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Ce nu este cunoscut, deocamdata, la subiectul abordat

Afectarea renald in infectia cu COVID-19 este un aspect
putin studiat, datele existente fiind controversate.

Ipoteza de cercetare

Sistematizarea datelor de literatura referitoare la afec-
tarea renald in infectia cu COVID-19 ar permite unificarea
cunostintelor acumulate, cu formularea recomandarilor prac-
tice.

Noutatea adusa literaturii stiintifice din domeniu

Comorbiditatile renale, in special, insuficienta renal3, este
asociata cu o ratd sporita de mortalitate. Infectia cu SARS-
CoV-2, de asemenea, poate induce leziune renald acuta, in
cadrul leziunilor sistemice multiorgan. Monitorizarea creat-
ininemiei, cu utilizarea, la necesitate a metodelor extracor-
porale de epurarare sanguina sunt tratamentele de baza.

Rezumat

Introducere. Spectrul infectiilor care induc bolile renale
este foarte divers. Infectiile se manifesta sub forma de mai
multe sindroame clinice renale: injurie renald acuta (IRA),
glomerulonefrita acuta si cronicd, sindrom nefrotic, sindrom
nefritic. Noul coronavirus (SARS-CoV-2) are tropism catre
celulele renale, ceea ce indica la implicarea renala im cazul
COVID-19.

Material si metode. Sinteza narativa de literatura in

Afectarea renald in infectia cu COVID-19

[oNoIS

REVIEW ARTICLE

Kidney involvement in COV-
ID-19 disease: review article

Liliana Groppa't’, Svetlana Agachi't, Boris Sasu'f, Larisa
Rotaru', Ala Pascari-Negrescu'f, Eugeniu Russu'f, Lucia
Dutca't, Dorian Sasu'f

Discipline of rheumatology and nephrology, Department of internal medicine,
Nicolae Testemitanu State University of Medicine and Pharmacy, Chisinau, Re-
public of Moldova.

Manuscript received on: 20.05.2020
Accepted for publication on: 10.06.2020

Corresponding author:

Liliana Groppa, PhD, univ. prof.

Discipline of rheumatology and nephrology

Department of internal medicine

Nicolae Testemitanu State University of Medicine and Pharmacy

165, Stefan cel Mare si Sfant ave, Chisinau, Republic of Moldova, MD-2004
e-mail: liliana.groppa@usmf.md

What is not known yet about the topic

Renal impairment in COVID-19 infection is a little studied,
the existing data being controversial.

Research hypothesis

Systematization of literature data on renal impairment in
COVID-19 infection would allow the unification of the accu-
mulated knowledge, with the formulation of practical recom-
mendations.

Article’s added novelty on this scientific field

Renal comorbidities, especially renal failure, are associ-
ated with an increased mortality rate. SARS-CoV-2 infection
can also induce acute renal damage in multi-organ systemic
lesions. Monitoring creatinine, with the use, if necessary, of
extracorporeal methods of blood purification are the basic
treatments.

Abstract

Introduction. The spectrum of infections that induce
kidney disease is very diverse. Infections manifest them-
selves in the form of several clinical renal syndromes: acute
kidney injury (AKI), acute and chronic glomerulonephritis,
nephrotic syndrome, nephritic syndrome. The new corona-
virus (SARS-CoV-2) has tropism towards renal cells, indica-
ting renal involvement in COVID-19.

Material and methods. Narrative synthesis of literature



Kidney involvement in COVID-19 disease

baza publicatiilor selectate cu ajutorul motoarelor de cduta-
re in bazele internationale de date.

Rezultate. Virusul SRAS-CoV-2, de rand cu alte sisteme
de organe, afecteaza si rinichiul, producand leziuni ale dife-
ritor structuri renale prin citeva mecanisme de baza. Lezi-
unea renala directd, mecanismul tromboinflamator, furtuna
citokinica cat si hipotensiunea, hipovolemia, sepsisul, toxi-
citatea medicamentelor reprezinta mecanisme de implicare
renala in COVID-19.

Concluzii. In lipsa unui tratament etiotrop eficient, trata-
mentul in afectarea renala severa este substitutiv. Ratele de
deces in randul persoanelor cu IRA sunt net mai superioare.
Prevenirea este metoda cea mai recomandata, astazi.

Cuvinte cheie: SARS-CoV-2, COVID-19, afectare renala,
leziune renala acut3, sepsis.

Introducere

Spectrul infectiilor care induc bolile renale este foar-
te divers. Infectiile se manifesta sub forma de mai multe
sindroame clinice renale: injurie renald acuta (IRA), glo-
merulonefrita acuta si cronica, sindrom nefrotic, sindrom
nefritic-nefrotic acut, nefrita tubulointerstitiala acuta sau
cronica, glomerulonefrita progresiva rapida etc. Una dintre
cele mai frecvente manifestari este IRA, care poate aparea
fie de novo, fie pe fondul unei boli renale cronice preexis-
tente (BCR). Aproximativ 40% dintre pacientii care se recu-
pereaza dupa IRA au disfunctie renala persistenta si multi
dezvolta BCR [27]. La cei cu BCR preexistentd, infectiile ade-
sea accelereaza rata progresiei si pot duce la stadiul final al
bolii renale.

Coronavirusii suntagenti patogeni care vizeaza, in principal,
tractul respirator uman. Focarele anterioare de coronavirusi,
inclusiv, sindromul respirator acut sever (SARS) si sindromul
respirator din Orientul Mijlociu (MERS), s-au dovedit a fi ex-
trem de periculoase pentru sanatatea publica. Coronavirusii
includ o familie numeroasa de virusi care sunt responsabili
pentru un subset de boli care variaza de la o raceala simpla la
infectii mai severe, inclusiv SARS, MERS si boala cu Coronavi-
rus 2019 (COVID-19). Cel mai recent tip de raspandire la om
este COVID-19 [56]. Sindromul respirator acut sever cu Coro-
navirus 2 (SARS-CoV-2) este cauza COVID-19 [11]. In prezent,
COVID-19 este raspandit la nivel mondial, ceea ce este conside-
rat o pandemie a secolului [18].

Spre deosebire de alti coronavirusi care afecteaza, mai
ales, tractul respirator uman, virusul nou poate afecta di-
verse organe, inclusiv, pulmonii, ficatul, rinichii, intestinul si
celulele imune. Acesta este motivul pentru care pacientii au,
de obicei, multiple disfunctii si, in cele din urma, decedeaza.
Studiile au aratat dezvoltarea insuficientei renale acute in
timpul MERS si SARS, dar SARS este mai putin probabil sa
afecteze celulele epiteliale renale. in schimb, a fost observati
insuficienta renala acuta la multi pacienti cu MERS care in-
fluenteaza severitatea bolii [48].

MJHS 24(2)/2020

based on selected publications using search engines in inter-
national databases.

Results. The SARS-CoV-2 virus, along with other organ
systems, also affects the kidney, causing damage to various
kidney structures through several basic mechanisms. Direct
renal injury, thromboinflammatory mechanism, cytokine
storm as well as hypotension, hypovolemia, sepsis, drug tox-
icity are mechanisms of renal involvement in COVID-19.

Conclusions. In the absence of effective etiotropic treat-
ment, treatment in severe renal impairment is substitutive.
Death rates among people with IRAs are significantly higher.
Prevention is the most recommended method today.

Key words: SARS-CoV-2, COVID-19, renal impairment,
acute renal injury, sepsis.

Introduction

The spectrum of infection induced kidney diseases is di-
verse. Infections manifest in form of several renal clinical
syndromes: acute kidney injury (AKI), acute and chronic glo-
merulonephritis syndrome, nephrotic syndrome, acute ne-
phritic-nephrotic syndrome, acute or chronic tubulo-inter-
stitial nephritis, and rapidly progressive glomerulonephritis
etc. One of the most common presentation is AKI which may
occur either de novo or on the background of pre-existing
chronic kidney disease (CKD). About 40% of patients who
recover from AKI have persistent renal dysfunction and
many develop CKD [27]. In those with pre-existing CKD,
infections often accelerate the rate of progression and may
lead to end stage renal disease.

Coronaviruses are major pathogens that mainly target
the human respiratory tract. The previous outbreaks of coro-
naviruses, including Severe Acute Respiratory Syndrome
(SARS) and Middle East Respiratory Syndrome (MERS),
showed to be highly threatening for public health. Corona-
viruses include a large family of viruses that are responsible
for a subset of diseases varying from the common cold to
more severe infections including SARS, MERS, and Coro-
navirus Disease 2019 (COVID-19). The latest type of them
spreading to humans is COVID-19 [56]. Severe Acute Respi-
ratory Syndrome Coronavirus 2 (SARS-CoV-2) is the cause of
COVID-19 [11]. Nowadays, COVID-19 is spread worldwide,
resulting in the century pandemic [18].

Unlike other coronaviruses that mostly affect the human
respiratory tract, the virus can affect various organs, includ-
ing respiratory tissues, liver, kidneys, intestine, and body’s
immune cells. That is why patients usually have multiple
dysfunctions and finally pass away. Studies showed acute re-
nal failure during MERS and SARS, but SARS is less likely to
affect kidney epithelial cells. In contrast, acute renal failure
was observed in many patients with MERS influencing the
severity of disease [48].
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Material si metode

Pentru a gasi relatia dintre infectia cu COVID-19 si bo-
lile de rinichi, in acest reviu au fost folosite bazele de date
internationale, inclusiv, Web of Science, PubMed, Scopus, Go-
ogle Scholar etc. Cuvintele cheie au fost ,COVID-19”, ,boala
coronavirus”, ,SARS-CoV-2", ,rinichi”, ,functie renald”, ,leziune
renald acutd” si ,insuficientd renald acutd”, sau o combinatie
a acestora in titlu / rezumate. Pentru sensibilitatea cautarii,
dupa examinarea titlurilor, studiile irelevante au fost elimi-

nate, iar studiile ramase au fost evaluate.

Rezultate

Insuficienta renald acuta - complicatie a COVID-19

Insuficienta renala acuta este o complicatie frecventa a
mai multor infectii. In epidemiile SARS-CoV din 2003, inci-
denta IRA a fostin jur de 6% [5]. Nu se cunoaste cu exactitate
incidenta IRA in SARS-CoV-2. Este o diversitate a incidentei
IRA in studiile care au analizat acest subiect. Explicatie pen-
tru aceasta diversitate ar putea fi atribuita neconcordantei
definitiei IRA sau din motivul variabilitatii genetice care ar
merita studii suplimentare [41].

Unele studii au demonstrat o incidenta semnificativa a
IRA, pe cand altele - doar o incidenta limitata. Guan W. si co-
legii au observat in cohorta de pacienti confirmati COVID-19
o incidenta a IRA de 0,5%. in cazurile grave de COVID-19,
aceasta a crescut panala 2,9% [13].

In alte 2 studii de cohorts, incidenta raportati a IRA a fost
semnificativ mai mare. Intr-o cohorti de 193 de pacienti, in-
cidenta medie a fost de 28%, iar in cazurile severe - de 66%
[41]. Intr-un alt studiu de cohortd cu 191 de pacienti, inci-
denta IRA la pacientii care au decedat a fost de 50% [53]. In
studiul efectuat de Hu si colegii, IRA a fost prezentd la 17 pa-
cienti din 323 (5,3%), insd incidenta IRA la pacientii cu CO-
VID-19 in stare critica a ajuns la 38,5%. De asemenea, In acest
studiu, pacientii care au avut IRA (14 din 17) au decedat [15].

In mod interesant, intr-un studiu retrospectiv pe 116
pacienti, s-a observat ca schimbarile functiei renale pe par-
cursul bolii au fost subtile; acest studiu a inclus si 5 pacienti
care urmau tratament prin hemodializa cronica inainte de
infectare, toti au avut forme severe, dar au supravietuit. in
pofida faptului ca s-au depistat schimbari ale functiei renale,
niciun pacient din cohorta nu a indeplinit criteriile definitorii
ale IRA, nici cele 7 cazuri decedate care au fost raportate [43].
Concluzia acestui studiu a fost ca IRA si alte boli renale nu au
o importanta clinica esentiala la pacientii cu COVID-19 [43].

Patogeneza IRA poate fi multifactoriald. Sunt sugerate
urmatoarele mecanisme: efect citopatic direct asupra tesu-
tului renal indicat de extragerea ARN-ului viral din probele
urinare [4]; efectul citopatic al receptorilor ACE2 si clivarea
proteinei Spike in podocite si celulele epiteliale din tubul
proximal [45]. Aceste dovezi experimentale sunt de o im-
portanta esentiald si pot explica proteinuria la pacientii cu
COVID-19. Un studiu experimental a raportat un numar va-
riabil de proteine S clivate, astfel, putem spune ca exista o
expresie scazuta la persoanele din rasa chineza in compara-

Afectarea renald in infectia cu COVID-19

Material and methods

To find the relationship between COVID-19 infection
and kidney diseases, in this review, international databases,
including the Web of Science, PubMed, Scopus, and Google
Scholar. Keywords were COVID-19, coronavirus disease,
SARS-CoV-2, kidney, renal function, acute kidney injury, and
acute renal failure, or a combination of them in title / ab-
stracts. For the sensitivity of the search, after examining the
titles, irrelevant studies were removed, and the remaining
studies were assessed.

Results

AKI - complication of COVID-19

Acute kidney injury is a common complication of several
infections. In the previous SARS-CoV outbreak in 2003, the
incidence of AKI was as low as 6% [5]. There is heterogene-
ity among studies as regard the reported incidence of AKI.
The reason for this heterogeneity may be attributed to in-
consistencies in applying AKI definitions or due to genetic
variability that merits further studies [41].

Some reports have shown that the incidence of AKI is sig-
nificant, while others report that the incidence is marginal.
Guan and colleagues have shown, in their large cohort of
confirmed COVID-19 cases that the prevalence of AKI was as
low as 0.5%. This increased in patients with severe COVID-
19 to 2.9% [13].

In two cohorts the reported incidence of AKI was nota-
bly higher. In a cohort of 193 patients, the overall incidence
of AKI was 28% and the incidence in severe cases was 66%
[41]. In another cohort of 191 patients, the incidence of AKI
in non survivors was 50% [53]. In the study by Hu and col-
leagues, AKI was present in 17 out of all 323 patients (5.3%)
however, the incidence of AKI in patients with critical CO-
VID-19 was 38.5%. also in this cohort most patients who had
AKI (14 out of 17) had unfavorable outcome [15].

Interestingly, one retrospective study of 116 patients
showed that the changes in kidney functions throughout the
disease course were subtle; this study included 5 patients
on maintenance hemodialysis, all of them had severe disease
but survived. In spite the subtle changes in kidney functions,
none of patients in this cohort met the defining criteria of
AK]I, including seven deaths that were reported. This report
concluded that AKI and other kidney diseases are not of par-
amount clinical significance in patients with COVID-19 [43].

The pathogenesis of AKI may be multifactorial. Sug-
gested mechanisms are: direct cytopathic effect on kidney
tissues as denoted by the retrieval of the viral RNA from
urine samples [4], the cytopathic effect of ACE2 receptors
and a cleavage Spike protein in podocytes and proximal
tubular cells [45]. This experimental evidence is of para-
mount importance and can explain proteinuria in patients
with COVID-19. Interestingly, the latter experiment reports
variable expression of cleaved S protein such that there
is low expression in Chinese race as compared to Cauca-
sians. Important pathological evidence was reported by
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tie cu cea caucaziana. O dovada importanta a fost raportata
de Diao si colegii, care au confirmat vizualizarea particulelor
virale a SARS-CoV-2 in celulele renale tubulare la examenul
rinichilor post-mortem [6, 42].

Diferenta de tropism a SARS-CoV si SARS-CoV-2 poate fi
atribuita afinitatii diferite cu receptorii ACE2 din rinichi. Hi-
poxia tisularg, in contextul secretiei masive de citokine, este
un mecanism important nefropatogen. in citeva cazuri, au
fost observate rabdomioliza si cresterea creatinin-kinazei
[13]. Intr-un studiu de cohort3, a fost observat ci IRA apare
ca urmare a leziunii cardiace acute, sugerand ideea ca exista
o relatie temporald intre IRA si leziunea cardiaca si posibila
aparitie a sindromului cardio-renal [53]. Intr-un raport de
caz, a fost descrisa glomeruloscleroza focal segmentala, for-
ma colabanta, la biopsia renala la o pacienta Afro-America-
na, care a fost testata pozitiv cu COVID-19. Pacienta s-a pre-
zentat cu stare confuzionala si deteriorarea rapida a functiei
renale, iar starea s-a Imbunatatit semnificativ dupa initierea
dializei [25].

Impactul COVID-19 este acum mai evident, deoarece s-a
demonstrat ca exista o exprimare excesiva atat a receptori-
lor ACE2, cat si a proteinei de clivare Spike in podocite si ce-
lule tubulare proximale [45].

Rinichii - organ vulnerabil in COVID-19

Sa considera ca rinichii sunt vulnerabili si au un risc po-
tential de a fi afectatti in infectia cu COVID-19 [50]. Studiile
au ardtat ca atat 2019-nCoV, cat si SARS-CoV au acelasi re-
ceptor celular, enzima de conversie a angiotensinei 2 (ACE2)
[14, 54]. In acest fel, expresia ACE2 in diferite organe, tesu-
turi si tipuri de celule ar putea descoperi riscul potential
pentru infectia 2019-nCoV. ACE2 este prezent la om in celu-
lele epiteliale pulmonare, ale intestinului subtire, cordului,
ficatului si rinichilor [26]. In probele de autopsie obtinute de
la pacienti cu SARS, examenul imunohistochimic a evidentiat
virioni SARS-CoV, ARN si antigen in plaman si alte organe,
inclusiv, rinichi [12]. Unul din studiile in vitro [32] a stabilit
ca SARS-CoV cu celule epiteliale tubulare proximale prezinta
o infectie persistenta si productiva, care a fost, partial, core-
lata cu expresia ACE2.

Folosind tehnica state-of-art single cell, Zou et al. [55] a
stratificat organele in cele cu risc ridicat si cele cu risc sca-
zut, In functie de nivelul de expresie al ACE2. in analiza lor,
rinichii ar trebui sa fie enumerati printre organele cu risc
ridicat. Aceste descoperiri indica posibilitatea infectarii ce-
lulelor renale in 2019-nCoV.

Mecanismul patogenetic al implicarii renale este deo-
camdata neclar [7]. Se presupune ca ar rezulta dintr-o com-
binatie de mai multi factori, asa cum a fost demonstrat de
Mubarak si Nasri [29]. Aceste mecanisme ar putea fi, In prin-
cipal, explicate prin:

= starea de deshidratare, ceea ce duce la insuficienta pre-

renala cu necroza tubulara acuta;

= jlterarea tubulara toxicd, indusa de furtuna citokinica

sau rabdomioliza;

= actiune citopatica, indusa de virusul care ataca recep-

torii ACE2 exprimati pe celulele renale;
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Diao and colleagues. The pathology team managed to con-
firm the visualization of the SARS-CoV-2 viral particles in
the renal tubular cells of post mortem kidney biopsies [6, 42].

The difference in kidney tropism between SARS-CoV and
SARS-CoV-2 may be attributed to the affinity to ACE2 recep-
tors in the kidneys. Tissue hypoxia, in the context of massive
cytokine secretion is a key nephropathogenic mechanism.
Rhabdomyolysis and raised creatinine kinase have been ob-
served in few cases [13].

It was also noticed in one cohort, that AKI occurs later
to acute cardiac injury, suggesting a temporal relationship
between cardiac injury and AKI and the possible occurrence
of cardio renal syndrome [53]. In a recent single case report,
collapsing variant of focal segmental glomerulosclerosis
was diagnosed on renal biopsy of African American woman,
which then tested positive to COVID-19. Patient presented
with confusion and rapidly deteriorating kidney functions,
she improved markedly with the initiation of dialysis [25].

COVID 19 is now more evident as it has been shown that
there is over expression of both ACE2 receptors and a cleav-
age Spike protein in podocytes and proximal tubular cells
[45].

The kidney - an vulnerable organ to COVID-19

Studies have shown that both 2019-nCoV and SARS-CoV
shared the same cell entry receptor, angiotensin-converting
enzyme 2 (ACE2) [50]. In this way, ACE2 expression patterns
in different organs, tissues, and cell types could uncover the
potential risk to 2019-nCoV infection. ACE2 is expressed in
humans in the epithelia of the lung, small intestine, heart,
liver, and kidney [26]. In autopsy samples obtained from
patients with SARS, immunohistochemical examination re-
vealed SARS-CoV virions, RNA, and antigen in the lung and
other organs, including the kidney. One in vitro study [32]
established that SARS-CoV with proximal tubular epithelial
cells showed persistent and productive infection, which was
partly correlated with ACE2 expression. Using state-of-art
single cell techniques, Zou et al. [55] stratified organs into
high and low risk according to the expression level of ACE2.
In their analysis, the kidney should be listed as high risk.
These findings indicate the possibility of 2019-nCoV infec-
tion of kidney cells [12].

The pathogenetic mechanism of renal involvement is
still unclear [7]. It is supposed to result from a combination
of several contributing factors, as clearly summarized by
Mubarak and Nasri [29]. These mechanisms could be mainly
related to:

= state of dehydration, leading to pre-renal failure with

acute tubular necrosis;

= toxic tubular damage, induced by cytokine storm or

rhabdomyolysis;

= cytopathic action, induced by the virus that invades

ACE2-expressing kidney cells;
= drug-induced nephrotoxicity.
The autoptic practice could give an important contribu-



* nefrotoxicitatea indusa de medicamente.

Experienta bazata pe autopsii ar putea aduce o contribu-
tie importantd la studierea cu atentie a leziunilor histopa-
tologice asociate cu infectia. Examinarea organelor si tesu-
turilor ar putea clarifica rolul diferitelor toxine patogene in
declansarea leziunilor renale, asa cum s-a intamplat In mai
multe tipuri de glomerulopatii legate de infectii virale, cum
ar fi glomerulopatia din HIV. Utilizarea microscopiei electro-
nice de transmisie si scanare pentru identificarea particule-
lor virale in materialul autoptic a fost raportata in literatura
de specialitate [22]. Aceasta metoda ar putea permite in-
vestigarea problemei daca SARS-CoV-2 prezintd un tropism
pentru celulele renale specifice si daca afectarea renala re-
zulta dintr-un efect citopatic viral direct sau daca este exclu-
siv secundara unei afectari sistemice a bolii.

Detectarea recentd a ARN-lui viral in probele de urina
sustine imperios dovezile de tropism viral pentru tesutul
renal, dar tinta specificd nu este deocamdata cunoscuta.
Studiile ultrastructurale ar putea fi aplicate si pentru exami-
narea altor organe sau tesuturi, cum ar fi sistemul nervos
central. Desi contributia investigatiilor moleculare este un
avantaj incontestabil, nu este mai putin importanta valoarea
microscopiei electronice. Desi analiza moleculara asigura
identificarea rapida a ARN-lui viral, microscopia electronica
ar putea avea avantajul de a furniza date morfologice supli-
mentare privind localizarea virusului in situsurile celulare
si subcelulare. Dovada implicarii celulare si subcelulare spe-
cifice de catre microscopia electronica si tehnologia imuno-
gold ne-ar putea permite sa intelegem mai bine modificarile
specifice ale structurii fine si circuitele biologice, o modali-
tate puternici de a descoperi abordari terapeutice tinta. In-
trebarile referitoare la mecanismele patogenetice care stau
la baza COVID-19 depasesc raspunsurile de pana acum. in
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tion to carefully study the histopathological lesions associ-
ated with the infection. The examination of organs and tis-
sues could clarify the role of the various pathogenic noxae
in triggering kidney damage, as happened in several kinds of
glomerulopathies related to viral infections, such as collaps-
ing glomerulopathy during HIV. The use of transmission and
scanning electron microscopy for the identification of viral
particles in autoptic specimens has been reported in the lit-
erature [22]. It could allow us to investigate if SARS-CoV-2
shows a tropism for a specific renal cell and to explore if the
kidney damage results from a direct viral cytopathic effect
or if it is exclusively secondary to a systemic involvement of
the disease.

The recent detection of the viral RNA in urine samples
strongly supports the evidence of viral tropism in renal tis-
sue but the specific target s still unknown. The ultrastructur-
al studies could be also applied for the examination of other
organs or tissues, such as the CNS. While the contribution
of molecular investigations is of undeniable advantage, not
less important is the value of EM. Although molecular anal-
ysis provides fast identification of the viral RNA, EM could
have the advantage to provide additional morphological
data concerning the virus localization in cellular and subcel-
lular sites. The evidence of specific cellular and subcellular
involvement by EM and immunogold could allow us to bet-
ter understand specific fine structure changes and biologic
circuits, a powerful way to discover target therapeutic ap-
proaches. The questions regarding the pathogenetic mech-
anisms underlying COVID-19 exceed the answers so far. In
this complex scenario, pathologists could give an important
contribution in unravelling this enigmatic and unpredictable
disease, thus supporting an evidence-based practice.
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Fig. 1 Abordari terapeutice potentiale pentru COVID-19 mediat de ACE2 in urma infectiei SARS-CoV-2 [51].
Fig. 1 Potential therapeutic approaches for ACE2-mediated COVID-19 following SARS-CoV-2 infection [51].
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acest scenariu complex, nefropatologii ar putea aduce o con-
tributie importanta la dezvaluirea acestei boli enigmatice si
imprevizibile, sustinand, astfel, o practica bazata pe dovezi.

Tratamentul

Tratamentul actual al COVID-19 cu IRA include manage-
mentul general si cel de sustinere, la fel - terapia de substi-
tutie renala. Terapia de sustinere si, anume, repausul la pat,
suportul nutritional si fluidic, mentinerea tensiunii arteriale
si oxigenarea sunt masuri importante, ca si pentru toti paci-
entii bolnavi critici. Alte masuri includ prevenirea si trata-
rea complicatiilor, prin furnizarea de suport pentru organe
afectate, mentinerea stabilitatii hemodinamice si preveni-
rea infectiilor secundare. Primordial este considerata era-
dicarea cat mai precoce a virusului prin indicarea terapie
antivirale care, actualmente intens se cerceteaza, folosirea
plasmei convalescentilor. Sunt dovezi si despre eficacitatea
cloroquinei/hidroxiclorochinei [15, 52], a inhibitorilor IL-6.
Anticorpul monoclonal indreptat impotriva domeniului RBD
(de legare a receptorului) al proteinei S ai MERS-CoV s-a do-
vedit cd are activitate de neutralizare in testele pe placa in
vitro [34].

Metode extracorporale

Terapia de substitutie renala continua (SRC) a fost folosi-
ta cu success 1n tratamentul infectiilor SARS, MERS si sepsis
[1, 5]. Hemofiltrarea cu volum mare de 6 1/ora a eliminat ci-
tokinele proinflamatorii (IL-6) si a imbunatatit Scorul sec-
vential de evaluare a esecului de organ (SOFA) la ziua a 7-ea
la pacientii cu sepsis [9]. Totusi, trebuie evaluat rolul poten-
tial al tehnicilor de terapie extracorporala [36].

Mecanismele potentiale de implicare renala la acesti pa-
cienti pot fi Impartite stiintific In trei aspecte: deteriorarea
indusa de citokine, implicarea Incrucisata a organelor si
efectele sistemice. Aceste mecanisme sunt profund interco-
nectate si au implicatii importante pentru terapia extracor-
porala (Tabelul 1).

Influenta citokinelor

Sindromul de eliberare a citokinelor (SEC), denumit si
Jfurtuna citokinelor”, poate aparea in diverse afectiuni, in-
clusiv sepsis, sindrom hemofagocitar si in terapia celulara cu
antigenul himeric al receptorul T limfocitar (CAR) [31]. Apa-
ritia SEC In COVID-19 a fost documentata de la primele ra-
portari ale acestei boli [16, 44]. La pacientii cu SEC, IRA poa-
te aparea ca urmare a inflamatiei intrarenale, permeabilita-
tii vasculare crescute, depletiei volemice si cardiomiopatiei,
care poate duce la sindrom cardiorenal de tip 1. Sindromul
include leziuni endoteliale sistemice, care se manifesta clinic
prin efuziuni pleurale, edem, hipertensiune intraabdomina-
13, pierdere lichidiang, reducerea lichidului intravascular si
hipotensiune arteriala.

IL-6 este considerata a fi cea mai importanta citokina
care ar cauza SEC. In randul pacientilor cu COVID-19, con-
centratia plasmatica a IL-6 este crescuta la cei cu sindromul
de detresa respiratorie acuta [44]. Oxigenarea membranara

MJHS 24(2)/2020 [ 9 |

Treatment

The current treatment of COVID-19 with AKI includes
general and supportive management and kidney replace-
ment therapy. Supportive care, namely bed rest, nutritional
and fluid support, and maintenance of blood pressure and
oxygenation are important measures, as for all critically ill
patients. Other measures include prevention and treatment
of complications by providing organ support, maintaining
hemodynamic stability, and preventing secondary infection.
Primarily it is considered the eradication of the virus as ear-
ly as possible by indicating antiviral therapy, which is cur-
rently being intensively researched, the use of convalescent
plasma; here is also evidence of the efficacy of chloroquine
/ hydroxychloroquine [15, 52], IL-6 inhibitors. The mono-
clonal antibody directed against the RBD (receptor binding)
domain of the MERS-CoV protein S has been shown to have
neutralizing activity in in vitro plaque assays [34].

Extracorporeal therapies

Continuous renal replacement therapy (CRS) has been
used successfully in the treatment of SARS, MERS and sepsis
infections [1, 5]. High volume hemofiltration of 6 1/h elimi-
nated proinflammatory cytokines (IL-6) and improved the
Sequential Organ Failure Assessment Score (SOFA) on day 7
in patients with sepsis [9]. However, the potential role of ex-
tracorporeal therapy techniques needs to be assessed [36].

The potential mechanisms of kidney involvement in
these patients can be didactically divided into three aspects:
cytokine damage, organ crosstalk and systemic effects.
These mechanisms are profoundly interconnected and have
important implications for extracorporeal therapy (Table 1).

Cytokine damage

Cytokine release syndrome (CRS), also termed “cytokine
storm”, can occur in various conditions including sepsis,
haemophagocytic syndrome and chimeric antigen recep-
tor (CAR) T cell therapy [31]. The occurrence of CRS in CO-
VID-19 has been documented since the first reports of this
disease [16, 44]. In patients with CRS, AKI might occur as
a result of intrarenal inflammation, increased vascular per-
meability, volume depletion and cardiomyopathy, which can
lead to cardiorenal syndrome type 1. The syndrome includes
systemic endothelial injury, which manifests clinically as
pleural effusions, oedema, intra-abdominal hypertension,
third-space fluid loss, intravascular fluid depletion and hy-
potension.

Pro-inflammatory IL-6 is considered to be the most im-
portant causative cytokine in CRS. Among patients with
COVID-19, the plasma concentration of IL-6 is increased in
those with ARDS [44]. Extracorporeal membrane oxygen-
ation (ECMO), invasive mechanical ventilation and continu-
ous kidney replacement therapy (CKRT) can also contribute
to cytokine generation. Tocilizumab - the anti-IL-6 monoclo-
nal antibody is widely used to treat SEC in patients who have
undergone CAR therapy associated with old age, increased



extracorporala (ECMO), ventilatia mecanica invaziva si tera-
pia continua de substitutie renala pot contribui, de aseme-
nea, la generarea citokinelor. Tocilizumab - anticorpul mo-
noclonal anti-IL-6 este utilizat pe scara larga pentru tratarea
SEC la pacientii care au fost supusi terapiei CAR asociate cu
varsta inaintatd, indicele crescut de masa corporald, diabet
zaharat, antecedente de insuficienta cardiaca, hipertensiune
pulmonara si o dezvoltare rapida a insuficientei secventiale
a organelor [33].

Producerea excesiva de citokine este implicata in dezvol-
tarea leziunilor bidirectionale pulmonare si renale. Epiteliul
tubular renal lezat promoveaza reglarea IL-6, iar In studi-
ile la om si animale, cresterea concentratiei serice de IL-6
in IRA a fost asociata cu permeabilitate alveolara-capilara
crescutd si hemoragie pulmonara [19]. Mecanismul direct
al leziunii prin IL-6 asupra celulelor epiteliale si endoteliale
pulmonare ramane de explorat in continuare [19]. Un studiu
retrospectiv, efectuat pe 201 pacienti cu pneumonie confir-
mata cu COVID-19 in China, a aratat ca 41,8% au dezvoltat
sindromul de detresa respiratorie acuta (SDRA) [44]. Varsta
inaintatd, hipertensiunea arteriala si diabetul au fost asoci-
ate cu dezvoltarea SDRA. Desi concentratia serica mai mare
de IL-6 nu a fost un factor de risc pentru dezvoltarea SDRA,
totusi, el a fost un factor de risc pentru deces la pacientii
care au dezvoltat SDRA. Intr-o altd cohorti de 41 de pacienti
cu pneumonie confirmata cu COVID-19, prevalenta SDRA a
fost de 27%, iar cea a IRA a fost de 7% [17]. Concentratia
de IL-6 a fost similara Intre pacientii care au fost internati
la Terapie Intensiva (39%) si cei care nu au primit ingrijire
la Terapie Intensivd, in timp ce concentratia plasmatica a IL-
10 a fost mai mare la pacientii care au fost internati la Tera-
pie Intensiva. O concentratie excesiv de mare de mediatori
antiinflamatori ar putea fi ddunatoare, deoarece ar putea
predispune pacientul la o stare de imunosupresie relativa.
In mod evident, existi o diferentd uriasa in prevalenta IRA
la pacientii cu SDRA secundara pneumoniei cu COVID-19
(4,5%), comparativ cu SDRA din cauza pneumoniei cu alte
cauze (68%) [33]. Motivele pentru aceastd diferenta inca
mai trebuie sa fie elucidate. Interdependenta inima-rinichi
ar putea contribui, de asemenea, la IRA la pacientii cu CO-
VID-19. De exemplu, cardiomiopatie CRS si miocardita virala
acuta poate contribui atat la congestie renala, hipotensiune
arteriala si hipoperfuzie renald, ceea ce duce la o reducere a
ratei de filtrare glomerulara. ECMO ofera sprijin atat pentru
inim3, cat si pentru plamani si poate fi utilizat impreuna cu
SRC. Este recomandabil sa se conecteze circuitul SRC direct
la aparatul ECMO.

Efecte sistemice

Retentia fluidelor poate duce la un dezechilibru al lichi-
delor la pacientii cu soc. O astfel de expansiune are un efect
negativ in SDRA, deoarece creste fluxul alveolar-capilar si in
IRA, deoarece agraveaza congestia venei renale. Se presupu-
ne ca apare o situatie similara la pacientii cu COVID-19; cu
toate acestea, starea echilibrului hidroelectrolitic nu a fost
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body mass index, diabetes, a history of heart failure, pulmo-
nary hypertension and rapid development of sequential or-
gan failure [33].

Cytokine overproduction is involved in lung-kidney bi-
directional damage. Injured renal tubular epithelium pro-
motes the upregulation of IL-6, and in human and animal
studies increased IL-6 serum concentration in AKI was as-
sociated with higher alveolar-capillary permeability and
pulmonary haemorrhage [19]. The direct mechanism of IL-6
injury to lung epithelial and endothelial cells remains to be
further explored [19]. A retrospective study of 201 patients
with confirmed COVID-19 pneumonia in China showed that
41.8% developed ARDS and 4.5% developed AKI [44]. Older
age, hypertension and diabetes were associated with ARDS
development. Although higher serum concentration of IL-6
was not a risk factor for the development of ARDS, it was a
risk factor for death in patients who developed ARDS. In an-
other cohort of 41 patients with confirmed COVID-19 pneu-
monia, the prevalence of ARDS was 27% and that of AKI was
7% [17]. IL-6 concentration was similar between patients
who were admitted to the ICU (39%) and those who did not
receive ICU care, whereas the plasma concentration of the
anti-inflammatory cytokine IL-10 was higher in patients who
were admitted to the ICU. An excessively high concentration
of anti-inflammatory mediators might be harmful as it could
predispose the patient to a state of relative immunosuppres-
sion. Clearly, a huge difference exists in the prevalence of AKI
in patients with ARDS secondary to COVID-19 pneumonia
(4.5%) compared with ARDS due to pneumonia with other
causes (68%) [33]. The reasons for this difference are yet to
be elucidated. Heart-kidney crosstalk could also contribute
to AKI in patients with COVID-19. For example, CRS cardio-
myopathy and acute viral myocarditis can both contribute to
renal vein congestion, hypotension and renal hypoperfusion,
leading to a reduction in glomerular filtration rate. ECMO pro-
vides support to both the heart and the lungs and can be used
in conjunction with CKRT. It is advisable to connect the CKRT
circuit directly to the ECMO device.

Systemic effects

Fluid retention may lead to positive fluid balance in pa-
tients with shock. Such expansion has a detrimental effect
in ARDS, as it increases alveolar-capillary leakage, and in
AK]I, as it worsens renal vein congestion, leading to renal
compartment syndrome. We speculate that a similar clini-
cal picture occurs in patients with COVID-19; however, fluid
balance status was not reported in the recent publications.
Rhabdomyolysis, metabolic acidosis and hyperkalemia can
also occur in patients with COVID-19 and are almost always
associated with haemodynamic instability. There are en-
courages the use of CKRT in these patients [31], preferen-
tially with MCO or T cell therapy and is now also being used
empirically in patients with severe COVID-19.

Extracorporeal therapies have also been proposed as ap-
proaches to remove cytokines in patients with sepsis [10]
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raportatd in publicatiile recente. Rabdomioliza, acidoza me-
tabolica si hiperkaliemia pot aparea, de asemenea, la paci-
entii cu COVID-19 si sunt aproape Intotdeauna asociate cu
instabilitatea hemodinamica. Utilizarea SRC la pacientii cu
COVID-19 sever este, deocamdata, empirica [31].

Au fost propuse terapii extracorporeale ca abordari pen-
tru eliminarea citokinelor la pacientii cu sepsis [10] si ar pu-
tea fi benefice la pacientii cu boala critica cu COVID-19 [37].
Ratiunea utilizarii acestor terapii este indepartarea citoki-
nelor, ce ar putea preveni deteriorarea organelor induse de
SEC. Patru abordari diferite pot fi utilizate pentru indeparta-
rea citokinelor: hemoperfuzia directa cu ajutorul unui sor-
bent neutro-macroporos; adsorbtia plasmatica pe o rasina
dupa separarea plasmei de sangele integral; SRC cu filtre de
fibre tubulare cu proprietati adsorbtive; SRC cu membrane
cu cut-off mediu (MCO) sau cu cut-off inalta (HCO).

Indepirtarea citokinelor se efectueazi, in principal, cu
ajutorul unui sorbent neutro-macroporos. Hemoperfuzia
trebuie utilizata timp de =2ore in 3 zile consecutive. Anti-
coagulare cu heparind sau citrat ar trebui sa fie utilizata in
timpul procedurii, impreuna cu fluxul de sange >120 ml/
min pentru a preveni coagularea precoce a circuitului. Capa-
citatea adsorbtiva a cartusului este, de obicei, epuizata dupa
4 ore si se incheie terapia. Filtre SRC cu membrane speciale
(acrilonitril si sulfonat de sodiu plus polietilendiamina sau
polimetilmetacrilat) de asemenea, adsorb citokinele. Aceste
filtre ar trebui sa fie schimbate la fiecare 24 de ore din cauza
saturatiei suprafetelor adsorbtive.

Interrelatia organelor interne

Descoperirile recente au confirmat relatia stransa dintre
leziunile alveolare si tubulare - axa pulmonaro-renala - in
SDRA [33].1n 2019, un studiu retrospectiv, care a inclus 357
de pacienti cu SRDA si care nu au avut boala renala cronica
sau IRA Tnainte de prezentarea SRDA, a raportat ca pneumo-
nia a fost cauza SRDA la 83% dintre pacienti, iar 68% din-
tre pacienti au dezvoltat IRA [33]. Stadiul 3 al IRA a aparut
la aproape jumatate dintre pacientii cu insuficienta renala.
Varsta naintat3, severitatea mai mare a bolii, diabetul zaha-
rat si echilibrul pozitiv al lichidelor au fost asociate indepen-
dent cu dezvoltarea IRA. in plus, severitatea IRA a corelat cu
membranele HCO. De notat, in comparatie cu membranele
HCO (high cut-off), membranele MCO (medium cut-off) au
densitate mai mare a porilor, cu uniformitate mai importan-
td in distributia dimensiunii porilor in intervalul care permi-
te indepartarea eficienta si selectiva a moleculelor mijlocii,
cum ar fi mioglobina (17 kDa), IL-6 (21 kDa) si IL-10 (18
kDa). Important, caracteristicile intrinseci, cum ar fi confi-
guratia tridimensionala, hidrofilitatea, legarea proteinelor si
sarcina electrica sunt la fel de importante ca dimensiunea
porilor in determinarea clearance-ului cu minimizarea pier-
derii albuminei.

Infectiile suprapuse pot aparea la pacienti In timpul unei
periode lungi de tratament in terapia intensiva. Astfel, atunci
cand lipopolizaharida exprimata in membrana bacteriilor
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and could potentially be beneficial in critically ill patients
with COVID-19 [37]. The rationale for use of these therapies
is that cytokine removal could prevent CRS-induced organ
damage. Four different approaches can be used for cytokine
removal: direct haemoperfusion using a neutro-macropo-
rous sorbent; plasma adsorption on a resin after plasma
separation from whole blood; CKRT with hollow fibre filters
with adsorptive properties; and high-dose CKRT with me-
dium cut-off (MCO) or high cut-off (HCO) membranes.

Cytokine removal is mainly carried out using a neutro-
macroporous sorbent. Haemoperfusion should be used for 22
hours on 3 consecutive days. Anticoagulation with heparin or
citrate should be used during the procedure along with blood
flow >120 ml/min to prevent premature clotting of the circuit.
The adsorptive capacity of the cartridge is usually exhausted
after 4 hours and the therapy is concluded. CKRT filters with
special membranes (acrylonitrile and sodium methallyl sulfo-
nate plus polyethyleneimine or olymethylmethacrylate) also
adsorb cytokines. These filters should be changed every 24
hours owing to the saturation of the adsorptive sites.

Organ crosstalk

Recent findings confirmed the close relationship be-
tween alveolar and tubular damage - the lung-kidney axis
- in ARDS [33]. In 2019, a retrospective study that includ-
ed 357 patients with ARDS who did not have chronic kid-
ney disease or AKI before ARDS presentation reported that
pneumonia was the cause of ARDS in 83% of patients, and
68% of patients developed AKI [33]. Stage 3 AKI occurred
in almost half of the patients with kidney injury. Older age,
greater severity of illness, diabetes mellitus and positive flu-
id balance were independently associated with AKI develop-
ment. In addition, the severity of AKI was HCO membranes.
Of note, compared with HCO membranes, MCO membranes
have higher pore density and more uniformity in pore size
distribution in the range that enables effective and selective
removal of middle molecules such as myoglobin (17 kDa),
IL-6 (21 kDa) and IL-10 (18 kDa). Importantly, intrinsic
characteristics such as tridimensional configuration, hydro-
philicity, protein binding and electrical charge are equally as
important as pore size in determining the clearance of sol-
utes while minimizing albumin loss.

Superimposed infections can occur in patients during a
long ICU stay. When metabolized by enzymes in the blood,
lipopolysaccharide expressed in the membrane of Gram-
negative bacteria becomes endotoxin, which can cause sep-
tic shock. In the Chinese cohort of 1,099 patients mentioned
above, septic shock was present in 11 of 173 (6.4%) patients
with severe COVID-19 [46].

It is supposed that septic AKI may occur in such patients
and act synergistically with other mechanisms of kidney
damage. Haemoperfusion should be used for 2 hours a day
for 2 subsequent days. The recommendation for use of anti-
coagulation during cytokine adsorption also applies to en-
dotoxin adsorption and we suggest a blood flow of around



gram-negative este metabolizata de enzime in sange, ea de-
vine endotoxini, care poate provoca soc septic. In cohorta
chineza de 1099 de pacienti, socul septic a fost prezentla 11
din 173 (6,4%) pacienti cu COVID-19 sever [46].

Se presupune ca IRA septica poate aparea la astfel de pa-
cienti si sa actioneze sinergic cu alte mecanisme de afectare
a rinichilor. Hemoperfuzia trebuie utilizata timp de 2 ore pe
zi timp de 2 zile consecutive. Recomandarea de utilizare a
anticoagulantelor in timpul adsorbtiei citokinelor se aplica,
de asemenea, adsorbtiei endotoxinelor si se recomanda un
flux sanguin de aproximativ 100-120 ml/min. Filtrele SRC
cu acrilonitril si sodium metalil sulfonate plus polietilendia-
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100-120 ml/min. CKRT filters with acrylonitrile and sodium
methallylsulfonate plus polyethyleneimine also have ad-
sorptive capacity for endotoxins. Daily changes of all CKRT
filters are recommended irrespective of their composition
[23].

