti-
mii 20 ani, constatam ca infectiile virale au provocat sporadic
mai multe epidemii, cum ar fi sindromul respirator acut sever
datorat coronavirusului (SARS-CoV) intre 2002 si 2003, gripa
H1N1 1n 2009, sindromul respirator din Orientul Mijlociu da-
torat coronavirusului (MERS-CoV) aparut in Arabia Saudita in
2012, iar cel mai recent, in 2019-2020 - sindromul respirator
acut sever datorat coronavirusului de tip 2 (SARS-CoV2) care
a evoluat fulminant spre o pandemie globala COVID-19 (93)
afectand peste 4,2 mln de persoane si cauzand peste 290 mii
decese [90].

Cefaleea ca simptom, se intalneste foarte des in cadrul in-
fectiilor virale sistemice, iar COVID-19 nu este o exceptie. Stu-
diile recente au ardtat cd 8-15% dintre pacientii cu infectie CO-
VID-19 au raportat dureri de cap [20, 91, 92], prezenta durerii
de cap in infectia COVID-19 probabil fiind coexistentd cu febra
si dependenta de aceasta.

O altd situatie diametral opusa este incidenta cefaleei in
cadrul personalului medical antrenat in acordarea asisten-
tei medicale specializate pacientilor ce sufera de COVID-19,
unde, datorita specificul utilizarii echipamentului de protectie
personald, aproximativ 93% din personalul ce sufereau de o
tulburare cefalalgica anterioara au prezentat Inrautatirea du-
rerilor de cap, iar 80% din personal fara cefalee au dezvoltat
accese cefalalgice ,de novo” [93].

In acelasi timp persoanele ce suferd de migrena sau alte
tulburari cefalalgice fie episodice sau cronice vor continua
sa necesite asistentda medicala, ceea ce face ca atat instituti-
ile medicale cat si personalul medical sd ia masuri pentru a
oferi asistentd medicala specializatd, protejand in acelasi timp
pacientii si lucrdtorii de sanatate, minimizand raspandirea
virusului si folosind cu atentie resursele disponibile. Pentru
acesti pacienti, acum ca niciodatd, este argumentata folosirea
(In situatii acceptabile) a elementelor de telemedicina utili-
zand aplicatii / platforme sociale cu care un cetdtean obisnuit
este sau poate fi usor familiarizat. Contactul vizual jucand un
element important in discutiile cu aceste persoane din motiv
ca in conditiile de izolare socialg, tulburarea de anxietate si de-
presia se poate agrava si afecta negativ durerile de cap cronice
si pot duce la consum excesiv de medicamente.

4.2. Utilizarea medicamentelor antiinflamatoare, altor
analgetice si triptane. La momentul de fata nu exista dovezi
stiintifice concludente conform carora utilizarea medicamen-
telor antiinflamatorii nesteroidiene (AINS) agraveaza infectia
COVID-19, fiind doar informatii speculative ce leaga anumite
AINS, 1n special ibuprofenul, cu agravarea simptomelor la pa-
cientii COVID-19. Mecanismul patofiziologic consta in faptul
ca ibuprofenul poate modifica functia enzimei ECA2, care te-
oretic ar putea agrava simptomele infectiei cu COVID-19 [20],
insad nu a existat nicio confirmare clinica sau experimentala.
Potrivit Agentiei Europene pentru Medicamente [93] si a Ad-
ministratiei Medicamentelor si Alimentatiei din Statele Unite
[94], in prezent nu exista dovezi stiintifice care sa stabileasca o
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suffering from COVID-19, where, due to the usage specifics of
personal protective equipment, approximately 93% of staff
suffering from a previous headache disorder presented wors-
ening of headaches, and 80% of staff without headaches de-
veloped “de novo” headache attacks [93].

At the same time, people suffering from migraines or other
headaches, whether episodic or chronic, will continue to need
medical care, which implies that both medical institutions and
medical staff take steps to provide specialized medical care,
while protecting patients and health workers, minimizing the
spread of the virus and carefully using available resources. For
these patients, as never before, it is recommended the use (in
acceptable situations) of elements of telemedicine such as ap-
plications / social platforms with which an ordinary citizen is,
or can be easily acquainted. Eye contact plays an important
part in discussions with these patients because in conditions
of social isolation, anxiety disorders and depression can wors-
en and negatively affect chronic headaches and lead to exces-
sive use of medication.

4.2. Use of anti-inflammatory drugs, of other analgesics
and triptans. There is currently no conclusive scientific evi-
dence that the use of nonsteroidal anti-inflammatory drugs
(NSAIDs) aggravates COVID-19 infection, with only specula-
tive information linking certain NSAIDs, especially ibuprofen,
with worsening symptoms in COVID-19 patients. The suggest-
ed pathophysiological mechanism is that ibuprofen may alter
the function of the enzyme ECA2, which could theoretically
worsen the symptoms of COVID-19 infection [20], but there
was no clinical or experimental confirmation. According to the
European Medicines Agency (EMA) [93] and the U.S. Food and
Drug Administration (FDA) [94], there is currently no scien-
tific evidence linking ibuprofen or other NSAIDs to worsening
COVID-19. In medical practice, treatment guidelines are based
on clinical trials. NSAIDs, in particular, ibuprofen, naproxen,
diclofenac and tolfenamic acid have been shown to be effective
and safe in clinical trials related to the symptomatic treatment
of migraine and other types of headache and are therefore rec-
ommended for the acute treatment. Moreover, indomethacin
is the only treatment available for some autonomic trigeminal
headaches [95].

The use of paracetamol and triptans for the treatment of
migraine attacks is safe.

4.3. Use of corticosteroids. Prolonged use of corticosteroids
can cause immunosuppression and predispose people to in-
fections, including COVID-19 infection. In certain clinical situ-
ations such as a cluster-type headache or migraine status, it
may be necessary to use corticosteroids in the acute phase in
order to stop the headache attack prolongation. The indication
for the use of steroid drugs should be carefully considered by
the specialist doctor, who will decide, in each individual case,
the dose and method of administration, according to the treat-
ment guidelines. It is currently recommended that the maxi-
mum number of days of corticosteroid treatment should be
reduced in order to decrease the potential risk of infection in
these patients [96].
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legatura intre ibuprofen sau alte AINS si agravarea COVID-19.
In practica medical3, ghidurile de tratament se bazeaza pe stu-
dii clinice. AINS, in special ibuprofenul, naproxenul, diclofena-
cul si acidul tolfenamic, au dovedit eficacitatea si siguranta in
studiile clinice ale tratamentului simptomatic al migrenei si
altor tipuri de cefalei si, prin urmare, sunt recomandate pen-
tru tratamentul acut. Mai mult decat atat, indometacina este
singurul tratament disponibil pentru unele cefalalgii autono-
me trigeminale [95].

Utilizarea paracetamolului si a triptanelor pentru trata-
mentul atacurilor de migrena sunt sigure.

4.3. Utilizarea corticosteroizilor. Utilizarea de duratd a cor-
ticosteroizilor poate provoca imunosupresie si predispune
persoanele citre infectii, inclusiv infectia cu COVID-19. In anu-
mite situatii clinice cum ar fi accesul de cefalee de tip cluster
sau status migrenos, poate fi necesara utilizarea acuta a cor-
ticosteroizilor cu scopul cuparii atacului de cefalee. Indicatia
utilizarii preparatelor steroide trebuie considerata cu atentie
de catre medicul specialist, care va decide, in fiecare caz in-
dividual, doza si modul de administrare, conform ghidurilor
de tratament. in prezent, se recomanda reducerea maximala
a numadrului de zile de tratament cu corticosteroizi pentru a
micsora riscul potential de infectie la pacientii in cauza [96].