A number of studies have analyzed patients’ comorbidi-
ties. The prevalence of CKD was variable across studies rang-
ing from 0.7 to 6.5% [52]. Only in one cohort of 710 patients,
it was reported that 40% of patients had CKD in the form
of deranged kidney function, hematuria or proteinuria [4].
Most studies that used regression analysis to predict poor
outcome have not identified chronic kidney disease as an

Tabelul 1. Mecanisme potentiale de afectare a rinichilor si strategii de tratament in COVID-19.
Table 1. Chronic kidney disease as a predisposing comorbidity in the event of COVID-19

Cai Mecanism de afectare renala
Pathway Mechanism of kidney damage

Strategia de tratament sugerata
Suggested treatment strategy

Leziune mediata citokinic // Cytokine damage

Sindromul de eliberare de citokine

Cytokine release syndrome

Generare crescuta de citokine datorita ECMO,

ventilatiei mecanice invazive si/sau SRC Leziuni directe prin citokine
Increased cytokine generation owing to ECMO, Direct cytokine lesion
invasive mechanical ventilation and/or CKRT.

Sindromul hemafagocitar

Haemophagocytic syndrome

Interrelatia organelor interne // Organ crosstalk

Cardiomiopatie si/sau miocardita virala
Cardiomiopathy and/or viral myocarditis

Sindromul cardiorenal tip 1
Cardiorenal syndrome type 1

Distrugere alveolara
Alveolar damage

Hipoxie medulara renala
Renal medullary hypoxia

Presiunea ridicatd in cdile respiratorii si hiper-

tensiunea intraabdominala Sindrom de compartiment renal
High peak airway pressure and intra-abdominal Renal compartment syndrome
hypertension

Toxicitate tubulara
Tubular toxicity

Rabdomioliza
Rhabdomyolisis

Efecte sistemice // Systemic effects

Bilant pozitiv al fluidelor
Positive fluid balance

Sindrom de compartiment renal
Renal compartment syndrome

Leziuni endoteliale, pierderea de lichid in

spatiul al treilea si hipotensiune arteriala Hipoperfuzie renala

Endothelial damage, third-space fluid loss and Renal hypoperfusion
hypotension

Rabdomioliza Toxicitate tubulara
Rhabdomyolysis Tubular toxicity
Endotoxine IRA septica
Endotoxins Septic AKI

Indepartarea citokinelor utilizind diverse abordiri: hemoperfuzie directi cu
sorbent neutro-macroporos; adsorbtia plasmatica pe rasina dupa separarea de
sangele integral; SRC cu filtre de fibre tubulare cu proprietati adsorbtive; SRC
cu membrane MCO sau HCO.

Cytokine removal using various approaches: direct heamoperfusion using
a neutro-macroporous sorbent; plasma adsorption on resin after separa-
tion from whole blood; CKRT hollow fibre filters with adsorbtive proper-
ties; high-dose CKRT with MCO or HCO membranes.

LVAD, ECMO arterio-venos
LVAD, arteriovenous ECMO

ECMO venovenos
Venovenous ECMO

ECMO venovenos, indepartare extracorporald de CO,, SRC
Venovenous ECMO, extracorporeal co, removal, CKRT

SRC utilizand o membrand HCO sau MCO
CKRT using a HCO or MCO membrane

Ultrafiltrare continua si diuretice
Continuous ultrafiltration and diuretics

Vasopresoare si repletie volemica
Vasopressors and fluid expansion

SRC utilizand o membrana HCO sau MCO
CKRT using a HCO or MCO membrane

indepartarea endotoxinei folosind fibre de polisteren functionalizate cu
polimixina-B
Endotoxin removal using polysterene fibres functionalized with polymixin-B

Nota: IRA - insuficientd renald acutd; SRC - terapie de substitutie renala continua; ECMO - oxigenara transmembranard extracorporald; HCO - membrana cu cut-
off Tnalt; LVAD - dispozitiv de asistenta a ventricolului stang; MCO - membrana cu cut-off mediu.

Note: AKI - acute kidney injury; CKRT - continuous kidney replacement therapy; ECMO - extracorporeal membrane oxygenation; HCO - high cut-off; LVAD - left ven-

tricular assist device; MCO - medium cut-off.
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mind au, de asemenea, capacitatea adsorbtiva pentru endo-
toxind. Se recomanda schimbul zilnic al tuturor filtrelor SRC,
indiferent de compozitia lor [23].

O serie de studii au analizat comorbiditatile pacientilor.
Prevalenta bolii cronice renale (BCR) a fost variabila, fiind
cuprinsa intre 0,7 si 6,5% [52]. Doar intr-una din cohorte,
cea de 710 pacienti, s-a raportat ca 40% dintre ei aveau BCR
sub forma de functie renald dereglatd, hematurie sau pro-
teinurie [4]. Mai multe studii care au utilizat analiza de re-
gresie pentru prezicerea unui efect nefavorabil, nu au iden-
tificat ca boala renala cronica sa fie un factor important de
prognostic [13]. Lipsa mentiondrii BRC printre factorii pro-
gnostici ai SARS-CoV-2, denota faptul ca pacientii cu BCR nu
prezinta un risc mai mare de infectie cu SARS-CoV-2 [52].

Dar totusi, e cunoscut faptul ca pacientii cu boala croni-
ca renala in stadiu final, aflati la hemodializa, au rezistenta
imuna mai slaba fata de diverse tipuri de infectii. Impactul
infectiei cu COVID-19 asupra pacientilor hemodializati me-
rita investigatii suplimentare. Un studiu a analizat datele a
230 pacienti in Wuhan. Caracteristicile clinice ale pacientilor
dializati, asa cum au fost raportate In aceastd cohorta, au fost
de o expresie moderate. Au fost 7 decese printre pacientii
dializati In timpul declansarii focarului de infectie, cu toate
acestea, cauzele de deces nu au fost atribuite COVID-19 [30].

Mortalitatea specifica renala cauzatda de COVID-19

Principalele cauze ale mortalitatii la pacientii infectati cu
COVID-19 sunt sepsisul si sindromul de detresa respiratorie
acuti. Acest fapt a fost observat in mai multe cohorte. Intr-
un studiu prospectiv amplu, s-a demonstrat ca dezvoltarea
IRA la pacientii infectati cu COVID-19 a fost asociata cu o
mortalitate de 4 ori mai mare [4].

In alte rapoarte, cauzele renale specifice nu au fost cele
mai comune sau de planul doi dupa frecventa a mortalita-
tii de COVID-19. Intr-un studiu retrospectiv pe 101 pacienti
cu COVID-19 care nu au supravietuit, incidenta IRA a fost de
23%; nu a existat diferenta semnificativa intre pacientii care
au murit in decurs de 3 zile si pacientii care au murit ulterior
in ceea ce priveste incidenta IRA (25% vs 21%, p = 0,611).1n
aceasta cohorta, IRA a fost a 3-a principala cauza de deces,
dupa cele respiratorii si cardiovasculare.

intr-un singur studiu centralizat in China, boala cronica
a rinichilor a fost prezenta la 7 din 323 de pacienti (2%).
Cresterea de BUN >88 mmol/l a fost asociata cu cresterea de
2 ori a riscului pentru un rezultat clinic mai rezervat. Nivelul
creatininei serice initiale mai mic de 88 mmol/l s-a asociat
cu reducerea consecintelor nefavorabile cu 63%. In alt ra-
port, din 82 de pacienti cu COVID-19 confirmat si care nu au
supravietuit, procentul de IRA a fost de 31% [49].

Prevenirea si atenuarea COVID-19 la pacientii dializati
Pana la momentul redactdrii acestei lucrdri, nu exista
niciun consens si nicio aprobare formald a vreunei medica-
tii pentru COVID-19 la pacientii dializati. Acest fapt impu-
ne utilizarea exhaustiva a tuturor masurilor de prevenire a
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important prognostic factor [13]. The lack of stratification
of CKD among the prognostic factors of SARS-CoV, denotes
that patients with CKD are not particularly at a higher risk of
SARS-CoV-2 infection [52].

However, patients with end stage renal disease on he-
modialysis have a lower immunity status to various types
of infections. The impact of COVID-19 infection on haemodi-
alysis patients merits further investigations. The only study
involved 230 in Wuhan. During COVID-19 outbreak, 37
patients and 4 health care providers became infected. The
clinical features of haemodialysis patients as reported in this
cohort were mild. 7 deaths occurred among dialysis patients
during the outbreak; however causes of death were not at-
tributed to COVID-19 [30].

Renal specific mortality due to COVID-19

The leading causes of mortality in COVID-19 infected pa-
tients are sepsis and ARDS. This has been observed in sev-
eral cohorts. In a large prospective study, it was shown that
the development of AKI in patients infected with COVID-19,
was associated with four fold increase in the mortality [4].

In other reports, renal specific causes were not the most
common or the second most common of mortality of COVID-
19. In a retrospective study of 101 non surviving COVID-19
patients, the incidence of AKI was 23%, there was no signifi-
cant difference between patients who died within 3 days and
patients who died later as regards AKI incidence (25% vs
21%, p = 0.611). In this cohort AKI was the 3 leading cause
of death after respiratory and cardiovascular causes.

In a single centered study in China, chronic kidney dis-
ease was present in 7 out of 323 patients (2%), 4 patients
and 3 had non severe disease. The elevation of of BUN >88
mmol/L was associated with 2 fold increase in the chance
of poor clinical outcome. Baseline serum creatinine of less
than 88 mmol/L was associated with 63% reduction in the
development of poor outcome. In another report of 82 non
surviving patients with confirmed COVID-19, the AKI per-
centage was 31% [49].

Prevention and mitigation of COVID-19 among dialy-
sis patients

Up till the time of writing of this paper, there is no con-
sensus and formal approval of any medication for COVID-19.
This fact mandates exhausting all measures to prevent the
transmission of infection. In this respect, the centers for dis-
ease control and prevention (CDC) have issued an interim
guideline for hemodialysis centers. The guideline emphasiz-
es the importance of early recognition and isolation of cases
while attending their scheduled sessions [24]. This mandate
treating confirmed cases of COVID-19 hemodialysis in desig-
nated rooms with droplet infection prevention precautions;
patients with confirmed of suspected COVID 19 should be
separated by 6 feet distance (1,80 meters).

The instructions for hemodialysis patients should be
centralized around reporting any new symptoms of fever,



transmiterii infectiei. In acest sens, Centrele pentru contro-
lul si prevenirea bolilor (CDC) au emis un ghid provizoriu
pentru centrele de hemodializa. Ghidul subliniaza importan-
ta recunoasterii timpurii si izolarea cazurilor [24]. Acesta
mandateaza tratarea cazurilor confirmate de COVID-19 cu
hemodializa in camere desemnate, cu masuri de prevenire a
infectiilor cu raspandire prin picaturi; pacientii cu COVID-19
confirmat sau suspectat trebuie separati printr-o distanta de
6 picioare (1,80 metri).

Instructiunile pentru pacientii aflati la hemodializa ar
trebui sa fie centralizate in jurul semnaldrii oricaror noi
simptome de febra, tuse. Pacientii trebuie sa fie instruiti cu
privire la utilizarea corectd a mastilor de fata si utilizarea
servetelelor n timpul stranutului sau tusei pentru preveni-
rea raspandirii infectiei [2].

Este de anticipat o presiune extraordinara asupra unita-
tilor de hemodializa. In paralel, existd o serie de sugestii de
corespundere a resurselor. Aceste sugestii practice vizeaza
reducerea suprasolicitarii asupra unitatilor de hemodializa.
Una dintre sugestiile posibile este schimbarea formei regi-
mului de dializa de trei ori pe sdaptdmana la doua ori pe sap-
tamana.

Concluzii

Evolutiile medicamentelor au permis vindecarea multor
boli si maladii induse de infectii. Anti-microbienele si vacci-
narile au protejat fiintele umane de multe boli transmisibile.
in mod clasic, BCR nu este considerati o maladie transmisi-
bila [39], diabetul si hipertensiunea arteriala fiind etiologiile
cele mai comune. Bolile cronice glomerulare si interstitiale
sunt si in continuare printre principalele cauze, in particular,
in regiunile In curs de dezvoltare si cele subdezvoltate ale
lumii [20].

Infectiile prin diferite mecanisme provoaca un sir de boli
renale, care variaza de la IRA, glomerulonefrita acuta si cro-
nic3, nefrite interstitiale, pielonefrita si uropatii, de multe ori
obstructive. Asocierea dintre diversi agenti infectiosi a fost
constatata In numeroase sindroame renale, inclusiv, BRC de
etiologie necunoscuta, raportata in diverse parti ale lumii.

Multi pacienti cu IRA progreseaza spre BRC, adic3, de la
anomalii urinare asimptomatice - proteinurie, hematurie,
acidificare urinara si defecte de concentrare pana la faza ter-
minald a BCR, care necesita dializa sau transplant renal [7,
54].

In anumite parti ale lumii, unde infectiile riman frec-
vente in randul populatiei, contributia directa si indirecta a
infectiilor la dezvoltarea si progresia disfunctiei renale nu
poate fi subestimata. Controlul infectiilor In multe parti ale
lumii este limitat din cauza saraciei, comportamentului soci-
al, densitatii mari a populatiei, defrisarii, accesului inadecvat
la apa potabila sigura si a unui serviciu medical precar [21].
Reactivarea unor diverse infectii si aparitia noilor microor-
ganisme este o tendinta mai recenta In lumea dezvoltata,
conducand la provocari diagnostice si rezultate incerte [28].

Penuria datelor nu permit o evaluare exacta a impactului
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cough. Patients should be instructed on the proper use of
face masks and using tissues when sneezing or coughing to
prevent spread of infections [2].

There is an anticipated extraordinary strain on hemodi-
alysis facilities. In parallel, there are a number of suggestions
to match the resources. These practical suggestions aim at
reduction of the strain on hemodialysis units. One of the
possible suggestions is changing the dialysis regimen form
three times weekly to twice weekly.

Conclusions

Evolutions in medicines led to cure of many diseases and
infection related diseases are one of them. Anti-microbials
and vaccinations prevented human beings from many com-
municable diseases. Classically, CKD is considered a non-
communicable disease [39], and diabetes and hypertension
are common etiologies. Chronic glomerular and interstitial
diseases are still amongst the leading causes especially in
developing and underdeveloped parts of the world [20].

Infections by various mechanisms cause spectrum of
renal disease ranging from AKI, acute and chronic GN, in-
terstitial nephritis, pyelonephritis and many times obstruc-
tive uropathies. Association of various infectious agents has
been implicated in many renal syndromes including CKD of
unknown etiology (CKDu) reported from various parts of
the world.

Many patients with AKI progress to CKD i.e., form asymp-
tomatic urinary abnormalities i.e., proteinuria, hematuria,
urinary acidification and concentration defects to ESRD re-
quiring dialysis or renal transplantation [7, 54].

In parts of the world where infections remain common
in the population, the direct and indirect contribution of in-
fections on development and progression of renal dysfunc-
tion cannot be underestimated. Infection control practices in
large parts of the world is limited by poverty, social behavior,
high population density, deforestation, inadequate access to
safe drinking water and poor health care facilities [21]. Re-
emergence of various infections has been a recent pattern
in the developed world leading to uncertain diagnostic chal-
lenges and the outcomes [28].

Limited data in literature limits an accurate assessment
of impact of infections on prevalence of kidney disease. Early
detection and aggressive treatment of infections with effec-
tive anti-microbial agents may limit the degree of renal inju-
ry. Many forms of infectious AKI may be prevented by effec-
tive vector control practices. Proper referral and follow-up is
imperative to identify those with higher risk of progressive
renal disease.
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infectiilor asupra prevalentei bolilor renale. Depistarea pre-
coce si tratamentul agresiv al infectiilor cu agenti anti-mi-
crobieni eficienti pot limita gradul de leziune renald. Multe
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ente de control vectorial. Recomandarea si urmarirea cores-
punzatoare este imperativa pentru a identifica pe cei cu risc
mai mare de boala renald progresiva.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Influenta infectiei cu virusul SARS-CoV-2 asupra dezvolta-
rii, evolutiei si particularitdtilor de management ale maladiilor
reumatice sunt subiecte putin studiate in contextul pandemiei
COVID-19.

Ipoteza de cercetare

Infectia cu virusul SARS-CoV-2 este un factor ce necesita a
fi considerat 1n evolutia si managementul pacientilor cu ma-
ladii reumatologice.

Noutatea adusa literaturii stiintifice din domeniu

A fost efectuat un studiu sistematic al literaturii stiintifice,
pentru a evidentia relatiile posibile intre infectia cu virusul
SARS-CoV-2 si maladiile reumatologice, cat si a particularita-
tilor de management a pacientilor cu COVID-19 si boli reu-
matologice.

Rezumat

Introducere. Pandemia COVID-19 este un subiect im-
portant pentru reumatologi si pacientii cu maladii reumati-
ce, luand in consideratie ca majoritatea pacientilor cu mala-
dii reumatologice administreaza tratament imunosupresiv,
care poarta in sine risc sporit de complicatii infectioase. Prin
urmare, este critic de a cerceta daca acest grup de pacienti
sunt mai vulnerabili In fata infectiei cu virusul SARS-CoV-2,
comparativ cu populatia generala.
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What is not known yet, about the topic

The influence of SARS-CoV-2 virus infection on the devel-
opment, evolution and management features of rheumatic
diseases are yet to be studied in the context of the COVID-19
pandemic.

Research hypothesis

SARS-CoV-2 virus infection is a factor that needs to be con-
sidered in the evolution and management of patients with
rheumatic disease.

Article’s added novelty on this scientific topic

A systematic literature review was conducted, with the
purpose to highlight the possible relationships between
SARS-CoV-2 virus infection and rheumatic diseases, as well
as the management features of patients with COVID-19 and
rheumatic diseases.

Abstract

Introduction. The COVID-19 pandemic is an important
topic for rheumatologists and patients with rheumatic dis-
eases, considering that most patients with rheumatic diseas-
es administer immunosuppressive treatment, which carries
an increased risk of infectious complications. Therefore, it
is critical to investigate whether this group of patients are
more vulnerable to SARS-CoV-2 virus infection compared to
the general population.



Material si metode. Cercetarea data reprezinta revista
sistematica a literaturii stiintifice de specialitate, Incepand
cu debutul raspandirii infectiei in decembrie 2019 pana la
inceputul lunii mai 2020. Au fost selectate publicatii cu di-
ferite nivele de evidenta, care abordeaza infectia cu virusul
SARS-CoV-2 1n contextul pacientilor reumatologici, utilizand
cateva baze de date stiintifice (Cochrane Library, NCBI etc.),
motoare de cdutare cu continut stiintific (PubMed, Google
Scholar), cat si reviste stiintifice de specialitate cu factor de
impact. Drept cuvinte cheie au servit,,COVID-19 and rheuma-
tic disease’, ,,COVID-19 and immune disorder’, ,management
of rheumatic disease in COVID-19 patients”. Fiecare publica-
tie a fost revizuitd de cel putin 2 co-autori. Ulterior, publica-
tiile au fost stratificate In functie de relevanta si gradul de
evidentd, cu sinteza ulterioara a revistei literaturii.

Rezultate. In urma procesului de selectie, au fost selec-
tate 93 articole In baza cdrora s-a efectuat sinteza revistei
literaturii, in care s-au relevat elemente imunopatogenetice
caracteristice infectiei cu virusul SARS-CoV-2 si potentiale
elemente comune cu maladiile reumatologice inflamatorii si
autoimune. In lumina ultimelor, s-au punctat manifestarile
COVID-19 care ar putea mima maladiile reumatologice. S-au
stabilit principiile de evaluare, stratificare pe grupuri de risc
si management a pacientilor reumatici cu COVID-19, cat si
principiile de utilizare a preparatelor cu efect asupra siste-
mului imun in contextul pacientului cu maladie reumatica si
infectie cu virusul SARS-CoV-2.

Concluzii. Pandemia COVID-19 impune studiul carac-
teristicilor virusului cu scop de minimizare a incidentei
cazurilor severe. Opinia expertilor si acumularea rapida a
dovezilor este n prezent cel mai bun mod de a evita grese-
lile majore. In contextul leziunilor organice imun-mediate
de virusul SARS-CoV-2, reumatologul este chemat sa decida
asupra imunosupresiei adecvate.

Cuvinte cheie: COVID-19, SARS-CoV-19, boli reumatolo-
gice, imunosupresoare.

Introducere

Eruptia pandemica a infectiei cu virusul SARS-CoV-2 a
ridicat nenumarate provocari fara precedent, atat medicale,
cat si socio-economice. Una din provocdarile importante este
managementul pacientilor cu boli reumatice inflamatorii.
Pana in prezent, exista putine date bazate pe dovezi pentru
a justifica stiintific recomandarile pentru conduita terapeu-
tica a pacientilor cu boli de sistem ale tesutului conjunctiv.
Majoritatea expertilor se bazeaza pe un consens, luand in
considerare procedurile analoge pentru alte infectii virale,
dar si fapte deja cunoscute despre infectia cu virusul SARS-
CoV-2. Sunt stringent necesare recomandari pentru profi-
laxia infectiei la pacientii reumatici, aprecierea grupului de
risc de infectie severa printre pacientii reumatici, tratamen-
tul antireumatic administrat pacientilor cu si fara semne ale
COVID-19, interrelatia medicamentelor antireumatice si in-
fectiei, interferenta virusului cu bolile autoimune etc [1, 2].

Bolile reumatologice si virusul SARS-CoV-2

Material and methods. This research is a systematic lit-
erature review, including publications starting with the on-
set of the spread of infection in December 2019 until early
May 2020. Publications with different levels of evidence ad-
dressing SARS-CoV-2 virus infection in the context of rheu-
matology patients have been selected, using several scien-
tific databases (Cochrane Library, NCBI etc.), search engines
with scientific content (PubMed, Google Scholar), as well as
specialized scientific journals with impact factor. The key
words were “COVID-19 and rheumatic disease”, “COVID-19
and immune disorder’, “management of rheumatic disease
in COVID-19 patients”. Each publication was reviewed by at
least 2 co-authors. Subsequently, the publications were sort-
ed according to relevance and degree of evidence, with the
subsequent synthesis of the literature review.

Results. Following the selection process, 93 articles
were used in the following literature review, in which immu-
nopathogenic elements characteristic of SARS-CoV-2 virus
infection and potential common features with inflammatory
and autoimmune rheumatic diseases were revealed. In light
of the latter, COVID-19 manifestations have been pointed out
that could mimic rheumatic diseases. The principles of as-
sessment, stratification by risk groups and management of
rheumatic patients with COVID-19 were established, as well
as the principles of use of drugs with effect on the immune
system in the context of the patient with rheumatic disease
and SARS-CoV-2 virus infection.

Conclusions. The COVID-19 pandemic imposes the
study of the characteristics of the virus in order to minimize
the incidence of severe cases. Expert opinion and the rapid
accumulation of evidence is currently the best way to avoid
major mistakes. In the context of immune-mediated organ
lesions by SARS-CoV-2 virus, the rheumatologist is called
upon to decide on appropriate immunosuppression.

Key words: COVID-19, SARS-CoV-19, rheumatic disease,
immunosuppressors.

Introduction

The pandemic eruption of SARS-CoV-2 virus infection
has raised countless unprecedented challenges, both medi-
cal, social and economic. One of the important challenges is
the management of patients with inflammatory rheumatic
diseases. Up until this day, there is little evidence-based data
to scientifically justify recommendations for the therapeutic
conduct of patients with connective tissue system diseases.
Most experts act on consensus, considering procedures simi-
lar for other viral infections, as well as already known facts
about SARS-CoV-2 virus infection. Recommendations for the
prophylaxis of infection in rheumatic patients, the identifica-
tion of the risk group for severe infection among rheumatic
patients, anti-rheumatic treatment administered to patients
with and without COVID-19 clinical signs, the interrelation-
ship of anti-rheumatic drugs and infection, virus interference
with autoimmune diseases and many others are urgently
needed [1, 2].
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Material si metode

Au fost selectate publicatii cuprinse intre perioada
18.12.2019 - 10.05.2020. Luand in considerare timpul limi-
tat de la aparitia COVID-19, s-a decis de a include in cerceta-
re studii cu grad variat de evidenta: studii clinice randomi-
zate, studii clinice non-randomizate, studii de cohorta pro-
spective si retrospective, studii caz-control retrospective si
prospective, studii non-comparative, serii de cazuri si raport
de caz, precum si reviurile sistematice ale literaturii. Au fost
incluse cercetari cu orice durata. Drept surse de selectare ale
publicatiilor au servit:

= bazele de date stiintifice (Cochrane LibraryL, MEDLINE,

CENTRAL, Research4life, Embase, Clinical Trials Regis-
try, SCOPUS, WHO Global Index, Medicus);
= motoare de cdutare cu continut stiintific (NCBI, Google
Scholar);

= informatia sistematica a revistelor stiintifice de profil
reumatologic cu factor de impact (The Journal of Rhe-
umatology, International Journal of Clinical Rheumato-
logy, Best Practice & Research: Clinical Rheumatology,
Journal of Medical Case Reports, Clinical Rheumatology,
Arthritis Research & Therapy, Osteoarthritis and Carti-
lage, Current Rheumatology Reviews, Arthritis & Rheu-
matology, Annals of the Rheumatic Diseases, Rheuma-
tic Diseases Clinics of North America, Lupus, Journal of
Clinical Rheumatology, Nature Reviews Rheumatology,
Rheumatology).

Au fost cautate publicatii stiintifice care abordau activi-
tatile clinice si stiintifice ale serviciului reumatologic in con-
textul pandemiei COVID-19. Drept cuvinte cheie au fost folo-
site ,,COVID-19” ,coronavirus’, ,,SARS-CoV-2", ,,boli reumatice’,
Jreumatologie’, ,imunosupresoare’, ,tratament biologic” Au
fost selectate publicatiile in limba engleza sau alta limba po-
sedata de catre echipa de cercetare (rusg, italiana, spaniola,
franceza, germana). Publicatiile Tn afara surselor stiintifice
de specialitate (bloguri, vloguri, retele de socializare, inter-
viuri etc.) au fost excluse din cercetare. Restrictii in privinta
populatiei participante la studiu nu au fost aplicate. Fiecare
articol selectat a fost revazut de cel putin inca un participant
la cercetare. In total, au fost obtinute 93 publicatii cu diferite
nivele de evidenta (studii clinice randomizate si non-rando-
mizate, ghiduri de management si screening, declaratii, serii
de cazuri, raporturi de caz, reviste ale literaturii). Luand in
consideratie continutul limitat al datelor, sinteza datelor a
avut loc in baza analizei comparative si narative ale infor-
matiilor publicate in sursele selectate, cu discutii si concluzii
din partea autorilor.

Rezultate

In patogenia COVID-19 se implicd un numar mare de che-
mokKine, citokine si leucocite, precum si niveluri crescute de
citokine pro-inflamatorii plasmatice si proteina C-reactiva
[3-5]. Sansele de infectare sunt mai mari la prezenta dispne-
ei, tusei uscate, la o persoana ce este In contact cu un paci-
ent COVID-19 sau a cildtorit intr-o zond pandemici [6-9]. In
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Material and methods

Publications were selected between 18.12.2019 and
10.05.2020. Taking into account the limited time since the
occurrence of COVID-19, it was decided to include studies
with varying degrees of evidence: randomized clinical trials,
non-randomized clinical trials, prospective and retrospec-
tive cohort studies, retrospective and prospective case-con-
trol studies, non-comparative case series studies and case
reports as well as systematic literature reviews. Research of
any length was included. As sources of selection of publica-
tions served:

= scientific databases (Cochrane Library, MEDLINE, CEN-
TRAL, Research4life, Embase, Clinical Trials Registry,
SCOPUS, WHO Global Index Medicus);
search engines with scientific content (NCBI, Google
Scholar);
systematic information of scientific journals of rheu-
matological profile with impact factor (The Journal of
Rheumatology, International Journal of Clinical Rheu-
matology, Best Practice & Research: Clinical Rheumato-
logy, Journal of Medical Case Reports, Clinical Rheuma-
tology, Arthritis Research & Therapy, Osteoarthritis and
Cartilage, Current Rheumatology Reviews, Arthritis &
Rheumatology, Annals of the Rheumatic Diseases, Rheu-
matic Diseases Clinics of North America, Lupus, Journal
of Clinical Rheumatology, Nature Reviews Rheumatolo-
gy, Rheumatology).

Scientific publications addressing the clinical and sci-
entific activities of the rheumatology service in the context
of the COVID-19 pandemic were sought. Were used as key-
words: “COVID-19” “coronavirus’, “SARS-CoV-2", “rheumatic
diseases’; “rheumatology’, “immunosuppressants’, “biological
treatment” were used as keywords. Publications in English or
another language used by the research team (Russian, Ital-
ian, Spanish, French, German) were selected. Publications
outside specialized scientific sources (blogs, vlogs, social
networks, interviews etc.) were excluded from the research.
Restrictions on the study population were not applied. Each
selected article was reviewed by at least one other research
participant. A total of 93 publications with different levels of
evidence were obtained (randomized and non-randomized
clinical trials, management and screening guidelines, state-
ments, case series, case reports and literature reviews). Tak-
ing into account the limited content on the matter, the data
synthesis took place based on the comparative and narrative
analysis of the information published in the selected sourc-
es, with discussions and conclusions from the authors.

Results

The pathogenesis of COVID-19 involves a large number
of chemokines, cytokines and leukocytes, as well as elevated
levels of plasma pro-inflammatory cytokines and C-reactive
protein [3-5]. The chances of infection are higher in the pres-
ence of dyspnea, dry cough in a person who comes in con-
tact with a COVID-19 patient or has traveled to the pandemic



aceasta situatie, testul clinic pentru COVID-19 este un ele-
ment obligatoriu. Cu toate acestea, unele persoane se recu-
pereaza cu usurinta, in timp ce altele vor avea nevoie de mai
mult timp In functie de conditiile de sanatate si de varsta.
OMS a clasificat virusul SARS-CoV-2 ca 3-CoV din grupul 2B
[10-13]. Genomul acestui virus este identificat si seamana cu
SARS-CoV (80% asemanare) si MERS-CoV (50% asemanare)
[14-15]. Este interesant de mentionat ca atat MERS-CoV, cat
si SARS-CoV 1si au originea de la lilieci [16].

Manifestdri ale COVID-19 care pot mima boli reuma-
tice

Pe baza analizei OMS a 55.924 de cazuri confirmate, fe-
bra (87,9%), tusea uscata (67,7%) si oboseala (38,1%) sunt
simptome comune ale infectiei [13]. Mialgia sau artralgia
(14,8%) sunt, de asemenea, printre simptomele tipice [17-
18]. Pneumonia interstitiald bilaterald acuta este cauza ma-
jora de morbiditate si mortalitate in COVID-19. Diagnosticul
de pneumonie se bazeaza, de preferinta, pe tomografia com-
puterizata de inalta rezolutie, deoarece la radiografia tora-
cica infiltratele pulmonare in stadiile incipiente ale bolii pot
lipsi [19]. Trombocitopenia poate prezice evolutia severa si
rezultatul letal in caz de COVID-19 [20]. O revizuire sistema-
tica recenta a identificat sanse mai mari de SARS-CoV-2 la
pacientii cu trombocitopenie (rata proportionala 5.1; 1C95:
1,8-14,6) [20]. De asemenea, evolutia severa este de regula
asociata cu limfopenie, leucocitoza si cresterea raportului
neutrofile / limfocite [21]. Pneumonia interstitiala acuta,
limfopenia si trombocitopenia pot fi, de asemenea, observa-
te si la pacientii cu LES cu activitate mare a bolii, dar si la
cei cu sindrom Sjogren [22]. Astfel, aceste asemanari clinice
sunt o provocare pentru diagnosticul si tratamentul corect al
pacientilor, atunci cand trebuie sa decidem daca prezentarea
pacientului are origine infectioasa sau autoimuna.

Eliberarea necontrolatda a citokinelor inflamatorii cum
ar fi interleukinele IL-1fB, IL-6, proteina chimioatractanta
monocitara 1, asociata cu cresterea nivelului seric de feritina
si scaderea functiei NK naturale, produce un sindrom de
Jfurtund citokinica” (sindrom de activare a macrofagelor
(MAS) saulimfohistocitoza hemofagocitica secundara (HLH))
[3, 21, 23-24]. In combinatie cu imunosupresia profunds,
aceasta poate sugera limfohistiocitoza hemofagocitica
secundard, o entitate asociata cu bolile reumatice precum
LES si debut sistemic de artrita juvenila idiopatica. Dovezi
emergente sugereaza ca un subset de pacienti (pana la %
din pacienti) cu COVID-19 pot avea disfunctie miocardica
sau miocardita [25-26]. Unele rapoarte demonstreaza ben-
eficiile administrarii intravenoase a imunoglobulinei cu re-
zolvarea miocarditei si recuperarea din soc cardiogen in 3
saptamani [27]. De asemenea, formele severe de miocardita
s-au dovedit a fi asociate cu un fenotip imun dominant de
tip Th17 exprimat prin profil pro-inflamator citokinic cu
hiperproducere de 1L-17 [28]. Aditional, intr-un grup mic
de pacienti, s-a determinat ca un nivel sporit de IL-17 a fost
asociat cu un scor Murray de leziune pulmonara sporit si
cu o abilitate inalta de a prezice formele severe de infectie

area [6-9]. In this situation, the clinical test for COVID-19 is
a mandatory element. However, some people recover easily,
while others will need more time depending on their health
status and age. The WHO classified the SARS-CoV-2 virus as
group 2B B-CoV [10-13]. The genome of this virus is identi-
fied and resembles SARS-CoV (80% similarity) and MERS-
CoV (50% similarity) [14-15]. It is interesting to note that
both MERS-CoV and SARSCoV have bat origin [16].

Manifestations of COVID-19 that can mimic rheumatic
disease

Based on the WHO analysis of 55.924 confirmed cases,
fever (87.9%), dry cough (67.7%) and fatigue (38.1%) are
common symptoms of infection [13]. Myalgia or arthralgia
(14.8%) are also among the typical symptoms [17-18]. Acute
bilateral interstitial pneumonia is the major cause of mor-
bidity and mortality in COVID-19. The diagnosis of pneumo-
nia is preferably based on high-resolution computed tomog-
raphy, because chest radiographs may lack lung infiltrates in
the early stages of the disease [19]. Thrombocytopenia can
predict severe evolution and lethal outcome in COVID-19
[20]. A recent systematic review identified higher rates of
SARS-CoV-2 virus infection in patients with thrombocytope-
nia (proportional rate 5.1; 95CI: 1.8 to 14.6) [20]. Also, se-
vere evolution is usually associated with lymphopenia, leu-
kocytosis and increased neutrophil / lymphocyte ratio [21].
Acute interstitial pneumonia, lymphopenia and thrombocy-
topenia can also be observed in patients with SLE with high
disease activity, but also in those with Sjogren’s syndrome
[22]. Thus, these clinical similarities are a challenge for the
correct diagnosis and treatment of patients, when we must
decide whether the patient’s presentation has an infectious
or autoimmune origin.

Uncontrolled release of inflammatory cytokines such as
interleukins IL-1f, IL-6, monocyte chemoattractant protein
1, associated with increased serum ferritin and decreased
natural NK function, produces a “cytokine storm” syndrome
(macrophage activation syndrome, MAS) or secondary he-
mophagocytic lymphohistiocytosis (HLH) [3, 21, 23, 24]. In
combination with deep immunosuppression, it may suggest
secondary hemophagocytic lymphohistiocytosis, an entity
associated with rheumatic diseases such as SLE and system-
ic onset of idiopathic juvenile arthritis. Emerging evidence
suggests that a subset of patients (up to % of patients) with
COVID-19 may have myocardial dysfunction or myocarditis
[25, 26]. Some reports demonstrate the benefits of intrave-
nous immunoglobulin administration with resolving myo-
carditis and recovery from cardiogenic shock in 3 weeks
[27]. Also, severe forms of myocarditis have been shown
to be associated with a dominant Th17-type immune phe-
notype, characterized by a pro-inflammatory cytokine pro-
file with IL-17 overproduction [28]. Additionally, in a small
group of patients, elevated levels of IL-17 were determined
to be associated with an increased Murray lung injury score,
with a high ability to predict severe forms of COVID-19 infec-
tion. Similarly, patients with COVID-19 have been found to



Tabelul 1. Manifestari COVID-19 mimand sindroame reumatice.
Table 1. Manifestations of COVID-19 mimicking rheumatic syndromes.

Artralgie, mialgie
Arthralgia, myalgia

Citopenie: leucopenie (predominant limfopenie), trombocitopenie
Cytopenia: leukopenia (predominant lymphopenia), thrombocytopenia

Prezentare de tip pneumonita interstitiala acuta
Acute interstitial pneumonitis type presentation

Miocardita
Myocarditis

Limfohistiocitoza hemofagocitica secundara si ,furtuna citokinica”
Secondary hemophagocytic lymphohistiocytosis and «cytokine storm»

Risc mai mare de tromboza / trombembolism intravascular
Increased risk of thrombosis / intravascular thromboembolism

cu COVID-19. in mod similar, s-a constatat ci pacientii cu
COVID-19 au niveluri ridicate de D-dimer si pot prezenta
un risc mai mare de trombembolism venos, desi acest lucru
trebuie studiat si validat in viitor [29-30]. In (Tabelul 1) se
sintetizeaza manifestarile asociate cu COVID-19 care pot
imita sindroame reumatice.

Evaluarea grupurilor de risc a pacientilor cu boli reu-
matice pentru severitatea infectiei COVID-19

Persoanele cu boald reumatica inflamatorie sunt vul-
nerabili si necesitd o atentie speciala in contextul infectiei
COVID-19. Majoritatea bolilor reumatice sunt cu implicarea
sistemului imun in patogenie, multi pacienti au imunitate

Tabelul 2. Stratificarea riscului la pacientii cu boli reumatice autoimune.

Table 2. Risk stratification in patients with rheumatic diseases.

have high levels of D-dimer and may be at increased risk of
venous thromboembolism, although this should be studied
and validated in the future [29, 30]. In Table 1 is summa-
rized the manifestations associated with COVID-19 that may
mimic rheumatic syndromes.

Assessment of risk groups in patients with rheumatic
diseases for the severity of COVID-19 infection

People with inflammatory rheumatic disease are vulner-
able and need special attention in the context of COVID-19
infection. Most rheumatic diseases are characterized by in-
volvement of the immune system in pathogenesis, and many
patients have compromised immunity due to systemic dis-

Factori de risc Scor
Risk factors

Doza corticosteroid 220 mg / zi (0,5 mg/kg) echivalent de prednisolon 24 saptamani 3
Corticosteroid dose 220 mg / day (0.5 mg / kg) of prednisolone equivalent 24 weeks

Doza corticosteroid de 5-20 mg/zi echivalent de prednisolon 24 saptamani 2
Corticosteroid dose 5-20 mg / day of prednisolone equivalent 24 weeks

Ciclofosfamida in orice doza oral sau intravenos in ultimele sase luni 3
Cyclophosphamide in any oral or intravenous dose in the last six months

Imunosupresiv*, biologic / monoclonal** sau imunosupresor cu moleculd micd*** 1
Immunosuppressor * biological / monoclonal drug** or small molecule immunosuppressor***

Doua sau mai multe imunosupresive*, biologice / monoclonale** sau imunosupresor cu molecula mica*** 2
Two or more immunosuppressors * biological / monoclonal drugs** or small molecule immunosuppressors ***

Oricare sau mai multe dintre: varsta >70 de ani, DZ, boald pulmonara preexistentd, insuficienta renald, istoric de cardiopatie ischemica sau HTA 1
Any or more of: age>70 years, DM, pre-existing lung disease, renal failure, history of ischemic heart disease or hypertension

Hidroxiclorochina, sulfasalazina singure sau in combinatie 0

Hydroxychloroquine or sulfasalazine, alone or in combination

Notd: Scor de 3 sau mai mult: pacientul necesitd protectie;
Scor de 2: pacientii necesitd auto-izolare sau respectarea distantei sociale;
Scor de 1 sau mai putin: pacientii sa respecte distanta sociala.

* Azatioprin, Leflunomid, Metotrexat, Micofenolat mofetil, Ciclosporin, Tacrolimus, Sirolimus. NU include HCQ sau SZA. ** Rituximab in ultimele 12 luni, anti-TNF
(Etanercept, Adalimumab, Infliximab, Golimumab, Certolizumab si biosimilarele acestora), Tociluzimab; Abatacept; Belimumab; Anakinra; Seukinumab; Ixeki-
zumab; Ustekinumab, Sarilumumab; Canakinumab. *** inhibitorii JAK - Baracitinib, Tofacitinib etc.

Note: Score of 3 or more: patient in need of protection;
Score of 2: patients require self-isolation or social distancing;
Score of 1 or less: patients should practice social distancing.

* Azathioprine, Leflunomide, Methotrexate, Mycophenolate mofetil, Cyclosporine, Tacrolimus, Sirolimus. DOES NOT include HCQ or SZA. ** Rituximab in the last 12
months, anti-TNF (Etanercept, Adalimumab, Infliximab, Golimumab, Certolizumab and their biosimilar), Tociluzimab; Abatacept; Belimumab; Anakinra; Secukinum-
ab; Ixekizumab; Ustekinumab, Sarilumumab; Canakinumab. *** JAK inhibitors — Baracitinib, Tofacitinib etc.



compromisa din cauza bolii de sistem, sau din cauza trata-
mentului imunosupresor [31]. Unele cercetari sugereaza ca
persoanele cu artrita reumatoida (AR) au un risc crescut de a
contracta virusul si de a dezvolta simptome severe din cauza
sistemului imun afectat [32]. Factori care pot afecta vulnera-
bilitatea acestora sunt: medicatia, varsta, comorbiditatile etc
[33-35]. Aceasta se observa la pacientii cu activitate de boala
foarte ridicata, cu dificultate de control al simptomelor [36].
Pacientii cu AR sau alta boala autoimuna si cu alti factori de
risc (varsta peste 65 de ani, aflare intr-o unitate de ingriji-
re de lunga durata sau comorbiditati), pot avea un risc mai
mare de Imbolnavire severa [37-39]. Societatea Britanicd de
Reumatologie (BSR) a creat un ghid de stratificare a riscu-
lui (Tabelul 2) pentru pacientii cu boli reumatice autoimune
[40].

Conduita pacientilor reumatici infectati cu COVID-19
la diferite etape: ambulatoriu, stationar, terapie intensivda

Infectarea pacientilor reumatici cu COVID-19 reprezinta
o adevarata amenintare. Cei mai vulnerabili vor fi, indeosebi,
pacientii cu maladii reumatice care administreaza medica-
mente conventionale de modificare a bolii (cDMARD), te-
rapie biologica si inhibitori JAK [41-42]. Multi dintre acesti
pacienti au boala polisistemica, cu afectare a celor mai im-
portante organe ca inima, plamanii (in special pneumonita)
si / sau afectarea renala. Astfel, acesti pacienti sunt expusi la
un risc suplimentar. Unii pacienti au si comorbiditati, ceea
ce le face si mai vulnerabili, de exemplu: diabet zaharat, boli
pulmonare preexistente, insuficientd renald, boald cardiaca
ischemica sau hipertensiune [43, 44].

In conditiile de tratament ambulatoriu al pacientilor reu-
matici infectati cu COVID-19 este foarte importanta comuni-
carea cu acesti pacienti si sustinerea bunastarii lor mentale,
scolarizarea lor pentru consultatii la distantd a medicului
de familie sau reumatologului in problemele de tratament.
Pacientii reumatici infectati cu COVID-19 trebuie sa urmeze
instructiunile medicului reumatolog adecvate privind preve-
nirea si controlul infectiilor. Aceasta include recomandarile
privind transferurile de pacienti si optiuni pentru tratament
in ambulatoriu [40, 45-47]. Pacientii care anterior primeau
hidroxiclorochina (HCQ) si sulfasalazina (SSZ) trebuie sa
continue administrarea fara a micsora doza. Nu se recoman-
da micsorarea brusca a dozei de prednisolon. Administrarea
intramusculara sau intravenoasa a corticosteroizilor se va
efectua numai daca pacientul are o activitate inalta a bolii si
nu exista alte alternative. Se recomanda stoparea temporara
a terapiei cDMARD, inhibitori JAK, momentul repornirii tra-
tamentului fiind coordonat obligator cu medicul reumato-
log. Este important de tinut cont ca timpul de Injumatatire al
unor medicamente este indelungat, respectiv imunosupre-
sia va continua o perioada de timp dupa Incetarea tratamen-
tului [48, 49]. Este extrem de necesara identificarea pacien-
tilor cu boli ale tesutului conjunctiv (BTC) (adulti si copii),
extrem de vulnerabili, din punct de vedere al riscului clinic
foarte mare. Aceste criterii sunt rezumate in ghidul BSR din
22.03.2020, care asigura o abordare consecventa a pacien-
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ease, or due to immunosuppressive treatment [31]. Some
research suggests that people with rheumatoid arthritis
(RA) have an increased risk of contracting the virus and
developing severe symptoms due to the affected immune
system [32]. Factors that can affect their vulnerability are:
medication, age, comorbidities etc [33-35]. This is seen in
patients with very high disease activity, who have problems
with symptom control [36]. Patients with RA or other auto-
immune disease and other risk factors (age over 65, being in
a long-term care unit or comorbidities) may have a higher
risk of severe illness [37-39]. The British Society of Rheuma-
tology (BSR) has created a risk stratification guideline (Table
2) for patients with autoimmune rheumatic diseases [40].

Management of rheumatic patients infected with CO-
VID-19 at different care instances: outpatient, inpatient,
intensive care

Infection of rheumatic patients with COVID-19 is a real
threat. Especially vulnerable will be patients with rheu-
matic diseases who receive conventional disease modifying
anti-rheumatic drugs (cDMARD), biological therapy and JAK
inhibitors [41-42]. Many of these patients have multisys-
tem disease, affecting the most important organs such as
the heart, lungs (especially pneumonitis) and / or kidneys,
which expose these patients to an additional risk. Some
patients also have comorbidities, which makes them even
more vulnerable, e.g. diabetes, pre-existing lung disease, re-
nal failure, ischemic heart disease or hypertension [43, 44].

In outpatient treatment of rheumatic patients infected
with COVID-19, communication and mental well-being sup-
port are very important, as well as encouraging of remote
consultations with the family doctor or rheumatologist in
management problems. Rheumatic patients infected with
COVID-19 should follow the appropriate instructions of the
rheumatologist on the prevention and control of infections.
This includes recommendations on patient transfers and
outpatient treatment options [40, 45-47]. Patients who pre-
viously received hydroxychloroquine (HCQ) and sulfasala-
zine (SSZ) should continue administration without dose
reduction. A sudden reduction in the dose of prednisolone
is not recommended. Intramuscular or intravenous admin-
istration of corticosteroids should only be performed if the
patient has high disease activity and there are no other al-
ternatives. It is recommended to temporarily stop the cD-
MARD therapy, JAK inhibitors, and resume them only after
being coordinated with the rheumatologist. It is important
to keep in mind that the half-life of some drugs is long, re-
spectively immunosuppression will continue for a period of
time after stopping treatment [48, 49]. It is extremely nec-
essary to identify patients with connective tissue disease
(CTD) (adults and children), who are extremely vulnerable
in terms of very high clinical risk. These criteria are sum-
marized in the BSR guideline issued on 22.03.2020, which
ensures a consistent approach to patients with CTD [40].
Thus, according to this guideline, any connective tissue auto-
immune disease is a very high-risk factor for those infected
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tilor cu BTC [40]. Astfel, conform acestui ghid, orice boala
autoimunad a tesutului conjunctiv constituie un risc foarte
mare pentru cei infectati cu COVID-19. Pentru acesti paci-
enti ventilatia mecanica este o provocare. Multi pacienti cu
BTC severa si vasculita sunt candidatii cu prognostic negativ
in sectiile ATI, deci serviciul de reumatologie are nevoie de o
strategie solidd de prevenire. Printre pacientii cu risc mare
/ foarte mare ghidul listeaza LES, SS, DM / PM, vasculitele
sistemice, AR, spondilartritele seronegative (APs, SA) etc.
Riscul este foarte mare in bolile care prin mecanismele sale
proprii produc pneumopatie interstitiala sau hipertensiune
pulmonara (SS, PM / DM, BMTC, vasculitele ANCA asociate,
poliarterita nodosa, AR etc.), sau limitari ale excursiei tora-
cice (osteogeneza imperfecta severd, SA), ori asocierii mai
multor boli concomitente (DZ, HTA, cardiopatie ischemica,
afectarea renala) [40, 45-48, 50, 51].

Frecvent, pacientii care primesc tratamente imunosu-
presoare pot prezenta forme atipice de COVID-19 [52]. De
exemplu, pacientii care iau prednisolon se pot prezenta fara
febra, iar pentru cei care iau inhibitori de interleukina-6
poate fi absenta cresterea proteinei C-reactive. Pacientii care
iau un AINS pe termen lung, cum ar fi in AR, SA, vor continua
aceastd administrare. In cazul insuficientei unor organe de
preferinta este metilprednisolonul. Tratamentul de intreti-
nere cu rituximab poate fi redus la 1 puls sau la cresterea
duratei de timp intre administrari. Nu se recomanda ama-
narea tratamentul cu denosumab, pe cand tratamentul cu
zoledronat poate fi amanat pana la 6 luni. Prostaglandinele
intravenoase (de exemplu, iloprost, epoprostenol) la necesi-
tate pot fi inlocuite cu bosentan [40, 44, 45].

Pacientii cu maladii reumatice, care dezvolta COVID-19,
necesita terapie intensiva prin optimizarea tratamentului
etiopatogenetic, cu masuri de suport pentru a minimaliza
consecintele severe declansate de infectie [48, 49]. Bolnavii
reumatici cu COVID-19, semne clinice radiologice, dereglari
hidro-electrolitice si acido-bazice, trebuie sa beneficieze de
terapie antivirald combinata, terapie respiratorie cu suport
ventilator mecanic, hemodinamic si volemic, antibioticote-
rapie a co-infectiilor, tratament sedativ, analgezic si antipi-
retic, ulterior, urmand terapia anti-citokinica. La indicatii
vitale urmeaza tratamentul aferent prin plasmafereza, he-
modiafiltrare continua sau hemodializa.

Evaluarea medicamentelor antireumatice cu posibil
impact in tratamentul infectiei COVID-19

Diverse medicamente sunt cercetate pentru utilitatea lor
potentiald in COVID-19. O mai bund intelegere a mecanisme-
lor moleculare ale infectiei cu acest virus si a raspunsurilor
imune pot deschide calea abordarilor empirice si trialurilor
clinice la aceasta etapa [48, 49, 53-59].

Pentru pacientii care initiaza tratamentul cu DMARD, se
va lua in considerare administrarea celor cu un timp de in-
jumatatire mai scurt. Daca este cazul, se va opta pentru sul-
fasalazind / hidroxiclorochina in loc de metotrexat (MTX)
sau leflunomid (LFA). Pentru pacientii care incep o molecula
biologica sau care schimba medicamentele biologice este ne-
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with COVID-19. For these patients, mechanical ventilation
is a challenge. Many patients with severe CTD and vascu-
litis are at risk for poor outcomes in the ICU departments,
prompting the necessity for a solid prevention strategy to be
implemented by the rheumatology service. Among the pa-
tients with high / very high risk, the guideline lists SLE, SS,
DM / PM, systemic vasculitis, RA, seronegative spondylitis
(APs, AS), etc. The risk is very high in diseases which can
present with interstitial pneumonia or pulmonary hyperten-
sion via their own mechanisms (SS, PM / DM, MCTD, ANCA
associated vasculitis, polyarteritis nodosa, RA etc.), cause
limitations of the thoracic excursion (severe osteogenesis
imperfecta, AS), or are associated of several comorbidities
(DM, hypertension, ischemic heart disease, renal impair-
ment) [40, 45-48, 50, 51].

Patients receiving immunosuppressive treatments may
frequently have atypical forms of COVID-19 [52]. For exam-
ple, patients taking prednisolone may present without fever,
and those taking interleukin-6 inhibitors may not develop
an increase in C-reactive protein. Patients taking long-term
NSAIDs, such as in RA, SA, should continue this administra-
tion. In case of organ failure methylprednisolone should be
used over other corticosteroids. Maintenance treatment
with rituximab may be reduced to 1 pulse or duration be-
tween administrations should be increased. It is not recom-
mended to delay treatment with denosumab, while treat-
ment with zoledronate may be delayed for up to 6 months.
Intravenous prostaglandins (e.g., iloprost, epoprostenol)
may be replaced with bosentan as needed [40, 44, 45].

Patients with rheumatic diseases who develop COVID-19,
requires intensive therapy by optimizing etiopathogenetic
treatment, with supportive measures to minimize the severe
consequences triggered by infection [48, 49]. Rheumatic pa-
tients with COVID-19 and presence of symptoms, radiologi-
cal changes or hydro-electrolytic and acid-base disorders
should benefit from: combined antiviral therapy, respiratory
therapy with mechanical ventilatory support, hemodynamic
and fluid balance correction, antibiotic treatment for coexist-
ing infections, sedative treatment, analgesic and antipyretic
medication, followed subsequently by anti-cytokine therapy.
Treatment with plasmapheresis, continuous hemodiafiltra-
tion or hemodialysis are reserved for vital indications.

Evaluation of antirheumatic drugs with possible im-
pact in the treatment of COVID-19 infection

Various drugs are being investigated for their potential
utility in COVID-19. A better understanding of the molecu-
lar mechanisms of infection with this virus and immune
responses may pave the way for empirical approaches and
clinical trials at this stage [48, 49, 53-59].

For patients initiating DMARD treatment, consideration
should be given to those with a shorter half-life. If possible,
sulfasalazine / hydroxychloroquine should be used instead
of methotrexate (MTX) or leflunomide (LFA). For patients
who are started on a biological molecule or who change bio-
logical drugs, a very careful approach is required, the risk



cesara o abordare foarte atenta, deoarece riscul de infectie
este cel mai mare in primele 4-6 luni de la initierea trata-
mentului [54]. Daca este o activitate semnificativa a bolii si
pacientul intelege riscul, atunci este acceptabil de continuat
aceste medicamente. in caz contrar, se recomandi améana-
rea initierii tratamentului timp de 2-3 luni. Se recomanda de
utilizat medicamentele cu cel mai scurt timp de Injumatatire
(etanercept, inhibitori JAK) [40, 45, 46].

In pofida datelor conflictuale, grupul de specialisti reco-
manda continuarea tuturor preparatelor biologice si imu-
nosupresive pacientilor cu boala stabilg, care nu au fost ex-
pusi infectarii cu virus. Insa, Institutul National de Sdndtate
(NHS) [39, 50, 51] recomanda ca inhibitorii JAK sa nu fie fo-
lositi In tratamentul COVID-19, deoarece au o activitate imu-
nosupresiva larga. Cu toate acestea, specialistii au remarcat
ca unele dintre aceste preparate ar putea modifica evolutia
COVID-19.

Dovezile moleculare sugereaza ca virusul SARS-CoV-2 fo-
loseste receptorii ACE-2 pentru penetrarea celulara (Figura
1) [60, 61].
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of infection being highest in the first 4-6 months after treat-
ment initiation [54]. If case of significant disease activity
and the patient understands the risk, then it is acceptable to
continue these drugs. Otherwise, it is recommended to post-
pone treatment initiation for 2-3 months. It is recommended
to use the drugs with the shortest half-life (e.g. etanercept,
JAK inhibitors) [40, 45, 46].

Despite conflicting data, the group of specialists recom-
mends the continuation of all biological and immunosup-
pressive preparations in patients with stable disease, who
have not been exposed to virus infection. However, the Na-
tional Health Service (NHS) [39, 50-51] recommends that
JAK inhibitors should not be used in the treatment of COV-
ID-19 due to a broad immunosuppressive activity. However,
experts have noted that some of these drugs may alter the
evolution of COVID-19.

Molecular evidence suggests that SARS-CoV-2 virus uses
ACE-2 receptors for cell penetration (Figure 1) [60, 61].

ACE-2 is mainly expressed in vascular endothelial cells,
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Fig. 1 Strategii de tratament experimentale care ar interfera cu ciclul de replicare virala.
Fig. 1 Experimental treatment strategies that would interfere with the viral replication cycle.
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ACE-2 se exprimd, mai ales, in celulele endoteliale vascu-
lare, epiteliul tubular renal, in celulele Leydig din testicule.
Analiza PCR arelevat ca ACE-2 este exprimata si in tesuturile
pulmonare, renale si gastro-intestinale, in tesuturi ce gazdu-
iesc virusul SARS-CoV [60-62]. La pacientii cu hipertensiune
arteriala si la cei tratati cu inhibitori ACE (IACE) si blocanti
ai receptorilor de angiotensind (BRA), ACE-2 pot fi expri-
mati excesiv, fapt ce provoaca maladia COVID-19. Se pare
ca proteina solubila ACE-2 recombinatd poate fi un agent
terapeutic promitator pentru evitarea contractarii virusului
[60]. La aceasta etapa, dovezile actuale nu favorizeaza nici
addugarea si nici Intreruperea IACE sau BRA la pacientii
cu COVID-19 [25, 26]. Blocantii receptorilor de angiotensi-
na (losartan, valsartan, telmisartan etc.) ar putea fi o noua
abordare terapeutica pentru a bloca legarea si, prin urmare,
atasarea virusului SARS-CoV-2 la celulele care exprima ACE-
2, inhiband astfel infectia celulei gazda.

Din perspectiva reumatologului, exista o presupunere ca
ibuprofenul (un AINS administrat frecvent) creste expresia
ACE-2 [38] si poate induce o forma severa a maladiei CO-
VID-19 cu diferite complicatii [63, 64]. Aceasta ipoteza este
bazata pe rapoartele de caz, fara sustinere statistica. Acestea
sustin ca paracetamolul ar fi mai sigur pentru cei care au ne-
voie de AINS. Opiniile contradictorii sunt exprimate in lite-
ratura publicata [63-65], autorii sustin cd pana la dovezi mai
clare, ar fi necesar de evitat, daca este posibil, administrarea
ibuprofenului in timpul acestei pandemii.

Odata ce virusul SARS-Cov-2 patrunde in celuld, acesta
utilizeaza mecanismele celulare pentru a sintetiza proteine
virale si ARN, care sintetizeaza si apoi elimina virioni maturi.
Maturizarea spiculilor S pe virion (care 1i confera infectivita-
te) este dependenta de enzima celulara serin-proteaza TM-
PRSS2. Astfel, inhibitorii acesteia, cum ar fi camostat mezilat
ar putea fi utili in tratament [52]. Inhibitorii ARN-polime-
razei (remdesivir [62] si favipiravir [59]) si inhibitori pro-
teazelor (lopinavir si ritonavir [67]) afecteaza asamblarea
intracelulara a virionului si justifica evaluarea in continuare
a acestor medicamente in tratamentul COVID-19 (Figura 1)
[68].

Un studiu recent randomizat, controlat a evaluat rolul
lopinavirului si ritonavirului la 199 pacienti cu COVID-19
cu hipoxemie (99 tratati cu lopinavir / ritonavir si 100 cu
medicatie standard). Pacientii tratati cu lopinavir / rotinavir
nu au vreun beneficiu semnificativ pentru ameliorare clinica
rapida (1,24; 1C95: 0,9-1,72) sau reducerea mortalitatii la 28
de zile (-5,8; 1C95: 17,3-5,7). Rezultatele secundare au rele-
vat faptul ca pacienti tratati cu lopinavir / ritonavir au de-
monstrat ameliorare clinica cu o zi mai devreme decat lotul
de control intr-o analiza de intentie de tratament modificata,
dar si au fost transferati de la ATI cu 5 zile mai devreme [69].
Studiul nu a atins obiectivul sau principal, dat fiind faptul
ca au fost inclusi, probabil pacienti numai cu infectie severa.
Studiile viitoare ar putea lua In consideratie evaluarea rolu-
lui lopinavir / ritonavir la o etapa mai recenta a COVID-19
[69] pe un esantion mai mare de pacienti. Un alt studiu clinic
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the renal tubular epithelium and in Leydig cells in the testes.
PCR analysis revealed that ACE-2 is also expressed in lung,
renal and gastrointestinal tissues, in tissues that host SARS-
CoV [60-62]. In patients with high blood pressure, treated
with ACE inhibitors (ACE-I) or angiotensin receptor block-
ers (ARB), ACE-2 may be overexpressed, causing COVID-19
infection. It seems that the recombinant soluble ACE-2 pro-
tein may be a promising therapeutic agent that could pre-
vent viral penetration [60]. At this stage, current evidence
does not favor the addition or discontinuation of ACE-I or
ARB in patients with COVID-19 [25, 26]. Angiotensin recep-
tor blockers (losartan, valsartan, telmisartan, etc.) could be
a new therapeutic approach to block the binding and there-
fore attachment of SARS-CoV-2 to ACE-2-expressing cells,
thus inhibiting host cell infection.

From the rheumatologist’s perspective, there is an as-
sumption that Ibuprofen (a frequently administered NSAID)
increases ACE-2 expression [38] and may induce a severe
form of COVID-19 disease, with multiple complications
[63, 64]. This assumption is based on case reports, without
statistical support. They claim that Paracetamol would be
safer for those who need NSAIDs. Contradictory views are
expressed in the published literature [63-65], with authors
arguing that until clearer evidence, it would be necessary
to avoid, if possible, the administration of Ibuprofen during
this pandemic.

Once SARS-Cov-2 virus enters the cell, it uses cellular
mechanisms to synthesize viral proteins and RNA, which are
used to synthesize and then eliminate mature virions. The
maturation of S-spikes on the virion (which gives it infec-
tivity) is dependent on the cellular enzyme serine protease
TMPRSS2. Thus, its inhibitors, such as camostat mesylate,
could be useful in treatment [52]. RNA polymerase inhibi-
tors (remdesivir [62] and favipiravir [59]) and protease in-
hibitors (lopinavir and ritonavir [67]) affect the intracellular
virion assembly and justify further evaluation of these drugs
in the treatment of COVID-19 (Figure 1) [68].

A recent controlled, randomized study evaluated the role
of lopinavir and ritonavir in 199 COVID-19 patients with
hypoxemia (99 treated with lopinavir / ritonavir and 100
with standard medication). Patients treated with lopina-
vir / rotinavir had no significant benefit in terms of rapid
clinical improvement (1.24; 95CI: 0.90 to 1.72) or reduction
in mortality at 28 days (-5.8; 95CI: 17.3 to 5.7). Secondary
outcomes revealed that patients treated with lopinavir /
ritonavir demonstrated clinical improvement one day ear-
lier than the control group in a modified treatment intent
analysis, but were also discharged 5 days earlier from ICU
[69]. The study did not achieve its main objective, given
that only patients with severe infection were included. Fu-
ture studies could consider evaluating the role of lopinavir
/ ritonavir at an earlier stage of COVID-19 [69], in a larger
sample of patients. Another recent small clinical trial com-
pared favipiravir (35 patients) with lopinavir / ritonavir (45
patients) in patients treated with interferon alpha in China,



mic recent a comparat favipiravir (35 de pacienti) cu lopina-
vir / ritonavir (45 de pacienti) la pacienti tratati cu interfe-
ron alfa din China cu severitate moderata a COVID-19, fara
hipoxemie sau detresa respiratorie. Acesta a demonstrat un
clearance viral mai rapid la cei tratati cu favipiravir. Radiolo-
gia toracica a aratat o ameliorare mai semnificativa la paci-
entii tratati cu favipiravir comparativ cu cei tratati cu lopina-
vir / ritonavir la ziua 14 [70].

Virionul matur intra in endosom si interactioneaza cu
receptorii toll-like (TLR) pentru a stimula caile inflamatorii
in continuare. cloroquina (CQ) si hidroxiclorochina (HCQ)
interfera cu acidificarea endosomiald (Figura 1), inhiband
astfel activarea TLR. Acestea intervin, de asemenea, si in ca-
ile inflamatorii ulterioare, micsorand productia de citokine,
si temperand raspunsul inflamator prin sporirea producerii
de molecule antiinflamatoare [71-73]. Rapoarte preliminare
sugereaza ca CQ si HCQ sunt benefice in COVID-19 si ca o
doza de incdrcare trebuie sa fie urmatad de o doza de intre-
tinere prescrisa pentru o perioada mai lunga [74]. Un stu-
diu clinic recent a comparat HCQ (cu sau fara azitromicin)
vs. placebo in maladia COVID-19, demonstrand beneficiu in
reducerea replicarii virale. Exista Tnsa Ingrijorari, privind ge-
nerarea potentiala a aritmiei cardiace in caz de administrare
a CQ / HCQ. Astfel, monitorizarea atenta a aritmiei cardiace
este esentiald la administrarea acestora [75]. O altd sugestie
a fost de a oferi profilaxia cu HCQ (400 mg de doua ori pe zi
prima zi), apoi 400 mg / saptamana timp de 7 saptamani)
rea pacientilor cu COVID-19, precum si contacte stranse ale
acestora [76]. Exista necesitatea de a genera dovezi referitor
la rolul unei astfel de terapii profilactice in COVID-19, scena-
rii clinice exacte In care CQ / HCQ poate fi utila in COVID-19.
Recent FDA si EMEA au emis comunicatele de siguranta
pentru administrarea antimalaricelor de sinteza la pacientii
cu COVID-19. Se recomanda utilizarea CQ / HCQ numai in
conditii de spital unde este posibila monitorizarea efectelor
cardiace [77-79].

Janus kinazele (JAK) 1 si 2 sunt implicate in inflamatie,
iar enzima AP-2 asociata protein-kinazei 1 (AAK1) joaca un
rol In intrarea virionului in celula. Conform informatiilor din
analiza bioinformatica, baricitinib poate ajuta la reducerea
infectiei SARS-CoV-2 prin inhibarea AAK1 si, de asemenea,
posibil moderand inflamatia rezultata prin inhibarea JAK
[80]. ,Furtuna citokinica” responsabild de severitatea CO-
VID-19 si HLH secundara pot raspunde la imunosupresoa-
rele utilizate in HLH cum ar fi tocilizumab (blocarea IL-6) si
anakinra (blocarea IL-1) [23, 81-82]. Utilizarea unei singu-
re doze de tocilizumab intravenos 400 mg la 21 pacienti cu
COVID-19 din China cu tulburari respiratorii si hipoxemie a
demonstrat o imbunatatire clinicd la 19 dintre ei, odata cu
externarea din spital la 2 saptamani. Studiile clinice in curs
de dezvoltare evalueaza in continuare rolul IL-6 (tocilizu-
mab sau sarilumab in COVID-19 cu evolutie severa [83-85],
precum si inhibitorilor JAK [86].

Cefalina, selamectina si clorhidratul de meflochina sunt
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with moderate severity of COVID-19 and without hypoxemia
or respiratory distress. It showed faster viral clearance in
those treated with favipiravir. Chest radiology showed sig-
nificantly better improvement at day 14 in patients treated
with favipiravir compared with those treated with lopinavir
/ ritonavir [70].

The mature virion enters the endosome and interacts
with toll-like receptors (TLRs) to further stimulate the in-
flammatory pathways. Chloroquine (CQ) and hydroxychlo-
roquine (HCQ) interfere with endosomal acidification (Fig-
ure 1), thus inhibiting TLR activation. They also intervene
in subsequent inflammatory pathways, reducing the produc-
tion of cytokines, and tempering the inflammatory response
by increasing the production of anti-inflammatory mole-
cules [71-73]. Preliminary reports suggest that CQ and HCQ
are beneficial in COVID-19 and that a loading dose should be
followed by a longer-term maintenance dose [74]. A recent
clinical trial compared HCQ (with or without Azithromycin)
vs. placebo in COVID-19 disease, demonstrating benefit in re-
ducing viral replication. However, there are concerns about
the risk of cardiac arrhythmia with CQ / HCQ use. Thus, close
monitoring of cardiac arrhythmias is essential in their ad-
ministration [75]. Another suggestion was to provide HCQ
prophylaxis (400 mg twice daily on the first day, followed by
400 mg / week for 7 weeks) for healthcare workers involved
in the care of patients with COVID-19, as well as their close
contacts [76]. There is a need to generate evidence regard-
ing the role of such prophylactic therapy in COVID-19 and
exact clinical scenarios in which CQ / HCQ may be useful in
COVID-19. The FDA and EMA recently issued safety releases
for the administration of synthetic antimalarial in patients
with COVID-109. It is recommended to use CQ / HCQ only in
in-patient conditions, where it is possible to monitor cardiac
adverse events [77-79].

Janus kinases (JAK) 1 and 2 are involved in inflamma-
tion, and the enzyme AP-2, associated with protein kinase
1 (AAK1), plays a role in virion cell entry. According to in-
formation from bioinformatics analysis, baricitinib can help
reduce SARS-CoV-2 infection by inhibiting AAK1 and also
possibly by moderating inflammation resulting from JAK
inhibition [80]. The “cytokine storm” responsible for the se-
verity of COVID-19 and secondary HLH may respond to im-
munosuppressants used in HLH such as tocilizumab (IL-6
blockade) and anakinra (IL-1 blockade) [23, 81, 82]. The use
of a single dose of 400 mg intravenous tocilizumab in 21 Chi-
nese patients with COVID-19, respiratory disorders and hy-
poxemia, showed a clinical improvement in 19 patients at 2
weeks. Ongoing clinical trials are further studying the role of
IL-6 antagonists (tocilizumab or sarilumab) [83-85], as well
as JAK inhibitors in COVID-19 with severe evolution [86].

Cephalin, selamectin and mefloquine hydrochloride are
other drugs that have shown cytopathic action on COVID-19
viral cultures, but their precise mechanisms are still unclear
[87]. Based on numerous studies with other viruses [88, 89],
it is reasonable to assume that vitamins C and D can stimu-
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alte medicamente care au demonstrat actiune citopatica
asupra culturilor virale de SARS-CoV-2, dar mecanismele lor
precise inca sunt deocamdata neclare [87]. Pe baza a nume-
roase studii efectuate cu alte virusuri [88, 89], este rezonabil
sa presupunem ca vitaminele C si D pot stimula imunitatea
si ajuta organismul uman in a combate COVID-19 si efectele
sale agresive asupra sistemelor si organelor. Cunoscand efec-
tele protective la subiectii cu cancer, boli cardiovasculare, in-
fectii ale tractului respirator, diabet zaharat si hipertensiune
arteriala, expertii estimeaza ca suplimentarea cu vitamina D
si cresterea asociata a 25-OH vitaminei D in ser peste 50 ng
/ ml (125 nmol /1) poate substantial reduce incidenta si se-
veritatea diferitelor boli virale, inclusiv COVID-19 [90, 91].

Colegiul American de Reumatologie (ACR) a formulat o
serie de recomandari pentru managementul pacientilor cu
boli reumatice si autoimune in timpul pandemiei, care su-
fera modificari pe parcurs. Deasemenea, acesta a formulat o
lista a medicamentelor antireumatice in functie de riscul de
infectare sau dezvoltare a COVID-19 (Tabelul 3).

Tabelul 3. Lista medicamentelor de risc pentru pacientii reumatologici.

Table 3. List of high risk drugs in rheumatic patients.
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late immunity and help the human body fight COVID-19 and
its aggressive effects on systems and organs. Knowing the
protective effects in subjects with cancer, cardiovascular dis-
ease, respiratory tract infections, diabetes, and high blood
pressure, experts estimate that vitamin D supplementation
and the associated increase in serum vitamin D 25-OH above
50 ng / ml (125 nmol/1) can substantially reduce the inci-
dence and severity of various viral diseases, including CO-
VID-19 [90, 91].

The American College of Rheumatology (ACR) has re-
leased a number of recommendations for the management
of patients with rheumatic and autoimmune diseases during
the pandemic, which are changing over time. ACR also devel-
oped a stratified list of antirheumatic drugs according to the
risk of infection or development of COVID-19 (Table 3).

Drugs associated with very high-risk groups should be
avoided during the pandemic period, those from the high-
risk group should be administered with caution, only after
assessing the presence of other risk factors [46].

Risc mare
High Risk

Risc foarte mare
Very high risk

Prednisolon >5 mg / zi, >4 sdptamani combinat cu imuno- Prednisolon monoterapie >20 mg/zi, >4 saptamani

supresor
Prednisolone >5 mg / day, >4 weeks combined with immu-
nosuppressor

Prednisolone monotherapy >20 mg / day, >4 weeks

Mycofenolat mofetil Metotrexat
Mycophenolate mofetil Methotrexate
Myfortic Leflunomid
Myfortic Leflunomide
Azatioprin

Azathioprine

Ciclofosfamida IV sau per os
Cyclophosphamide 1V or orally

Ciclosporina
Cyclosporine

Tacrolimus
Tacrolimus
larele lor.

Medicamentele biologice (Rituximab. Infliximab, Etanercept, Adalimumab, Golimumab, Certolizum-
ab, Abatacept, Anakinra, Belimumab, Sekinumab, Ixekizumab, Sarilumab, Ustekinumab) si biosimi-

Biologic drugs (Rituximab. Infliximab, Etanercept, Adalimumab, Golimumab, Certolizumab, Abata-
cept, Anakinra, Belimumab, Sekinumab, Ixekizumab, Sarilumab, Ustekinumab) and their biosimilars

Inhibitori JAK (Tofacitinib, Baricitinib)
JAK inhibitors (Tofacitinib, Baricitinib)

Apremilast
Apremilast

Notd: Pacientii nu trebuie sa stopeze brusc prednisolonul.
Pacientii pot continua HCQ si sulfasalazina dacd sunt infectati cu COVID-19.

Dacad un pacient este infectat cu COVID-19, acesta ar trebui sd opreasca temporar DMARD-ul conventional si terapia biologica. Acestia ar trebui sa contacteze apoi

reumatologul pentru a determina reinitierea tratamentului.

Administrarea preparatelor biologice plaseaza pacientul in categoria de risc mare, iar la asocierea lor cu alti factori pacientii devin extrem de vulnerabili trecand

in grupul cu risc foarte mare.
Note: Patients should not stop prednisolone abruptly.

Patients may continue HCQ and sulfasalazine if they are infected with COVID-19.

In patients infected with coronavirus, conventional DMARD and biologic therapy should be temporarily stopped. A rheumatologist should be contacted to deter-
mine when treatment should be resumed.

The administration of biological drugs places the patient in the high risk category, and when associated with other factors, the patients become extremely vulner-
able, falling into the very high risk group.



Preparatele din grupurile de risc foarte mare trebuie evi-
tate in perioada pandemica, cele din grupa de risc mare ad-
ministrate cu precautie, numai dupa evaluarea prezentei si a
altor factori de risc [46]. Rezumatul recomandarilor societa-
tilor de reumatologie (EULAR, ACR, BSR) pentru pacientii cu
boli reumatice In timpul focarului bolii cu COVID-19 [92, 93]:

= jgiena stricta a stranutului / tusei, spalarea regulata a
mainilor, evitarea atingerii fetei, evitarea locurilor aglo-
merate, distantare fizica, evitarea transportului public
aglomerat si anularea calatoriilor inutile, purtarea
mastilor de protectie;
la indicatie, inhibitorii enzimei de conversie a angio-
tensinei sau blocantii receptorilor de angiotensina tre-
buie continuati in doze terapeutice sau initiati;
intreruperea brusca a terapiei cu glucocorticoizi trebu-
ie evitata, chiar si In timpul infectiei active; daca sunt
indicati glucocorticoizii, trebuie folositi la cea mai mica
doza posibila pentru a controla boala reumatica, indife-
rent de expunere sau starea de infectie COVID-19;
tratamentul bolii reumatice In contextul infectiei cu
COVID-19 documentata sau prezumtiva; indiferent de
severitatea COVID-19, HCQ / CQ pot fi continuate, insa
SSZ, MTX, LEF, imunosupresoare, biologice non-IL-6 si
inhibitori JAK ar trebui suspendati; pentru pacientii cu
simptome respiratorii severe, AINS trebuie suspendat;
in anumite circumstante, ca parte a procesului de luare
a deciziilor partajate, inhibitorii IL-6 pot fi continuati;
tratamentul bolilor reumatice recent diagnosticate
sau active, in absenta unei infectii sau expunere la CO-
VID-19; pentru pacientii care sunt bine controlati cu
HCQ / CQ, acesta trebuie sa fie continuat, cand este dis-
ponibil; la indisponibilitate (inclusiv si cei cu boala nou
diagnosticatd), se recomanda trecerea la un DMARD
sintetic conventional (monoterapie sau terapie combi-
natd); pentru pacientii bine controlati cu un inhibitor
IL-6, acesta trebuie continuat, atunci cand este dispo-
nibil. Pentru pacientii cu activitate de boalda moderata
pana la inalta, in pofida DMARD-urilor sintetice con-
ventionale, medicamentele biologice pot fi pornite. S-a
remarcat incertitudinea cu privire la utilizarea inhibi-
torilor JAK in aceasta situatie;
la pacientii cu SLE, In cazul bolii recent diagnosticate,
HCQ / CQ trebuie inceput in doza terapeutica, cand este
disponibil; la femeile gravide cu LES, HCQ / CQ trebuie
continuat in aceeasi doza; daca este indicat, belimumab
poate fi initiat;
la pacientii cu boald inflamatorie sistemica sau afectare
vital periculoasa (lupus nefrita sau nefrita din vasculi-
ta), glucocorticoizi in doza mare sau imunosupresoare
pot fi initiate.

Concluzii

Reumatologii ar trebui sa monitorizeze Indeaproape ac-
tuala pandemie COVID-19, sa studieze caracteristicile viru-
sului si a tintelor sale si sa exploreze strategii de minimizare
a incidentei cazurilor severe. In asteptarea recomandarilor
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Recommendations summary of the issued by Rheumatol-

ogy Societies (EULAR, ACR and BSR) for patients with rheu-
matic diseases during the outbreak of COVID-19 [92, 93]:

= strict sneezing / coughing hygiene, regular hand wa-
shing, avoidance of hand touching, avoidance of crow-
ded places, physical distancing, avoidance crowded
public transport and cancellation of unnecessary trips
and wearing protective masks should be practiced;

= when indicated, angiotensin converting enzyme inhibi-
tors or angiotensin receptor blockers should be initia-
ted or continued at therapeutic doses;

= abrupt discontinuation of glucocorticoid therapy sho-
uld be avoided, even during active infection; if indica-
ted, glucocorticoids should be used at the lowest pos-
sible dose to control rheumatic disease, regardless of
exposure or COVID-19 infection;

= treatment of rheumatic disease in the context of docu-
mented or presumed COVID-19 infection; regardless
of COVID-19 severity, HCQ / CQ can be continued, but
SSZ, MTX, LEF immunosuppressors, non-IL-6 biologics
and JAK inhibitors should be discontinued; for patients
with severe respiratory symptoms, NSAIDs should be
discontinued; in certain circumstances, as part of the
shared decision-making process, IL-6 inhibitors may
be continued;

= treatment of newly diagnosed or active rheumatic di-
seases in the absence of infection or exposure to CO-
VID-19; for patients who are well controlled, HCQ / CQ
should be continued, when available; in case of unavai-
lability (including in patients with newly diagnosed di-
sease), it is recommended to switch to a conventional
synthetic DMARD (monotherapy or combination thera-
py); for well-controlled patients on an IL-6 inhibitor,
treatment should be continued when available; for pa-
tients with persisting moderate to high disease activity,
despite conventional synthetic DMARDs, biologics can
be started; uncertainty was noted regarding the use of
JAK inhibitors in this situation;

= in patients with newly diagnosed SLE, HCQ / CQ should
be started at the therapeutic dose, when available; in
pregnant women with SLE, HCQ / CQ should be conti-
nued at the same dose; if indicated, belimumab can be
initiated;

= in patients with systemic inflammatory disease or life-
threatening impairment (e.g. lupus nephritis or vascu-
litis nephritis), high-dose glucocorticoids or immuno-
suppressors may be initiated.

Conclusions
Rheumatologists should closely monitor the current CO-

VID-19 pandemic, study the characteristics of the virus and
its targets, and explore strategies to minimize the incidence
of severe cases. Pending evidence-based, empirical recom-
mendations, preventive measures should be implemented.
Expert opinion and the rapid accumulation of evidence is
currently the best way to avoid major mistakes. Balanced
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bazate pe dovezi empirice, ar trebui puse 1n aplicare masuri
preventive. Opinia expertilor si acumularea rapida a dove-
zilor este in prezent cel mai bun mod de a evita greselile
majore. Actiuni echilibrate si bine informate de catre toti
specialistii si intreaga societate este urgenta. De asemenea,
este important de constientizat postulatele in curs de cerce-
tare cu privire la leziunea organicd mediatd de imunitate in
COVID-19, care este asemanitor cu HLH secundara. In astfel
de situatii, reumatologul este chemat sa decida asupra imu-
nosupresiei adecvate, avand in arsenalul sau dovezi limitate
care sa-1 ghideze.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Noul virus SARS-CoV-2, care provoaca infectia COVID-19,
a atins niveluri de pandemie in luna martie 2020. in absenta
vaccinurilor sau a tratamentului medical curativ, COVID-19
manifestd un impact global fara precedent asupra sanatatii
populatiei, cu o afectare extinsa a multiplor organe si sisteme,
implicarea sistemului cardiovascular fiind indiscutabild, insa
incomplet elucidata si necesitand o studiere minutioasa.

Ipoteza de cercetare

Elucidarea impactului infectiei cu noul virus SARS-CoV-2
asupra sistemului cardiovascular.

Noutatea adusa literaturii stiintifice din domeniu

Identificarea implicdrii diferitor compartimente ale sis-
temului cardiovascular in cadrul COVID-19, aprecierea con-
exiunilor fiziopatologice si hemodinamice ale infectiei virale
cu factorii de risc cardiovascular, ar sugera corelatia stransa
intre viremie si modificarile morfologice si hemodinamice la
nivelul sistemului cardiovascular

Rezumat

Introducere. COVID-19 este cauzat de un nou betacoro-
navirus numit oficial de OMS drept SARS-CoV-2. Coronaviru-
surile sunt virusuri cu acid ribonucleic cu o singura catena
(ARN), cu proiectii de suprafatd, care corespund proteinelor
spike de suprafatd. Virusul SARS-CoV-2, care provoaca infec-
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What is not known yet, about the topic

The new SARS-CoV-2 virus, that causes COVID-19 infec-
tion, reached pandemic levels in March 2020. In the absence
of vaccines or curative medical treatment, COVID-19 has an
unprecedented global impact on the health of the population,
with extensive damage of multiple organs and systems, the
involvement of the cardiovascular system being undoubted,
but incompletely elucidated and requiring a thorough study.

Research hypothesis

Elucidating the impact of infection with the new SARS-
CoV-2 virus on the cardiovascular system.

Article's added novelty on this scientific topic

Identifying the implications of different compartments of
the cardiovascular system in COVID-19, assessing the patho-
physiological and hemodynamic connections of the viral
infection with cardiovascular risk factors would suggest a
strong correlation between viremia and morphological and
hemodynamic changes in the cardiovascular system.

Abstract

Introduction. COVID-19 is caused by a new beta-corona-
virus, officially named by the WHO as SARS-CoV-2. Corona-
viruses are single-stranded ribonucleic acid (RNA) viruses
with surface projections that correspond to surface spike
proteins. The SARS-CoV-2 virus that causes COVID-19 infec-



tia COVID-19, a atins niveluri de pandemie in luna martie
2020. In absenta vaccinurilor sau a tratamentului medical
curativ, COVID-19 manifestd un impact global fara prece-
dent asupra sanatatii publice si a serviciilor medicale. SARS-
CoV-2 nu provoaca doar pneumonie virald, dar are implicatii
majore asupra sistemului cardiovascular.

Material si metode. A fost studiata literatura stiintifica
referitoare la infectia cu noul virus SARS-CoV-2, care pro-
voaca infectia COVID-19, si implicatiile cardiovasculare ale
acestuia. Materialul a fost sintetizat in baza articolelor in-
ternationale, in limba engleza - studii randomizate, de co-
hortd, cazuri clinice, publicate pe parcursul ultimului an si
cateva articole mai vechi publicate in ultimii 3 ani. Articolele
au fost selectate din bazele de date PubMed si Springer Link
dupa cuvintele cheie: ,SARS-CoV-2", ,COVID-19", ,cardiovas-

4 J

cular system”, ,cardiac disease”, ,myocarditits”, ,arrhythmia”,
Jhypertension”, ,acute coronary syndrome”, ,chronic cardiac
damage”. Informatia este prezentatd sub forma de sinteza
narativa.

Rezultate. Pacientii cu factori de risc cardiovasculari,
precum si pacientii cu boli cardiovasculare stabilite si boli ce-
rebrovasculare au fost identificati ca fiind populatii deosebit
de vulnerabile, cu morbiditate si mortalitate crescuta atunci
cand sufera de COVID-19. O proportie considerabila a paci-
entilor pot dezvolta leziuni cardiace in contextul COVID-19,
care ofera un risc crescut de mortalitate intraspitaliceasca.
Pe langa complicatiile trombotice arteriale si venoase, ce se
prezinta ca sindroame coronariene acute (SCA) si trombo-
embolisme venoase (TEV), miocardita joacd un rol important
in dezvoltarea insuficientei cardiace (IC) acute. De asemenea,
a fost raportata o gama larga de aritmii care complica evolu-
tia COVID-19, incluzand potentialele efecte pro-aritmice ale
tratamentului COVID-19 si patologiile asociate.

Concluzii. Sindromul respirator acut sever coronavirus
2 (SARS-CoV-2), care provoaca boala coronavirus 2019 (CO-
VID-19), a atins niveluri de pandemie. Pacientii cu factori de
risc cardiovasculari si boli cardiovasculare stabilite, reprezin-
ta o populatie vulnerabila atunci cand sufera de COVID-19,
prezentand un risc crescut de morbiditate si mortalitate.

Cuvinte cheie: infectia COVID-19, mecanisme patofizi-
ologice, leziune cardiacd acutd, patologie cardiovasculara
cronica.

Introducere

Virusul SARS-CoV-2, care provoaca infectia COVID-19, a
atins niveluri de pandemie in luna martie 2020. in absenta
vaccinurilor sau a tratamentului medical curativ, COVID-19
manifesta un impact global fara precedent asupra sanatatii
publice si a serviciilor medicale. Datorita cresterii neastepta-
te a necesitatii unei capacitati mai mari de unitati de terapie
intensiva (UTI), cu posibilitatea de a oferi suport respirator si
ventilatie mecanic3, redistribuirea temporara si reorganiza-
rea resurselor din spitale, au devenit necesare cu consecin-
te semnificative pentru toate specialititile medicale. in plus,
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tion reached pandemic levels in March 2020. In the absence
of vaccines or curative medical treatment, COVID-19 has an
unprecedented global impact on public health and health
services. SARS-CoV-2 not only causes viral pneumonia, but
also has major implications for the cardiovascular system.
Material and methods. The scientific publications con-
cerning the new SARS-CoV-2 virus, that causes the COVID-19
infection and its cardiovascular implications, has been stud-
ied. The material was synthesized based on international ar-
ticles, in English - implying randomized trials, cohort stud-
ies, clinical cases, published during the last year and some
older articles published in the last 3 years. The articles were
selected from the PubMed and Springer Link databases by
keywords: “SARS-CoV-2",“COVID-19", “cardiovascular system”,

”oa T

“cardiac disease”, “myocarditis”, “arrhythmia”, “hypertension”,
“acute coronary syndrome”, “chronic cardiac injury”. The in-
formation is presented in the form of a narrative review.

Results. Patients with cardiovascular risk factors, as well
as the patients with established cardiovascular disease and
cerebrovascular disease, have been identified as particularly
vulnerable populations, with increased morbidity and mor-
tality when suffering from COVID-19. A considerable pro-
portion of patients may develop heart damage in the context
of COVID-19, which provides an increased risk of in-hospital
mortality. In addition to arterial and venous thrombotic
complications, which present as acute coronary syndromes
(ACS) and venous thromboembolisms (VTE), myocarditis
plays an important role in the development of acute heart
failure (HF). A wide range of arrhythmias, which complicates
the evolution of COVID-19, has also been reported, including
the potential pro-arrhythmic effects of COVID-19 treatment
and associated pathologies.

Conclusions. Severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) causing coronavirus disease 2019
(COVID-19), has reached pandemic levels. Patients with
established cardiovascular risk factors and cardiovascular
disease are a vulnerable population when suffering from
COVID-19, with an increased risk of morbidity and mortality.

Key words: COVID-19 infection, pathophysiological
mechanisms, acute heart injury, chronic cardiovascular pa-
thology.

Introduction

The SARS-CoV-2 virus, that causes COVID-19 infection,
reached pandemic levels in March 2020. In the absence
of vaccines or curative medical treatment, COVID-19 has
an unpreceded global impact on public health and health
services. Due to the unexpected increase in the need for a
larger capacity of intensive care units (ICUs) with the pos-
sibility of providing respiratory support and mechanical
ventilation, it had become imperative the temporary re-
distribution and reorganization of hospital resources with
significant consequences for all medical specialties. Thus,
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masurile de protectie impotriva SARS-CoV-2 au o importanta
deosebita pentru personalul din domeniul ocrotirii sanatatii
in contact direct cu pacientii care sufera de COVID-19, pre-
cum si pentru pacientii consultati in conditii de ambulator
si cei spitalizati fara infectie. Avand in vedere resursele limi-
tate de asistenta medicald, furnizorii de servicii medicale se
confrunta cu considerente etice cu privire la modul in care
se acorda prioritate accesului la Ingrijiri pentru pacientii in-
dividuali, precum si acordarea de ingrijiri pentru COVID-19,
fara a neglija alte situatii de urgenta cu risc vital. De remarcat
faptul, ca testele de detectare a virusului la pacientii asimp-
tomatici si simptomatici au limitari importante in ceea ce
priveste sensibilitatea si specificitatea si vor fi completate de
teste pentru anticorpi, pentru identificarea celor deja infec-
tati. SARS-CoV-2 nu provoaca numai pneumonie virala, dar
are implicatii majore asupra sistemului cardiovascular (CV).
Pacientii cu factori de risc CV, inclusiv sexul masculin, varsta
fnaintatd, diabetul, hipertensiunea arteriala si obezitatea,
precum si pacientii cu boli cardiovasculare (BCV) stabilite si
boli cerebrovasculare au fost identificati, ca fiind populatii de-
osebit de vulnerabile, cu morbiditate si mortalitate crescuta
atunci cand sufera de COVID-19 [1]. O proportie considera-
bila a pacientilor pot dezvolta leziuni cardiace in contextul
COVID-19, care ofera un risc crescut de mortalitate intraspi-
taliceasca. Pe 1anga complicatiile trombotice arteriale si ve-
noase, ce se prezinta ca sindroame coronariene acute (SCA)
si tromboembolisme venoase (TEV), miocardita joaca un rol
important in dezvoltarea insuficientei cardiace (IC) acute.
De asemenea, a fost raportatd o gama largad de aritmii care
complicd evolutia COVID-19, incluzand potentialele efecte
pro-aritmice ale tratamentului COVID-19 si patologiile aso-
ciate. Datoritad redistribuirii resurselor de asistentda medi-
cald, accesul la tratamentul de urgentd, inclusiv terapia de
reperfuzie, poate fi afectat intr-o oarecare masura, in functie
de gravitatea epidemiei la nivel local. Acest lucru este agra-
vat si de ingrijorarea crescanda cu privire la prezentarea in-
tarziatd a urgentelor CV, deoarece pacientii sunt mai rezer-
vati in solicitarea asistentei medicale n timpul pandemiei.