5. Particularitdti psihoneurologice ale pandemiei
COVID-19

in cadrul pandemiei COVID-19, un numar estimat de 2,6
miliarde de oameni (aproximativ o treime din populatia pla-
netei) traieste sub o forma de stare de urgenta sau carantina.
Focarele raspandite de COVID-19 sunt asociate cu stres psiho-
logic si simptome de boli mintale [97]. Teama de a pierde con-
trolul asupra situatiei si de a nu face fatd acesteia este motivul
principal pentru o serie de tulburari mintale. Psihiatrii din in-
treaga lume ar trebui sa fie constienti de aceste manifestari,
de corelatiile lor si de strategiile de gestionare ale acestora
[98]. Impactul pe termen lung al COVID-19 asupra sanatatii
mintale poate dura sdptamani sau luni pentru a deveni pe de-
plin evident, iar gestionarea acestui impact necesita eforturi
evidente [99]. La nivel individual, aceasta se poate manifesta
ca comportament dezadaptat, iar la un nivel social mai larg,
poate duce la neincrederea fatd de autoritatile publice si la an-
xietate sociala. Grupurile cele mai expuse la tulburari mentale
pe termen lung sunt angajatii din sanatate care se afla in prima
linie, tinerii sub 30 de ani, persoanele in etate si copiii. De fapt,
frica de necunoscut duce la un nivel mai mare de anxietate atat
la persoanele sanatoase, cat si la cele cu probleme de sanata-
te mintala preexistente, iar teama publica nejustificata poate
duce la discriminare si stigmatizare [100].

Situatia actuala provoaca probleme de sdanatate mintal3,
cum ar fi stresul, anxietatea, simptomele depresive, insomnia,
negarea, furia si frica. Aceste probleme de sanatate mintala
afecteaza atentia si capacitatea de luare a deciziilor [101]. Pre-
valenta in populatia generald a stresului posttraumatic a fost
cuprinsa Intre 4% si 41%, iar prevalenta depresiei majore a
crescut cu 7% dupa izbucnirea focarului de COVID-19. Exista
factori care pot creste riscul de a dezvolta astfel de conditii
descrise: sexul feminin, statutul socioeconomic mai scazut,
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5. Psychoneurological features of the COVID-19 pan-
demic

Currently, an estimated 2.6 billion people - one-third of the
world’s population - is living under some kind of lockdown or
quarantine. Widespread outbreaks of infectious disease, such
as COVID-19, are associated with psychological distress and
symptoms of mental illness [97]. The fear of losing control of
the situation and not coping with it is the main reason for a
number of mental disorders. Psychiatrists across the world
should be aware of these manifestations, their correlates, and
strategies to manage them that encompass both the needs of
specific populations [98]. The long-term mental health impact
of COVID-19 may take weeks or months to become fully appar-
ent, and managing this impact requires concerted effort [99].
At an individual level, this can manifest as maladaptive behav-
iours (repeated medical consultations, avoiding health care
even if genuinely ill, hoarding particular items); at a broader
societal level, it can lead to mistrust of public authorities and
social anxiety. The groups most exposed to long-term mental
disorders are front-line health workers, young people under
30, the elderly and children. In fact, the fear of the unknown
leads to a higher level of anxiety in both healthy people and
those with pre-existing mental health problems, and unjusti-
fied public fear can lead to discrimination and stigmatization
[100].

The current situation causes mental health problems such
as stress, anxiety, depressive symptoms, insomnia, denial,
anger and fear. These mental health problems affect the pa-
tients and the general population and also have impact on
the attention, understanding and decision-making capacity of
medical staff , which could hinder the fight against COVID-19,
but they could also have a lasting effect on their overall well-
being [101]. The prevalence in the general population of PTSD
ranged from 4% to 41%, the prevalence of major depression
increased by 7% after these situations. There are some fac-
tors that increase the risk of developing these conditions in
the occurrence of these situations that are: female sex, lower
socioeconomic status, interpersonal conflicts, frequent so-
cial media use and lower resilience and social support [100].
Other mental disorders that can be adversely affected are so-
matoform and behavioral disorders, obsessive-compulsive
disorders, alcoholism and narcotic use, eating disorders and
other lifestyle disorders.