Material si metode

A fost studiata literatura stiintifica referitoare la infectia
cu noul virus SARS-CoV-2, care provoaca infectia COVID-19
si implicatiile cardiovasculare ale acestuia. Materialul a fost
sintetizat in baza articolelor internationale, in limba engleza
- studii randomizate, de cohorta, cazuri clinice, publicate pe
parcursul ultimului an si cateva articole mai vechi publicate
in ultimii 3 ani. Articolele au fost selectate din bazele de date
PubMed si Springer Link dupa cuvintele cheie: ,SARS-CoV-2’,

”

,COVID-19’; ,cardiovascular system’, ,cardiac disease’; ,myo-
carditits’, ,arrhythmia’, ,hypertension’, ,acute coronary syn-
drome’; ,chronic cardiac damage”. Informatia este prezentata
sub forma de sinteza narativa.

Dupa examinarea titlurilor articolelor obtinute, au fost
selectate doar lucrarile ce contineau informatii relevante de

infectia COVID-19 si interconexiunea acesteia cu patologiile
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protection measures against SARS-CoV-2 are of particular
importance for healthcare professionals in direct contact
with patients with COVID-19, as well as for outpatients and
those hospitalized without infection. Given the limited re-
sources of healthcare system, health care providers face
ethical considerations about how to prioritize access to
care for individual patients, as well as the provision of care
for COVID-19, without neglecting other situations of care or
life-threatening emergency. It should be noted that testing
methods in asymptomatic and symptomatic patients have
important limitations in terms of sensitivity and specificity
and should be complemented by antibody tests to identify
the infected subjects.

SARS-CoV-2 not only causes viral pneumonia, but has
major implications for the cardiovascular system (CV). Pa-
tients with CV risk factors, including male gender, old age,
diabetes, hypertension and obesity, as well as patients with
established cardiovascular disease (CVD) and cerebrovascu-
lar disease were identified as particularly vulnerable popu-
lations, with increased morbidity and mortality then when
suffering from COVID-19 [1]. A considerable proportion of
patients may develop heart damage in the context of COV-
ID-19, which provides an increased risk of in-hospital mor-
tality. In addition to arterial and venous thrombotic compli-
cations, which present as acute coronary syndromes (ACS)
and venous thromboembolisms (VTE), myocarditis plays
an important role in the development of acute heart failure
(HF). A wide range of arrhythmias complicating the evolu-
tion of COVID-19 has also been reported, including potential
pro-arrhythmic effects of COVID-19 treatment and associ-
ated pathologies. Due to the redistribution of healthcare re-
sources, access to emergency treatment, including reperfu-
sion therapy, may be affected to some extent, depending on
the severity of the epidemy at the local level. This is exacer-
bated by growing concern about the delayed presentation
of CV emergencies, as patients are more reluctant to seek
medical care during the pandemic period.

Material and methods

The scientific publications dedicated to the new SARS-
CoV-2 virus, that causes COVID-19 infection and its car-
diovascular implications, has been studied. The material
was synthesized based on international articles, in English
- randomized clinical trials, cohort studies, clinical cases,
published during the last year and some older articles pub-
lished in the last 3 years. The articles were selected from the
PubMed and Springer Link databases by keywords: “SARS-
CoV-2",“COVID-19", “cardiovascular system”, “cardiac disease”,
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“myocarditis”, “arrhythmia”, “hypertension”, “acute coronary
syndrome”, “chronic cardiac injury”. The information is pre-
sented in the form of a narrative review.

After analysing the titles of the obtained articles, only
the works containing relevant information about COVID-19
infection and its interconnections with cardiovascular pa-

thologies, were selected. Duplicate publications, those that



cardiovasculare. Publicatiile duplicate, cele care nu au cores-
puns scopului lucrarii si nu au prezentat date sau surse de
date credibile, au fost excluse din lista publicatiilor generate
de motorul de cautare.

Rezultate

Noul focar de coronavirus COVID-19, raportat pentru pri-
ma data la 8 Decembrie 2019, in provincia Hubei din China,
a fost desemnat pandemic de Organizatia Mondialad a Sanata-
tii (OMS) la 11 martie 2020. Aceasta boald, recunoscutd ca o
infectie cu un nou betacoronavirus de Dr. Zhang Jixian de la
Spitalul Provincial Hubei de medicina occidentala Chineza si
Vestica Integratd, s-a raspandit exponential In aproape toate
tarile din Intreaga lume. Epicentrul s-a mutat din China in Eu-
ropa In lunile februarie / martie 2020 si apoi in SUA in martie
/ aprilie 2020. Pandemia de COVID-19 are multiple consecin-
te medicale, psihologice si socio-economice. COVID-19 repre-
zintd, probabil, cea mai mare amenintare cu care se confrunta
societdtile In secolul XXI. Prin urmare, intelegerea fiziopatolo-
giei, implicatiilor sale clinice si dezvoltarea de noi strategii de
preventie si tactici terapeutice, au o importanta primara. Pe
baza examinarii datelor disponibile in bazele de date publice,
riscul de infectie si mortalitate creste odata cu Tnaintarea var-
stei si prezinta dimorfism sexual. Persoanele in varsta, de sex
masculine, reprezintd cel mai mare risc de infectie, precum
si de deces. In ciuda tropismului pentru plimani a virusului,
unde provoacd pneumonitd interstitial3, in cele mai grave ca-
zuri se dezvolta insuficienta poliorganica majora.

Sistemul cardiovascular pare sd aiba interactiuni comple-
xe cu COVID-19. Multiple rapoarte publicate, evidentiaza va-
tdmarea miocardului in 20-40% din cazurile spitalizate care
se manifesta ca dureri toracice cardiace, uneori fulminante,
insuficienta cardiaca, aritmii cardiace si moarte cardiaca. Cu
adevarat, simptomele de dureri toracice cardiace si palpita-
tii fiind principalele acuze la prezentare la unele categorii de
pacienti [1-4].

In timp ce COVID-19 este nediscriminatoriu, implicand
atat persoane sanatoase, cat si pe cele cu comorbiditati,
aproximativ jumatate din cei internati in spitale din pro-
vincia Hubei cu COVID-19 au avut comorbiditati cunoscu-
te. Numarul de pacienti cu afectiuni comorbide a constituit
aproximativ doua treimi dintre cei care au necesitat terapie
intensiva sau care nu au supravietuit. Pacientii cu afectiuni
CV preexistente (hipertensiune arteriald in special) au avut
cea mai mare morbiditate (10,5%) in urma infectiei [5, 6].
Comorbiditatile non-CV, inclusiv diabetul zaharat, patolo-
giile pulmonare si obezitatea sunt, de asemenea, predictori
majori ai prognosticului nefavorabil. In mod similar, in anali-
zarecentd a 5700 de pacienti spitalizati cu COVID-19 in zona
New York City, comorbiditati comune au fost hipertensiunea
arteriala (57%), obezitatea (42%) si diabetul (34%) [7].
Aceste aspecte subliniaza importanta si necesitatea evalua-
rii si tratamentului multidisciplinar, inclusiv CV in evaluare
si terapie, pentru a reduce mortalitatea pe parcursul pande-
miei COVID-19 [8].

Unstudiu chinez aanalizat 72.314 fise ale pacientilor care,
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did not correspond to the purpose of the paper and did not
present credible data or data sources, were excluded from
the list of publications generated by the search engine.

Results

The new outbreak of coronavirus COVID-19, first reported
on December 8, 2019, in China’s Hubei Province, was desig-
nated pandemic by the World Health Organization (WHO)
on March 11, 2020. This disease, recognized as an infection
with a new betacoronavirus by Dr. Zhang Jixian in Hubei Pro-
vincial Hospital of Chinese and Western Integrated Medicine,
has spread exponentially in almost all countries around the
world. The epicenter moved from China to Europe in Febru-
ary / March 2020 and then to the USA in March / April 2020.
The COVID-19 pandemic has multiple medical, psychological
and socio-economic consequences. COVID-19 is probably the
biggest threat facing societies in the 21st century. Therefore,
understanding the pathophysiology, clinical implications and
developing new prevention strategies and therapeutic tactics
are of primary importance. Based on the examination of data
available in public databases, the risk of infection and mortal-
ity increases with age and shows sexual dimorphism. Elderly
men are at the highest risk of infection as well as of death. De-
spite the lung tropism of the virus, where it causes interstitial
pneumonitis, in the most severe cases multiple organ failure
develops.

The cardiovascular system appears to have complex in-
teractions with COVID-19. Multiple published reports high-
light myocardial injury in 20-40% of hospitalized cases that
manifest as chest pain, sometimes fulminant, heart failure,
heart arrhythmias and cardiac death. Indeed, the symptoms
of chest tightness and palpitations being the main complains
at presentation in some categories of patients [1-4].

While COVID-19 is non-discriminatory, involving both
healthy people and those with comorbidities, about half of
those hospitalized in Hubei Province with COVID-19 had
known comorbidities. The number of patients with comor-
bid conditions accounted for about two-thirds of those who
required intensive care or did not survive. Patients with
pre-existing CV conditions (especially hypertension) had
the highest morbidity (10.5%) following the infection [5, 6].
Non-CV comorbidities, including diabetes, lung disease and
obesity are also major predictors of the unfavorable progno-
sis. Similarly, in the recent analysis of 5700 patients hospital-
ized with COVID-19 in the New York City area, the common
comorbidities were hypertension (57%), obesity (42%) and
diabetes (34%) [7]. These issues underline the importance
and need for multidisciplinary assessment and treatment,
including CV approach in assessment and therapy, to reduce
mortality during the COVID-19 pandemic [8].

A Chinese study analysed 72.314 patient records, repre-
senting 44.672 (61.8%) confirmed cases, 16.186 (22.4%)
suspected cases and 889 (1.2%) asymptomatic cases [5]. Of
the cases confirmed in this study, 12.8% had hypertension,
5.3% diabetes and 4.2% CVD [5]. Strikingly, these numbers
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au reprezentat 44.672 (61,8%) cazuri confirmate, 16.186
(22,4%) cazuri suspecte si 889 (1,2%) cazuri asimptomatice
[5]. Dintre cazurile confirmate in acest studiu, 12,8% au avut
hipertensiune arteriald, 5,3% diabet si 4,2% BCV [5]. in mod
izbitor, aceste cifre sunt mai mici decat prevalenta factorilor
de risc CV la populatia tipica din China, dar este important
de mentionat, ca acestea nu sunt ajustate pentru varsta si in
53% din cazuri au lipsit datele despre comorbidititi [9]. In
analiza retrospectiva timpurie, bazata pe date de la 138 de
pacienti din Wuhan, China, aproximativ 50% dintre pacientii
cu infectie cu COVID-19 au avut una sau mai multe comorbi-
ditati [10]. La pacientii internati cu infectii severe COVID-19,
proportia comorbiditatilor a fost de pana la 72% [10]. Ra-
mane vag daca diabetul, hipertensiunea arteriala si BCV sunt
legate cauzal sau asociate varstei [11]. Cu toate acestea, un
mesaj important este faptul cd pacientii care dezvolta boala
severd sunt mai vulnerabili din cauza comorbiditatilor, in-
clusiv BCV.

Verity et al. [11] au estimat ca raportul de fatalitate a
cazurilor din China (ajustat pentru demografie) a fost de
1,38%, dar estimarea cazului de fatalitate depinde foarte
mult de strategia de testare a cazurilor care nu sunt grave,
deoarece multe cazuri raman neverificate. Cazul-fatalitate
este cel mai mare la grupele de varsta mai mare: raportul de
fatalitate a cazurilor a fost de 0,32 la pacientii cu varsta <60
ani, comparativ cu 6,4% la pacientii cu varsta peste >60 de
ani [11]. In Italia, fatalitatea a variat de la 0% sub varsta de
30 de ani la 3,5% pentru varsta 60-69 ani si 20% peste 80
de ani [12]. Acest lucru subliniaza faptul ca cresterea varstei
este un factor important de risc pentru cursul sever al infec-
tiilor cu COVID-19. BCV subiacenta este, de asemenea, asoci-
atd cu un risc mai mare pentru o infectie severa cu COVID-19.
Cu toate acestea, intr-un studiu de cohorta retrospectiva a
72.314 cazuri in China pacientii cu comorbiditati CV au avut
un risc de mortalitate de cinci ori mai mare (10,5%), fara
ajustarea pentru varsta [13]. Analizele multinationale de co-
horta vor oferi mai multe informatii cu privire la prevalenta
si riscul de comorbiditati CV in infectia cu COVID-19. Exista
multiple mecanisme potentiale care explica motivul pentru
care cursul bolii este mai sever la pacientii cu factori de risc
CV subiacenti si BCV [14].

Manifestarile cardiovasculare si evolutia clinicd a in-
fectiei cu COVID-19

Focarele anterioare de coronavirus, cum ar fi sindromul
respirator acut sever (SARS) si sindromul respirator din Ori-
entul Mijlociu (MERS) au fost asociate cu o povara semnifi-
cativa de comorbiditati si complicatii CV [14, 15]. Complica-
tiile cardiace frecvente in SARS au fost hipotensiunea, mio-
cardita, aritmiile si moartea cardiaca subita (MCS) [16, 17].
Evaludrile in pacientilor cu SARS au evidentiat modificari
electrocardiografice, afectare diastolica subclinica a ventri-
culului stang (VS) si cresterea troponinelor cardiace, in timp
ce MERS a fost asociat cu miocardita si IC [16].

Infectia cu COVID-19 pare sd aiba manifestari cardiace
comparabile. Autopsiile pacientilor cu COVID-19 au eviden-
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are lower than the prevalence of CV risk factors in the typi-
cal Chinese population, but it is important to note that they
are not age-adjusted and in 53% of cases comorbidity data
were missing [9]. In early retrospective analysis based on
data from 138 patients in Wuhan, China, approximately 50%
of patients with COVID-19 infection had one or more comor-
bidities [10]. In hospitalized patients with severe COVID-19
infections, the proportion of comorbidities was up to 72%
[10]. It remains vague whether diabetes, hypertension and
CVD are causally linked or associated with age [11]. How-
ever, an important message is that patients who develop
severe disease are more vulnerable due to comorbidities,
including CVD.

Verity et al. [11] estimated that the fatality ratio in China
(adjusted for demographics) was 1.38%, but the estimation
of the fatality case depends very much on the non-severe
case testing strategy, as many cases remain unverified. The
fatality case is the highest in the older age groups: the fatal-
ity ratio of the cases was 0.32 in patients aged <60 years,
compared to 6.4% in patients over >60 years [11]. In Italy,
fatality ranged from 0% under the age of 30 to 3.5% for the
age of 60-69 years and 20% over the age of 80 [12]. This
highlights the fact that increasing age is an important risk
factor for the severe course of COVID-19 infections. The un-
derlying CVD is also associated with an increased risk of se-
vere COVID-19 infection. However, in a retrospective cohort
study of 72.314 cases in China, patients with CV comorbidi-
ties had a five-fold higher risk of mortality (10.5%) without
age adjustment [13]. Multinational cohort assay will provide
more information on the prevalence and risk of CV comor-
bidities in COVID-19 infection. There are multiple potential
mechanisms that explain why the course of the disease is
more severe in patients with underlying CV and CV risk fac-
tors [14].

Cardiovascular manifestations and clinical presenta-
tion of the COVID-19 patient

Previous outbreaks of coronaviruses, such as severe
acute respiratory syndrome (SARS) and Middle East respira-
tory syndrome (MERS) have been associated with a signifi-
cant burden of comorbidities and CV complications [14, 15].
Common cardiac complications in SARS were hypotension,
myocarditis, arrhythmias, and sudden cardiac death (SCD)
[16, 17]. Workup in patients with SARS revealed electrocar-
diographic changes, subclinical left ventricular (LV) diastolic
impairment, and increased cardiac troponins, while MERS
was associated with myocarditis and HF [16].

COVID-19 infection appears to have comparable cardiac
manifestations. Autopsies of patients with COVID-19 revealed
myocardial infiltration by interstitial mononuclear inflamma-
tory cells [18]. COVID-19 infections are associated with ele-
vated levels of cardiac biomarkers due to myocardial injury.
Myocardial lesions and elevated levels of biomarkers are like-
ly to be associated with myocarditis and infection-induced
ischemia [19]. In a study by Shi et al. [20] in 416 patients of
whom 57 died, heart damage was a common finding (19.7%).



tiat infiltrarea miocardului de catre celulele inflamatorii
mononucleare interstitiale [18]. Infectiile cu COVID-19 sunt
asociate cu niveluri crescute ale biomarkerilor cardiaci din
cauza leziunii miocardice. Este probabil ca leziunile miocar-
dice si nivelurile crescute de biomarkeri sa fie asociate cu
miocarditd si ischemie indusi de infectie [19]. Intr-un stu-
diu realizat de Shi et al. [20] la 416 pacienti dintre care 57
au decedat, afectarea cardiaca a fost o constatare comuna
(19,7%). Din randurile pacientilor decedati 10,6% se pre-
zentau cu boala arterelor coronare (BAC), 4,1% cu IC si 5,3%
cu boli cerebrovasculare [20]. La analizele ajustate multiva-
riabile, leziunea cardiaca a fost asociata Tn mod semnifica-
tiv si independent cu mortalitatea ([RR]: 4,26) [20]. In mod
similar, intr-un studiu realizat de Guo et al. [21], nivelurile
crescute de troponind T din cauza leziunilor cardiace au fost
asociate cu o mortalitate semnificativ mai mare. Acesti paci-
enti aveau probabilitate mai inalta sa fie barbati, sa fie mai in
varsta si sa aiba multiple comorbiditati, cum ar fi hiperten-
siunea arteriala si BAC [20]. Infectiile severe cu COVID-19
sunt, de asemenea, potential asociate cu aritmii cardiace, cel
putin partial din cauza miocarditei coexistente infectiei [10].

Pe langa complicatiile acute, infectia cu COVID-19 poate fi,
de asemenea, asociatd cu un risc CV crescut pe termen lung.
Este bine stabilit c3, la pacientii cu pneumonie, hiperocoagu-
labilitatea si activitatea inflamatorie sistemica pot persista
o perioada indelungata [14]. Mai mult, studiile de urmarire
a epidemiei SARS au demonstrat ca pacientii cu istoric de
infectie cu SARS-coronavirus au avut adesea hiperlipidemie,
anomalii ale sistemului CV sau tulburdri ale metabolismu-
lui glucidic [14, 16]. Cu toate acestea, SARS a fost tratat cu
metilprednisolon, care ar putea fi explicatia perturbarilor pe
termen lung a metabolismului lipidic, mai probabil decat o
consecinta a infectiei in sine [18]. Pana in prezent nu sunt
cunoscute efecte pe termen lung ale infectiei cu COVID-19,
insa aceste consecinte ale infectiei SARS-coronavirus justifi-
ca supravegherea pacientilor cu COVID-19 recuperati.

Mecanismele fiziopatologice ale afectdrii sistemului
cardiovascular in contextul infectiei COVID-19

COVID-19 este cauzat de un nou betacoronavirus, nu-
mit oficial de OMS drept SARS-CoV-2. Coronavirusurile sunt
virusuri cu acid ribonucleic cu o singura catena (ARN), cu
proiectii de suprafata care corespund proteinelor spike de
suprafata. SARS-CoV-2 este foarte virulentd, iar capacitatea
de transmisie este mai mare decat virusul SARS anterior (fo-
carul din 2003), cu abundenta ridicata la persoanele infec-
tate (pana la un miliard de exemplare ARN per ml de sputa)
si stabilitate pe termen lung pe suprafete contaminate [22].
SARS-CoV-2 este mai stabil pe plastic si otel inoxidabil, decat
pe cupru si carton, iar virusul viabil a fost detectat pana la
72 de ore de la aplicarea pe aceste suprafete [22]. In timp ce
infectiozitatea SARS-CoV-2 este mai mare decat cea a gripei
sau a SARS-coronavirusului, sunt necesare mai multe date
pentru evaluarea exactd [23]. Transmiterea are loc, in primul
rand, printr-o combinatie de raspandire prin picaturi si con-
tact direct si indirect si poate fi, de asemenea, transmisa in
aer. Perioada de incubatie virala este de 2-14 zile, (mai frec-
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Among the deceased patients, 10.6% presented with coro-
nary artery disease (CAD), 4.1% with HF and 5.3% with cere-
brovascular disease [20]. In adjusted multivariate analyses,
cardiac injury was significantly and independently associated
with mortality ([HR]: 4.26) [20]. Similarly, in a study by Guo
et al. [21], elevated troponin T levels due to heart injury have
been associated with significantly higher mortality. These pa-
tients were more likely to be male, older, and have multiple
comorbidities, such as high blood pressure and CAD [20]. Se-
vere COVID-19 infections are also potentially associated with
cardiac arrhythmias, at least partially due to coexisting myo-
carditis infection [10].

In addition to acute complications, COVID-19 infection
may also be associated with an increased long-term CV risk.
Itis well established that in patients with pneumonia, hyper-
coagulability and systemic inflammatory activity may per-
sist for a long time [14]. Moreover, follow-up studies of the
SARS epidemic have shown that patients with a history of
SARS-coronavirus infection often had hyperlipidaemia, ab-
normal CV system or disorders of glucose metabolism [14,
16]. However, SARS has been treated with methylpredniso-
lone, which could be the explanation for long-term dysregu-
lation of lipid metabolism, more likely than a consequence of
the infection itself [18]. The long-term effects of COVID-19
infection are not known yet, but these consequences of
SARS-coronavirus infection justify the surveillance of recov-
ered COVID-19 patients.

Pathophysiological mechanisms of cardiovascular
damage in the context of COVID-19 infection

COVID-19 is caused by a new beta-coronavirus officially
named by the WHO as SARS-CoV-2. Coronaviruses are sin-
gle-stranded ribonucleic acid (RNA) viruses with surface
projections that correspond to surface spike proteins. SARS-
CoV-2 is highly virulent and has a higher transmission capac-
ity than the previous SARS virus (2003 outbreak), with high
abundance in infected individuals (up to one billion RNA
specimens per ml of sputum) and long-term stability on con-
taminated surfaces [22]. SARS-CoV-2 is more stable on plas-
tic and stainless steel than on copper and cardboard, and the
viable virus was detected up to 72 hours after application
on these surfaces [22]. While the infectivity of SARS-CoV-2
is higher than that of influenza or SARS-coronavirus, more
data are needed for accurate assessment [23]. Transmission
occurs primarily through a combination of droplet spread-
ing and direct and indirect contact and can also be transmit-
ted through the air. The viral incubation period is 2-14 days,
(more often 3-7 days) [24]. Patients are contagious during
the latency period. SARS-CoV-2 can be initially detected 1-2
days before the onset of upper respiratory tract symptoms.
Mild cases were found to have early viral clearance, with
90% of these patients repeatedly testing the reverse tran-
scriptase chain polymerization (RT-PCR) reaction until day
10 after onset. On the contrary, all severe cases were posi-
tive on the 10th day after onset and even afterwards [25].
The mean duration of viral spread was 20 days (range: 17-
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vent 3-7 zile) [24]. Pacientii sunt contagiosi in perioada de
latenta. SARS-CoV-2 poate fi initial detectat cu 1-2 zile Tnain-
te de debutul simptomelor tractului respirator superior. S-a
constatat ca cazurile usoare au un clearance viral precoce,
90% dintre acesti pacienti, testand in mod repetat negativ
reactia de polimerizare in lant pentru revers transcriptaza
(RT-PCR) pana la ziua a 10-a dupa debut. Dimpotriva, toa-
te cazurile severe au fost pozitive in ziua a 10-a de la debut
si chiar dupa acest termen [25]. Durata medie raspandirii a
virale a fost de 20 de zile (intervalul: 17-24 zile) la supra-
vietuitori [26]. Cea mai lunga duratad observatd a eliminarii
virusului la supravietuitori a fost de 37 de zile [26].

Receptorul gazdd, prin care SARS-CoV-2 intrd in celule
pentru a declansa infectia, este enzima de conversie a angio-
tensinei 2 (ECA2) [27, 28]. ECA2 este o proteinda multifuncti-
onala. Rolul sdu fiziologic primar este conversia enzimatica
a angiotensinei (Ang) II in Ang-(1-7) si Ang I in Ang-(1-9),
care sunt peptide protectoare pentru sistemul CV [29]. Cu
toate acestea, In contextul COVID-19, ECA2 este, de aseme-
nea, implicata in SARS prin functia sa de receptor al corona-
virusului [30]. Legarea proteinei spike SARS-CoV-2 la ECA2
faciliteaza intrarea virusului in celule epiteliale din alveolele
pulmonare, unde este exprimat puternic prin procese care
implica proteina transmembranara serind 2 asociata supra-
fatei celulare (TMPRSS2) [31]. In cadrul citoplasmei celule-
lor gazda, ARN-ul genomului viral este eliberat si se repro-
duce, ducand la un ARN genomic nou format, care este pro-
cesat in vezicule, continand virioni ce se contopesc cu mem-
brana celularda pentru a elibera virusul. SARS-CoV-2 este
raspandit in principal prin tractul respirator prin picaturi,
secretii respiratorii si contact direct. SRA / ECA2 pare sa fie
perturbat de infectia cu SARS-CoV-2, care probabil joaca un
rol patogen in leziunile pulmonare severe si insuficienta re-
spiratorie in COVID-19 [32]. In plus, pe 1anga plamani, ECA2
este foarte exprimata in tesutul cardiac, vasele sanguine si
tractul gastro-intestinal [33, 34]. COVID-19 este in primul
rand o boala respiratorie, dar multi pacienti prezinta si BCV,
inclusiv hipertensiune arteriala, leziuni cardiace acute si mi-
ocardita [15, 35]. Aceste fenomene pot fi secundare afectarii
pulmonare, deoarece leziunea pulmonara acuta in sine duce
la cresterea sarcinii cardiace si poate fi problematica in spe-
cial la pacientii cu IC preexistenta. BCV pot fi, de asemenea,
un fenomen primar, avand in vedere rolul patofiziologic im-
portant al SRA / ECA2 in sistemul CV si faptul ca ECA2 este
exprimata la nivel de cord, celulele vasculare si pericite [36].

Dereglarea activitdtii sistemului imun si patologia
cardiovasculard in COVID-19

Mecanismele inflamatorii si activarea raspunsurilor im-
mune, stau la baza unei game largi de BCV, inclusiv ateroscle-
roz3, IC si hipertensiune arteriala [37, 38]. Aceste perturbari
pot avea diferite grade de exprimare in infectia COVID-19.
In primul rand, un receptor prin care SARS-CoV-2 poate in-
tra in celule este un grup de diferentiere 209 (CD209) [39].
CD209 este exprimat in macrofage care promoveaza invazia
virusului in celulele imune din tesuturile cardiace si vascula-
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24 days) in survivors [26]. The longest observed duration of
virus clearance in survivors was 37 days [26].

The host receptor through which SARS-CoV-2 enters cells
to trigger infection is the angiotensin 2 converting enzyme
(ACE2) [27, 28]. ACE2 is a multifunctional protein. Its prima-
ry physiological role is the enzymatic conversion of angioten-
sin (Ang) II to Ang-(1-7) and Ang I to Ang-(1-9), which are
protective peptides for the CV system [29]. However, in the
context of COVID-19, ACE2 is also involved in SARS through
its coronavirus receptor function [30]. Binding of the SARS-
CoV-2 spike protein to ACE2 facilitates the entry of the virus
into epithelial cells in the lung alveoli, where it is strongly ex-
pressed, through processes involving cell surface-associated
serum transmembrane protein 2 (TMPRSS2) [31]. Within
the cytoplasm of host cells, the RNA of the viral genome is
released and reproduces leading to a newly formed genom-
ic RNA, which is processed into vesicles containing virions
that fuse with the cell membrane to release the virus. SARS-
CoV-2 is spread mainly through the respiratory tract through
drops, respiratory secretions and direct contact. RAS / ACE2
appears to be dysregulated by SARS-CoV-2 infection, which
probably plays a pathogenic role in severe lung injury and
respiratory failure in COVID-19 [32]. In addition to the lungs,
ACE2 is highly expressed in cardiac tissue, blood vessels and
the gastrointestinal tract [33, 34]. COVID-19 is primarily a
respiratory disease, but many patients also have CVD, in-
cluding high blood pressure, acute heart failure, and myocar-
ditis [15, 35]. These phenomena may be secondary to lung
damage, as acute lung injury itself leads to increased cardiac
load and may be problematic especially in patients with pre-
existing HF. CVD may also be a primary phenomenon, given
the important pathophysiological role of RAS/ACE2 in the
CV system and the fact that ACE2 is expressed in the heart,
vascular cells and pericytes [36].

Disorders of the immune system and cardiovascular
pathology in COVID-19

Inflammatory mechanisms and activation of immune re-
sponses underlie a wide range of CVD, including atheroscle-
rosis, HF, and hypertension [37, 38]. These disorders may
have varying degrees of expression in COVID-19 infection.
First, a receptor through which SARS-CoV-2 can enter cells
is a 209 (CD209) differentiation group [39]. CD209 is ex-
pressed in macrophages that promote virus invasion into im-
mune cells in cardiac and vascular tissues. More importantly,
in severe cases of COVID-19, systemic growth of numerous
cytokines including IL-6 IL-2, IL-7, granulocyte colony stim-
ulating factor, CXC chemokine 10 (CXCL10), chemokine (CC-
motif) ligand 2, and tumour necrosis factor a were all ob-
served in subjects with COVID-19 [40], which corresponds
to the characteristics of cytokine release syndrome (CRS).
Modified vascular permeability can lead to non-cardiogenic
pulmonary oedema and promote ARDS, as well as dysfunc-
tion of several organs. Elevated serum IL-6 levels are a com-
mon feature in CRS. IL-6 is a clinical predictor of mortality
in COVID-19 [41]. Therefore, IL-6 dosing would be an option



re. Mai important, in cazurile severe de COVID-19, cresterea
sistemica a numeroase citokine incluzand IL-6, IL-2, IL-7, fac-
torul de stimulare a coloniilor granulocitelor, CXC chemoki-
ne 10 (CXCL10), chemokine (motif-CC) ligand 2, si factorul
o de necroza tumorala au fost toate observate la subiectii cu
COVID-19 [40], care corespunde caracteristicilor sindromu-
lui de eliberare de citokine (SEC). Permeabilitatea vasculara
modificatd, poate duce la edem pulmonar non-cardiogen si
promoveaza SDRA, precum si disfunctia mai multor organe.
Nivelurile ridicate de IL-6 serice sunt o caracteristicd comu-
na in SEC. IL-6 este un predictor clinic al mortalitatii in CO-
VID-19 [41]. Prin urmare, dozarea IL-6 ar fi o optiune pen-
tru identificarea SEC in cadrul infectiei COVID-19. In cele din
urma, s-a demonstrat ca hipertensiunea arteriala este aso-
ciata cu limfocitele circulante la pacienti [42], iar disfunctia
celulelor T CD8 cu dezvoltarea BCV [43]. CD8 T reprezintd un
pilon al imunitatii antivirale, astfel disfunctia lor poate face
ca organismul sa vizeze ineficient celulele infectate viral.

Potentialele leziuni cardiace in COVID-19

La fel ca in cazul SARS, pacientii cu COVID-19 au pre-
zentat potentiale leziuni cardiace. Chen et al. au raportat ca
dintre cei 99 de pacienti confirmati cu COVID-19 internati la
spitalul Wuhan Jinyintan, 13 (13%) au prezentat cresterea
creatinekinazei si 75 (76%) au prezentat cresterea lactat de-
hidrogenazei [44]. Wang et al. au descris caracteristicile cli-
nice a 138 pacienti spitalizati cu COVID-19 la spitalul Zhong-
nan de la Universitatea Wuhan si au identificat troponina I
high-sensitive crescutd la 10 (7,2%), In timp ce 23 (16,7%)
aveau aritmie [10]. In plus, Guan et al. au extras datele de la
1099 pacienti COVID-19 de la 552 de spitale din 31 de pro-
vincii / municipalitdti provinciale si au descoperit ca 90 din
675 (13,7%) erau cu un nivel crescut de creatininkinaza si
277 din 675 (37,2%) au prezentat un nivel crescut de lactat
dehidrogenaza [45]. Disfunctia miocardica poate fi indirec-
td, cauzatd de reducerea aportului de oxigen, insuficienta
pulmonara severa si furtuna citokinica dupa infectia SARS-
CoV-2. Cu toate acestea, exista si posibilitatea ca aceasta sa
fie atribuibilad scaderii activitatii ECA2 la nivel de cord, la fel
ca in cazul SARS. Oudit et al. [46] au detectat prezenta SARS-
CoV si o expresie marcat redusa a ECA2 in inima soarecilor
infectati intranazal cu SARS-CoV. Ei au raportat, de aseme-
nea, ca SARS-CoV a fostizolatla 7 din 20, dintre inimile uma-
ne supuse autopsiei, iar afectarea miocardului a fost insotita
si de scaderea expresiei proteice a ECA2 miocardice. Recent,
un caz de autopsie de COVID-19 a fost raportat in limba chi-
neza [47]. Liu et al. [47] au observat o cantitate moderata
de lichid transparent de culoare galben deschisa in cavitatea
pericardica si edem epicardic usor, la un barbat de 85 de ani,
care a decedat din cauza COVID-19. Ei au raportat, de aseme-
nea, ca sectiunea miocardului era asemanatoare cu carnea
de peste de culoare rosu-gri. Avand in vedere ca acest paci-
ent in varsta a prezentat un istoric de boala coronariang, iar
faptul daca leziunea miocardica a fost asociata cu infectia cu
SARS-CoV-2 nu este Inca clar. Cu toate acestea, dovezi directe
care demonstreaza ca SARS-CoV-2 infecteaza inima si scade
expresia ECA2 la moment lipsesc.
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for the identification of CRS in COVID-19 infection. Finally,
hypertension has been shown to be associated with circulat-
ing lymphocytes in patients [42], and CD8 T cell dysfunction
with the development of CVD [43]. CD8 T is the pillar of an-
tiviral immunity, so their dysfunction can cause the body to
ineffectively target virally infected cells.

Potential heart damage in COVID-19

As with SARS, patients with COVID-19 have potential
heart damage. Chen et al. [44] reported that of the 99 con-
firmed COVID-19 patients admitted to Wuhan Jinyintan Hos-
pital, 13 (13%) had increased creatine kinase and 75 (76%)
had increased lactate dehydrogenase. Wang et al. [10] de-
scribed the clinical characteristics of 138 patients hospita-
lized with COVID-19 at Zhongnan Hospital of Wuhan Univer-
sity and identified high-sensitive troponin I increased to 10
(7.2%), while 23 (16.7%) had arrhythmia. In addition, Guan
et al. [45] extracted data from 1099 COVID-19 patients from
552 hospitals in 31 provinces / provincial municipalities
and found that 90 of 675 (13.7%) had elevated creatinine
kinase and 277 of 675 (37.2%) showed an increased level
of lactate dehydrogenase [45]. Myocardial dysfunction may
be indirect, caused by reduced oxygen supply, severe respi-
ratory failure, and cytokine storm after SARS-CoV-2 infec-
tion. However, it is also possible that this is attributable to
decreased ACE2 activity in the heart, as in the case of SARS.
Oudit et al. [46] detected the presence of SARS-CoV and a
markedly reduced expression of ACE2 in the hearts of mice
infected intranasally with SARS-CoV. They also reported
that SARS-CoV was isolated from 7 of 20 of the autopsied
human hearts, and myocardial damage was accompanied by
decreased myocardial ACE2 protein expression. Recently, an
autopsy of a COVID-19 patient has been reported in China
[47]. Liu et al. [47] observed a moderate amount of light-yel-
low clear fluid in the pericardial cavity and mild epicardial
oedema in an 85-year-old man who died from COVID-19.
They also reported that the myocardial section was similar
to red-grey fish meat. Given that this elderly patient had a
history of coronary heart disease, and whether myocardial
injury has been associated with SARS-CoV-2 infection is not
clear yet. However, direct evidence showing that SARS-CoV-2
infects the heart and decreases ACE2 expression is currently
lacking.

The relationship between hypertension, angiotensin 2
conversion enzyme and COVID-19

The prevalence of pre-existing hypertension appears to
be higher in patients with COVID-19 who develop severe dis-
ease than in those who do not [26, 36]. This also seems to
be true for ARDS or death. These previous studies have not
been adjusted for age and the impact of age still needs to be
assessed. The mechanisms underlying the potential relation-
ships between hypertension and COVID-19 are unknown
but given the important role of RAS / ACE2 in the patho-
physiology of hypertension, it is possible that dysregulation
of the system is important. Given this, it has been suggested
that the treatment of hypertension with RAS inhibitors may
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Relatiile dintre hipertensiunea arteriald, enzima de
conversie a angiotensinei 2 si COVID-19

Prevalenta hipertensiunii arteriale preexistente pare a fi
mai mare la pacientii cu COVID-19, care dezvolta boala se-
vera fata de cei care nu [26, 36]. Acest lucru pare sa fie vala-
bil si pentru sindromul de detresa respiratorie acuta (SDRA)
sau deces. Aceste studii anterioare nu au fost ajustate pentru
varstd si impactul varstei trebuie, totusi, abordat. Mecanis-
mele care stau la baza relatiilor potentiale dintre hiperten-
siune arteriala si COVID-19 sunt necunoscute, dar luand in
considerare rolul important al SRA / ECA2 1n fiziopatologia
hipertensiunii arteriale, este posibil ca dereglarea sistemului
sa fie importanta. Avand 1n vedere acest lucru, s-a presupus
ca tratamentul hipertensiunii arteriale cu inhibitorii SRA
poate influenta legarea SARS-CoV-2 de ECA2, determindnd
dezvoltarea bolii [48]. Aceasta se bazeaza pe unele descope-
riri experimentale, conform carora inhibitorii SRA provoaca
o crestere compensatorie a nivelului de ECA2 tisulara [49], si
ca inhibitorii ECA pot fi ddunatori la pacientii expusi la SARS-
CoV-2 [50]. Este totusi important de subliniat ca nu exista
dovezi clare ca utilizarea inhibitorilor enzimelor de conver-
sie a angiotensinei (IECA) sau blocantilor receptorilor de an-
giotensind (BRA) conduc la ,up-reglarea” ECA2 1n tesuturile
umane. Datele disponibile din probele de sange sugereaza ca
nu exista o asociere intre nivelurile circulante ale ECA2 si uti-
lizarea antagonistilor SRA [51]. De asemenea, se pare c3, in
modelele experimentale, BRA pot avea o influenta potential
protectoare [52, 53]. Pana in prezent, nu exista dovezi clinice
care sa sustina efectele adverse sau benefice ale inhibitorilor
SRA la pacientii cu COVID-19 si in conformitate cu recoman-
darile principalelor societati CV, pacientii aflati pe IECA sau
BRA nu ar trebui sa Intrerupa tratamentul [51, 54].

COVID-19 si anomaliile de coagulare

Criteriile coagularii intravasculare diseminate (CID) si
emboliei pulmonare, caracterizate prin cresterea nivelului
D-dimeri si produsilor de degradare a fibrinei sunt foarte
raspandite 1n cazul pacientilor cu COVID-19. Sindromul CID
a fost observat la 71,4% dintre cei care nu au supravietuit
[55]. Embolia pulmonara masiva a fost de asemenea rapor-
tatda. Acest lucru nu poate fi surprinzator, avand in vedere
starea critica a acestor subiecti, desi aspectul timpuriu al ca-
racteristicilor CID este adesea evident. In special, experienta
din China indica cresterea D-dimerilor fiind foarte predicti-
va pentru evenimentele adverse in COVID-19. Intr-un studiu
de cohorta retrospectiv, nivelurile crescute ale D- dimerilor
(>1 g / L) au fost puternic asociate cu mortalitatea intraspi-
taliceasca si aceasta relatie a fost mentinuta in analize mul-
tivariate [56]. Mai mult decat atat, experienta chineza si ita-
liana subliniaza faptul, ca modificari discrete ale nivelurilor
de D-dimeri pot fi observate precoce in evolutia bolii pana la
dezvoltarea stadiului de progresie rapida.

Leziunile cardiace acute in infectia COVID-19

Datele disponibile sugereaza ca MERS-CoV poate provoca
miocardita acuta si insuficienta cardiaca [57]. SARS- CoV-2 si
MERS-CoV au o patogenitate similara si leziunile miocardice
cauzate de infectia cu acesti virusi, fara indoiala, creste di-
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influence the binding of SARS-CoV-2 to ACEZ2, leading to the
development of the disease [48]. This is based on some ex-
perimental findings showing that RAS inhibitors can cause
a compensatory increase in tissue ACE2 levels [49], and
that ACE inhibitors may be harmful in patients exposed to
SARS-CoV-2 [50]. However, it is important to note, that there
is no clear evidence that the use of angiotensin converting
enzyme inhibitors (ACE inhibitors) or angiotensin receptor
blockers (ARBs) leads to the “up-regulation” of ACE2 in hu-
man tissues. Available data from blood samples suggest that
there is no association between circulating ACE2 levels and
the use of RAS antagonists [51]. It also appears that, in ex-
perimental models, ARB may have a potentially protective
influence [52, 53]. Currently, there is no clinical evidence to
support the adverse or beneficial effects of RAS inhibitors in
patients with COVID-19 and in accordance with the recom-
mendations of major CV guidelines, patients on ACE inhibi-
tors or ARBs should not discontinue treatment [51, 54].

COVID-19 and coagulation abnormalities

Criteria for disseminated intravascular coagulation (DIC)
syndrome and pulmonary embolism, characterized by in-
creased levels of D-dimers and fibrin degradation products,
are widespread in patients with COVID-19. DIC syndrome
was observed in 71.4% of those who did not survive [55].
Massive pulmonary embolism has also been reported. This
may not be surprising given the critical condition of these
subjects, although the early appearance of DIC characteris-
tics is often obvious. In particular, the Chinese experience
indicates the increase in D-dimers being highly predictive of
adverse events in COVID-19. In a retrospective cohort study;,
elevated levels of D-dimers (>1 g/L) were strongly associ-
ated with in-hospital mortality and this relationship was
maintained in multivariate analyses [56]. Moreover, Chinese
and Italian experience points out that discrete changes in D-
dimer levels can be observed early in the course of the dis-
ease before the development of the rapid progression stage.