Isolation during a pandemic is an unpleasant experience.
Separation from loved ones, the loss of freedom, uncertainty
over disease status, and boredom can, on occasion, create
dramatic effects. Studies on the mental state of quarantined
people suggest that the quarantine situation can be consid-
ered a mental trauma. Among the dramatic effects of isolation
are suicide, episodes of intense anger. Some develop insomnia
caused by anxiety. This adds, among other things, to the fear
of losing loved ones and the prospect of financial difficulties
[102].

Community psychological interventions could have some
effects in reducing the symptoms of post-traumatic stress, de-
pressive symptoms and anxiety during these stressful events.
Special efforts should be direct to vulnerable populations [97],
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conflictele interpersonale, utilizarea frecventa a retelelor so-
ciale si scaderea suportului social [100]. Alte tulburari psihice
care pot fi afecta in mod negativ sunt tulburarile somatoforme
si comportamentale, tulburarile obsesiv-compulsive, alcoolis-
mul si consum de substante narcotice, tulburari de alimentatie
si alte tulburari legate de stilul de viata.

Izolarea In vremea pandemiei este o experienta neplacuta.
Separarea de cei apropiati, pierderea libertatii, nesiguranta
privind stadiul bolii, uneori, creeaza efecte dramatice. Studiile
privind starea mentala a persoanelor aflate in caranting, su-
gereaza ca situatia de carantina poate fi considerata ca o tra-
uma psihica. Printre efectele dramatice ale izolarii se numara
suicidul, episoadele de furie intensa. Unii dezvolta insomnie
cauzatd de anxietate. Acest lucru se adauga, printre altele, la
teama de a-i pierde pe cei apropiati si la perspectiva greutati-
lor financiare [102].

Interventiile psihologice comunitare ar putea avea unele
efecte in reducerea simptomelor stresului posttraumatic, a
simptomelor depresive si a anxietatii in timpul acestor eveni-
mente stresante. Eforturile speciale ar trebui sa fie indreptate
catre populatia vulnerabila [97], inclusiv pacienti infectati, fa-
miliile lor, persoanele cu afectiuni medicale preexistente (atat
fizice si / sau psihice) [102], furnizorii de servicii de sanatate,
in special asistente medicale si medici care lucreaza direct cu
persoanele infectate de COVID-19 [101].

Concluzii

Desi manifestarile neurologice ale COVID-19 nu au fost
inca pe deplin intelese, cert este faptul ca o mare parte dintre
acesti pacienti, In special cei care sufera de o boald severa, pre-
zinta simptome de implicare a SNC, cu manifestari neurologi-
ce. Studiile epidemiologice viitoare si inregistrarile de cazuri
clinice ar trebui sa elucideze incidenta reald a complicatiilor
neurologice in cadrul COVID-19, mecanismele lor patogene si
optiunile lor terapeutice. Ceea ce ramane o prioritate este, de
fapt ceea ce fac mereu neurologii in primul rand, o evaluare
atenta a caracteristicilor clinice. Punctul cheie este diferen-
tierea oricaror efecte directe ale virusului de efectele bolilor
sistemice asupra sistemului nervos. Alte variabile care trebu-
ie sa fie luate n considerare sunt toxicitatile si interactiunile
medicamentoase, precum si morbiditatile inerente si, ca intot-
deauna, studiile postmortem vor fi cruciale pentru a clarifica
rolul jucat de SARS-Cov-2 1n determinarea manifestarilor ne-
urologice.
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that includes: infected and sick patients, their families and col-
leagues, individuals with preexisting medical conditions (both
physical and / or mental) [102], healthcare providers, espe-
cially nurses and doctors who work directly with sick or quar-
antined people [101].