Acute heart injury in COVID-19 infection

Available data suggest that MERS-CoV may cause acute
myocarditis and heart failure [57]. SARS-CoV-2 and MERS-
CoV have a similar pathogenicity and myocardial lesions
caused by infection with these viruses undoubtedly increase
the difficulty and complexity of treatment of patients. Myo-
cardial injury associated with SARS-CoV-2 occurred in 5 of
the first 41 patients diagnosed with COVID-19 in Wuhan,
whose main manifestation was increased levels of high sen-
sitive troponin [ (hs-cTnl) (>28 pg/ml) [40]. In this study,
four out of five patients with myocardial injury were hospi-
talized in the ICU, which suggests the serious nature of myo-
cardial injury in patients with COVID-19. Blood pressure
levels were significantly higher in patients treated in the
ICU than in those who did not require intensive treatment
[40]. In another report of 138 COVID-19 patients in Wuhan,
36 patients with severe symptoms were treated in the ICU.
Myocardial injury biomarker levels were significantly higher
in patients treated in the ICU than in those not treated in the



ficultatea si complexitatea tratamentului pacientilor. Leziu-
nea miocardica asociata cu SARS-CoV-2 a aparut la 5 dintre
primii 41 de pacienti diagnosticati cu COVID-19 in Wuhan,
care a avut drept manifestare principala cresterea niveluri-
lor de troponina I high sensitive (hs-cTnl) (>28 pg / ml) [40].
In acest studiu, patru din cinci pacienti cu leziune miocardi-
ca au fost internati UTI, fapt ce sugereaza natura grava a lezi-
unii miocardice la pacientii cu COVID-19. Nivelurile tensiunii
arteriale au fost semnificativ mai inalte la pacientii tratati in
UTI decat la cei care nu au necesitat tratament intensiv [40].
Intr-un alt raport a 138 de pacienti cu COVID-19 la Wuhan,
36 de pacienti cu simptome severe au fost tratati in cadrul
UTI. Nivelurile biomarkerilor de leziune miocardica au fost
semnificativ mai Tnalte la pacientii tratati in UTI decat la cei
care nu sunt tratati in UTI, sugerand ca pacientii cu simpto-
me severe au adesea complicatii implicand leziuni miocardi-
ce acute [10]. In plus, printre cazurile confirmate de infectie
cu SARS-CoV-2 raportate de Comisia Nationala de Sanatate
din China (NHC), unii dintre pacienti au mers mai intai la
medic din cauza simptomelor cardiovasculare. In prezenta-
rea pacientilor au predominat simptomele cardiovasculare
cum ar fi palpitatiile cardiace si senzatia de presiune tora-
cica fata de simptomele respiratorii, cum ar fi febra si tusea,
pentru ca ulterior pacientilor sa li se stabileasca diagnosti-
cul de COVID-19. Printre persoanele decedate din cauza CO-
VID-19 raportate de NHC, 11,8% dintre pacientii fara BCV
subiacente au avut leziuni cardiace substantiale, cu niveluri
crescute de cTnl sau stop cardiac in timpul spitalizarii. Ast-
fel monitorizarea pacientilor ar trebui sa includa un numar
de teste de laborator, bazate pe experienta deja acumulata
in ceea ce tine de managementul acestui grup heterogen de
pacienti (Tabelul 1).

Leziunile cardiovasculare cronice in infectia COVID-19

Un registru cu o perioada de urmadrire de 12 ani, a 25 de
pacienti care si-au revenit dupa infectia cu SARS - CoV a con-
statat ca 68% aveau hiperlipidemie, 44% au avut anomalii
ale sistemului cardiovascular, iar 60% au avut tulburari ale
metabolismului glucozei [58]. Analiza metabolomicii a rele-
vat faptul ca metabolismul lipidelor a fost dereglat la paci-
entii cu antecedente de infectie SARS-CoV. La acesti pacienti,
concentratiile serice de acizi grasi liberi, lisofosfatidilcolina,
lisofosfatidiletanolamina si fosfatidilglicerol, au fost crescu-
te semnificativ in comparatie cu persoanele fara istoric de
infectie cu SARS- CoV [58]. Insd, mecanismele prin care in-
fectia SARS-CoV duce la tulburari in metabolizarea lipidelor
siaglucozei, suntinca incerte. Dat fiind faptul ca SARS-CoV-2
are o structura similara cu SARS-CoV, acest virus de tip nou
poate provoca, de asemenea, deteriorarea sistemului cardio-
vascular si este imperativa acordarea unei atentii deosebite
protectiei sistemului cardiovascular pe parcursul tratamen-
tului infectiei COVID-19.

Prin urmare, la pacientii cu COVID-19, incidenta simp-
tomelor cardiovasculare este ridicata, datorita raspunsului
inflamator sistemic si tulburarilor sistemului imun pe par-
cursul evolutiei bolii. Mecanismul leziunii miocardice acute,
cauzate de infectia SARS CoV-2, ar putea fi conditionat de
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ICU, suggesting that patients with severe symptoms often
have complications involving acute myocardial injury [10].
In addition, among the confirmed cases of SARS-CoV-2 in-
fection reported by the Chinese National Health Commission
(NHC), some of the patients went to the doctor first because
of cardiovascular symptoms. The presentation of patients
was dominated by cardiovascular symptoms such as palpita-
tions and chest tightness compared to respiratory symptoms
such as fever and cough, so that patients can be diagnosed
with COVID-19. Among people who died from COVID-19 re-
ported by the NHC, 11.8% of patients without underlying
CVD had substantial heart damage, with elevated levels of
cTnl or cardiac arrest during hospitalization. Thus, patient
monitoring should include a series of laboratory tests, based
on the experience already gained in the management of this
heterogeneous group of patients (Table 1).

Chronic cardiovascular disease and COVID-19 infec-
tion

A 12-year follow-up registry of 25 patients who recov-
ered from SARS-CoV infection found that 68% had hyper-
lipidaemia, 44% cardiovascular abnormalities, and 60% had
glucose metabolism disorders [58]. Metabolomics analysis
revealed that lipid metabolism was impaired in patients
with a history of SARS-CoV infection. In these patients, se-
rum concentrations of free fatty acids, lysophosphatidyl-
choline, lysophosphatidylethanolamine and phosphatidyl-
glycerol were significantly increased compared to people
without a history of SARS-CoV infection [58]. However, the
mechanisms by which SARS-CoV infection leads to disorders
in lipid and glucose metabolism are still uncertain. Given
that SARS-CoV-2 has a structure similar to SARS-CoV, this
new type of virus can also cause damage to the cardiovas-
cular system and it is imperative to pay special attention to
the protection of the cardiovascular system during the treat-
ment of COVID-19 infection.

Therefore, in patients with COVID-19, the incidence of
cardiovascular symptoms is high due to the systemic in-
flammatory response and immune system disorders in the
course of the disease. The mechanism of acute myocardial
injury caused by SARS CoV-2 infection could be conditioned
by ACE2. ACE2 is widely expressed not only in the lungs but
also in the cardiovascular system and therefore the signaling
pathways associated with ACE2 could also play a role in the
development of heart damage. Other proposed mechanisms
for myocardial injury include cytokine storm triggered by
an unbalanced response of type 1 and type 2 T helpers, re-
spiratory dysfunction and hypoxemia caused by COVID-19,
which lead to myocardial cells damage [40]. Myocarditis oc-
curs in patients with COVID-19 a few days after the onset
of fever. This indicates the presence of myocardial damage
caused by viral infection. The mechanisms of SARS-CoV-2 in-
duced myocardial injury may be related to the regulation of
ACE2 in the heart and coronary vessels [34, 54]. Respiratory
failure and hypoxia in COVID-19 may also cause myocardial
damage, and the immune mechanisms of myocardial inflam-
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ECA2. ECA2 este exprimata pe scara larga nu numai in pla-
mani, ci si In sistemul cardiovascular si, prin urmare, caile de
semnalizare asociate ECA2 ar putea avea, de asemenea, un
rol in dezvoltarea leziunilor cardiace. Alte mecanisme pro-
puse pentru leziunea miocardica, includ furtuna citokinica
declansata de un raspuns dezechilibrat al celulelor T helper
de tip 1 si tip 2, disfunctia respiratorie si hipoxemia cauzate
de COVID-19, care duc la deteriorarea celulelor miocardu-
lui [40]. Miocardita apare la pacientii cu COVID-19 la cateva
zile dupa initierea febrei. Aceasta indica prezenta leziunilor
miocardice cauzate de infectia virald. Mecanismele leziunii
miocardice induse de SARS-CoV-2 pot fi legate de reglarea
ECA2 in inima si vasele coronariene [34, 54]. Insuficienta
respiratorie si hipoxia in COVID-19 pot provoca, de aseme-
nea, deteriorarea miocardului, iar mecanismele imune ale
inflamatiei miocardice pot fi deosebit de importante [19, 34,
54]. De exemplu, leziunea miocardicd, duce la activarea ras-
punsului imun nativ cu eliberarea de citokine proinflamato-
rii, precum si la activarea mecanismelor de adaptare de tip
autoimun prin mimicrie moleculara.

Infectia COVID-19 la pacientii cu boli cardiovasculare
preexistente

0 metaanaliza a aratat ca infectia cu MERS-CoV a fost
mai probabila la pacientii cu boli cardiovasculare preexis-
tente. La pacientii cu infectie MERS-CoV si simptome seve-
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mation may be particularly important [19, 34, 54]. For ex-
ample, myocardial injury leads to the activation of the native
immune response with the release of proinflammatory cyto-
kines, as well as to the activation of autoimmune adaptation
mechanisms through molecular mimicry.

COVID-19 infection in patients with pre-existing car-
diovascular disease

A meta-analysis showed that MERS-CoV infection was
more likely in patients with pre-existing cardiovascular
disease. In patients with MERS-CoV infection and severe
symptoms, 50% had high blood pressure and diabetes, and
up to 30% had heart disease. Similarly, according to the
Diagnosis and Treatment Program for Patients with Pneu-
monia for New-type Coronavirus Infection (Trial Version 4),
the elderly with comorbidities, especially those with high
blood pressure, CAD, or diabetes, are more likely to contract
SARS-CoV-2 infection. Patients with CVD are more likely to
develop severe symptoms following SARS-CoV-2 infection.
Therefore, patients with CVD represent a high proportion of
deaths in the COVID-19 pandemic. In one study, which in-
cluded COVID-19 patients with severe symptoms, 58% had
high blood pressure, 25% heart disease and 44% arrhyth-
mias [10]. According to NHC mortality data, 35% of patients
with SARS-CoV-2 infection had a history of hypertension
and a 17% history of CAD. Moreover, data show that pa-

Tabelul 1. Testele de evaluare la pacientii cu COVID-19 si afectare cardiovasculara.
Table 1. Diagnostic tests in patients with COVID-19 and cardiovascular involvement.

Metoda de evaluare

Consideratii diagnostice la pacientii cu COVID-19

NT-proBNP / BNP Date controversate despre NT-proBNP. in cohorta MERS-CoV, NT-pro-BNP a fost crescut, dar acesta ar putea fi un fenomen normal
NT-proBNP / BNP pentru pacientii afectati de COVID-19. Nivele mai inalte ale NT-proBNP in cohorta chineza au fost asociate cu o necesitate mai
naltd de internare in UTL
Conflicting data on NT-proBNP. In a MERS-CoV cohort, NT-proBNP was increased but it may be normal in COVID-19-affected patients.
Higher NT-proBNP levels in the Chinese cohort are associated with a greater need for ICU care.
Troponina Troponina fnalt sensibild, ar putea fi utila pentru evaluarea riscului la pacientii ce necesitd Ingrijiri in UTI si pentru identificarea
Troponin pacientilor cu leziune miocardica silentioasa.
High-sensitivity troponin assay may be helpful for risk assessment in patients requiring ICU care and to identify individuals with silent
myocardial injury.
D-dimeri Date din focarul initial din Wuhan demonstreaza o conexiune semnificativa cu necesitatea internarii in UTI si mortalitatea.
D-dimer Reports from the initial outbreak in Wuhan show a key relationship with a requirement for ICU care and mortality.

Procalcitonina
Procalcitonin

Analiza generala a sangelui

Marker al infectiei bacteriene, este mai probabild cresterea la pacientii ce vor necesita ingrijiri in UTL
A marker of bacterial infection; it is more likely to be raised in patients who will require ICU care.

Frecvent demonstreaza leucopenie/limfopenie. Trombocitele reduse sunt asociate cu un prognostic nefavorabil.

Full blood count Often shows leukopenia/lymphocytopenia. Low platelets associated with adverse outcome.

IL-6 Unde este disponibila; concentratiile inalte sunt asociate cu un prognostic nefavorabil.

IL-6 Where available; high concentrations are associated with adverse outcome.

Feritina Marker al prognosticului nefavorabil; modificari semnificative sunt raportate la pacientii cu COVID-19.

Ferritin A marker of poor outcome; very significant changes reported in COVID-19 patients.

CT cardiac De a fi luat In considerare in cazurile incerte la pacientii cu troponine crescute cu sau fara leziuni obstructive pe arterele coronare.
Cardiac CT To be considered in uncertain cases of patients with elevated troponins with and without signs of obstructive coronary artery disease.
ECG La pacientii cu MERS-CoV, ECG cu 12 derivatii de obicei demonstreaza inversia difuza a undelor T in cazul implicarii miocardice;
ECG aceasta ar putea fi dinamica.

Modificari la pacientii cu COVID-19 au fost, de asemenea, descrise.
In MERS-CoV, the 12-lead ECG generally shows diffuse T wave inversion where there is myocardial involvement; this can be dynamic.

Changes in COVID-19 were also described.

Ecocardiografie
Ecocardiograpy

Ar putea demonstra disfunctie sistolica globald sau regionala cu sau fara efuzie pericardica sau vice-versa.
May show global or regional myocardial systolic dysfunction with or without a pericardial effusion and vice versa.




re, 50% au avut hipertensiune arteriald si diabet, iar pana
la 30% s-au prezentat cu boli cardiace. in mod similar, con-
form Programului de diagnostic si tratament a pacientilor
cu pneumonitd pentru Infectia cu Coronavirus de tip nou
(Trial Version 4), varstnicii cu comorbiditati In special cei
cu hipertensiune arteriala, BAC sau diabet au o probabilita-
te mai inalta de a contacta infectia SARS-CoV-2. Pacientii cu
BCV au mai multe sanse de a dezvolta simptome severe in
urma infectiei cu SARS-CoV-2. Prin urmare, pacientii cu BCV
reprezinta o proportie mare de decese in cadrul pandemiei
COVID-19. Intr-un studiu, ce a inclus pacienti COVID-19 cu
simptome severe, 58% au avut hipertensiune arteriala, 25%
boli cardiace si 44% aritmii [10]. Conform datelor cu privire
la mortalitate prezentate de NHC, 35% din pacientii cu in-
fectie cu SARS-CoV-2 au prezentat antecedente de hiperten-
siune arterialg, iar 17% antecedente de BAC. Mai mult decat
atat, datele arata ca pacientii cu varsta >60 de ani care au
fost infectati cu SARS-CoV-2 au avut simptome sistemice si
pneumonie mai severa decat pacientii cu varsta <60 de ani
[12]. Prin urmare, la pacientii cu infectia SARS-CoV-2, BCV
subiacente pot agrava pneumonia si creste severitatea simp-
tomelor. Pacientii cu sindrom coronarian acut (SCA) care
sunt infectati cu SARS-CoV-2 au adesea un prognostic nefa-
vorabil. La acesti pacienti, rezerva functionala cardiaca poa-
te fi redusd datoritd ischemiei miocardice sau necrozei. in
cazul contaminarii cu SARS-CoV-2, insuficienta cardiaca este
mai probabild, ceea ce duce la o deteriorare brusca a starii
acestor pacienti. Unii dintre pacientii cu COVID-19 din Wu-
han au prezentat SCA In anamnestic ceea ce a fost asociat cu
o severitate mai semnificativa a patologiei si cu o mortalitate
ridicata. Pentru pacientii cu insuficienta cardiaca si boli car-
diovasculare preexistente, infectia cu SARS-CoV-2 poate ac-
tiona ca factor precipitant pentru agravarea stdrii generale
si eventual deces. Afectarea cardiaca conditionata de prepa-
ratele medicamentoase utilizate pe parcursul tratamentului
infectiei COVID-19 este o preocupare [59]. O atentie deose-
bita ar trebui acordata monitorizarii utilizarii preparatelor
antivirale. Intr-un studiu ce a inclus pacienti cu COVID-19, in
89,9% cazuri au fost administrate preparate antivirale [10].
Cu toate acestea, multe medicamente antivirale pot cauza
insuficienta cardiaca, aritmii sau alte tulburari cardiovascu-
lare (Tabelul 2) [8].

Infectia cu COVID-19 si aritmiile cardiace

Infectiile virale sunt asociate cu disfunctie metabolicd, in-
flamatie miocardica si activarea sistemului nervos simpatic,
care la un loc predispun la aritmii cardiace. Intr-un raport
recent axat pe pacienti spitalizati cu COVID-19, 16,7% dintre
pacienti au prezentat aritmii, care s-au clasat pe locul doi In
randul complicatiilor grave dupa SDRA. Aritmia a fost obser-
vatd la 7% dintre pacientii care nu au necesitat tratament In
UTI sila 44% dintre subiectii care au fost internati intr-o UTI
[26]. Detaliile despre aceste manifestari raman evazive, dar
includ fibrilatia atriald, dereglarile de conducere intraven-
triculard, tahicardia ventriculara si fibrilatia ventriculara.
Aceste aritmii sunt observate si 1n miocardita virala. Intere-
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tients >60 years of age who were infected with SARS-CoV-2
had more severe systemic symptoms and pneumonia than
patients <60 years of age [12]. Therefore, in patients with
SARS-CoV-2 infection, the underlying CVD may aggravate
pneumonia and increase the severity of symptoms. Patients
with acute coronary syndrome (ACS) who are infected with
SARS-CoV-2 often have an unfavorable prognosis. In these
patients, cardiac function may be reduced due to myocardial
ischemia or necrosis. In case of SARS-CoV-2 contamination,
heart failure is more likely, leading to a sudden deteriora-
tion of the condition of these patients. Some of the patients
with COVID-19 in Wuhan had a history of ACS, which was
associated with a more significant severity of the disease
and a high mortality. For patients with heart failure and pre-
existing cardiovascular disease, SARS-CoV-2 infection may
act as a precipitating factor for the worsening of the gen-
eral condition and possibly death. Heart damage caused by
drugs used during treatment of COVID-19 infection is a con-
cern [59]. Particular attention should be paid to monitoring
the use of antiviral medication. In a study that included pa-
tients with COVID-19, antiviral preparations were adminis-
tered in 89.9% of cases [10]. However, many antiviral drugs
can cause heart failure, arrhythmias, or other cardiovascu-
lar disorders (Table 2) [8].

COVID-19 infection and cardiac arrhythmias

Viral infections are associated with metabolic dysfunc-
tion, myocardial inflammation, and activation of the sympa-
thetic nervous system, which together predispose to cardiac
arrhythmias. In a recent report focusing on patients hospi-
talized with COVID-19, 16.7% of patients had arrhythmias,
which ranked second among serious complications after
ARDS. Arrhythmia was observed in 7% of patients who did
not require treatment in an ICU and in 44% of subjects who
were admitted to an ICU [26]. Details of these manifesta-
tions remain elusive, but include atrial fibrillation, intraven-
tricular conduction disorders, ventricular tachycardia, and
ventricular fibrillation. These arrhythmias are also seen in
viral myocarditis. Interestingly, the report of the Chinese Na-
tional Health Commission estimates that during the initial
outbreak, some patients reported primarily CV symptoms,
such as heart palpitations and chest pressure at the expense
of respiratory symptoms [15].

Conclusions

1) Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) causing coronavirus disease 2019 (CO-
VID-19) has reached pandemic levels.

2) Patients with established cardiovascular risk factors
and cardiovascular disease are a vulnerable population
when suffering from COVID-19.

3) Patients with heart damage in the context of COVID-19
have an increased risk of morbidity and mortality.

4) The pathobiology of coronavirus infection involves
SARS-CoV-2 that binds to the host receptor's ACE2 to
mediate cell entry.
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Tabelul 2. Preparatele medicamentoase utilizate in tratamentul COVID-19 si efectele cardiovasculare ale acestora.
Table 2. Drugs used in the treatment of COVID-19 and their cardiovascular effects.

Preparatele Efecte adverse CV Toxicitate / alerte CV Utilizare cu precautie / evitare in caz de
Drugs CV side effects CV warnings / toxicities Use with caution or avoid in presence of
Antimalarice Prelungirea QT Cardiomiopatie / IC Cardiomiopatie
Antimalarial Trombocitopenie Dereglari de conductibilitate (bloc Aritmii ventriculare
Clorochina / hidroxiclorochina Anemie de ram, bloc AV) Hipokaliemie sau hipomagneziemie necorectate
Chloroquine / hydroxychloroquine QT interval prolongation Torsada varfurilor Bradicardie @50 bpm
Thrombocytopenia Aritmii ventriculare. Administrarea concomitentd a agentilor ce prelungesc
Anaemia Cardiomyopathy / heart failure QT
Conduction disorders (bundle branch Patologia hepatica sau administrarea cu alte preparate
block / AV block) hepatotoxice
Torsade’s de pointes; Cardiomyopathy;
Ventricular arrhythmias Ventricular arrhythmias
Uncorrected hypokalaemia or
hypomagnesaemia
Bradycardia <50 bpm
Concomitant administration of QT-prolonging agents
Hepatic disease and co-administration with other hepa-
totoxic drugs
Antivirale Trombocitopenie Anemia ar putea rezulta in agrava- Cardiopatie ischemica
Antivirales Anemie hemolitica rea BAC si posibil infarct Ischaemic heart disease
= Ribavirind Thrombocytopenia Anaemia may result in worsening of
= Riavirin Haemolytic anaemia CAD leading to MI
= Lopinavir / ritonavir Hiperlipidemie Hepatotoxicitate Patologia sistemului de conducere a cordului
= Lopinavir / ritonavir Hipertrigliceridemie Prelungire QT si PQ Cardiopatia ischemica
Hyperlipidaemia Torsada varfurilor Cardiomiopatie sau patologie cardiaca structurala
Hypertriglyceridaemia Bloc AV gr 11 si 111 Hipokaliemie sau hipomagneziemie necontrolate
Hepatotoxicity Administrarea concomitenta a agentilor ce prelungesc

= Remdesivir
= Remdesvir

Preparate biologice
Biologics

= Tocilizumab

= Tocilizumab

= Interferon alfa 2B
= Interferon alpha 2B

Necunoscut
Unknown

Hipertensiune arteriala
Trombocitopenie
Transaminaze inalte
Hiperlipidemie
Hypertension
Thrombocytopenia

Elevated liver transaminases
Hyperlipidaemia
Hipertensiune arterialda
Trombocitopenie

Anemie

Transaminaze Tnalte
Hipertrigliceridemie
Hypertension
Thrombocytopenia

Anaemia

Elevated liver transaminases
Hypertriglyceridaemia

QT and PR interval prolongation
Torsade’s de pointes

Second- and third-degree AV block

Necunoscut
Unknown

Hepatotoxicitate
Hepatotoxicity

Hepatotoxicitate

Disfunctie tiroidiana
Pericardita

Evenimente cerebrovasculare
ischemice sau hemoragice
Aritmii

Ischemie / infarct miocardic
Cardiomiopatie
Hepatotoxicity

Thyroid dysfunction
Pericarditis

Ischaemic and haemorrhagic
cerebrovascular events
Arrhythmias

Myocardial ischaemia / infarction

Cardiomyopathy

QT
Conduction system disease

Ischaemic heart disease

Cardiomyopathy or structural heart disease
Uncorrected hypokalaemia or

hypomagnesaemia

Concomitant administration of QT prolonging agents

Necunoscut
Unknown

Transaminaze inalte
Elevated liver transaminases

Patologie hepatica decompensata
Anomalii cardiace
Decompensated liver disease
Cardiac abnormalitie




sant este raportul Comisiei Nationale de Sanatate din China
care estimeaza ca In timpul focarului initial, unii pacienti au
raportat in primul rand simptome CV, cum ar fi palpitatiile
cardiace si presiunea toracica in detrimentul simptomelor
respiratorii [15].

Concluzii

1) Sindromul respirator acut sever Coronavirus 2 (SARS-
CoV-2), care provoaca boala coronavirus 2019 (CO-
VID-19), a atins niveluri de pandemie.

2) Pacientii cu factori de risc cardiovasculari si boli cardi-
ovasculare stabilite reprezinta o populatie vulnerabila
atunci cand sufera de COVID-19.

3) Pacientii cu leziuni cardiace in contextul COVID-19 au
un risc crescut de morbiditate si mortalitate.

4) Patobiologia infectiei cu coronavirus implica SARS-
CoV-2, care se leaga la ECA2 a receptorului gazda pen-
tru a media intrarea in celule.

5) ECA2, care este exprimata In plamani, inima si vase,
este un element cheie al SRA cu un rol important in fizi-
opatologia bolilor cardiovasculare.

6) Bolile cardiovasculare asociate cu COVID-19, implica
probabil dereglarea activitatii sistemului SRA / ECA2
din cauza infectiei SARS-CoV-2 si din cauza comorbidi-
tatilor, cum ar fi hipertensiunea arteriala.

7) Patologia cardiovasculara poate fi un fenomen primar
in cadrul COVID-19, dar poate fi secundara unei leziuni
pulmonare acute, ceea ce duce la cresterea performan-
tei cardiace, potential problematice la pacientii cu IC
preexistenta;

8) Furtuna citokinicd, care provine din dezechilibrul acti-
varii celulelor T cu eliberarea dezregulata a interleuki-
nei IL-6, IL-7 si a altor citokine, poate contribui la dez-
voltarea bolilor cardiovasculare in COVID-19. Dozarea
IL-6 este realizata cu scop terapeutic;

9) Cele mai frecvente complicatii cardiace includ aritmi-
le (fibrilatia atriala, tahicardia ventriculara si fibrilatia
ventriculard), leziunea cardiaca, miocardita fulminanta
si insuficienta cardiaca;

10) Activarea sistemului imun impreuna cu modificarile
imunometabolismului, pot duce la instabilitatea placii
contribuind la dezvoltarea evenimentelor coronariene
acute, aceasta reprezinta o cauza comuna de deces la
pacientii COVID-19, cu toate acestea, dovada eficientei
PCI primar pentru infarctul miocardic de tip 2 in timpul
patologiei virale acute este limitata.
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5) ACE2, which is expressed in the lungs, heart and vessels,
is a key element of ARDS with an important role in the
pathophysiology of cardiovascular disease.

6) Cardiovascular diseases associated with COVID-19,
probably involve the disorder of the activity of the RAS
/ ACE2 system due to SARS-cov-2 infection and due to
comorbidities, such as hypertension;

7) Cardiovascular pathology may be a primary phenom-
enon in COVID-19, but may be secondary to acute lung
injury, leading to increased cardiac performance, po-
tentially problematic in patients with pre-existing HE.

8) Cytokine storm, which results from the imbalance of T
cell activation with the unregulated release of interleu-
kin IL-6, IL-7 and other cytokines, may contribute to the
development of cardiovascular disease in COVID-19.
IL-6 dosing is performed for therapeutic purposes.

9) The most common heart complications include arrhyth-
mias (atrial fibrillation, ventricular tachycardia and
ventricular fibrillation), heart injury, fulminant myo-
carditis and HF.

10) Activation of the immune system along with changes
in immunometabolism can lead to plaque instabil-
ity contributing to the development of acute coronary
events, which is a common cause of death in COVID-19
patients, however, the evidence of the efficacy of pri-
mary PCI for type 2 myocardial infarction during acute
viral pathology is limited.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Datele existente la momentul actual privind mecanismele
patogenetice, evolutia si managementul diabetului zaharat,
obezitatii si altor maladii endocrine la persoanele cu COV-
ID-19 sunt prezumtive, astfel, lasand loc pentru noi cercetari
bazate pe dovezi.

Ipoteza de cercetare

Prezentarea mecanismelor patogenetice implicate in
evolutia COVID-19 la persoanele cu maladii endocrine, tab-
loul clinic si managementul acestora.

Noutatea adusa literaturii stiintifice din domeniu

A fost efectuatd sistematizarea informatiei referitor la
mecanismele patogenetice implicate in evolutia COVID-19 la
persoanele cu maladii endocrine, o atentie deosebita a fost
acordata datelor recente despre asocierea COVID-19 cu dia-
betul zaharat si obezitatea. Un numar limitat de studii sunt
disponibile actualmente la acest subiect, deci apare necesi-
tatea unui nou articol de sinteza, care ar prezenta ultimele
date, care pot servi caimbold pentru noi cercetdri in domeniu.

Rezumat

Introducere. Persoanele cu diabet zaharat si obezitate
au risc crescut de evolutie grava, complicatii severe si deces
cauzate de virusul COVID-19. Cunoasterea caracteristicilor
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What is not known yet, about the topic

Currently, available data on pathogenetic mechanisms, ev-
olution and management of diabetes, obesity and other endo-
crine diseases in people with COVID-19 is presumptive, thus
leaving space for new evidence-based research.

Research hypothesis

Review of pathogenetic mechanisms of COVID-19 evolu-
tion, clinical course and management in people with endo-
crine disease.

Article’s added novelty on this scientific topic

Systematization of information on pathogenetic mecha-
nisms involved in COVID-19 evolution, in patients with endo-
crine disease was carried out, paying a special attention to
recent data on association of COVID-19 and diabetes as well
as obesity. A limited number of studies are currently available
on this topic, so there is a need for a new synthesis article,
which would present the latest data, which can serve as an
impulse for new researches in the field.

Abstract

Introduction. Patients with diabetes mellitus and obe-
sity have an increased risk of worsening evolution, severe
complications and death caused by COVID-19. Knowledge of



clinice, fiziopatologiei si potentialelor mecanisme, care cresc
aceste riscuri este necesara pentru managementul corect al
acestor pacienti, pentru a stimula noi cercetari si a Intelege
mai bine evolutia COVID-19 la pacientii cu diabet si obezi-
tate.

Material si metode. Pentru a selecta datele din litera-
tura a fost folosita baza de date PubMed, utilizand cuvintele
cheie ,COVID-19 and diabetes mellitus”, ,,COVID-19 and obesi-
ty”,,COVID-19 and endocrine diseases”. Astfel, a fost selectata
informatia care continea date despre asocierea COVID-19 si
maladiile endocrine.

Rezultate. Mecanismele patogenetice implicate in dez-
voltarea diabetului zaharat si obezitatii (inflamatia cronica
subclinica, afectarea sistemului imun innascut si dobandit,
prezenta patologiilor concomitente si altele), pot fi consi-
derate ca factori predispozanti pentru severitatea evolutiei
COVID-19. In caz de imbolnivire este necesard revizuirea
tratamentului cu inhibitorii SGLT-2, SU, analogii GLP-1 si
metforming, in caz de evolutie severa a bolii.

Concluzii. Este extrem de important ca aceste persoane
sa evite infectarea, urmand sfaturile generale de prevenire
date de autoritati, pentru a reduce raspandirea virusului.

Cuvinte cheie: COVID-19, SARS-CoV-2, diabet zaharat,
obezitate, maladii endocrine.

Introducere

in data de 11 martie 2020, Organizatia Mondiala a Sana-
tatii a declarat stare de pandemie cu noul tip de coronavirus
SARS-CoV-2 [1]. Primele studii arata ca severitatea bolii si
mortalitatea Tnalta datorate infectiei cu COVID-19 se inre-
gistreaza cel mai frecvent la indivizii cu patologii asociate:
diabet zaharat, obezitate, patologii cardio-vasculare [2]. Per-
soanele cu diabet zaharat si obezitate morbida au risc cres-
cut de evolutie cu complicatii severe si deces [3, 4, 5]. Mai
mult decat atat, rata de spitalizare a persoanelor cu aceste
comorbiditati si cu varsta peste 60 de ani a constituit de la
17 pand la 27%, iar spitalizarea in unitdtile de terapie inten-
siva a acestui grup a fost 27-71% si rata de deces - de la 2,2
panala 9,3% [6].

Cunoasterea caracteristicilor clinice, fiziopatologiei si
potentialelor mecanisme care cresc aceste riscuri este ne-
cesara pentru managementul corect al acestor pacienti si
pentru a stimula noi cercetari si a intelege mai bine evolutia
COVID-19 la pacientii cu diabet si alte maladii endocrine.

Material si metode

Sursa de cautare a fost baza de date online PubMed, US
National Library of Medicine, National Institute of Health
[7]. Articolele au fost selectate in baza cuvintelor-cheie ,CO-
VID-19 and diabetes mellitus”, ,COVID-19 and obesity”, , CO-
VID-19 and endocrine diseases”, publicate pana in luna mai,
2020. De asemenea, au fost cercetate sursele bibliografice
ale articolelor identificate si ulterior selectate cele conside-

Impactul COVID-19 la pacientii cu diabet zaharat

clinical features, pathophysiology and potential mechanisms
increasing these risks is necessary for proper management
of these patients, stimulation of new researches and better
understanding of COVID-19 evolution in patients with dia-
betes and obesity.

Material and methods. Literature data was selected
from the PubMed database, using keywords “COVID-19 and
diabetes mellitus”, “COVID-19 and obesity”, “COVID-19 and
endocrine disease”. In this way, scientific information con-
taining data on the association of COVID-19 and endocrine
disorders was reviewed.

Results. Pathogenetic mechanisms involved in the devel-
opment of diabetes and obesity (chronic subclinical inflam-
mation, innate and acquired immune system damage, pres-
ence of comorbidities and others), can serve as predispos-
ing factors for the severity of COVID-19 evolution. In case of
COVID-19, it is necessary to reevaluate the treatment with
SGLT-2 inhibitors, SU drugs, GLP-1 analogues and metfor-
min, in case of severe disease evolution.

Conclusions. It is extremely important that these vul-
nerable patients avoid infection, following general preven-
tion guidance given by authorities, in order to reduce virus
spreading.

Key words: COVID-19, SARS-CoV-2, diabetes, obesity, en-
docrine disease.

Introduction

World Health Organization declared a state of pandemic
with the new SARS-CoV-2 type of coronavirus on March 11,
2020 [1]. The first studies shows that disease severity and
high mortality due to COVID-19 are most frequently found
in individuals with associated pathologies: diabetes, obesity,
cardiovascular diseases [2]. People with diabetes mellitus
and morbid obesity have an increased risk of severe com-
plications and death [3, 4, 5]. Moreover, hospitalization rate
of patients over 60 years of age with these comorbidities
ranged from 17% to 27%, with intensive care unit hospital-
ization of this group ranging from 27% to 71% and a 2.2%
to 9.3% death rate [6].

Knowledge of clinical features, pathophysiology and po-
tential mechanisms that increase these risks is necessary for
a proper management of these patients, for encouragement
of new research and a better understanding of COVID-19
evolution in patients with diabetes and other endocrine di-
sorders.

Material and methods

We used the online database PubMed, US National Library
of Medicine, National Institute of Health, as our search source
[7]- Articles were selected based on the keywords “COVID-19
and diabetes mellitus”, “COVID-19 and obesity”, “COVID-19
and endocrine diseases”, published until May 2020. We also
searched the bibliographic sources of identified scientific
articles and selected the ones considered relevant. Titles
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rate mai relevante. Au fost retinute titlurile ce puteau conti-
ne informatie despre asocierea COVID-19 si maladiile endo-
crine. Datele obtinute au fost sistematizate si analizate.

Rezultate

In baza de date PubMed au fost gisite 518 articole care au
corespuns criteriilor de cdutare, publicate pana in luna mai
a anului 2020. Dupa analiza titlurilor, 132 articole au fost
considerate ca probabil relevante temei acestui reviu literar.
Articolele selectate au fost in limba engleza. A fost obtinut
accesul la textul integral a tuturor articolelor. De aseme-
nea, au fost consultate si sursele bibliografice ale articolelor
identificate prin aceasta cautare si selectate pe cele conside-
rate pertinente.

COVID-19 si diabetul zaharat

Tabloul clinic al COVID-19 este diferit si variaza de la
simptome usoare pana la sindromul de detresa respiratorie
acuta, insuficientd multipla de organe si deces. Diabetul za-
harat si alte patologii asociate sunt considerate ca factori de
risc importanti ai morbiditatii si mortalitatii indivizilor cu
COVID-19. Prevalenta diabetului zaharat la pacientii infec-
tati cu coronavirus variaza in diferite tari intre 20% si 50%
[8]. Mai mult decat atat, pacientii cu COVID-19 si diabet dez-
volta mai des forme severe si critice, fiind insotite de o mor-
talitate sporita comparativ cu persoanele fara diabet [9, 10,
11]. La moment se considera ca prezenta diabetului zaharat
si nivelul seric al glucozei constituie factori predictivi inde-
pendenti ai morbiditatii si mortalitatii pacientilor cu SARS-
CoV-2 [12, 13, 43]. Acest fapt impune necesitatea stringenta
a studierii aspectelor particulare ale COVID-19 la persoanele
cu diabet zaharat.

Diabetul zaharat se caracterizeaza prin inflamatie cro-
nica subclinicd, Insotita de multiple dereglari metabolice si
vasculare, ce ar putea constitui un factor patogenetic impor-
tant al susceptibilitatii sporite catre infectia cu SARS-CoV-2
[14]. Mecanisme posibile ar putea include interactiunea fa-
cilitata a virusului cu celulele tinta, clearance-ul diminuat
al virusului, tendinta spre un raspuns inflamator excesiv si
cascada citokinica, precum si prezenta patologiei cardiovas-
culare asociate [13]. Printre factorii patogenetici responsa-
bili de formele severe ale COVID-19 la pacientii diabetici se
numara expresia crescuta de ECA2, nivelul majorat de furina
- proteaza membranara a clasei PCSK implicata in patrun-
derea intracelulara si replicarea virusului, functia deficitara
a limfocitelor T si B, nivelul excesiv al IL-1, IL-6, fagocitoza
deficitara de catre neutrofile, macrofage si monocite, chemo-
tactismul neutrofilic dereglat [9, 11, 14-16]. in asa fel, ras-
punsul antiviral interferonic ar putea fi atenuat cu activarea
tardiva a limfocitelor T si hiperinflamatie ulterioara necon-
trolata [13]. Aceasta furtuna inflamatorie induce majorarea
nivelului de D-dimeri serici, activarea directd a trombinei in
conditii de hipoxie celulara, secretia masiva a factorilor tisu-
lari de catre celulele fagocitare cu activarea ulterioara a caii
externe de coagulare si instalarea unei stari de hipercoagu-
lare sau chiar a coaguldrii intravasculare diseminate [12].
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containing information on association of COVID-19 and en-
docrine disorders were retained. The data obtained was sys-
tematized and analyzed.

Results

Using the PubMed database, we found 518 articles pub-
lished in May 2020, which matched the search criteria. Upon
analyzing the titles, 132 articles were considered as prob-
ably relevant to the topic of this review. The selected articles
were in English. It was obtained access to the full text of all
articles. Was also consulted the bibliographic sources of the
articles identified by this search and selected those consid-
ered relevant to the topic.

COVID-19 and diabetes mellitus

The clinical picture of COVID-19 is different, varying from
mild symptoms to acute respiratory distress syndrome, mul-
tiple organ failure and death. Diabetes and other associated
pathologies are considered important risk factors for mor-
bidity and mortality of individuals with COVID-19. The prev-
alence of diabetes in patients infected with coronavirus var-
ies in different countries between 20% and 50% [8]. More-
over, patients with COVID-19 and diabetes tend to develop
severe and critical forms more often, leading to an increased
mortality compared to people without diabetes [9, 10, 11].
So far, presence of diabetes mellitus as well as serum glucose
level are considered to constitute independent factors pre-
dicting morbidity and mortality in patients with SARS-CoV-2
[12, 13, 43]. This fact imposes an urgent need to study the
particular aspects of COVID-19 in people with diabetes.

Diabetes mellitus is associated with a chronic subclini-
cal inflammation, accompanied by multiple metabolic and
vascular disorders, which could constitute important patho-
genetic factors in the increased susceptibility of diabetic
patients to SARS-CoV-2 infection [14]. Possible mechanisms
could include facilitated interaction of the virus with target
cells, decreased viral clearance, tendency to an exaggerated
inflammatory response and cytokine cascade, as well as the
presence of an associated cardiovascular pathology [13].
Pathogenetic factors responsible for the severe forms of CO-
VID-19 in diabetic patients include increased ACE2 expres-
sion, increased levels of furin - a membrane protease of the
PCSK class involved in intracellular virus penetration and
replication, deficient function of T and B lymphocytes, exces-
sively increased levels of several cytokines such as IL-1, IL-
6, deficient phagocytosis by neutrophils, macrophages and
monocytes, impaired neutrophilic chemotaxis [9, 11, 14-16].
In this way, these factors could attenuate the interferonic an-
tiviral response and lead to a subsequent uncontrolled hy-
perinflammation due to late T lymphocyte activation [13].
The inflammatory storm induces an increase in the level of
serum D-dimers, direct activation of thrombin in conditions
of cellular hypoxia, as well as a massive secretion of tissue
factors by phagocytic cells. These factors subsequently ac-
tivate the external coagulation pathway leading to a state of
hypercoagulation or even disseminated intravascular coagu-
lation [12].



SARS-CoV-2 se ataseaza de celulele tinta prin intermediul
ECA2, o carboxipeptidaza transmembranara constituita din
805 aminoacizi, utilizand domeniul ei extracelular in calita-
te de receptor [1]. Aceasta este expresata de epiteliocitele
pulmonare, intestinale, renale si de endoteliocitele vaselor
sangvine (Figura 1). Pacientii cu diabet zaharat de tip 1 si 2
prezinta activitate enzimatica majorata si nivel urinar cres-
cut al ECA2, raportul dintre ECA2 si creatinina coreland po-
zitiv cu valorile glicemiei bazale si ale hemoglobinei glicate
[17]. Expresia enzimei respective este, de asemenea, majo-
rata la pacientii cu diabet de tip 1 si 2 care primesc trata-
ment cu inhibitori ai enzimei de conversie ai angiotensinei
si blocanti ai receptorilor angiotensinei 2. In consecints,
expresia majorata a ECA2 ar putea fi responsabila de faci-
litarea infectiei cu SARS-CoV-2. In plus, tratamentul antidi-
abetic cu tiazolidindione si agonistii receptorilor GLP-1, in
cazul pacientilor cu diabet zaharat tip 2 ar putea mari nivelul
ECAZ2 si perpetua patrunderea virusului in celule [11, 18].

Hiperglicemia ar putea majora riscul infectarii si replica-
rii virale prin intermediul cresterii directe a concentratiei de
glucoza in secretiile pulmonare, precum si ar putea inhiba
raspunsul imun antiviral al organismului [19]. De asemenea,
nu poate fi exclusa o legatura bidirectionala intre diabet si
COVID-19, virusul patogen fiind capabil de a decompensa
evolutia diabetului zaharat sau chiar a predispune pacientii
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SARS-CoV-2 attaches to target cells via ACE2, a trans-
membrane carboxypeptidase consisting of 805 aminoacids,
using its extracellular domain as a receptor [1]. The enzyme
is expressed by many tissues, especially by pulmonary, intes-
tinal, renal epitheliocytes and endotheliocytes of blood ves-
sels (Figure 1). Studies show that patients with type 1 and 2
diabetes mellitus have increased enzyme activity as well as
elevated urinary ACE2 levels, the ratio between ACE2 and
creatinine positively correlating with basal blood glucose lev-
els and glycated hemoglobin values [17]. Moreover, enzyme
expression is also increased in type 1 and 2 diabetic patients
receiving treatment with ACE inhibitors and ARBs. Based on
these possible mechanisms, increased ACE2 expression may
be responsible for facilitating SARS-CoV-2 infection. In ad-
dition, antidiabetic treatment with thiazolidinedione drugs
and GLP-1 receptor agonists in patients with type 2 diabetes
could increase the level of ACE2 and perpetuate the penetra-
tion of the virus into target cells [11, 18].

Persistent hyperglycemia could also increase the risk of
infection and viral replication by directly elevating the con-
centration of glucose in lung secretions, as well as by inhib-
iting the body’s antiviral immune response [19]. Also, a bi-
directional link between diabetes and COVID-19 cannot be
excluded, the pathogenic virus being able to decompensate
the evolution of diabetes or even to predispose patients with

GLP1RA
Insulin
Metformin
SGLT2i

ACE2

Fig. 1 Cdile comune ale SARS-CoV-2 si diabetului zaharat tip 2.
ACE?2 si DPP4 sunt receptori ai coronavirusului care controleaza inflamatia si fiziologia cardiometabolica.
DPP4 este un MERS-CoV receptor, dar nu pentru SARS-CoV-2. (Conform Drucker D., 2020).

Fig. 1 Shared pathways of SARS-CoV-2 and type 2 diabetes.
ACE2 and DPP4 are coronavirus receptors that control inflammation and cardiometabolic physiology.
DPP4 is a MERS-CoV, but not a SARS-CoV-2 receptor. (According to Drucker D., 2020).



COVID-19 impact on patients with diabetes mellitus

fara diabet in antecedente catre aceastd patologie [20]. Une-
le mecanisme posibile ar putea fi infectarea epiteliocitelor
pancreatice si hepatice cu SARS-CoV-2 cu instalarea secretiei
dereglate de insuling, precum si a insulinorezistentei, ce ar
induce dezechilibrul valorilor glicemice, posibila dezvoltare
ulterioara a unui raspuns autoimun contra beta celulelor
pancreatice sau a lezarii lor considerabile la pacientii cu pre-
dispozitie [12, 21].

Infectia cu SARS-CoV-2 la pacientii cu diabet zaharat ar
putea declansa stres excesiv cu eliberarea hormonilor dia-
betogeni glucorticosteroizi si catecolamine si avand drept
consecinta hiperglicemii persistente si variabilitate glicemi-
ca anormala. Aditional, pacientii cu COVID-19 si diabet za-
harat prezinta risc majorat de dezechilibru glicemic datorita
terapiei concomitente cu glucocorticosteroizi, in special in
formele severe, cu risc crescut de mortalitate [22].

In ce priveste efectele tratamentului antidiabetic asupra
evolutiei infectiei cu SARS-CoV-2, 1n studiile preclinice, met-
formina diminueaza markerii inflamatori prezentand acti-
une antiinflamatorie [17]. Aditional, acest preparat inhiba
protein-kinaza AMP activatd, posedand actiune antiprolife-
rativa si imunomodulatoare. Tiazolidindionele, inhibitorii
SGLT-2, precum si agonistii receptorilor GLP-1 ar putea fi im-
plicati In cresterea expresiei ECA2, ceea ce ar putea favoriza
infectarea cu SARS-CoV-2 [9, 23]. Pe de alta parte, inhibitorii
DPP-4 ar putea fi implicati in reducerea patrunderii intra-
celulare a SARS-CoV-2, datorita faptului ca DPP-4 serveste
drept receptor pentru coronavirusul sindromului respira-
tor al Orientului Mijlociu MERS-CoV, in acelasi fel cum ECA2
functioneaza in calitate de receptor pentru SARS-CoV-2 [9,
14, 16, 23]. Administrarea de insulind atenueaza expresia
ECA2 cu potential beneficiu in diminuarea deplasarii virusu-
lui in celulele tinta [13].

Tactica terapeutica ia in considerare o multitudine de fac-
tori precum valorile glicemice, starea hemodinamica, functia
renala si hepatica, riscul de hipoglicemii, statutul nutritio-
nal, interactiunile medicamentoase, precum si disponibilita-
tea preparatelor medicamentoase [24]. Pacientii cu control
precar al glicemiei prezinta risc majorat de complicatii si
deces. In cazul formelor usoare a infectiei pot fi continuate
preparatele antihiperglicemice orale cu ajustarea corespun-
zatoare a dozelor in dependentd de nivelul glicemic, insa cu
intreruperea administrarii inhibitorilor receptorilor SGLT-
2, datorita riscului cetoacidozei euglicemice si deshidrata-
rii [9]. In cazul pacientilor instabili se impune utilizarea cu
precautie a metforminei, iar instalarea sepsisului sau a dis-
functiilor severe renale sau hepatice presupune sistarea pre-
paratului. La pacientii cu COVID-19 si depletie volemica sau
sepsis sistemic, scaderea functiei renale necesita revizuirea
tratamentului antidiabetic oral si initierea insulinoterapiei.
In ceea ce priveste agonistii receptorilor GLP-1, in pofida
posibilelor efecte antiinflamatorii, in cazul dezvoltarii deshi-
dratarii, se recomanda hidratare adecvata, monitorizare ri-
guroasa si considerarea terapiei cu insulina [8]. Derivatii de
sulfoniluree ar trebui evitati la pacientii spitalizati cu forme
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no prior history of diabetes to this pathology [20]. Some pos-
sible mechanisms could be the infection of pancreatic and
hepatic epitheliocytes with SARS-CoV-2 with the installation
of abnormal insulin secretion, as well as insulin resistance
that would induce glycemic imbalance, potential further de-
velopment of an autoimmune response against pancreatic
beta cells or considerable damage in predisposed patients
[12, 21].

SARS-CoV-2 infection in patients with diabetes mellitus
could trigger an excessive stress state with an augmented
release of counter-regulatory hormones, such as glucocor-
ticoids and catecholamines resulting in persistent hypergly-
cemia and abnormal glycemic variability. Additionally, since
many patients with COVID-19 and diabetes receive concomi-
tant glucocorticoid therapy due to the clinical course of the
infection, they are at an increased risk of glycemic imbalance,
especially in severe forms, with a subsequent increased risk
of mortality [22].

Regarding the effects of antidiabetic treatment on the
evolution of SARS-CoV-2 infection, preclinical studies show
that metformin decreases inflammatory markers having an
antiinflammatory action [17]. Additionally, it inhibits AMP
activated protein kinase, showing antiproliferative and im-
munomodulatory action. Thiazolidinedione drugs, SGLT-2
inhibitors, as well as GLP-1 receptor agonists, could be in-
volved in increasing ACE2 expression that could promote
SARS-CoV-2 infection [9, 23]. On the contrary, DPP-4 inhibi-
tors could be involved in reducing the intracellular penetra-
tion of SARS-CoV-2, due to the fact that DPP-4 serves as a
receptor for Middle East respiratory syndrome coronavirus
MERS-CoV, in the same way that ACE2 functions as a recep-
tor for SARS-CoV-2 [9, 14, 16, 23]. Insulin administration
might also be beneficial by attenuating ACE2 expression
with potential advantage in decreasing virus displacement
in target cells [13].

The therapeutic tactics take into account a multitude of
factors such as glycemic values, hemodynamic status, renal
and hepatic function, risk of hypoglycemia, nutritional sta-
tus, drug interactions, as well as the availability of different
drugs that differs across the globe [24]. Patients with poor
blood glucose control are at increased risk for complica-
tions and death. In patients with mild forms and course of
COVID-19 infection, oral antidiabetic drugs can be contin-
ued, however the drugs need appropriate dose adjustment
depending on the current glycemic level. However, SGLT-2
inhibitors should be discontinued, due to their potential
mechanism to increase the risk of euglycemic ketoacidosis
and dehydration [9]. In the case of unstable patients, a cau-
tious use of metformin is required, discontinuing its admin-
istration in case of onset of sepsis or severe renal or hepatic
dysfunction. In patients with COVID-19 and volume deple-
tion or systemic sepsis, decreased kidney function requires a
reevaluation of the current antidiabetic treatment especially
of the oral antihyperglycemic drugs and initiation of insulin
therapy. Regarding GLP-1 receptor agonists, despite their



severe de infectie, datoritd riscului majorat de hipoglicemie
[17]. In cazul pacientilor cu detresa respiratorie sau aflati la
ventilatie mecanica se impune necesitatea insulinoterapiei
cu monitorizarea glicemiei [9]. Insulina poseda efect antiin-
flamator, aceasta diminuand nivelul biomarkerilor inflama-
tori la pacientii cu patologie criticd [17]. In cazul pacienti-
lor cu diabet zaharat tip 1, acestia ar trebui sa monitorizeze
frecvent atat glicemia, cat si corpii cetonici urinari, in cazul
dezvoltarii hiperglicemiei si febrei, si sa administreze supli-
mentar bolusuri de corectie pentru mentinerea normoglice-
miei [10].

In ceea ce priveste medicatia concomitents, precum IECA
sau ARA, lipsa datelor certe privind beneficiul sau riscul ad-
ministrarii acestora face rezonabild continuarea utilizarii
acestei clase de preparate. Statinele prin intermediul efec-
tului inhibitor asupra factorului nuclear kappa B (NFkB),
ar putea avea rol 1n inhibitia cascadei citokinice prezente in
COVID-19 [9].

Pe langa controlul riguros al glicemiilor, in cazul pacien-
tilor cu diabet si COVID-19 este absolut imperativ de a lua in
considerare si de a monitoriza posibilele interactiuni medi-
camentoase, precum administrarea concomitenta de hidro-
xiclorochina ce poseda actiune hipoglicemianta [23]. Desi,
principala problema impusa la acesti pacienti este hipergli-
cemia, totusi posibilitatea hipoglicemiei datorate tratamen-
tului antihiperglicemic si antiviral nu trebuie exclusa [14].

Recomandari pentru pacientii cu DZ in conditiile pande-
miei cu COVID-19:

* monitorizarea glicemiei si mentinerea nivelului glice-
mic in intervalul 4-10 mmol/I in mai mult de 70% din
timp, precum si monitorizarea corpilor cetonici urinari;
continuarea terapiei antidiabetice, asigurarea suficien-
ta a rezervelor de medicamente;
asigurarea unei alimentatii echilibrate, bogate in vita-
mine si minerale, hidratare adecvatsa;
activitate fizica, chiar si In conditii casnice;
continuarea terapiei antihipertensive, hipolipemiante;
= minimalizarea expunerii la SARS-CoV-2, prin respecta-

rea igienei personale, distantarii sociale si consultatii-
lor medicale la distant3, la necesitate.

COVID-19 si obezitatea

Tot mai multe studii pozitioneaza obezitatea, alaturi de
varsta inaintata, diabetul zaharat, maladiile cardiace si res-
piratorii pre-existente, ca factor de risc independent pentru
dezvoltarea formelor severe de infectie cu virusul SARS-
CoV-2, inclusiv Sindromul de Detresa Respiratorie la Adult
[25]. Obezitatea poate compromite ventilatia prin Tmpie-
dicarea excursiei diafragmale, afectarea raspunsul imun la
infectia virala [26], este pro-inflamatorie si induce diabetul
zaharat si stresul oxidativ, care afecteaza negativ functia car-
diovasculard [27]. In plus, pentru persoanele cu obezitate
morbida, gestionarea COVID-19 cu evolutie severa poate fi,
de asemenea, compromisad de provocari in diagnostic si tra-
tament, cauzate de efectele fizice ale obezitatii.

De ce pacientii obezi prezintd un tablou clinic agravat,
comparativ cu persoanele normoponderale?
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possible anti-inflammatory effects, rigorous monitoring
and consideration of insulin therapy are recommended es-
pecially in dehydrated patients [8]. Sulfonylurea derivatives
should be avoided in hospitalized patients with severe forms
of infection due to the increased risk of hypoglycaemia [17].
In patients with respiratory distress or mechanically venti-
lated patients, insulin therapy with glycemic monitoring is
required [9]. Insulin has an anti-inflammatory effect, dimin-
ishing the level of inflammatory biomarkers in patients with
critical pathology [17]. In patients with type 1 diabetes, it is
absolutely imperative to frequently monitor not only blood
glucose levels but also urinary ketone bodies if persistent
hyperglycemia or fever develops due to an increased risk of
diabetic ketoacidosis development, as well as administer ad-
ditional corrective boluses to maintain normoglycemia [10].

With regard to concomitant medication, such as ACE in-
hibitors or ARBs, the lack of clear data on the benefit or risk
of their administration makes it reasonable to continue us-
ing them unless contraindications are present. Statins could
also be benefic because of their inhibitory effect on nuclear
factor kappa B (NFkB), and possible ability to inhibit the cy-
tokine cascade present in COVID-19 [9].

In addition to rigorous blood glucose control, it is ab-
solutely imperative to consider and monitor possible drug
interactions in patients with diabetes and COVID-19, such
as concomitant administration of hydroxychloroquine that
possesses hypoglycemic action and antidiabetic drugs [23].
Although the main problem in these patients is persistent
hyperglycemia, the possibility of hypoglycemia due to paral-
lel antihyperglycemic and antiviral treatment should not be
ruled out [14].

Recommendations for patients with diabetes mellitus in
the COVID-19 pandemic:

= monitoring blood glucose and maintaining blood glu-

cose levels in the range of 4-10 mmol / 1 more than
70% of the time, as well as monitoring urinary ketone
bodies;

= continuation of antidiabetic therapy, sufficient supply

of medicines;

= ensuring a balanced diet, rich in vitamins and minerals,

adequate hydration;

= physical activity, even at home;

= continuation of antihypertensive, lipid-lowering thera-

py;

= minimizing exposure to SARS-CoV-2, by respecting per-

sonal hygiene, social distancing and long-distance me-
dical consultations, as needed.

COVID-19 and obesity

A growing number of studies are positioning obesity,
along with advanced age, diabetes, pre-existing heart and
respiratory diseases, as an independent risk factor for the
development of severe forms of SARS-CoV-2 virus infection,
including Adult Respiratory Distress Syndrome [25]. Obesity
can compromise ventilation by preventing diaphragmatic
travel, impairing the immune response to viral infection
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Persoanele obeze au defecte la diferite nivele ale raspun-
sului imun Tnnascut si dobandit, caracterizate prin inflama-
tie cronica subclinica [28]. Pacientii obezi au o concentratie
mai mare de citokine pro-inflamatorii, cum ar fi TNF-alfa,
MCP-1 si IL-6, produse in principal de tesutul adipos visceral
si subcutanat, ceea ce duce la un defect In imunitatea Innas-
cutd [29]. Atunci cand este prezentat un antigen, inflamatia
cronica cauzata de obezitate, determina o activare redusa
a macrofagilor si o producere exagerata de citokine pro-in-
flamatorii [30]. Avand 1n vedere ca subiectii cu obezitate au
un mediu proinflamator, este estimat ca COVID-19 ar putea
agrava si mai mult inflamatia, expunandu-i la niveluri mai
mari de molecule inflamatorii circulante, comparativ cu su-
biectii cu indicele IMC normal. Aceasta ar putea explica ris-
cul crescut de complicatii severe ale COVID-19 la obezi [31].

De asemenea, raspunsurile celulelor B si T sunt afectate
la pacientii obezi, ceea ce provoaca o susceptibilitate crescu-
ta si o Intadrziere a rezolvarii infectiei virale.

Desi efectele COVID-19 asupra pacientilor cu obezitate
nu au fost incd pe deplin descrise, experienta gripei HIN1
ar trebui sa serveasca drept precautie In managementul pa-
cientilor cu obezitate si In special a pacientilor cu obezitate
severd. In timpul pandemiei virusului gripal AH1N1, la pa-
cientii cu obezitate a fost descris un raspuns pro-inflamator
perturbat, care a contribuit la dezvoltarea leziunilor pulmo-
nare severe [32], complicatii care sunt frecvent intalnite si in
cazul infectiilor severe cu SARS-CoV-2.

Comorbiditatile asociate obezitatii ar putea fi un factor
de risc aditional pentru complicatiile COVID-19 in obezitate.
Diabetul zaharat tip 2, hipertensiunea arteriala si patologiile
cardiovasculare au fost frecvent detectate la pacientii cu CO-
VID-19, sugerand ca ar putea creste riscul mortalitatii [31].

Un studiu efectuat pe un lot de 265 de pacienti din Statele
Unite ale Americii, a constatat o corelatie inversa semnifica-
tiva intre varsta si IMC, in care persoanele mai tinere inter-
nate in spital aveau mai multe sanse de a fi obeze [33]. Nu a
existat nicio diferenta in functie de sex (p = 0.9). IMC median
a fostde 29.3 kg / m?, doar 25% dintre indivizi aveau un IMC
sub 26 kg / m? si 25%, depasind un IMC de 34.7 kg / m? [33].

Conform raportului Centrului National de Audit si Cer-
cetare in Terapie Intensiva din Marea Britanie (ICNARC),
s-a observat ca 72,1% din 775 de pacienti cu COVID-19 au
fost supraponderali sau obezi si ca printre pacientii cu IMC
>30 kg / m? care au fost internati in sectia de terapie intensi-
va, 60,9% dintre ei au murit [34].

Intr-un studiu retrospectiv de cohorti efectuat intr-un
centru francez, evaluand 124 pacienti consecutivi internati
in terapie intensiva pentru SARS-CoV-2, s-a observat ca obe-
zitatea (IMC >30 kg/m?) si obezitatea severa (IMC >35 kg/
m?) au fost prezente 1n 47,6% si, respectiv, 28,2% din cazuri,
iar numarul pacientilor care au necesitat ventilatie mecani-
cd invaziva (VMI) a crescut proportional cu categoria IMC
(p<0,01) siafostceamaimarelapacientii cu IMC > 35 kg/m?
(85,7%) [25].

O alta afectiune Intalnita frecvent la subiectii cu obezitate
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[26]; it is pro-inflammatory and induces diabetes and oxi-
dative stress that adversely affects cardiovascular function
[27].In addition, in people with morbid obesity, the manage-
ment of COVID-19 with severe evolution may also be com-
promised by diagnosis and treatment challenges caused by
the physical effects of obesity.

Why does obese patients have an aggravated clinical pic-
ture, compared to healthy weight individuals?

Obese subjects show defects at different levels of the
innate and adaptive immune response, characterized by
chronic subclinical inflammation [28]. Obese patients have
a higher concentration of pro-inflammatory cytokines, such
as TNF-alpha, MCP-1 and IL-6, released mainly by visceral
and subcutaneous adipose tissue, leading to an impairment
of the innate immunity [29]. In the presence of an antigen,
the obesity-caused chronic inflammation leads to a reduced
macrophage activation and excessive release of pro-inflam-
matory cytokines [30]. Given that obese subjects have a
proinflammatory background, it is estimated that COVID-19
could further aggravate inflammation, exposing them to
higher levels of circulating inflammatory molecules in com-
parison to subjects with normal BMI. This could explain the
increased risk of severe complications of COVID-19 in obese
subjects [31].

B-cell and T-cell responses are also affected in obese pa-
tients, leading to increased susceptibility and delayed reso-
lution of viral infection.

Although the effects of COVID-19 on obese patients have
not yet been fully described, the experience of HIN1 influen-
za should serve as a precaution in the management of obese
patients and especially severely obese patients. During the
AH1N1 influenza pandemic, a dysregulated pro-inflammato-
ry response has been described in obese patients, which has
contributed to the development of severe lung lesions [32]
that are also common in severe SARS-CoV-2 infections.

Obesity-related comorbidities could be an additional risk
factor for COVID-19 issues in obesity. Type 2 diabetes, high
blood pressure and cardiovascular diseases have been fre-
quently traced in patients with COVID-19, suggesting that
they may increase the risk of mortality [31].

The study of a dataset of 265 pacients in the United States
found a significant inverse correlation between age and BM],
in which younger subjects admitted to hospital were more
likely to be obese [33]. There was no sex-related difference
(p = 0.9). The median BMI was 29.3 kg/m? with only 25% of
subjects having a BMI below 26 kg/m? and 25% exceeding a
BMI of 34.7 kg/m? [33].

According to the report of the Intensive Care National
Audit & Research Centre of the United Kingdom (ICNARC),
it was observed that 72.1% of 775 patients with COVID-19
were overweight or obese and among patients with BMI
>30 kg/m?, who were admitted to the intensive care unit,
60.9% of them died [34].

In a retrospective cohort study conducted in a French
center evaluating 124 consecutive patients admitted to in-
tensive care for SARS-CoV-2, it was observed that obesity



este boala ficatului gras non-alcoolic [35]. La acesti pacienti,
nivelul IL-6 a prezis In mod independent o inflamatie sporita
a ficatului, ceea ce ar putea juca un rol sinergic in declan-
sarea unei severititi sporite a COVID-19 [36]. In acest sens,
intr-un studiu realizat in trei spitale chineze, au fost analizati
66 de pacienti cu boala ficatului gras non-alcoolic, evaluat
prin tomografie computerizata si COVID-19 confirmat prin
analize de laborator [37]. S-a observat ca pacientii cu boala
ficatului gras non-alcoolic si obezitate au avut o evolutie mai
severd a infectiei SARS-CoV-2, decat cele non-obeze (37,5%
vs. 9,5%, p = 0,021), subiectii cu COVID-19 sever au fost mai
obezi in comparatie cu cei cu boald non-severa (89,5% vs.
59,6%, p = 0,021), In timp ce prezenta obezitdtii la pacientii
cu boala ficatului gras non-alcoolic a fost asociata cu un risc
de 6 ori mai mare de evolutie grava a COVID-19, iar aceasta
asociere a ramas semnificativa chiar si dupa ajustarea dupa
varsta, sex, fumat, diabet, hipertensiune arteriala si dislipi-
demie, sugerand cd, in context de boala ficatului gras non-
alcoolic, obezitatea reprezinta un factor de risc important
pentru gravitatea COVID-19.

Inflamatia cronica si afectarea fibrinolizei determinate
de obezitate, contribuie la cresterea riscului de dezvoltare a
trombozei, care In prezent pare a fi unul dintre mecanismele
potential implicate In agravarea afectarii pulmonare si de-
ces, acest lucru justificand utilizarea heparinei, atat in scop
profilactic, cat si terapeutic in diferite protocoale utilizate la
pacientii cu COVID-19 [38].

De asemenea, In obezitate este frecvent intalnit deficitul
de vitamina D, care creste riscul de infectii sistemice si afec-
teaza raspunsul imunitar [39].

Dismicrobismul intestinal este un alt factor important
potential implicat in riscul crescut de a dezvolta forme se-
vere de COVID-19 in obezitate. Este cunoscut cd obezitatea
in sine este asociata cu alterarea compozitiei microbiomului
intestinal care, la randul sau, este esential pentru reglarea
sistemului imun al gazdei si protectia impotriva infectiilor.
Mai mult decat atit, microbiomul intestinal are, de aseme-
nea, un rol in atenuarea daunelor cauzate de infectie. De
fapt, unele protocoale pentru tratamentul COVID-19, includ
utilizarea probioticelor pentru a mentine echilibrul microbi-
otei intestinale si, prin urmare, fortificarea indirecta a siste-
mului imun [40, 41].

Trebuie sa recunoastem ca persoanele cu obezitate se
confrunta cu multe provocari, inclusiv prejudecati si stigma-
tizare [42], ceea ce poate determina ca persoanele obeze sa
evite sau sa intarzie contactarea medicului in timpul acestei
pandemii, ceea ce poate duce la evolutie mai severa a CO-
VID-19 [43].

Insuficienta suprarenald

Insuficienta suprarenald este o afectiune cronica carac-
terizata prin lipsa producerii de cortizol, tratamentul careia
consta in administrarea glucocorticosteroizilor pe tot par-
cursul vietii.

Se stie ca pacientii cu insuficienta suprarenala primara si
hiperplazie suprarenala congenitald au un risc general usor
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(BMI >30 kg/m?) and severe obesity (BMI > 35 kg/m?) were
present in 47.6% and 28.2% of cases, respectively, and the
number of patients requiring invasive mechanical venti-
lation (IMV) increased in proportion to the BMI category
(p<0.01) and it was greatest in patients with BMI >35 kg/
m? (85.7%) [25].

Another commonly encountered condition in obese
subjects is nonalcoholic fatty liver disease [35]. In these
patients, the IL-6 level independently predicted increased
inflammation of the liver, which could play a synergic role
in triggering increased severity of COVID-19 [36]. In this re-
gard, in a study conducted in three Chinese hospitals, there
were evaluated 66 patients with nonalcoholic fatty liver dis-
ease, screened by computed tomography and COVID-19 con-
firmed by laboratory tests [37]. It was noted that patients
with nonalcoholic fatty liver disease and obesity had a more
severe evolution of SARS-CoV-2 infection compared to the
non-obese ones (37.5% vs. 9.5%, p = 0.021); subjects with
severe COVID-19 were more obese compared to those with
non-severe disease (89.5% vs. 59.6%, p = 0.021), whereas
the presence of obesity in patients with nonalcoholic fatty
liver disease was associated with a 6-fold increased risk of
severe COVID-19, and this association remained significant
even after adjusting for age, sex, smoking, diabetes, hyper-
tension and dyslipidemia, suggesting that in the context of
nonalcoholic fatty liver disease, obesity is an important risk
factor for the severity of COVID-19.

Chronic inflammation and impaired fibrinolysis caused
by obesity contribute to an increased risk of thrombosis,
which currently appears to be one of the mechanisms po-
tentially involved in aggravation of lung damage and death,
justifying the use of heparin for both prophylactic and thera-
peutic purposes in different protocols used in patients with
COVID-19 [38].

Vitamin D deficiency is also common in obesity, increas-
ing the risk of systemic infections and affecting the immune
response [39].

Intestinal dysmicrobism is another important factor po-
tentially involved in the increased risk of developing severe
forms of COVID-19 in obesity. It is known that obesity itself
is associated with alteration of gut microbiome composition,
which, in its turn, is essential for regulating the host immune
system and protecting against infections. Moreover, the gut
microbiome also has arole in attenuating the damage caused
by infection. In fact, some protocols of COVID-19 treatment
include the use of probiotics to maintain the balance of the
intestinal microbiota and, thus, the indirect strengthening of
the immune system [40, 41].

One has to acknowledge that people with obesity face
many challenges, including prejudice and stigma [42], which
may cause obese people to avoid or delay contact with their
physician during this pandemic, which may lead to more se-
vere COVID-19 evolution [43].

Adrenal insufficiency

Adrenal insufficiency is a chronic condition characteri-
zed by lack of cortisol production, the treatment consisting
of lifelong administration of glucocorticosteroids.
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crescut de contractare a infectiilor. Mai mult decat atat, insu-
ficienta suprarenala este asociata cu un defect al imunitatii
innascute la nivel de actiune a neutrofilelor si a celulelor NK
[44]. Acest lucru poate explica aceasta rata usor crescutd a
bolilor infectioase la acesti subiecti, precum si o mortalitate
generald crescuta. Aceasta din urma ar putea fi explicatd side
o crestere compensatorie insuficienta a dozei de hidrocorti-
zon in momentul Inceperii unui episod infectios. Din toate
aceste motive, pacientii cu insuficienta suprarenala pot avea
un risc mai mare de complicatii medicale si, eventual, un risc
crescut de mortalitate In cazul infectiei cu SARS-CoV-2 [45].
Pana in prezent, nu exista date raportate cu privire la conse-
cintele COVID-19 la persoanele cu insuficienta suprarenala.

In cazul suspiciunii de COVID-19 si aparitiei simptomelor
minore de imbolnavire, dozele de substitutie ale hormonilor
glucocorticoizi trebuie imediat dublate (cel putin), pentru a
evita criza addisoniana [45].

Concluzii

Diabetul zaharat si obezitatea sunt nozologii caracteriza-
te prin disfunctii importante la nivelul imunitatii. Astfel, su-
biectii cu diabet si obezitate reprezintd un grup de pacienti
cu risc crescut de complicatii severe ale COVID-19, necesita-
te crescuta de spitalizare si mortalitate inalta. Persoanele cu
insuficienta suprarenald, pot avea risc mai mare de compli-
catii medicale ale COVID-19, ceea ce impune o atentie spori-
ta asupra acestei categorii de indivizi. Este extrem de impor-
tant ca acestia sa evite infectarea, urmand sfaturile generale
de prevenire date de autoritati, pentru a reduce raspandirea
virusului.
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Patients with primary adrenal insufficiency and congeni-
tal adrenal hyperplasia are known to have a slightly increased
overall risk of contracting infections. Moreover, adrenal in-
sufficiency is associated with a defect in innate immunity at
the level of neutrophils and NK cells action [44]. This may
explain this slightly increased rate of infectious diseases in
these subjects, as well as an increased overall mortality. The
latter could also be explained by an insufficient compensa-
tory increase in the dose of hydrocortisone at the beginning
of an infectious episode. For all these reasons, patients with
adrenal insufficiency may face a higher risk of medical com-
plications and eventually an increased risk of mortality from
SARS-CoV-2 infection [45]. So far, there are no reported data
on the consequences of COVID-19 in people with adrenal in-
sufficiency.

If COVID-19 is suspected and minor symptoms of the
disease emerge, glucocorticoid hormone replacement doses
should be immediately doubled (at least), to avoid the Ad-
disonian crisis [45].

Conclusions

Diabetes mellitus and obesity are diseases characterized
by significant immune dysfunctions. Thus, subjects with
diabetes and obesity represent a group of patients at high
risk of severe complications of COVID-19, increased need for
hospitalization and high mortality. People with adrenal in-
sufficiency may be at higher risk for medical complications
of COVID-19, which requires increased attention to this cate-
gory of individuals. It is extremely important that they avoid
infection, following the general prevention guidances given
by authorities, in order to reduce the spread of the virus.

Authors’ contribution

The authors contributed equally to the elaboration of the
manuscript.

Declaration of conflicting interests
Nothing to declare.

5. Onder G., Rezza G., Brusaferro S. Case-fatality rate and characteris-
tics of patients dying in relation to COVID-19 in Italy. JAMA, 2020;
323 (18): 1775-1776. d0i:10.1001/jama.2020.4683 (accesat la
18.05.2020).

6. Ferguson N, Laydon D., Nedjati G. et al. Impact of non-pharma-

ceutical interventions (NPIs) to reduce COVID-19 mortality and

healthcare demand. Imperial College of London COVID-19 Response

Team.Report 9. doi:10.25561 /77482 (accesat la 18.05.2020).

https://www.ncbi.nlm.nih.gov/pubmed/ (accesat la 09.05.2020).

8. Bornstein R, Rubino F, Khunti K. et al. Practical recommendations
for the management of diabetes in patients with COVID-19. The
lancet. Diabetes & endocrinology, 2020; Published online April 23,
2020 https://doi.org/10.1016/S2213-8587(20)30152-2.

9. Singh A, Gupta R.,, Ghosh A. et al. Diabetes in COVID-19: preva-
lence, pathophysiology, prognosis and practical considerations.
Diabetes Metab. Syndr, 2020; 14 (4): 303-310. doi: 10.1016/j.
dsx.2020.04.004 (accesat la 09.05.2020).

N



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Gupta R., Ghosh A, Singh A. et al. Clinical considerations for pa-
tients with diabetes in times of COVID-19 epidemic. Diabetes Me-
tab. Syndr, 2020; 14 (3): 211-212. doi: https://doi.org/10.1016/j.
dsx.2020.03.002 (accesat la 09.05.2020).

Pal R., Bhansali A. COVID-19, diabetes mellitus and ACE2: The co-
nundrum. Diabetes Res. Clin. Pract, 2020; 162: 108132, APRIL 01.
DOI: https://doi.org/10.1016/j.diabres.2020.108132 (accesat la
09.05.2020).

Guo W,, Li M., Dong Y. et al. Diabetes is a risk factor for the progres-
sion and prognosis of COVID-19. Diabetes Metab Res Rev, 2020 Mar
31:e3319.doi: 10.1002/dmrr.3319 (accesat la 09.05.2020).
Muniyappa R, Gubbi S. COVID-19 Pandemic, Corona Viruses,
and Diabetes Mellitus. Am. J. Physiol Endocrinol Metab, 2020;
318(5): 736-741. doi: 10.1152/ajpendo.00124.2020 (accesat la
18.05.2020).

Hussain A., Bhowmik B., do Vale Moreira N. COVID-19 and diabetes:
knowledge in progress. Diabetes Res Clin Pract, 2020; 162: 108142.
doi: 10.1016/j.diabres.2020.108142 (accesat la 18.05.2020).

Ma R,, Holt R. COVID-19 and diabetes. Diabet. Med, 2020; 37 (5):
723-725, May 2020, doi: 10.1111/dme.14300.

lacobellis G. COVID-19 and diabetes: can DPP4 inhibition play a
role? Diabetes Res Clin Pract, 2020; 162, 108125. doi: 10.1016/j.
diabres.2020.108125 (accesat la 18.05.2020).

Drucker D. Coronavirus Infections and Type 2 Diabetes-Shared Pa-
thways with Therapeutic Implications. Endocr Rev, 2020; 41(3). pii:
bnaa011. doi: 10.1210/endrev/bnaa011 (accesat la 18.05.2020).
Fang L., Karakiulakis G., Roth M. Are patients with hypertension and
diabetes mellitus at increased risk for COVID-19 infection? Lancet
Respir Med, 2020; 8 (4): 21.doi: 10.1016/S2213-2600(20)30116-8
(accesatla 18.05.2020).

Hill M., Mantzoros C., Sowers ]. Commentary: COVID-19 in patients
with diabetes. Metabolism, 2020; 107: 154217. doi: 10.1016/j.me-
tabol.2020.154217 (accesat la 09.05.2020).

Yang K., Lin S,, Ji]. et al. Binding of SARS coronavirus to its receptor
damages islets and causes acute diabetes. Acta Diabetol, 2010; 47
(3):193-199.

Maddaloni E., Buzzetti R. Covid-19 and diabetes mellitus: unvei-
ling the interaction of two pandemics. Diabetes Metab Res Rev,
2020; Mar 31: €33213321. doi: 10.1002/dmrr.3321 (accesat la
18.05.2020).

Klonoff D., Umpierrez G. COVID-19 in patients with diabetes: risk
factors that increase morbidity. Metabolism, 2020 Apr 7: 154224.
doi: 10.1016/j.metabol.2020.154224.

Ceriello A, Stoian P, Rizzo M. COVID-19 and diabetes management:
What should be considered? Diabetes Res Clin Pract, 2020; 163. doi:
10.1016/j.diabres.2020.108151 (accesat la 18.05.2020).
Katulanda P, Dissanayake H., Ranathunga I. et al. Prevention and
management of COVID-19 among patients with diabetes: an ap-
praisal of the literature. Diabetologia, 2020. DOI: 10.1007/s00125-
020-05164-x (accesat la 18.05.2020).

Simonnet A., Chetboun M., Poissy J. et al. Lille Intensive Care CO-
VID-19 and Obesity study group. High prevalence of obesity in
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
requiring invasive mechanical ventilation. Obesity (Silver Spring).
2020 Apr 9. doi: 10.1002/0by.22831 (accesat la 18.05.2020).
Honce R., Schultz-Cherry S. Impact of obesity on influenza A virus
pathogenesis, immune response, and evolution. Front Immunol.
2019; 10:1071.

GBD 2015 Obesity Collaborators. Health effects of overweight and
obesity in 195 countries over 25 years. N Engl ] Med, 2017; 377:
13-27.

Anderson C., Murphy K., Fernandez M. Impact of obesity and meta-
bolic syndrome on immunity. Adv Nutr, 2016; 7: 66-77.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45

Impactul COVID-19 la pacientii cu diabet zaharat

Richard C., Wadowski M., Goruk S., et al. Individuals with obesity
and type 2 diabetes have additional immune dysfunction com-
pared with obese individuals who are metabolically healthy. BM/]
Open Diabetes Res Care, 2017; 5 (1): e000379. doi: 10.1136/bmj-
drc-2016-000379 (accesat la 18.05.2020).

Ahn S, Sohn S,, Lee S. et al. The effect of lipopolysaccharide-indu-
ced obesity and its chronic inflammation on influenza virus-related
pathology. Environ Toxicol Pharmacol, 2015; 40 (3): 924-930.
Muscogiuri G., Pugliese G., Barrea L. et al. Obesity: the ,Achilles heel”
for COVID-19? Metabolism Clinical and Experimental, 2020; 108:
154251. Advance online publication. https://doi.org/10.1016/j.
metabol.2020.154251 (accesat la 18.05.2020).

Luzi L., Radaelli M. Influenza and obesity: its odd relationship
and the lessons for COVID-19 pandemic. Acta Diabetol, 2020;
57 (6): 759-764. doi: 10.1007/s00592-020-01522-8 (accesat la
18.05.2020).

Kass D., Duggal P,Cingolani O. Obesity could shift severe COVID-19
disease to younger ages. Lancet, 2020; 395 (10236): 1544-1545.
doi: 10.1016/S0140-6736(20)31024-2 (accesat la 18.05.2020).
www.icnarc.org (accesat pe: 10.05.2020)

Eslam M., Newsome P, Anstee Q. et al. A new definition for metabo-
lic associated fatty liver disease: an international expert consensus
statement. / Hepatol, 2020 Apr 8. doi: 10.1016/j.jhep.2020.03.039
(accesatla 18.05.2020).

Van der Poorten D., Milner K., Hui |. et al. Visceral fat: a key media-
tor of steatohepatitis in metabolic liver disease. Hepatology, 2008;
48 (2): 449-57. doi: 10.1002 /hep.22350 (accesat la 18.05.2020).
Zheng 1., Gao F, Wang B. et al. Obesity as a risk factor for greater
severity of COVID-19 in patients with metabolic associated fatty
liver disease. Metabolism, 2020; 108: 154244. doi: 10.1016/j.me-
tabol.2020.154244 (accesat la 18.05.2020).

Bouillon R., Marcocci C., Carmeliet G. Skeletal and Extraskeletal
actions of vitamin D: current evidence and outstanding questions.
Endocr Rev, 2019; 40: 1109-1151. doi: 10.1210/er.2018-00126
(accesatla 18.05.2020).

Ying-Hui ., Lin C,, Zhen-Shun C. A rapid advice guideline for the
diagnosis and treatment of 2019 novel coronavirus (2019-nCoV)
infected pneumonia. Military Medical Research, 2020; 7: 4. doi:
10.1186/s40779-020-0233-6 (accesat la 09.05.2020).
Torres-Fuentes C., Schellekens H., Dinan T. The microbiota-gut-bra-
in axis in obesity. Lancet Gastroenterol Hepatol, 2017; 2: 747-756.
doi: 10.1016/S2468-1253(17)30147-4 (accesat la 18.05.2020).
Rubino F, Puhl R, Cummings D. et al. Joint international consensus
statement for ending stigma of obesity. Nat Med, 2020; 26 (4): 485-
97.

Alberga A., Edache I, Forhan M. et al. Weight bias and health care
utilization: a scoping review. Prim Health Care Res Dev, 2019; 20:
ellé.

Yang J., Feng Y., Yuan M. et al. Plasma glucose levels and diabetes
are independent predictors for mortality and morbidity in patients
with SARS. Diabet Med, 2006; 23 (6): 623-8.

J. Hazeldine V., Chortis P, Hampson A. et al. Primary adrenal in-
sufficiency is associated with impaired natural Killer cell function:
a potential link to increased mortality. Eur. J. Endocrinol, 2017; 176
(4): 471-480. https://doi.org/10.1530/EJE-16-0969 (accesat la
09.05.2020).

. Puig-Domingo M., Marazuela M. & Giustina A. COVID-19 and en-

docrine diseases. A statement from the European Society of En-
docrinology. Endocrine, 2020; 68: 2-5. https://doi.org/10.1007/
s12020-020-02294-5 (accesatla 09.05.2020)



Gastroenterological aspects in COVID-19

OPEN 8ACCESS

ARTICOL DE SINTEZA

Afectarea sistemului digestiv
in infectia cu coronavirusul
de tip nou

Eugen Tcaciuc'?, Catilina Olaru-Stavilazt
!Disciplina de gastroenterologie, Departamentul de medicind internd, Univer-

sitatea de Stat de Medicind si Farmacie ,Nicolae Testemitanu’, Chisindu, Repu-
blica Moldova.

Data primirii manuscrisului: 04.07.2020
Data acceptarii spre publicare: 04.08.2020

Autor corespondent:

Eugen Tcaciuc, dr. hab. st. med., conf. univ.

Disciplina de gastroenterologie

Departamentul de medicind internd

Universitatea de Stat de Medicind si Farmacie ,Nicolae Testemitanu”
bd. Stefan cel Mare si Sfant, 165, Chisindu, Republica Moldova, MD-2004
email: eugen.tcaciuc@usmf.md

Ce nu este cunoscut, deocamdata, la subiectul abordat

Desi, cercetarile in domeniul COVID-19 sunt multiple, gas-
troenterologii, dar si medicii de diferite specialitati, implicati
direct In combaterea bolii, se confrunta cu ambiguitati leg-
ate de aspectele gastroenterologice ale patologiei. Nu exista
recomandari practice care sa explice In ce masura bolile he-
patice cronice si bolile inflamatorii intestinale influenteaza
evolutia COVID-19.

Ipoteza de cercetare

Acest review al literaturii isi propune sa prezinte majori-
tatea datelor disponibile, cu privire la multiplele aspecte gas-
troenterologice si hepatologice ale COVID-19, inclusiv, pozitia
celor mai prestigioase asociatii din domeniu, ca raspuns la
pandemie.

Noutatea adusa literaturii stiintifice din domeniu

Studiul a ardtat ca simptomele digestive si leziunile he-
patice nu sunt o constatare accidentala la pacientii infectati
cu noul coronavirus, avand relevanta in diagnosticul precoce
al bolii si In prognosticul acesteia

Rezumat

Introducere. Prevalenta si prognosticul implicarii di-
gestive 1n evolutia patologiei provocate de noul coronavirus
(COVID-19) nu este pe deplin elucidata. Scopul a fost de a
analiza si de a sistematiza datele disponibile, privind multi-
plele aspecte gastroenterologice ale bolii, inclusiv pozitia ce-
lor mai valoroase asociatii din domeniul in cauza, ca raspuns
la aparitia pandemiei.
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What is not known yet, about this topic

Although, the research in the field of COVID-19 is multiple,
the gastroenterologists, but also the doctors of various special-
ties, directly involved in combating the disease, face ambigui-
ties related to the gastroenterological aspects of the pathology.
There are no practical recommendations to explain the extent
to which chronic liver disease and inflammatory bowel disease
influence the evolution of COVID-19.

Research hypothesis

This literature review aims to present most of the available
data on the multiple gastroenterological and hepatological
aspects of COVID-19, including the position of the most valu-
able associations in the field, in response to the pandemic.

Article’s added novelty on this scientific topic

The study showed that digestive symptoms and liver dam-
age are not an accidental finding in patients infected with the
novel coronavirus, having relevance in the early diagnosis of
the disease and in its prognosis.

Abstract

Introduction. The prevalence of digestive system in-
volvement in the evolution of coronavirus disease (COV-
ID-19) is not fully elucidated. The aim was to analyze and
systematize the available data on the multiple gastroentero-
logical aspects of the disease, including the position of the
most valuable associations in the field, in response to the
pandemic.



Material si metode. Au fost efectuatd o cercetare in
PubMed, Medline, Web of Science, Elsiever, folosind motorul
de cautare Google, aplicand cuvinte cheie: ,coronavirus’,
,Sindrom acut respirator sever coronavirus 2’, ,SARS-CoV-2’,
,COVID-19" ,nCoV” ,,2019-nCoV” Au fost analizate articole in
limba englez3, Incepand cu luna ianuarie pana in luna mai,
2020. Au fost incluse toate articolele care raportau date epi-
demiologice si clinice, privind simptomele gastro-intestina-
le, leziunile hepatice, prevalenta comorbiditatilor hepatice si
gastro-intestinale la pacientii cu COVID-19.

Rezultate. Manifestarile gastrointestinale, precum diare-
ea, voma, greata, durerea abdominala au survenit frecvent la
pacientii cu COVID-19. Acestea, In unele cazuri, au precedat
simptomatologia respiratorie, Intarziind stabilirea diagnos-
ticului corect si In mod exceptional, au fost stabilite precum
unica acuza a pacientului. Pacientii cu maladie COVID-19
severd au avut un risc mai mare de a dezvolta simptome
gastro-intestinale si leziuni hepatice, manifestate prin ele-
varea transaminazelor, hipoalbuminemie, trombocitopenie,
tendinta spre dezvoltarea starilor critice si Inrautatirea pro-
gnosticului. Riscul de boala severa sau de infectare nu a fost
mai crescut in randul pacientilor cu COVID-19 si comorbidi-
tati gastrointestinale sau hepatice existente. Totusi, s-a ob-
servat faptul ca, ciroza hepatica decompensata, carcinomul
hepatocelular, formele severe ale bolilor inflamatorii intesti-
nale au precipitat dezvoltarea formelor severe ale COVID-19
si prognostic nefavorabil. Desi, s-a demonstrat ca elimina-
rea virusului cu materiile fecale depaseste in timp prezenta
acestuia in frotiul nazofaringian, sunt necesare studii supli-
mentare pentru a confirma existenta cdii de transmitere fe-
cal-orala a SARS-CoV-2.

Concluzii. Studiul a aratat ca simptomele digestive si
leziunile hepatice nu sunt o constatare accidentald, in ca-
zul pacientilor infectati cu coronavirusul de tip nou, avand
relevanta in diagnosticul precoce al bolii si in prognosticul
grup de pacienti.

Cuvinte cheie: COVID-19, coronavirus de tip nou, simp-
tome gastrointestinale, injurie hepatica.

Introducere

Pandemia provocatd de noul coronavirus, descoperit in
2019 (SARS-CoV-2), a bulversat intregul glob pamantesc si
a trezit controverse in randul scolilor medicale, fiind deja
inregistrate milioane de cazuri de infectari si sute de mii de
decese la nivel mondial [1]. Patologia COVID-19 constituie o
boala infectioasd, cauzata de coronavirusul de tip nou, asoci-
at sindromului respirator acut sever (SARS). Simptomatolo-
gia este predominata de tabloul unei infectii respiratorii, cu
febra, fatigabilitate, dispnee, tuse uscata, pierderea de novo
a mirosului si gustului. In categoria acuzelor rare este inclu-
sa simptomatologia gastrointestinala: greata, voma, diaree,
dureri abdominale. Majoritatea bolnavilor dezvolta forme
usoare si de gravitate medie ale bolii. Cu toate acestea, varsta

Aspecte gastroenterologice in COVID-19

Material and methods. It was performed a search in
PubMed, Medline, Web of Science, Elsiever on the Google
search engine, applying keywords: “coronavirus’, “severe
acute respiratory syndrome’, “SARS-CoV-2’, “COVID-19’,
“nCoV’, “2019-nCoV”. There were analysed articles in Eng-
lish language beginning with January up to May 2020. All
articles, that reported epidemiological and clinical data on
gastrointestinal symptoms, hepatic injury, prevalence of he-
patic and gastrointestinal comorbidities in patients with CO-
VID-19 were included.

Results. Gastrointestinal manifestations, such as diar-
rhea, vomiting, nausea, abdominal pain have occurred fre-
quently in patients with COVID-19. These, in some cases,
preceded the respiratory symptoms, delaying the establish-
ment of the correct diagnosis and, exceptionally, were estab-
lished as the only complaint of the patient. The patients with
severe COVID-19 had a higher risk of developing gastroin-
testinal symptoms and liver damage, manifested by elevated
transaminases, hypoalbuminemia, thrombocytopenia, ten-
dency towards the development of critical states and the
worsening of the prognosis. The risk of severe disease or
infection, has not been increased in patients with COVID-19
and existing gastrointestinal or hepatic comorbidities. How-
ever, it was observed that decompensated liver cirrhosis, he-
patocellular carcinoma, severe forms of inflammatory bowel,
precipitated the development of severe forms of COVID-19
and with an unfavorable prognosis. Although fecal elimina-
tion of the virus has been shown to outweigh its presence
in the nasopharyngeal smear, further studies are needed to
confirm the existence of the fecal-oral route of SARS-CoV-2
transmission.