Conclusions

Although the neurological manifestations of COVID-19
have not yet been fully understood, it is certain that a large
part of these patients, especially those suffering from a severe
disease, show symptoms of CNS involvement, with neurologi-
cal manifestations. Future epidemiological studies and clinical
case records should elucidate the true incidence of neurologi-
cal complications in COVID-19, their pathogenic mechanisms
and their therapeutic options. What remains a priority is in
fact what neurologists always do first, a careful assessment of
clinical features. The key point is to differentiate any direct ef-
fects of the virus from the effects of systemic diseases on the
nervous system. Other variables that need to be considered
are drug toxicity and interactions, as well as inherent mor-
bidities, and, as always, postmortem studies will be crucial to
clarify the role played by SARS-Cov-2 in determining the neu-
rological manifestations.
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afectarea starii de constienta si convulsii, care necesita terapie intensiva. Acest medicament contine o substanta
activa (codeind) care poate determina pozitivarea testelor antidoping. Fasconal este contraindicat in timpul sarcinii.
Nu luati Fasconal in timpul alaptarii. Codeina si morfina trec in laptele matern. Fasconal are influentd majord asupra
capacitdtii de a conduce vehicule sau de a folosi utilaje. Prin urmare, este contraindicat la persoanele care conduc
vehicule sau folosesc utilaje. Doze si mod de administrare: Adultii si adolescentii cu varsta peste 15 ani trebuie
sa ia un comprimat Fasconal, la nevoie; daca este necesar, doza se poate repeta la intervale de 6 ore. Nu luati mai
mult de 4 comprimate Fasconal intr-un interval de 24 ore. Nu se recomanda administrarea la intervale mai mici de 6
ore. Acest medicament este contraindicat copiilor si adolescentilor cu varsta sub 15 ani. Reactii adverse rare: reactii
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anafilactice, eruptii trecatoare ale pielii, blande (urticarie), reactie alergica severa caracterizata prin umflare a pielii la
nivelul extremitatilor sau fetei, a limbii sau buzelor, a mucoaselor la nivelul gatului sau cdilor respiratorii, ceea ce poate
duce la scurtarea respiratiei sau dificultati la inghitire (angioedem), crize de astm, ingustarea cdilor respiratorii datorita
spasmului musculaturii (bronhospasm) generate de acidul acetilsalicilic, eruptii trecatoare pe piele, roseatd a pielii si
urticarie generate de paracetamol. Pentru codeind au fost raportate reactii de hipersensibilitate, care pot fi manifestate
prin: reactii alergice nespecifice si anafilaxie; hiperreactivitate a tractului respirator, de exemplu astm bronsic,
agravarea astmului bronsic, ingustarea cdilor respiratorii datorita spasmului musculaturii (bronhospasm), greutate in
respiratie (dispnee); variate reactii ale pielii, de exemplu: mancarimi, blande (urticarie), angioedem si afectiuni severe
ale pielii si mucoaselor manifestate prin roseatd a pielii, eruptii severe cu vezicule si bule, respectiv descuamari ale pielii
(dermatita exfoliativa si buloasa incluzand necroliza epidermica toxica si eritem polimorf); cresterea valorilor serice
ale transaminazelor si fosfatazei alcaline (acid acetilsalicilic). STATUT LEGAL: Se elibereaza fard prescriptie medicala.
Acest prospect a fost revizuit in ianuarie 2016.

Acesta este un medicament. Cititi cu atentie prospectul. Dacd apar manifestdri nepldcute, adresati-vi
medicului sau farmacistului.” Certificat Nr. 23359 din 30.03.2017.

Informatii detaliate privind acest medicament sunt disponibile pe web-site-ul Agentiei Nationale a
Medicamentului si a Dispozitivelor Medicale: http://nomenclator.amed.md
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