Conclusions. This study showed that digestive symp-
toms and liver damage are not an accidental finding in pa-
tients with COVID-19, having relevance in the early diagno-
sis of the disease and its prognosis. An increased attention
should be offered to the care of this group of patients.

Key words: COVID-19, novel coronavirus, gastrointesti-
nal symptoms, hepatic injury.

Introduction

The pandemic caused by the novel coronavirus, has
alarmed the entire globe and aroused controversy among
medical schools, with millions of infections and hundreds
of thousands of deaths worldwide registered [1]. COVID-19
is an infectious disease, caused by the new type of corona-
virus, associated with severe acute respiratory syndrome
(SARS). Predominant symptoms are fever, fatigue, dyspnea,
dry cough, loss of smell and taste. The category of rare com-
plaints includes gastrointestinal symptoms, such as nausea,
vomiting, diarrhea, abdominal pain. Most patients develop
mild to moderate forms of the disease. However, age @65
years, the presence of comorbidities, such as diabetes, hy-
pertension, obesity, chronic kidney, lung, liver disease, im-
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@65 ani, asocierea comorbiditatilor, precum diabetul zaha-
rat, hipertensiunea arteriala, obezitatea, bolile cronice rena-
le, pulmonare, hepatice si imunosupresia, constituie factori
de risc in dezvoltarea unor forme severe de boala, care se
pot solda cu deces [2].

Recunoscand impactul epidemiologic si semnificatia
clinica a patologiei COVID-19, au fost depuse eforturi con-
siderabile pentru a reliefa toate aspectele acesteia. Dovada
afectdrii gastrointestinale si hepatice in COVID-19, a fost
raportata prima data de catre cercetatorii din China si con-
firmate in studii emergente ulterioare [3, 4, 5]. Pe de alta
parte, rezultatele obtinute au fost variabile, contradictorii,
fiind dificil in a forma concluzii. S-a trecut in revista si asoci-
erea dintre formele severe ale COVID-19 si injuria hepatica,
determinatd de elevarea transaminazelor, valori scazute ale
albuminei in ser, trombocitopenie. Pacientii cu forme severe
ale bolii suferda modificari mai importante ale biomarkerilor
hepatici, mai frecvent acuza simptome gastrointestinale [6].
In plus, ARN-ul viral s-a dovedit a fi prezent in celulele epite-
liale gastrointestinale si a fost detectat in scaunul pacientilor
cu COVID-19, ceea ce trezeste suspectia transmiterii virusu-
lui SARS-CoV-2 si pe cale fecal-orala [3, 7].

Desi, cercetarile In domeniu sunt multiple, specialistii
gastroenterologi, dar si doctorii de diverse specialitati impli-
cati direct in combaterea COVID-19, se confrunta cu neclari-
tati legate de frecventa simptomelor gastrointestinale, eva-
luarea riscului si prognosticului bolii la asocierea acestora.
Lipsesc studii adecvate, care sa explice In ce masura bolile
cronice hepatice si patologiile inflamatorii intestinale influ-
enteaza evolutia COVID-19 sau daca acesti pacienti necesita
protectie specialg, intru a evita infectarea.

Aceasta sinteza de literatura isi propune sa prezinte
majoritatea datelor disponibile, privind multiplele aspecte
gastroenterologice si hepatologice ale COVID-19, inclusiv si
pozitia celor mai valoroase asociatii din domeniul in cauza,
ca raspuns la aparitia pandemiei.

Material si metode

in aceasti sintezi de literaturi s-au cercetat, in mod sis-
tematic, toate articolele, exclusiv in limba engleza, publicate
in perioada 01.01.2020-17.05.2020, care au inclus cuvintele
cheie ,coronavirus’, ,severe acute respiratory syndrome co-
ronavirus 2’ ,SARS-CoV-2" ,,COVID-19” ,nCoV” ,2019-nCoV".
A fost utilizat motorul de cautare Google, facandu-se apel la
bancile de date informatizate Pubmed, Medline, Web of Sci-
ence, Elsiever, privind subiectul in cauza. Cu scop de a aug-
menta calitatea cautarii, prin identificarea celor mai recente
informatii, aceleasi cuvinte cheie au fost utilizate si in baza
de date Google Academic. Ulterior au fost accesate indepen-
dent, site-uri, precum The Lancet COVID-19 Resource Centre,
publicatiile din baza de date a OMS, revistele New England
Journal of Medicine, Gastroenterology, Gut, American Journal
of Gastroenterology, Centers for Disease Control and Preven-
tion, fiind reviziuite majoritatea publicatiile cu referinta la
COVID-19.
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munosuppression are risk factors in the development of se-
vere forms of the disease, which can result in death [2].

On account of the epidemiological impact and clinical
significance of COVID-19, considerable efforts have been
made to highlight all aspects of it. Evidence of gastrointes-
tinal and hepatic impairment in COVID-19 was first report-
ed by Chinese researchers and confirmed in subsequent
emerging studies [3, 4, 5]. However, the results obtained
were variable, contradictory, being difficult to draw conclu-
sions. The association between severe forms of COVID-19
and liver injury, characterized by elevated transaminases,
low serum albumin, thrombocytopenia, was also reviewed.
Patients with severe forms of the disease suffer more signif-
icant changes in liver biomarkers, more frequently report
gastrointestinal symptoms [6]. In addition, viral RNA was
found to be present in gastrointestinal epithelial cells and
was detected in the stool of patients with COVID-19, which
raises the suspicion of SARS-CoV-2 virus transmission by
faecal-oral route [3, 7].

Although, the research in this field is significant, gas-
troenterologists and doctors of various specialties directly
involved in combating COVID-19 face ambiguities related
to the frequency of gastrointestinal symptoms, risk assess-
ment and prognosis of the disease. There are no adequate
studies to explain the extent to which chronic liver disease
and inflammatory bowel disease influence the evolution of
COVID-19 or whether these patients require special protec-
tion to avoid infection.

This literature review aims to present all the accredited
data on the multiple gastroenterological and hepatological
aspects of COVID-19, including the position of the most valu-
able associations in the field in response to the pandemic.

Material and methods

It was performed a search in Pubmed, Medline, Web of
Science, Elsevier on the Google search engine, applying key-
words: “coronavirus’, “severe acute respiratory syndrome
coronavirus 2", “SARS-CoV-2" “COVID-19” “nCoV”, “2019-nCoV.
There were analyzed articles in English language beginning
with January up to May 2020. In order to increase research
quality by identifying the latest information, the same key-
words were used in the Google Scholar database. Subse-
quently, sites such as The Lancet COVID-19 Resource Center,
publications in the WHO database, New England Journal of
Medicine, Gastroenterology, Gut, American Journal of Gastro-
enterology, Centers for Disease Control and Prevention were
independently accessed. most of the publications referring
to COVID-19 have been revised.

Most articles, which reported epidemiological and clini-
cal data on gastrointestinal symptoms, liver injury, preva-
lence of liver and gastrointestinal comorbidities in patients
with COVID-19, were included in this review.

Criteria for excluding articles: pre-printed publications;
duplicate publications; unique clinical case reports; case se-
ries studies, <10 cases; editorial publications; publications,



in review-ul dat au fost incluse majoritatea articolelor,
care au raportat date epidemiologice si clinice privind simp-
tomatologia gastrointestinald, injuria hepatica, prevalenta
comorbiditatilor hepatice si gastrointestinale la pacientii ce
prezinta COVID-19.

Criteriile de respingere a articolelor: publicatii pre-tipa-
rire; publicatii duplicate; rapoarte ale cazurilor clinice unice;
studii de tip serii de cazuri, <10 cazuri; publicatii editoriale;
publicatii, care se refera la infectii cu alte tipuri de coronavi-
rusuri, precum MERS, SARS.

Rezultate

SARS-CoV-2 constituie un virus ARN, monocatenar, care
apartine genului 3-coronavirus si 82% din genomul acestuia
este omolog coronavirusului SARS, responsabil de epidemia
din 2003. Depistand similitudinea genomica a virusurilor si
clinica patologiilor pe care le provoaca, a facut posibila pre-
supunerea, ca acestia Impartasesc mecanisme patogenetice
comune. Virusurile, atdt SARS-CoV, cat si SARS-CoV-2, pa-
trund in celula tinta prin atasarea glicoproteinei transmem-
branare S la enzima de conversie a angiotensinei (ACE2), cu
rol in atasarea si recunoasterea particolei virale, constituind
vectorul principal al infectiozitatii virusului. Fuzionarea vi-
rusului cu celula gazda este asigurata de catre serin proteaza
transmembranard de tip 2 (TMPRSS2), prin clivarea glico-
proteinei S din componenta nucleocapsidei virale. In mod
obisnuit, expresia concomitenta a ACE2 si TMPRSS2 are loc
la nivelul celulelor alveolare de tip 2, a epiteliului traheo-
bronsic, fapt care argumenteaza simptomatica de baza a pa-
tologiei, si anume, cu localizare pulmonara [8].

Descoperirile in domeniul cercetarii SARS-CoV-2, au
scos 1n evidenta tropismul virsului fata de epiteliul tractu-
lui gastrointestinal, demonstrat prin identificarea acestuia
in materiile fecale si a bioptatului intestinal, moment, care
a trezit interes deosebit in randul cercetatorilor. De fapt,
s-au efectuat studii privin compozitia si proportia celulelor,
care exprima pe suprafata sa receptorul ACE2 la pacientii
COVID-19 pozitivi. Prezenta receptorilor a fost identificata
si la nivelul tractului gastrointestinal, cei mai putini fiind in
epiteliul scuamos esofagian, iar majoritatea - in mucoasa
gastrica glandular3, enterocite, colonocite, epiteliul rectal [3,
7]. Astfel survine ideea infectiozitatii virusului si la nivel in-
testinal, moment argumentat aditional de rapoartele de caz,
care relateazd identificarea ARN-ului viral in materiile fecale
ale pacientilor [9].

Un studiu sugestiv a fost cel efectuat de Xiao et al. care a
colectat diferite specimene (materii fecale, uring, frotiu oro-
si nazofaringian) de la 73 pacienti cu COVID-19 [3]. Anali-
zand materiile fecale, la jumatate din pacienti (53,4%) s-a
depistat ARN SARS-CoV-2, acesta ramanand pozitiv in 20%
cazuri si dupad negativarea frotiului faringian. Alte studii,
de asemenea, sustin persistenta Indelungata a virusului in
materiile fecale, pana la 47 zile din momentul instalarii ta-
bloului clinic sau peste 5 saptamani de la obtinerea rezulta-
telor respiratorii negative pentru ARN SARS-CoV-2 [10-12].
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which relate to infections with other types of coronaviruses,
such as MERS, SARS.

Results

SARS-CoV-2 is a single-stranded RNA virus, belonging to
the genus -coronavirus and 82% of its genome is homolo-
gous to the SARS coronavirus, responsible for the 2003 epi-
demic. Detecting the genomic and clinical similarities of the
viruses, made it possible to assume that they share common
pathogenetic mechanisms. Both SARS-CoV and SARS-CoV-2
viruses enter the target cell via transmembrane glycoprotein
S that binds to the angiotensin converting enzyme receptor
(ACE2), which has a role in the attachment and recognition
of the viral particle, being the main vector of the virus infec-
tivity. Invasion of the virus in the host cell is ensured by type
2 serine transmembrane protease (TMPRSS2), which cleaves
the glycoprotein S from the viral nucleocapsid. Usually, the
concomitant expression of ACE2 and TMPRSS2, takes place in
the type 2 alveolar cells of the tracheobronchial epithelium,
which justifies the basic symptoms of the pathology, namely
with pulmonary localization [8].

A discovery that aroused great interest among research-
ers, were the studies that highlighted the virus tropism to-
wards the epithelium of the gastrointestinal tract, proved by
its identification in feces and intestinal biopsy. In fact, mul-
tiple studies have been performed on the composition and
proportion of cells, which express on its surface the ACE2
receptor in COVID-19 positive patients. Consequently, the
presence of receptors was identified in the gastrointestinal
tract, the fewest being in the esophageal squamous epitheli-
um, and most - in the glandular gastric mucosa, enterocytes,
colonocytes, rectal epithelium [3, 7]. Thus appears the idea
of infectivity of the virus at the intestinal level, a moment
additionally provided by the case reports, which report the
identification of viral RNA in the faeces of patients [9].

A suggestive study was conducted by Xiao et al. who col-
lected various specimens (faeces, urine, oro- and nasopha-
ryngeal smear) from 73 patients with COVID-19 [3]. Analyz-
ing the faeces, in half of the patients (53.4%) were detected
SARS-CoV-2 RNA, which remained positive in 20% of cases
even after the negation of the pharyngeal smear. Other stud-
ies support the long-term persistence of the virus in the fae-
ces, up to 47 days after the setting of the clinical picture or
more than 5 weeks after obtaining negative respiratory re-
sults for SARS-CoV-2 RNA [10- 12]. In addition, live viruses
were identified by electron microscopy in patients without
gastrointestinal symptoms, highlighting the fecal-oral trans-
mission pathway [13]. This idea would account for the gas-
trointestinal clinic, that some patients present, including at
the onset of the disease, but prolonged detection of the virus
in the faeces, does not confirm the fecal-oral route of trans-
mission of SARS-CoV-2. In addition, there are no concrete
data that would reveal an association between this phe-
nomenon and the duration, evolution, severity, recurrence
of COVID-19. Most researchers believe that further studies
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Pe langa aceasta s-au identificat virusuri vii la microscopia
electronica, in cazul unor pacienti fara simptome gastroin-
testinale, pundnd in evidentd calea de transmitere fecal-ora-
1a [13]. Aceasta idee ar argumenta clinica gastrointestinala,
pe care o prezinta unii pacienti, inclusiv la debutul bolii, dar
detectarea indelungata a virusului in materiile fecale, nu
confirmi calea de transmitere fecal-orald a SARS-CoV-2. In
plus nu sunt date concrete, care ar releva o asociere intre
acest fenomen si durata, evolutia, severitatea, recurenta pa-
tologiei COVID-19. Majoritatea cercetatorilor sunt de pare-
rea ca sunt necesare studii suplimentare pentru a clarifica
competenta de replicare a virusului, abundenta, stabilitatea
acestuia In materiile fecale [10, 14].

La debutul cercetarilor patologiei COVID-19, simptoma-
tologia gastrointestinala era interpretata precum ar fi una
rara, dar studiile ulterioare au relevat in 15% cazuri asocie-
rea acuzelor gastrointestinale: diaree, vomd, anorexie, grea-
ta si dureri abdominale, adaugator la simptomele respirato-
rii. In 10% cazuri, debutul patologiei a survenit cu aga-numi-
te simptome ,atipice” intestinale, care au intarziat stabilirea
diagnosticului corect [15, 16]. Observatia a fost sustinuta si
de alte studii, in care diareea si greata s-au atestat la debutul
bolii In 10% cazuri, fiind succedate de febra si dispnee in 1-2
zile [17, 18]. In comun acord, sciderea poftei de mancare a
fost exclusa din categoria simptomelor gastrointestinale, In-
trucat este mult nespecifica.

Cel mai amplu studiu de metaanaliza, care a stat la baza
credrii noilor ghiduri dedicate managementului COVID-19 in
Gastroenterologie, elaborat de catre Asociatia Americana de
Gastroenterologie (AGA), cu includerea a 10.890 de pacienti
prezinta rezultate diferite, decat cele enuntate anterior [19].
Astfel s-a atestat prezenta simptomatologiei digestive In mai
putin de 10% cazuri. Au prevalat simptome gastrointestina-
le, precum diareea in 7,7%, greata / voma in 7,8%, dureri
abdominale in 3,6%. Este de mentionat ca au fost analizate
cazurile pacientilor spitalizati. In acelasi studiu se remarca
faptul, ca in afara Chinei frecventa simptomelor gastrointes-
tinale a fost mai mare, cu raportarea diareei la 18,3%.

Putine studii prezinta date despre caracteristica simp-
tomelor (frecventa, durata, evolutia, impactul asupra se-
veritdtii bolii). Jin et al. au analizat 651 de pacienti, dintre
care 8,6% la debut (pre-tratament) au acuzat diaree, cu o
frecventa >3 scaune / zi, cultura Clostridium Difficile fiind
negativa [20]. In scaun nu au fost determinate leucocite, du-
rata medie a diareei a fost 4 zile (de la 1 la 9 zile). In urma
observatilor efectuate, instalarea diareei, prezentandu-se ca
simptom unic fara cele respiratorii constituie o cazuistica,
iar aparitia ei la debutul bolii, precedand simptomele respi-
ratorii este rara. Totusi autorii studiului recomanda supra-
vegherea acestor pacienti, in vederea neintarzierii diagnos-
ticarii COVID-19. Sugeram faptul, ca majoritatea studiilor
au inclus pacienti spitalizati, respectiv ramane necunoscuta
incidenta simptomelor gastrointestinale la bolnavii, care au
suportat forme usoare si de gravitate medie a bolii. Variabi-
litatea raportarilor stiintifice nu reflectd, decat o apreciere
neclara pe deplin a implicarii sistemului gastrointestinal in
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are needed to clarify the ability of the virus to replicate, its
abundance and its stability in feces [10, 14].

At the beginning of the pandemic, gastrointestinal symp-
toms were interpreted as a rare manifestation of COVID-19.
While subsequent studies revealed the association of gastro-
intestinal complaints, such as diarrhea, vomiting, anorexia,
nausea and abdominal pain in 15% of cases in addition to
respiratory symptoms. In 10% of cases, the onset of the pa-
thology occurred with so-called “atypical” intestinal symp-
toms, which delayed the establishment of the diagnosis [15,
16]. The observation was supported by other studies, in
which diarrhea and nausea were found at the onset of the
disease in 10% of cases, being succeeded by fever and dys-
pnea in 1-2 days [17, 18]. By mutual agreement, decreased
appetite has been excluded from the category of gastrointes-
tinal symptoms, as it is much nonspecific.

The largest meta-analysis study, on the basis of which
were created the new guidelines for COVID-19 management
in Gastroenterology, developed by the American Gastroen-
terology Association (GMS) with the inclusion of 10.890 pa-
tients has different results than previously mentioned [19].
So the presence of digestive symptoms was identified in less
than 10% of cases. Gastrointestinal symptoms, such as di-
arrhea in 7.7%, nausea / vomiting in 7.8%, abdominal pain
in 3.6% predominated. It should be noted that only hospi-
talized patients were analyzed. In the same study, it is men-
tioned that outside China, the frequency of gastrointestinal
symptoms was higher, with diarrhea reporting at 18.3%.

Few studies have data on the characteristics of gastro-
intestinal symptoms (frequency, number, evolution, impact
on the severity of the disease). Jin et al. analyzed 651 pa-
tients, between those, 8.6% accused diarrhea at onset (pre-
treatment), with >3 defecations / day, Clostridium Difficile
culture being negative [20]. No leukocytes were assigned in
the stool, diarrhea lasted on average 4 days (1 to 9 days). Fol-
lowing the performed observations, occurrence of diarrhea,
as the unique symptom of COVID-19, without established
respiratory symptoms is a casuistry, and its appearance at
the onset of the disease, preceding respiratory symptoms
is rare. However, researchers recommend surveillance of
this patients to avoid the delay of COVID-19 diagnosis. We
express, that most studies included hospitalized patients,
respectively, the incidence of gastrointestinal symptoms in
patients, who suffered a mild or moderate form of the dis-
ease remain unknown. The variability of scientific reports,
has shown nothing but an unclear assessment of the involve-
ment of gastrointestinal system in COVID-19 disease.

Histopathological changes in the gastrointestinal tract
have been described in only one study. It is the case of an
85-year-old man who died of COVID-19, in which the au-
topsy showed segmental dilation and stenosis in the small
intestine. Further studies are needed to determine whether
the finding is attributed to gastrointestinal comorbidity or
whether SARS-CoV-2 is the cause of this change [21].

The evolution of the disease in patients with abdominal



COVID-19.

Modificarile histopatologice in tractul gastrointestinal
au fost descrise, doar intr-un studiu. Se prezintd, cazul unui
barbat 85 ani decedat de COVID-19, la care in urma autop-
siei s-a evidentiat dilatare segmentara si stenoza la nivelul
intestinului subtire. Studii ulterioare sunt necesare pentru a
determina, daca descoperirea este atribuita unei comorbidi-
tati gastrointestinale sau daca SARS-CoV-2 este cauza aces-
tor modificari [21].

Evolutia bolii In cazul pacientilor cu simptome abdomi-
nale si a celor fird acestea este diferitd. in formele de gra-
vitate medie, simptomele intestinale nu constituie un factor
de prognostic negativ si nu influenteaza evolutia sau durata
bolii. Pan et al. au cercetat 99 de pacienti care au prezentat
simptome digestive (fiind acuzele principale), a observat ca
timpul de la debutul bolii si pana la internare a fost mai in-
delungat, in comparatie cu pacientii fira simptome digestive
(9 zile fata de 7 zile). Odata cu instalarea formelor severe
ale patologiei, simptomele intestinale au fost Intalnite mai
frecvent, insandtosirea mai lentd, cu marirea numarului de
zile / pat [16]. Aceasta constatare este in concordanta cu alte
studii, ce confirma admiterea mai frecventa in unitatile de
terapie intensivi a pacientilor cu simptomele mentionate. In
unul din studii, prezenta diareei a fost asociata cu necesita-
tea suportului ventilator. In altul, prezenta diareei a fost in-
sotita de o evolutie mai severa a pneumoniei si dezvoltarea
sindromului de detresa respiratorie [16, 17, 20, 22].

Implicarea practica a celor mentionate anterior consta in
acordarea unei atentii deosebite la aceste categorii deosebi-
te de pacienti, care prezinta simptome gastrointestinale atat
la admitere in spital, cat si in serviciile de terapie intensiva,
intrucat ar putea sugera agravarea starii pacientului in unele
cazuri.

Exista cateva concepte speculative, care ar explica cauza
simptomelor gastrointestinale in COVID-19. Una din teorii
mentioneazad dereglarea axului intestin-creier. Permeabili-
tatea crescuta a mucoasei intestinale risca expunerea sis-
temului nervos central la diferiti metaboliti toxici, produsi
in intestin [23]. O alta ipoteza este bazata pe asemanarile
SARS-CoV cu SARS-CoV-2 si descrie dereglarea homeostazi-
ei ACE2 la nivel intestinal. Scaderea expresiei ACE2 in celu-
lele din sistemul pulmonar in cazul SARS-CoV este asociata
cu leziuni tisulare severe. Desi influenta la nivel intestinal a
ACE2 nu este pe deplin elucidata, se cunoaste rolul aceste-
ia in modularea microbiotei intestinale, expresia peptidelor
antimicrobiene. Presupunand cd infectia cu nCoV scade ex-
presia ACE2, acest fenomen ar putea duce la disbioza si infla-
matie usoara la nivelul tractului gastrointestinal. Mecanisme
asemanadtoare se intdlnesc in tulburari functionale, precum
sindromul intestinului iritabil [7, 24]. Nu este exclusa apa-
ritia simptomatologiei datorita toxicitatii medicamentoase,
intrucat azitromicina, lopinavirul, ritonavirul sunt asociate
cu efecte adverse, precum diareea, dureri abdominale. Dar
studiile actuale au raportat cazuri COVID-19 cu implicare
gastrointestinala si pana la initierea tratamentului cu medi-
camentele sus-numite.
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symptoms and those without them is different. In moderate
forms of the disease, intestinal symptoms are not a negative
prognostic factor and do not influence the course or duration
of the disease. Pan et al. investigated 99 patients who had di-
gestive symptoms (being the main complaints), noticed that
the time from the onset of the disease to hospitalization was
longer, compared to patients without digestive symptoms (9
days versus 7 days). With the onset of severe forms of pathol-
ogy, intestinal symptoms were encountered more frequently,
recovery slower, with increasing number of days / bed [16].
This finding is consistent with other studies, which confirm
the more frequent admission in intensive care units of pa-
tients with these symptoms. In one study, the presence of di-
arrhea was associated with the need for ventilatory support.
In another, the presence of diarrhea was accompanied by a
more severe evolution of pneumonia and the development of
respiratory distress syndrome [16, 17, 20, 22].

The practical involvement of the above is to pay special
attention to these categories of patients, who have gastro-
intestinal symptoms both in hospital and in intensive care
services, as it may suggest worsening of the patient’s condi-
tion in some cases.

There are several notional concepts that would explain
the cause of gastrointestinal symptoms in COVID-19. One of
the theories mentions the disturbance of the intestinal-brain
axis. Increased permeability of the intestinal mucosa risks
exposure of the central nervous system to various toxic me-
tabolites produced in the intestine [23]. Another hypothesis
is based on the similarities of SARS-CoV with SARS-CoV-2
and describes the disorder of ACE2 homeostasis in the in-
testine. Decreased ACE2 expression in lung cells in SARS-
CoV is associated with severe tissue damage. Although the
intestinal influence of ACE2 is not fully elucidated, its role
in modulating the intestinal microbiota, the expression of
antimicrobial peptides, is known. Presuming that nCoV in-
fection decreases ACE2 expression, this phenomenon could
lead to dysbiosis and mild inflammation in the gastrointesti-
nal tract. Similar mechanisms are found in functional disor-
ders, such as irritable bowel syndrome [7, 24]. The onset of
symptoms due to drug toxicity is not excluded, as azithromy-
cin, lopinavir, ritonavir are associated with adverse effects
such as diarrhea, abdominal pain. But current studies have
reported several cases of COVID-19 with gastrointestinal in-
volvement, occured before the initiation of treatment with
the drugs above.

Patients with Crohn’s disease and ulcerative colitis are
usually susceptible in developing severe forms of various in-
fections, the risk is increasing at the use of drug immunosup-
pression. The most important questions that have intrigued
researchers, were the duration of immunity obtained after
COVID-19 and manner in which it is influenced by the ad-
ministration of immunosuppressive drugs, in patients with
gastrointestinal comorbidities. The British Society of Gastro-
enterology (BSG) in accordance with the International Orga-
nization for the Study of IBD and the European Organization
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Pacientii cu boala Crohn si colitd ulcerativa, in mod
obisnuit, sunt susceptibili la diferite infectii si la dezvol-
tarea formelor severe, in special pe fonul imunosupresiei
medicamentoase. Intrebarile cele mai importante, care au
starnit discutii, constituie durata imunitatii obtinute dupa
COVID-19 si faptul influentarii acesteia de catre adminis-
trarea preparatelor imunosupresoare in cazul pacientilor
cu comorbiditati gastrointestinale. Societatea Britanica de
Gastroenterologie (BSG) In conformitate cu Organizatia In-
ternationald pentru Studiul IBD si Organizatia Europeana
pentru Boala Crohn si Colita (ECCO), recomanda pacientilor
cu Boli Inflamatorii Intestinale (IBD) continuarea medicatiei
obisnuite. Riscul de infectie, asociat cu agravarea bolii intes-
tinale, este mai mare decat cel de pe urma terapiei imunosu-
presoare. Scopul primordial este de a mentine remisiunea
patologiei inflamatorii, astfel acesti pacienti se vor incadra
in grupul cu risc scazut de infectare, care trebuie sa urmeze
regulile obisnuite de protectie. In cazul pacientilor cu IBD
care administreaza doze inalte de corticosteroizi (>20 mg /
zi de prednisolon), a celor ce au comorbiditati (diabet za-
harat, obezitate, boli cardiovasculare, varstnici) este nece-
sara aplicarea protectiei speciale a acestora, care se decide
individual, prin aprecierea riscurilor si a tacticii ulterioare
de tratament. Specialistii in gastroenterologie nu recoman-
da intreruperea brusca a administrarii hormonilor steroi-
dieni fara consult interdisciplinar si In masura posibilitatii,
reducerea dozei [25, 26]. Ar fi utila modificarea schemelor
de tratament, cu inlocuirea celor intravenoase, pentru a li-
mita vizitele pacientilor in spitale si centre consultative si
la necesitate, efectuarea consulturilor prin telefon sau prin
intermediul telemedicinei.

Investigatiile imagistice invazive, precum este endosco-
pia, desi de neinlocuit in diagnosticul bolilor inflamatorii si
screeningul complicatiilor, in contextul situatiei actuale sunt
utilizate cu precautie. Daca este posibil, inlocuirea acestora
cu metode neinvazive de diagnostic, precum determinarea
calprotectinei fecale, ecografia abdominald, examen radi-
ologic este salutabild. Cu toate acestea, este important, ca
echipele de gastroenterologi sa ofere examene endoscopice
de urgenta. Atentionam importanta respectdrii masurilor de
protectie in timpul endoscopiei, intrucat la efectuarea pro-
cedurii se genereaza aerosoli de SARS-CoV-2, cu risc impor-
tant de infectare [25, 27].

Cel putin 12 studii de scara larga au raportat modificarile
clinice hepatice, care au loc in COVID-19. Aceste date indi-
ca faptul ca 1%-53% dintre cazurile raportate sunt insotite
de modificari ale transaminazelor hepatice, acompaniate de
cresteri nesemnificative a bilirubinei totale si fractiei direc-
te a ei. Scaderea albuminei serice s-a inregistat mai putin.
Conform celei mai recente publicatii s-a estimat aparitia va-
lorilor anormale a enzimelor hepatice la 1 din 5 pacienti, in
special la pacientii cu forme severe [4, 28].

Pacientii cu forme severe ale bolii sufera modificari mai
importante ale biomarkerilor hepatici si sunt supusi unui
risc mai mare de afectare, comparativ cu cei care dezvolta
forme usoare si de gravitate medie. La pacientii decedati de
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for Crohn’s and Colitis (ECCO,) recommends that patients
with Inflammatory Bowel Disease (IBD) continue their usual
medication. The risk of infection with SARS-CoV-2 is higher
in the exacerbation of the intestinal disease, than after im-
munosuppressive therapy. The primary goal is to maintain
remission of inflammatory bowel disease. This patients will
be assigned into the low-risk group of infection and they
must follow the usual rules of protection. In the case of pa-
tients with IBD that are using high doses of corticosteroids
(>20 mg/day of prednisolone), those with comorbidities
(diabetes, obesity, cardiovascular disease, the elderly) it is
necessary to apply special protection measures, which are
decided individually, by assessing the risks and subsequent
treatment tactics. Gastroenterologists do not recommend
abrupt discontinuation of steroid hormones without inter-
disciplinary consultation and, as far as possible, dose reduc-
tion [25, 26]. It would be useful to change treatment regi-
mens, by replacing intravenous drugs with oral medication,
to limit hospital visits, counseling centers and, if necessary,
performing the consultations by telephone or telemedicine.

Invasive imaging investigations, such as endoscopy, al-
though irreplaceable in the diagnosis of gastrointestinal dis-
eases and screening for complications, in the context of the
current situation should be used with caution. If possible,
their replacement with non-invasive diagnostic methods,
such as determination of fecal calprotectin, abdominal ultra-
sound, radiological examination is welcomed. However; it is
important that teams of gastroenterologists provide emer-
gency endoscopic examinations. We draw attention to the im-
portance of protection measures during endoscopy, because
when performing the procedure, aerosols of SARS-CoV-2 are
generated, with a significant risk of infection [25, 27].

At least 12 large-scale studies reported liver biochemi-
cal changes to occurr in COVID-19. These data indicate that
1% to 53% of reported cases were accompanied by changes
in liver transaminases, followed by insignificant increases in
total bilirubin and its direct fraction. The decrease in serum
albumin was minimal. According to the latest publications,
abnormal liver enzymes have been estimated in at least 1 of
5 patients, especially in severely ill patients [4, 28].

Patients with severe forms of the disease suffer more
significant changes in liver biomarkers and are at a higher
risk of hepatic damage compared to those who develop mild
and moderate pathology. In patients who died of COVID-19,
liver injury was identified in 58-78% of cases, with ALT val-
ues up to 7590 U/L, AST up to 1445 U/L [14-16]. A large
cohort study with an analysis of 1099 cases confirms the
increase in transaminases in patients with severe forms of
COVID-19 [28]. Therefore, the authors conclude that liver
injury is prevalent in severe cases and it is recommended
to prescribe hepato-protectants, while in those with mild
disease, the changes are transient and may return to normal
without additional implication.

The pathogenetic mechanisms of SARS-CoV-2 influence
in the liver are not exactly elucidated, but certain theories



COVID-19, injuria hepatica s-a identifiat in 58-78% cazuri,
fiind raportate valori ale ALT pana la 7590 U/L, AST pana
la 1445 U/L [14-16]. Un studiu de cohorta larg, cu analiza a
1099 cazuri confirma cresterea transaminazelor la pacientii
cu forme severe a COVID-19 [28]. Astfel, autorii ajung la con-
cluzia ca injuria hepatica este prevalenta in cazurile severe
si este argumentatd administrarea hepatoprotectoarelor, pe
cand in cele de gravitate medie, modificarile sunt tranzitorii
si pot reveni la norma fara implicari aditionale.

Mecanismele patogenetice de influentd a SARS-CoV-2
asupra ficatului nu sunt elucidate cu exactitate, dar au fost
emise anumite teorii si este imperativa continuarea cerceta-
rilor. Ipotetic, ficatul poate fi direct infectat cu coronavirusul
de tip nou. Facand referire la studiile, privind injuria hepa-
tica in cazul pacientilor care au suferit de SARS, se poate de
mentionat ca in 60% cazuri a bolnavilor cu SARS, la efectu-
area biopsiei hepatice percutanate s-au identificat nucleo-
tide virale SARS-CoV, semne de mitoza, apoptoza celulara,
caracteristici atipice, precum si balonizarea hepatocitelor
[7, 29]. In mod surprinzitor, studii de cohorti la pacientii
cu COVID-19 au reliefat expresia sporitd a ACE2 la nivelul
colangiocitelor In 59,7% de cazuri, iar la nivelul hepatocite-
lor doar 1n 2,6%, sugerand faptul ca SARS-CoV-2 actioneaza
direct asupra ducturilor biliare, provocand injurie hepatica
[29]. Cu toate acestea, elevarea gama-glutamiltransferazei,
marker al afectdrii ducturilor biliare, nu a fost raportata in
studiile de caz prezentate pana la moment, iar biopsia he-
patica efectuata la pacientii decedati de COVID-19 nu a de-
pistat incluziuni virale la nivelul hepatocitelor. Histologic s-a
observat steatoza microvezicular3, activitate lobulara si por-
tald usoara - modificari caracteristice sepsisului sau induse
de toxicitatea medicamentoasa. Astfel de injurie hepatica
are loc si in infectia Influenza, prin actiunea limfocitelor T
citotoxice si a celulelor Kupffer [30-32].

Alta explicatie a injuriei hepatice o constituie congestia
venoasd, care poate surveni la pacientii supusi ventildrii
mecanice cu presiune expiratorie pozitiva (PEEP) pentru
o perioadd indelungati. Insi, la examinarea biochimici a
bolnavilor admisi in spitale, cresterea AST a fost depistata
si la pacientii cu forme de gravitate medie a COVID-19 [4,
28]. Totodata, afectarea hepatica se poate datora toxicitatii
medicamentoase. Tocilizumabul (anticorp monoclonal) si
redemsivirul (analog nucleotidic, care inhiba ARN-polime-
raza), sunt considerate medicamente potential hepatotoxice
[33]. Se poate de mentionat cd nu au fost elucidate diferente
majore intre valorile enzimelor hepatice la pacientii care au
administrat tratament cu aciclovir, arbidol sau oseltamivir,
in comparatie cu cei fara medicatie.

Cresterile inconstante, tranzitorii ale enzimelor hepatice
enuntate anterior, n final, raman fara o explicatie exactd. Nu
se cunoaste daca modificarile de laborator semnifica exis-
tenta unei patologii hepatice nediagnosticate anterior, daca
acestea au survenit in consecinta leziunilor provocate direct
de catre virus sau daca reflecta un raspuns inflamator abe-
rant, insotit de hipoalbuminemie si coagulare intravasculara
diseminata. Totusi s-a observat ca elevarea transaminazelor,

Aspecte gastroenterologice in COVID-19

have been issued and further research is imperative. Hypo-
thetically, the liver can be directly infected with the new type
of coronavirus. Referring to the studies on liver injury in pa-
tients suffering from SARS, it can be mentioned that in 60%
of patients with SARS, percutaneous liver biopsy identified
SARS-CoV viral nucleotides, signs of mitosis, cell apoptosis,
atypical features, such as hepatocyte ballooning [7, 29]. Sur-
prisingly, cohort studies in patients with COVID-19 found in-
creased ACE2 expression in cholangiocytes in 59.7% of cases
and in hepatocytes only in 2.6%, suggesting that SARS-CoV-2
acts directly on the bile ducts, causing liver injury [29]. How-
ever, elevation of gamma-glutamyltransferase, a marker of
bile duct damage, has not been reported in the case studies
presented so far, and liver biopsy performed in patients who
died of COVID-19 found no viral inclusions in hepatocytes.
Histologic findings, like microvesicular steatosis, lobular ac-
tivity and mild portal activity were observed. This changes
are similar to those discovered in sepsis or liver injury in-
duced by drug toxicity. Such hepatic alterations also occurs
in Influenza infection, through the action of cytotoxic T lym-
phocytes and Kupffer cells [30-32].

Another explanation for liver injury is venous conges-
tion, which can occur in patients undergoing mechanical
ventilation with positive expiratory pressure (PEEP) for
a long time. However, the biochemical examination of first
time patients admitted to hospitals, the increase in AST was
also detected in those with mild severity of COVID-19 [4, 28].
At the same time, liver damage may be due to drug toxicity.
Tocilizumab (monoclonal antibody) and remdesivir (nucleo-
tide analog, which inhibits RNA polymerase) are considered
potentially hepatotoxic drugs [33]. It should be noted that
no major differences between liver enzyme levels were elu-
cidated in patients treated with acyclovir, arbidol or oselta-
mivir compared to those without medication.

The inconsistent, transient increases in liver enzymes
mentioned above, in the end, remain without an exact ex-
planation. It is unknown whether laboratory changes mean
the existence of a previously undiagnosed liver pathology,
whether they occurred as a result of lesions caused directly
by the virus or whether they reflect an aberrant inflamma-
tory response, accompanied by hypoalbuminemia and dis-
seminated intravascular coagulation. However, it has been
observed that elevated transaminases, hypoalbuminemia,
thrombocytopenia detected at admission are associated
with an increased risk of mortality [34].

Although the overall burden of liver disease is significant,
there is still no convincing evidence of the influence of CO-
VID-19 on patients with chronic liver disease. Specialists in
the field face a number of questions regarding the continua-
tion of antiviral treatment in patients with chronic hepatitis
B and C or the administration of immunosuppressive treat-
ment in patients with autoimmune hepatitis. Clinical studies
in China have shown that hepatitis B does not influence the
evolution of COVID-19 [28]. In contrast, patients suffering
from decompensated liver cirrhosis (Child Pugh B or C) due
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hipoalbuminemia, trombocitopenia depistate la internare
sunt asociate cu risc sporit de mortalitate [34].

Desi povara globala a bolilor hepatice este impunatoa-
re, inca nu exista dovezi convingatoare despre influenta
COVID-19 asupra pacientilor cu maladii hepatice cronice.
Specialistii in domeniu se confrunta cu un sir de intrebari,
privind continuarea tratamentului antiviral la pacientii cu
hepatite cronice B si C sau administrarea tratamentului imu-
nosupresor la pacientii cu hepatitd autoimuna. Studiile clini-
ce efectuate In China au ardtat cd hepatita B nu influenteaza
evolutia COVID-19 [28]. In schimb, pacientii care sufera de
ciroza hepatica decompensata (Child Pugh B sau C) din ca-
uza disfunctiei imune sunt predispusi infectiei si dezvoltarii
formelor severe de COVID-19. Cu toate acestea, exista puti-
ne dovezi, care ar elucida riscul de decompensare a cirozei
si de dezvoltare a insuficientei hepatice acute, pe fundal de
insuficienta hepatica cronica (acute on chronic liver failure),
precum are loc 1n infectia cu Influenza [34].

In contextul reprofilirii departamentelor de hepatologie
si incadrarea acestora in combaterea pandemiei, se atesta o
activitate clinica consultativa non-COVID modest3, fapt care
ar putea sa semnifice un screening al hepatitelor acute, al
carcinomului hepatocelular intarziat, o intrerupere periodi-
ca In tratamentul antiviral din cauza izolarii sociale, din frica
pacientilor de a se adresa in institutiile medicale pentru a nu
contracta COVID-19. Pentru asigurarea managementului co-
rectal pacientilor in cauza, In baza recomandarilor Asociatiei
Europene pentru Studiul Ficatului (EASL) si a OMS in Figura
1 sunt sumarizate reperele esentiale, care trebuie urmate de
catre specialisti. Consideratiile generale presupun limitarea
sau amanarea consultatiilor in institutiile medicale, in cazul
pacientilor, cu forme usoare a patologiei cronice hepatice
si In masura posibilitatii, oferirea consultului telefonic sau
prin intermediul telemedicinei [34, 35]. Categoriile de paci-
enti cu ciroza decompensata, hepatocarcinom celular si tre-
buie sd primeasca ingrijirile necesare in continuu, conform
standardelor, in acord comun cu ghidurile actuale. Evaluarea
pacientilor pentru admiterea si luarea deciziei, privind efec-
tuarea transplantului hepatic, trebuie sa fie derulata in mod
obisnuit. Se recomanda testarea la SARS-CoV-2 a pacientilor
programati, pentru efectuarea transplantului hepatic si nu
este necesara intreruperea terapiei de imunosupresie la cei
care au suportat deja interventia [34].

Concluzii

Analiza efectuata sugereaza ca simptomele gastrointes-
tinale trebuie luate In considerare in screening-ul si depis-
tarea COVID-19, indeosebi, de catre specialistii gastroente-
rologi in momentul efectudrii diagnosticului diferentiat. La
instalarea precoce si de novo a diareii, a greturilor sau a vo-
mei, In lipsa depistarii altei etiologii a acestor simptome, se
prevede evaluarea pacientului la infectia cu SARS-CoV-2. In
caz contrar este riscul de a diagnostica patologia COVID-19
cu Intarziere.

Riscul de aparitie a simptomelor gastrointestinale si modi-
ficarile biomarkerilor hepatici este sporit in cazul pacientilor
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to immune dysfunction are prone to infection and the de-
velopment of severe forms of COVID-19. However, there is
little evidence that would elucidate the risk of cirrhosis de-
compensation and the development of acute on chronic liver
failure (ACLF), as occurs in Influenza infection [34].

In the process of reshaping of hepatology departments
and their involvement in the fight against the pandemic,
there is a modest non-COVID clinical consultative activity,
which could mean a delayed screening for acute hepatitis,
hepatocellular carcinoma. A periodic interruption in antivi-
ral treatment can occur due to isolation and refusal of pa-
tients to visit medical institutions as they fear to contract
COVID-19 there. In order to ensure the correct management
of the patients in question, based on the recommendations
of the European Association for the Study of the Liver (EASL)
and WHO in Figure 1 are summarized the essential land-
marks, which must be followed by specialists. General con-
siderations involve limiting or postponing consultations in
medical institutions, in patients with mild forms of chronic
liver pathology and if possible the providing consultations
by phone or telemedicine [34, 35]. The patients with de-
compensated cirrhosis and hepatocellular carcinoma must
receive the necessary care continuously, according to stan-
dards, in common agreement with current guidelines. The
assessment of patients for admission and decision-making
on liver transplantation, should be carried out on a regu-
lar basis. Is recommended SARS-CoV-2 testing of patients
scheduled for liver transplantation and it is not necessary to
discontinue immunosuppressive therapy in those who have
already undergone surgery [34].

Conclusions

The analysis suggests that gastrointestinal symptoms
should be considered important in the screening and detec-
tion of COVID-19, especially by gastroenterologists when
making a differentiated diagnosis. The patient with new on-
set of diarrhea, nausea or vomiting, in the absence of anoth-
er etiology of these symptoms should be evaluated for SARS-
CoV-2 infection. Otherwise there is a risk of late diagnosis of
COVID-19.

The risk of gastrointestinal symptoms and elevation of
liver biomarkers is increased in patients with severe forms
of COVID-19, which also worsen the prognosis and prolong
the duration of the disease. In forms of mild severity, gas-
trointestinal and hepatic symptoms occur less frequently
and are very often transient, respectively do not require
pathogenetic treatment. Decompensated liver cirrhosis, he-
patocellular carcinoma, severe forms of inflammatory bowel
disease should be considered as risk factors in the develop-
ment of severe forms of COVID-19 and with an unfavorable
prognosis.

Detection of the virus in the faeces is maintained up to 5
weeks after the negation of the nasopharyngeal smear, but
this does not confirm the existence of the fecal-oral route of
infection, as there are no studies on the stability of the virus



cu forme severe de COVID-19, totodata acestea Inrautatesc
prognosticul si prelungesc durata bolii. In formele de gravita-
te medie simptomele gastrointestinale si hepatice survin mai
rar si sunt frecvent tranzitorii, respectiv, nu necesita trata-
ment patogenetic. Ciroza hepatica decompensatd, carcinomul
hepatocelular, formele severe ale bolilor inflamatorii intesti-
nale trebuie considerate ca factori de risc In dezvoltarea for-
melor severe ale COVID-19 si cu prognostic nefavorabil.

Detectarea virusului in materiile fecale se poate mentine
pand la 5 saptamani de la negativarea frotiului nazo-faringi-
an, dar acest fapt nu confirma existenta caii fecal-orale de in-
fectare, Intrucat lipsesc studii privind stabilitatea virusului
si viabilitatea acestuia In materiile fecale.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Cu toate c3, pana in prezent, se continud studierea noului
virus COVID-19, totusi, raman multe neclaritati despre viru-
sul care cauzeaza COVID-19 si particularitatile de manifestare
clinica a acestuia.

Ipoteza de cercetare

Rezumarea dovezilor stiintifice recent publicate ce
abordeaza si explica prezentarea clinica a noului coronavirus
ce vor fi binevenite n intelegerea si managementul infectiei
COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

Articolul insumeaza o sinteza a cercetarilor stiintifice re-
cent publicate si pune la dispozitia clinicienilor informatii
despre ce este la moment cunoscut referitor la manifestarile
clinice a COVID-19.

Rezumat

Introducere. La 31 decembrie 2019, autoritatile chineze
au stabilit un nou coronavirus, denumit nCoV-2019, care s-a
dovedid a fi agentul patogen a Sindromului Acut Respirator
Sever, abreviat SARS-CoV-2. COVID-19 apatine familiei de
coronavirusi responsabili de declansarea pneumoniei virale.
Aceasta din urma raspandinduse rapid, cauzand epidemie
pe intreg teritoriul Chinei, care ulterior a trecut intr-o forma
pandemica la nivel global. Pneumonia este cea mai frecventa
manifestare clinica a infectiei cu COVID-19, dintre care apro-
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What is not known yet, about the topic

While more is learned every day about the novel corona-
virus, there is stilla lot that is unknow about the virus that
causes COVID-19 and the clinical manifestation of this.

Research hypothesis

Available scientific evidence addressing to explain the
clinical presentation of the novel coronavirus that would be
helpful for the understanding and management of COVID-19.

Article’s added novelty on this scientific topic

The article below represents a summary of recently pub-
lished scientific researches and provide clinicians with infor-
mation on what is presently known about the clinical features
of COVID-19.

Abstract

Introduction. Since December 31, 2019, Chinese autho-
rities reported about an outbreak caused by severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2). COVID-19
belongs to the family of CoV that causes viral pneumonia. It
rapidly spread, resulting in an epidemic throughout China,
followed by a global pandemic. Pneumonia is the most fre-
quent serious manifestation of infection, of which approxi-
mately 15% developing severe illness with hypoxia, dysp-
nea, or extensive pulmonary involvement.
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ximativ 15% trec in forme severe de hipoxie, dispnee sau
implicare pulmonara extinsa.

Material si metode. Au fost analizate 72 de articole actu-
ale, relevante la tema cercetatd, utilizdnd urmatoarele baze
de date: Google Scholar, PubMed, NCBI.

Rezultate. Datorita spectrului larg de manifestare clinica
a infetiei COVID-19, adultii diagnosticati cu SARS-CoV2 pot
fi grupati In mai multe categorii de severitate a bolii: asimp-
tomatici, forme usoare, moderate, severe si critice. Formele
severe pt fi Intalnite atat la pacientii, eventual, sanatosi, de
orice varstd, Insa totusi s-a obsevat o predominare a for-
melor severe la pacientii cu varsta inaintatd sau cu comor-
biditati adiacente. Cea mai frecventa si severa manifestare a
COVID-19 pare a fi pneumonia, ce se caracterizeaza prin apa-
ritia primara a simptomelor, cum ar fi, febra, tusea, dispnea.
Cu toate acestea pot fi prezente si simptome ce nu implica
sistemul respirator, si anume, mialgia, artraligia, manifestari
gastro-intestinale, stari de hipercoagulabilitate, dereglari
olfactorii si/sau gustative, semne cutanate, neurologice sau
oftalmologice. O serie de complictii des Intalnite in infectia
cu COVID-19 sunt: (1) insuficinta respiratorie — o complicatie
majora fii sindromul acut de detresa resiratorie (ARSD); (2)
complicatii cardiovasculare, ce includ infarctul miocardic si
socul cardiac; (3) complicatii trombembolice (4) infectii se-
cundare - si anume, co-infetia bacteriana si fungica. Exista
o evidentda de date paraclinice care, de asemenea pezinta
informatii esentiale despre severitatea infectiei COVID-19.
Cele mai concludente date de laborator fiind: limfopenia,
niveluri de transaminase, lactat-dehidrogenaza crescute,
valori crescute a markeri inflamatori (de exemplu, feritina,
proteina C reactive, viteza de sedimentare a hematiilor), cat
si dereglarile factorilor de coagulare. Dintre parametrii para-
clinici asociati cu mortalitate crescuta se enumera: D-dimerii,
limfopenia severa.

Concluzii. Cercetarea data pune la dispozitie o caracteri-
zare mai ampla a manifestarilor clinice a infectiei COVID-19,
a factorilor de risc si a comorbiditatilor subiacente respon-
sabile de o evolutie severa si o ratd a moralitatii inalte prin-
tre pacientii cu COVID-19.

Cuvinte cheie: nCoV, Coronavirus nou 2019, 2019-nCoV,
COVID-19.

Introducere

La sfarsitul lunii decembrie 2019, un grup de pacienti au
fost internati in spitale cu diagnosticul initial de pneumonie
de etiologie necunoscutd, fiind asociati epidemiologic cu o
piata de fructe de mare si animale marine din Wuhan, pro-
vincia Hubei, China [1, 2]. Rapoartele primare au estimat
aparitia unui potential focar de coronavirus, avand in vedere
aparitia unui numar semnificativ de cazuri noi de infectie cu
Coronavirus (CoV) de tip nou in 2019, numita de OMS la 11
februarie 2020 - COVID-19. Virusul apartine familiei de CoV,
care provoacad pneumonii virale, inclusiv febr3, dificultate de
respiratie si afectarea tesutului pulmonar. CoV-urile, sunt vi-
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Material and methods. We analysed a total of 72 rele-
vant publications that was selected from the following data-
bases: Scholar Google, PubMed, NCBI.

Results. By the wide spectrum of clinical presentation
of COVID-19 infection, adults with SARS-CoV-2 infection can
be grouped into the following severity of illness categories:
asymptomatic, mild, moderate, severe and critical illness.
Severe illness can occur in otherwise healthy individuals
of any age, but it predominantly occurs in patients with ad-
vanced age or underlying medical comorbidities. The most
frequent serious manifestation of COVID-19 appears to be
pneumonia that is characterized primarly by fever, cough,
dyspnea. However, it includes and other common symptoms
that not include the respiratory tract, like myalgias, gastroin-
testinal disorders, hypercoagulable state, olfactory and/or
taste disorder, dermatological manifestation, neurological
and ophtalmological symptoms. Several complications of
COVID-19 infection have been described to be: (1) respira-
tory failure - with the major complication of acute respi-
ratory distress syndrome (ARDS); (2) cardiovascular com-
plications that includes acute cardiac injury and shock; (3)
thromboembolic complications; (4) secondary infections
- that include bacterial and fungal coinfections. There is evi-
dence that laboratory findings may also provide essential
information about the severity of COVID-19 infection. The
common laboratory findings among patients with COVID-19
include: lymphopenia, elevated aminotransaminase, lactat
dehydrogenase levels, increased inflammatory markers (eg.
ferritin, C-reactive protein, erythrocyte sedimentation rate)
and abnormalities in coagulation tests. Several laboratory
parameters, including high D-dimer levels, severe lyphope-
nia have been associated with critical illness mortality.

Conclusions. The review provides a comprehensive
characterization of clinical features among COVID-19 pa-
tients, the risk factors and medical comorbidities tend to
have more severe clinical evolution and higher fatality.

Key words: nCoV, new Coronavirus 2019, 2019-nCoV,
COVID-19.

Introduction

By the end of December 2019, a group of patients was
admitted to hospitals with an initial diagnosis of pneumonia
of unknown etiology. These patients were epidemiologically
associated with a wholesale market for seafood and marine
animals in Wuhan, Hubei Province, China [1, 2]. Primary re-
ports estimated the occurrence of a potential CoV outbreak,
taking into account the occurrence of a significant number
of new cases of new Coronvirus in 2019, appointed by the
WHO on 11 February 2020 - COVID-19. COVID-19 belongs
to the family of CoV that causes viral pneumonia, including
fever, difficulty breathing and damage to lung tissue. Coro-



rusuri comune animalelor din intreaga lume, dar se cunosc
si unele dintre ele, care afecteaza omul [3, 4].

La 30 ianuarie 2020, deja 7734 cazuri de COVID-19 au
fost confirmate in China si alte 90 de cazuri au fost raportate
in alte tari: Taiwan, Thailanda, Vietnam, Malaezia, Nepal, Sri
Lanka, Cambodgia, Japonia, Singapore, Republica Coreeang,
Emiratele Arabe Unite, SUA, Filipine, India, Australia, Cana-
da, Finlanda, Franta si Germania [5]. Primele cazuri de infec-
tie COVID-19 confirmate in SUA au favorizat si contribuit la
descrierea, identificarea, diagnosticul, tabloul clinic si mana-
gementul de caz In aceastd patologie, incluzand simptomele
usoare initiale ale pacientului la prezentare si progresarea
spre pneumonie cdtre ziua 9-a bolii [6].

Incepand cu 31 decembrie 2019 si pani la 14 mai 2020,
au fost raportate 4.308.809 cazuri de COVID-19 (in confor-
mitate cu definitiile aplicate cazurilor si strategiile de testare
in tarile afectate), dintre care 296.680 decese. Astfel, in SUA
sunt Inregistrate 1.390.746 cazuri, Federatia Rusa - 242.271
cazuri, Marea Britanie - 229.705, Spania - 228.691 cazuri,
[talia - 222.104 cazuri, Germania - 172.239 cazuri, Turcia
- 143.114 cazuri, China - 84.024 cazuri, Republica Moldova
- 5.553 cazuri [7, 8].

Material si metode

Literatura pentru acest review a fost selectata prin ana-
lizarea urmatoarelor baze de date: Google Scholar, PubMed,
NCBI. Aceste baze de date online contin arhivate majorita-
tea revistelor biomedicale engleze si chineze. Concomitent
au fost utilizate datele publicate online pe paginile web ale
OMS-ului, CDC-ului, ECDC-ului si MSMPS-ului. Termenii uti-
lizati pentru cautare au fost ,nCoV”, ,,Coronavirus nou 2019",
,2019-nCoV”, ,,COVID-19", ,pneumonie”. Am inclus toate pu-
blicatiile stiintifice relevante aparute in limbile englez3,
romana si rusd, care au prezentat tabloul clinic si evolutia
maladiei COVID-19. Au fost analizate total 72 de publicatii.

Rezultate

Spectrul infectiilor simptomatice COVID-19 variaza de la
asimptomatic, gravitate usoara pana la stari critice, iar majo-
ritatea cazurilor sunt de gravitate moderatd. Conform ghidu-
rilor si protocoalelor actuale, definitiile conform severitatii
sunt dupa cum urmeaza:

= COVID-19 forma usoara: pacient cu subfebrilitate, fara

pneumonie.

= COVID-19 forma moderata: pacient cu febra si semne

de pneumonie non-sever3, fara necesitate de tratament
cu oxigen.
COVID-19 forma severa: pacient cu semne de pneumo-
nie severa (adulti si adolescenti caz suspect, probabil
sau confirmat de COVID 19, plus una din urmatoare-
le: FR 230 rpm; Sp0O, <93% in repaus; PaO,/Fi0, <300
mmHg; evolutia negativa rapida a desenului imagistic
pulmonar in ultimele 24-48 ore cu 250%; scaderea
progresiva a numarul de limfocite periferice si creste-
rea rapida a lactatului.

Manifestdrile clinice si particularitdtile evolutive in infectia COVID-19

naviruses are viruses common to animals around the world,
but very little is known out of them that affect humans [3, 4].

On 30 January 2020, 7.734 cases of COVID-19 were con-
firmed in China and another 90 cases were reported in other
countries as: Taiwan, Thailand, Vietnam, Malaysia, Nepal, Sri
Lanka, Cambodia, Japan, Singapore, Korean Republic, United
Arab Emirates, USA, Philippines, India, Australia, Canada,
Finland, France and Germany [5]. The first case of COVID-19
infection confirmed in the US has favoured and contributed
to the description, identification, diagnosis, clinical picture
and case management in this pathology, including the pa-
tient’s initial mild symptoms at presentation and progres-
sion to pneumonia to day 9 of the disease [6].

From 31 December 2019 until 14 May 2020, 4.308.809
cases of COVID-19 (according to applied case definitions and
testing strategies in affected countries) were reported, of
which 296.680 deaths. Thus, in the USA there are registered
1.390.746 cases, the Russian Federation - 242.271 cases, the
United Kingdom - 229.705, Spain - 228.691 cases, Italy -
222.104 cases, Germany - 172.239 cases, Turkey - 143.114
cases, China - 84.024 cases, Republic of Moldova - 5.553 cases
[7,8].

Material and methods

The literature for this review was selected by analyz-
ing the following databases: Scholar Google, PubMed, NCBI.
These online databases contain archived most English and
Chinese biomedical journals. Data published online on WHO,
CDC, ECDC and MSMPS web pages were used at the same
time. The terms used for the search were:"nCoV”, “New Coro-
navirus 2019”, “2019-nCoV”, “COVID-19", “pneumonia”. We in-
cluded all relevant scientific publications in English, Roma-
nian and Russian, which presented the clinical picture and
the evolution of COVID-19 disease. A total of 72 publications
were analysed.

Results

The spectrum of symptomatic COVID-19 infections rang-
es from asymptomatic, mild severity to critical states, and
most cases are of moderate severity. According to current
guidelines and protocols, the definitions according to sever-
ity are as follows:

= COVID-19 mild form: subfebrile patient, without pne-

umonia.

= COVID-19 moderate form: patient with fever and signs

of non-severe pneumonia without the need for oxygen
treatment.

= COVID-19 severe form: patient with signs of severe

pneumonia (adults and adolescents suspected, pro-
bable or confirmed by COVID-19, plus one of the fol-
lowing: FR 230 rpm, Sp0O, <93% at rest; PaO,/FiO,
<300 mmHg; rapid negative evolution of lung imaging
in the last 24-48 hours with 250%; progressive decre-
ase in the number of peripheral lymphocytes and rapid
increase in lactate.
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= COVID-19 forma critica - insuficienta respiratorie, soc,
insuficienta poliorganica extrapulmonara, necesitatea
de asistentd mecanica si terapie intensiva [43].

Conform informatiilor disponibile In prezent si a ex-
perientei clinice adultii de varsta inaintata au risc inalt de
dezvoltare a formelor grave in infectia COVID 19. In timp ce
varsta medie a cazurilor confirmate de COVID-19 este de 51
ani, rata mortalitatii pentru cei peste 80 ani este de 5 ori mai
mare decat cea medie globala [9]. Opt din 10 decese rapor-
tate in Statele Unite ale Americii au fost la adulti de peste 65
ani [10].

Pana la 13 mai 2020 COVID-19 in Italia au fost afectate
in mare parte persoanele de peste 50 ani. Rata mortalitatii
pentru persoanele cu varste cuprinse Intre 80 si 89 ani a fost
de 30,4%. Pentru pacientii mai In varsta de 90 ani aceasta a
fost de 26,6%. Rata mortalitdtii COVID-19 in Italia a ajuns la
13,2%, mai mare decat cea Inregistrata in alte tari [11].

In studiul ,Risk Factors of the severity of COVID-19: a me-
ta-analysis” cercetatorii incearca sa identifice factorii de risc
care predispun pacientii cu COVID-19 de a dezvolta forme
grave sau extrem de grave. S-au depistat urmatorii factori de
risc semnificativi, ce determina gravitatea COVID-19:

= persoanele cu istoric de fumat au un risc mai mare de
a dezvolta forme severe de COVID-19 (RR = 1,71; IC
95%, 1,25 pana la 2,35), ceea ce inseamna, ca pacientul
fumator prezinta un risc cu 71% mai mare comparativ
cu un pacient nefumator;
pacientii de sex masculin au risc mai mare sa dezvolte
forme grave comparativ cu pacientii de sex feminin (RR
=1,29;1C95%, 1,07 1a 1,54);
diabetul zaharat este factor de risc major (RR=1,57; IC
95%, 1,251a 1,98);
pacientii cu hipertensiune arteriala au un risc mai mare
(RR =1,79; IC 95%, 1,57 pana la 2,04) In comparatie
cu pacientii care nu sufera de hipertensiune arteriala
(eterogenitate nesemnificativa, I = 0%; p = 0,50);
oboseala si mialgia (RR = 1,17; IC 95% 1,02 pana la
1,35). Pacientii cu oboseald sau mialgie au un risc cu
17% mai mare de a dezvolta o forma severa a bolii CO-
VID-19 [12, 14].

S-a constatat, de asemenea, ca febra (RR = 1,21 [IC 95%
0,66 la 2,22), tusea (RR = 1,13; IC 95% 0,98 la 1,30) si di-
areea (RR = 1,14; IC 95% 0,93 la 1,40) sunt factori de risc
nesemnificativi sau putin semnificativi pentru gravitatea
COVID-19 [12, 14].

Severitatea bolii si dezvoltarea ARDS sunt asociate cu
varsta fnaintatd si conditiile medicale subiacente. In plus,
neutrofilia, lactat-dehidrogenaza, D-dimeri, numarul de lim-
focite si de celule T CD3 si CD4, AST, albumina, creatinina,
glucoza, feritina serica si timpul de protrombina crescute
servesc drept criterii ale severitatii infectiei [12].

Intr-o cohorti de 191 de pacienti cu rezultat clinic defini-
tiv (137 externati si 54 de persoane decedati), mortalitatea a
fost asociata cu varsta Tnaintatd, scor gSOFA mai mare, D-di-
mer >1 pg/ml la internare, iar majoritatea au avut boala seve-
ra si au prezentat complicatii, cum ar fi ARDS, leziuni renale
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= COVID-19 critical form: respiratory failure, shock, ex-
trapulmonary polyorganic insufficiency, need for me-
chanical assistance and intensive care [43].
According to the currently available information and
clinical experience, older adults have a high risk of develop-
ing serious forms in COVID-19 infection. While the average
confirmed cases of COVID 19 is 51 years, the mortality rate
for those over 80 years of age is 5 times higher than the glo-
bal average [9]. Eight out of 10 deaths reported in the United
States were in adults over 65 years of age [10].
Until 13 May 2020 the coronavirus (COVID-19) in Italy
has largely affected people over 50 years of age. The mortal-
ity rate for people aged 80 to 89 was 30.4%. For patients
older than 90 years it was 26.6%. The COVID-19 mortality
rate in Italy reached 13.2%, higher than the one registered
in other countries [11].
In the study “Risk factors of the severity of COVID-19: a
meta-analysis” researchers try to identify risk factors that
predispose patients with COVID-19 to develop serious or ex-
tremely serious forms. The following significant risk factors
that determine the severity of COVID-19 were found:
= people with a history of smoking have a higher risk of
developing severe forms of COVID-19 (RR = 1.71; 95CI:
1.25 to 2.35) - which means that the smoking patient is
71% more at risk than a non-smoking patient;

= male patients are more likely to develop serious forms
compared to female patients (RR = 1.29; 95CI: 1.07 to
1.54);

= diabetes mellitus is a major risk factor (RR=1.57; 95CI:
1.25 to 1.98);

= patients with hypertension are at higher risk as well
(RR = 1.79; 95CI: 1.57 to 2.04) compared to patients
who do not suffer from hypertension (insignificant he-
terogeneity, 12 = 0% (p = 0.50);

= fatigue and myalgia (RR = 1.17; 95CI: 1.02 to 1.35). Pa-
tients with fatigue or myalgia have a 17% higher risk
of developing a severe form of the disease COVID-19
[12, 14].

It was also found that fever (RR = 1.21; 95CI: 0.66 to 2.22),
cough (RR=1.13; 95CI: 0.98 to 1.30) and diarrhoea (RR =
1.14; 95CI: 0.93 to 1.40) are insignificant or slightly signifi-
cant risk factors for the severity of the COVID-19 [12, 14].

The severity of the disease and the development of ARDS
are associated with old age and underlying medical condi-
tions. In addition, neutrophilia, increased lactate dehydro-
genase and D-dimer, number of lymphocytes and T cells Cd3
and CD4, AST, albumin, creatinine, glucose, serum ferritin
and prothrombin time serve as criteria for the severity of
infection [12].

In a cohort of 191 patients with a definitive clinical out-
come (137 discharged and 54 de deceased persons), mortal-
ity was associated with old age, higher qSOFA score, D-dimer
>1 pug/ml at admission, and the majority had severe illness
and had complications such as ARDS, acute kidney damage
and sepsis [13]. The factors most associated with critical dis-
ease were primary indices - Sp0, <88%.



acute si sepsis [13]. Factorii cei mai asociati cu boala critica a
fost indicele primar - SpO, <88%.

Datele ce urmeaza prezinta comparatii Intre parametrii
de laborator la pacienti cu forme severe si non-severe ale in-
fectiei COVID-19 [15]:

= Limfocitele CD4 si CD8 - numarul a fost redus semnifi-

cativ la pacientii cu forme severe comparativ cu pacien-
tii cu forme non-severe (p = 0,004, 0,021 si, respectiv,
0,002), ceea ce sugereaza ca Limfocitele T au fost serios
afectate.

= Nivelul Proteinei C-reactive (PCR) la pacientii cu forme

severe a fost semnificativ mai mare decat la pacientii cu
forme usoare (p =0,001).
= Interleukina-6 (IL-6) a inregistrat valori crescute la
73,05% din totalul de pacienti examinati. insa creste-
rea a fost mai mare semnificativ la pacientii cu forme
severe decat la cei cu forme non-severe (p = 0,001).

= Concentratia de lactat dehidrogenazd (LDH) a fost mai
mare, iar concentratia de albumind a fost mai mica la
pacientii cu forme severe, cu diferente semnificative (p
=0,002 sip <0,001).

La pacientii cu forme grave, concentratia de fibrinogen a
fost semnificativ mai mare (p = 0,008) decat la pacientii cu
forme usoare, ceea ce sugereazd, ca pacientii cu forme severe
au fost mai predispusi la infarct miocardic sau moarte subita.
Intre cele doud grupuri, a existat o diferentd semnificativa
la raportul neutrofile/limfocite (NLR), un predictor pentru
infectii severe (p = 0.033).

Alti parametri de laborator care s-au modificatla pacientii
cu COVID-19 nu au fost semnificativ diferiti intre cele doua
grupuri (p >0,05).

Analiza a demonstrat ca varsta inaintata, existenta co-
morbiditatilor, NLR, nivelurile crescute de PCR, LDH si IL-6,
scaderea saturatiei cu oxigen, scaderea limfocitelor si numa-
rul de celule CD4 si CD8 sunt factori de risc pentru infectii
severe (p <0,05).

Factorii de risc In dezvoltarea sindromului acut de de-
tresd respiratorie include varsta inaintata, neutrofilia si dis-
functia de organe si coagulare (de exemplu, LDH mai mare
si D-dimeri crescut). In plus, au fost determinati mai multi
factori asociati (de exemplu, comorbiditatile, numarul de
limfocite, CD3 si numarul celulelor T - CD4 scazute, AST,
prealbumina, creatinina, glucoza, lipoproteina cu densitate
scazuta, feritina sericd, indicele de protrombina). Mai mult
decat atat, diferenta de D-dimer intre grupurile cu deces
si supravietuire a fost mai mare decat cea dintre grupurile
cu detresa respiratorie si fara detresa, ceea ce sugereaza ca
diseminarea coaguldrii intravasculare este un moment pa-
togenetic important. Patogeneza infectiei cu coronavirusul
uman extrem de patogen nu este inca inteleasa in totalitate.
JFurtuna de citokine”, evaziunea virala si raspunsurile imu-
ne celulare au un rol important in severitatea bolii [16].

Perioada de incubatie pentru COVID-19 este considerata
a fiintre 1 si 14 zile dupa expunerea la virus, variind cel mai
frecvent intre 2-7 zile. Infectia cu virusul SARS-CoV-2 poate
avea o evolutie simptomatici sau asimptomatici. In cazul

Manifestdrile clinice si particularitdtile evolutive in infectia COVID-19

The following data show comparisons between laborato-
ry parameters in patients with severe and non-severe forms
of COVID-19 infection [15]:
= CD4 and CD8 Lymphocytes: the number was signifi-
cantly reduced in patients with severe forms compared
to patients with non-severe forms (p = 0.004, 0.021 and
0.002, respectively), suggesting that T lymphocytes
were seriously destroyed.
= The increased level of C-reactive protein (CRP) in pati-
ents with severe forms was significantly higher than in
patients with mild forms (p = 0.001).

= Interleukin-6 (IL-6) has registered increased values to
73.05% of the total patients examined. However, the in-
crease was significantly higher in patients with severe
forms than in those with non-severe forms (p = 0.001).

= The concentration of lactate dehydrogenase (LDH) was
higher and the concentration of albumin was lower in
patients with severe forms with significant differences
(p=0.002 and p <0.001).

In patients with severe forms, the concentration of fibrino-
gen was significantly higher (p = 0.008) than in patients with
mild forms, suggesting that patients with severe forms were
more prone to myocardial infarction or sudden death. Be-
tween the two groups, there was a significant difference in
the ratio of neutrophil/lymphocyte (NLR), a predictor for se-
vere infections 8 (p = 0,033).

Other laboratory parameters that changed in COVID-19’s
patients were not significantly different between the two
groups (p >0.05).

The analysis showed that advanced age, the existence of
comorbidities, NLR, increased levels of CRP, LDH and IL-6,
decreased oxygen saturation, decreased lymphocytes and
the number of CD4 and CD8 cells are risk factors for severe
infections (p <0.05).

Risk factors in the development of acute respiratory Syn-
drome failure include older age, neutrophilia and organ dys-
function and coagulation (e.g. higher LDH and D-dimer). In
addition, more several related factors were determined (e.g.
comorbidities, number of lymphocytes, CD3 and number of
T CD4 cells, AST, prealbumin, creatinine, glucose, low-densi-
ty lipoprotein, serum ferritin, PT). Moreover, the difference
in dimer D-average between the groups of death and sur-
vival was greater than that between the respiratory distress
and non-distress groups, which suggests that the dissemi-
nation of intravascular coagulation is an important patho-
genetic moment. The pathogenesis of infection with highly
pathogenic human coronavirus is not yet fully understood.
Cytokine storm, viral evasion and cellular immune respons-
es play an important role in the severity of the disease [16].

The incubation period for COVID-19 is considered to be
between 1 and 14 days after exposure to the virus, most
commonly ranging from 2 to 7 days. SARS-CoV-2 virus infec-
tion may have symptomatic or asymptomatic development.
In symptomatic patients, the disease may develop over the
course of a week or more, depending on the clinical form,
starting with mild symptoms and evolving to severe or criti-
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pacientilor simptomatici, boala poate evolua pe parcursul
unei sdptamani sau mai mult, In functie de forma clinicg, in-
cepand cu simptome usoare si evoluand spre forme severe
sau critice la unii pacienti [17-20, 22-24, 26, 32, 33].

Spectrul manifestarilor clinice in COVID-19 variaza in
functie de forma clinica, varsta pacientilor, prezenta comor-
biditatilor etc. Manifestarile clinice mai frecvent depistate in
COVID-19 sunt: febra (77-94%); tusea (54-79%); fatigabili-
tatea (29-46%); expectorarea sputei (28%); dificultate de
respiratie (18-55%); mialgii sau artralgii (15-27%); dureri
faringiene (14%); cefaleea (8-14%); frisoane (11%); greturi
sau voma (5-19%); diaree (3-23%); congestie nazala (5%);
hipo / anosmie [17, 20, 23, 24, 32]. Mult mai rar au fost de-
scrise si alte manifestari clinice precum: simptome oculare
[28]; eruptii cutanate [29]; simptome din partea SNC si / sau
sistemului nervos periferic [30].

Boala debuteaza, in majoritatea cazurilor, cu febr3, care
se manifestd la 77-94% pacienti [17, 20, 23]. Absenta febrei
nu denota o evolutie mai usoara a bolii. Astfel, intr-un studiu
din China, realizat pe 1.099 pacienti din 52 spitale, cu CO-
VID-19 confirmat, temperatura sub 37.5°C a fost inregistrata
la 9% pacienti cu forme severe si 10% cu forme non-severe
[17]. Totusi, conform aceluiasi studiu din China, temperaturi
mai Tnalte sunt remarcate mai des in forme severe vs non-
severe: t°C >39.0 - respectiv 17% vs 11%; t°C 38.1-39.0 - re-
spectiv 51% vs 46%. Febra, in medie, se mentine 10-12 zile
[23, 26], mai Indelungat la pacientii din sectiile de terapie
intensiva (31 zile), comparativ cu pacientii din alte sectii (9
zile) [23]. COVID-19 poate avea evolutie bifazica, cu aparitia
febrei 1n faza a 2-a la cei afebrili In prima faza [23].

Tusea seaca este a doua manifestare clinica ca frecventa
in COVID-19 si, In majoritatea cazurilor, apare la cateva zile
dupa febra [17, 20] sau concomitent cu ea [25]. Durata tusei
este, iTn medie, de 19 zile (12-23 zile) [26]. Dispneea poate
apdrea la 5-13 zile de la debutul bolii [24, 26], iar timpul
mediu de la aparitia dispneei pana la instalarea respiratiei
asistate este in medie de 10 zile (5-12,5 zile) [26].

Un alt semn clinic cu care poate debuta COVID-19 sunt
manifestarile gastro-intestinale, In special diareea [21, 27].
Persoanele cu simptome gastro-intestinale sunt spitalizate
mai tarziu, comparativ cu pacientii cu alte semne clinice, iar
frecventa acestor simptome creste odata cu severitatea bolii
[27]. Clinicienii din Union Hospital Tongji Medical College
din Wuhan, China, au remarcat ca o parte din pacientii cu
forme clinice usoare, de asemenea, pot prezenta simptome
gastro-intestinale drept unica manifestare a COVID-19 [21].
In studiul mentionat, din 206 pacienti cu forme usoare de
COVID-19 in 23% de cazuri au fost prezente doar manifesta-
rile gastro-intestinale, iar in 33% - manifestari gastro-intes-
tinale si respiratorii. Diareea a durat 1-14 zile cu o frecventa
de 4,3 + 2,2 scaune / zi. Simptomele gastro-intestinale au
evoluat fara febra in 38% cazuri. Remarcabil este faptul ca
la pacientii cu semne clinice gastro-intestinale, clearance-ul
viral a fost mai Indelungat, comparativ cu pacientii cu semne
respiratorii; si tot ei au fost mai frecvent depistati cu ARN
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cal forms in some patients [17-20, 22-24, 26, 32, 33].

The spectrum of clinical manifestations in COVID-19
varies depending on the clinical form, the age of patients,
the presence of comorbidities, the principle of inclusion of
patients in the study etc. Clinical manifestations more com-
monly detected in COVID-19 are: fever (77-94%); cough
(54-79%); fatigue (29-46%); sputum expectoration (28%);
difficulty breathing (18-55%); myalgia or arthralgia (15-
27%); pain in the pharynx (14%); headache (8-14%); chills
(11%); nausea or vomiting (5-19%); diarrhoea (3-23%);
nasal congestion (5%); hypo/anosmia [17, 20, 23, 24, 32].
More rarely, other clinical manifestations such as: eye symp-
toms [28] rashes [29]; symptoms of the CNS and/or periph-
eral nervous system have been described [30].

The disease starts in most cases with fever, which is di-
agnosed in 77-94% of patients [17, 20, 23]. The absence of
fever does not indicate an easier course of the disease, thus,
in a Chinese study on 1.099 patients with confirmed COV-
ID-19, out of 552 hospitals, the temperature below 37.5°C
was recorded in 9% patients with severe forms and 10%
with non-severe forms [17]. However, according to the same
study in China, higher temperatures are more often noted
in severe vs non-severe forms: t°C >39.0 - respectively 17%
vs 11%; t°C 38.1-39.0 - respectively 51% vs. 46%. Fever on
average is maintained for 10-12 days [23, 26], longer in pa-
tients from intensive care wards (31 days) compared to pa-
tients from other wards (9 days) [23]. COVID-19 may have
biphasic development, with the appearance of phase II fever
in afebrile ones in the first phase [23].

Dry cough is the second most common clinical manifesta-
tion in COVID-19 and in most cases occurs a few days after
fever [17, 20], or concomitantly with it [25]. The duration of
cough is on average 19 days (12-23 days) [26]. Dyspnea can
occur 5-13 days after the onset of the disease [24, 26] and
the average time from the onset of dyspnea to the onset of
assisted breathing is 10 days (5-12.5 days) [26].

Another clinical sign with which COVID-19 may begin are
gastrointestinal manifestations, in particular diarrhoea [21,
27]. People with gastrointestinal symptoms are hospitalized
later compared to patients with other clinical signs, and the
frequency of these symptoms increases with the severity
of the disease [27]. Clinicians at Union Hospital and Tongji
Medical College in Wuhan, China, noted that some patients
with mild clinical forms may also present gastrointestinal
symptoms as the sole manifestation of COVID-19 [21]. In
that study, out of 206 patients with mild forms of COVID-19
in 23% of cases, only gastrointestinal manifestations were
present; in 33% - gastrointestinal and respiratory manifes-
tations. Diarrhea lasted 1-14 days with a frequency of 4.3 +
2.2 stools per day. Gastrointestinal symptoms evolved with-
out fever in 38% cases. Remarkably, in patients with clinical
gastrointestinal signs viral clearance was longer compared
to patients with respiratory signs and they were also more
frequently detected with SARS-CoV-2 RNA in stools (73% vs
14%).



SARS-CoV-2 1n masele fecale (73% vs. 14%).

Conform datelor mai multor studii, s-a evidentiat ca in
81-84% cazuri COVID-19 evolueaza in forma usoara, 14-
16% - severad, cu dezvoltarea pneumoniei virale, 5-6% - cri-
tica [17, 22]. Ponderea pacientilor cu COVID-19 care au avut
nevoie de Ingrijiri medicale 1n sectiile de terapie intensiva
variaza In functie de criteriile de internare a pacientilor in
clinicile respective si oscileaza intre 5-32% [17-19, 24].

Actualmente se considera ca infectia cu SARS-CoV-2 evo-
lueaza 1n cateva faze [34, 35]. Faza I este faza viremica, care
poate dura 5-7 zile de la debutul manifestarilor clinice. Faza
I este faza inflamatorie tip ,furtuna citokinica”, care se ma-
nifesta printr-un raspuns citokinic pro-inflamator sistemic
exagerat cu agravarea rapida a starii generale in zilele 7-14
de la debutul bolii. Faza Il - faza de recuperare. Este de re-
marcat faptul, ca la pacientii cu forme severe de COVID-19
au fost observate doua caracteristici distincte: cresterea pro-
gresiva a raspunsului pro-inflamator si tendinta de hiperco-
agulare. Starea pro-inflamatorie persistenta la pacientii cu
COVID-19 in forme severe si critice actioneaza ca un factor
declansator a cascadei coaguldrii. Evolutia severa a CO-
VID-19 a fost asociata cu descresterea rapida a limfocitelor,
cresterea neutrofiliei, a proteinei C reactive, feritinei, IL-6,
TNF-a, D-dimerilor, fibrinogenului, INR-ului etc.

Inflamarea alveolara si interstitiald pulmonara in CO-
VID-19 este cauzata de raspunsul similar sindromului de
activare macrofagala (MAS) care este un trigger a trombozei
microvasculare pulmonare extinsa [28]. Din punct de vede-
re clinic, afectarea pulmonara in COVID-19 se manifesta, de
obicei, in stadiul II al bolii si implica in principal lobii infe-
riori, cu diseminare rapida subtotald sau totala in formele
severe / critice. Implicarea pleurei in procesul patologic,
bronsiectaziile, pneumotoraxul au fost raportate cazuistic
in COVID-19, cu precddere in etapele avansate ale bolii [24,
36]. Factorii de risc pentru dezvoltarea unei pneumonii gra-
ve In COVID-19 sunt varsta peste 65 ani si prezenta comor-
biditatilor, in special din partea sistemului cardiovascular si
cerebrovascular [37]. Asocierea pneumoniilor bacteriene
cu germeni, precum Klebsiella pneumoniae, Staphylococcus,
Acinetobacter baumannii, Escherichia coli etc. se remarca in
stadiile avansate ale bolii [37].

Infectia COVID-19 evolueaza usor sau semigrav in 80,9%
cazuri, sever - In 13,8% si critic in 4,7% cazuri. Cele mai
frecvente simptome raportate sunt febra, tusea seacd, mial-
gia sau oboseald, anosmie sau ageuzie, dispnee sau dureri in
torace. Simptomele mai rar raportate includ: cefalee, diaree,
hemoptizie, rinoree si tuse productiva [24]. Studiul efectuat
de Guan W. et al. pe 1.099 pacienti a stabilit ca la internare,
gradul de severitate al COVID-19 a fost clasificat ca fiind non-
sever la 926 (84,3%) si sever la 173 (15,7%) pacienti. Paci-
entii cu boala severa au fost mai 1n varsta decat cei cu boala
non-severa cu diferenta medie de 7 ani. Pacientii cu simpto-
me usoare, de reguld, au fost recuperati dupa o saptamana
de boald, In timp ce cazurile severe au dezvoltat insuficienta
respiratorie acuta progresiva, soc sau insuficienta organica,

Manifestdrile clinice si particularitdtile evolutive in infectia COVID-19

According to data of several studies it has been high-
lighted that in 81-84% cases COVID-19 evolves in mild form,
14-16% - severe, with the development of viral pneumonia,
5-6% - critical [17, 22]. The share of patients with COVID-19
who needed medical care in intensive care units varies ac-
cording to the admission criteria of patients in the respec-
tive clinics and ranges between 5-32% [17-19, 24].

Currently, SARS-CoV-2 infection is thought to develop in
several phases [34, 35]: phase I is the viremic phase, which
can last 5-7 days from the onset of clinical manifestations,
phase II is the inflammatory phase type “cytokinic storm”,
which is manifested by an exaggerated pro-inflammatory
response and rapid worsening of the general condition in
days 7-14 after the onset of the disease, phase Il - recov-
ery phase. It is worth noting that in patients with severe
forms of COVID-19 were observed two distinct characteris-
tics: progressive increase in pro-inflammatory response and
tendency of hypercoagulation. Persistent pro-inflammatory
condition in patients with COVID-19 in severe and critical
forms acts as a trigger for coagulation cascade. Severe evolu-
tion of COVID-19 has been associated with rapid decrease in
lymphocytes, increased neutrophilosis, C-reactive protein,
ferritin, IL-6, TNFa, D-dimers, fibrinogen, INR etc.

Alveolar and interstitial pulmonary inflammation in
COVID-19 is caused by the response similar to macrophage
activation syndrome (MAS) which is a trigger for extensive
pulmonary microvascular thrombosis [28]. Clinically, lung
damage in COVID-19 usually occurs in stage II of the disease
and mainly involves the lower lobes, with subtotal or total
rapid dissemination in severe/critical forms. Involvement of
pleura in the pathological process, bronchiectasis, and pneu-
mothorax were only casuistically reported in COVID-19, es-
pecially in the advanced stages of the disease [24, 36]. Risk
factors for the development of a serious pneumonia in COV-
ID-19 represent the age over 65 and the presence of comor-
bidities, especially from the cardiovascular and cerebrovas-
cular systems [37]. The association of bacterial pneumonia
with germs such as Klebsiella pneumoniae, Staphylococcus,
Acinetobacter baumannii, Escherichia coli etc. is noted only
in the advanced stages of the disease [37].

COVID-19 infection evolves easily or semi-seriously in
80,9% cases, severe — in 13,8% and critical in 4,7% cases.
The most common symptoms reported are fever, dry cough,
myalgia or fatigue, anosmia or ageusia, dyspnoea or chest
pain. Uncommonly reported symptoms include headache,
diarrhea, hemoptysis, rhinorrhea and productive cough [24].
The study performed by Guan W. and co-auth. on 1.099 pa-
tients determined that at admission, the severity of COVID-19
was classified as non-severe in 926 (84,3%) severe in 173
(15,7%) patients. Patients with severe disease were older
than those with non-severe disease with an average differ-
ence of 7 years. Patients with mild symptoms, as a rule, re-
covered in one week of illness, while severe cases developed
progressive acute respiratory failure, shock or organ failure,
recovering for 3-4 weeks, and in critical cases about 50% re-
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recuperandu-se timp de 3-4 saptamani, iar in cazurile critice
circa 50% s-au soldat cu deces [17]. Evolutia critica, de regu-
13, s-a Inregistrat la pacientii de varsta mijlocie si varstnici cu
afectiuni comorbide (hipertensiune arteriald, boli cardiovas-
culare si cerebrovasculare, diabet zaharat, obezitate, maladii
oncologice, ciroza hepatica si boala Parkinson). Rezultate
similare au fost raportate si de Wang D. et al. [12] intr-un
studiu pe 138 pacienti cu COVID-19. In comparatie cu pa-
cientii cu forme medii (n = 102), pacientii care au necesitat
ingrijiri In sectiile reanimare (n = 36) au avut o varsta sem-
nificativ mai mare (varsta medie - 66 ani [IQR, 57-78] fata
de 51 de ani [IQR, 37-62 ]; p <0,001) si au avut mai multe
comorbiditati, inclusiv hipertensiune arteriala (21 [58,3%]
fata de 22 [21,6%]), diabet (8 [22,2%], fatd de 6 [5,9%]),
boli cardiovasculare (9 [25,0%] fata de 11 [10,8%]) si boala
cerebrovasculara (6 [16,7%] fata de 1 [1,0%]) [12]. Ghidul
de definire a cazului de infectie COVID-19 cu evolutie severa
mentioneaza urmadtoarele simptome: o noua unda febrila,
scaderea numarului limfocitelor si a leucocitelor in sange-
le periferic, noi infiltrate pulmonare la radiografia toracica
fara nici o Imbunatatire a simptomelor la trei zile de trata-
ment cu antibiotice [40]. O afectare mai severa a tesutului
pulmonar poate duce la sindromul de detresa respiratorie
acuta (ARDS) care poate precipita socul septic. Aceste doua
complicatii sunt cauze majore de dezvoltare a formelor cri-
tice de boala si deces de COVID-19 la pacientii cu varsta mai
mare de 60 de ani, cu istoric de fumator si afectiuni medicale
comorbide. Fumatorii si pacientii din grupul de varsta inain-
tatd au tendinta de a avea o densitate mai mare de receptori
ACE2. Rata complicatiilor la pacientii cu forme severe si cri-
tice cu COVID-19 analizate in mai multe studii clinice [12, 17,
39] este prezentata in Tabelul 1.
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sulted in death [17]. Critical development, as a rule, has been
recorded in middle-aged and elderly patients with comorbid
conditions (hypertension, cardiovascular and cerebrovascu-
lar disease, diabetes mellitus, obesity, oncological diseases,
cirrhosis of the liver and Parkinson’s disease). Similar results
were also reported by Wang D. and co-auth. in a study of 138
patients with COVID-19. Compared to patients with medi-
um forms (n = 102), patients requiring care in resuscitation
wards (n = 36) had a significantly older age (average age - 66
years [IQR, 57-78] vs 51 years [IQR, 37-62 ]; p<0.01) and had
several comorbidities, including arterial hypertension (21
[58.3%] vs. 22 [21.6%]), diabetes (8 [22.2%], vs 6 [5.9%]),
cardiovascular diseaseases (9 [25.0%] vs. 11 [10.8%]) and
cerebrovascular disease (6 [16.7%] vs. 1 [1.0%]) [12]. The
guide to defining the case of severely evolving COVID-19
infection mentions the following symptoms: a new febrile
wave, a decrease in the number of lymphocytes and leuko-
cytes in the peripheral blood, new pulmonary infiltrations
on chest X-ray examination without any symptom improve-
ment at three days of antibiotic treatment [40]. More severe
damage to lung tissue can lead to acute respiratory distress
syndrome (ARDS) which can precipitate septic shock. These
two complications are major causes in the development of
critical forms of disease and death of COVID-19 in patients
older than 60 years with a history of smoker and comor-
bid medical conditions. Smokers and patients from older
age group tend to have a higher density of ACE2 receptors.
The rate of complications in patients with severe and criti-
cal forms with COVID-19 analysed in several clinical trials is
shown in Table 1 [12, 17, 39].

Zhou et al. in a study of 191 patients showed that the
group of survivors developed ARDS and sepsis on days 9 and

Tabelul 1. Rata complicatiilor la pacientii cu forme severe si critice cu COVID-19.
Table 1. Rate of complications in patients with severe and critical forms of COVID-19.

Categorii / categories Guan et al. Wang et al. Chenetal
(n=1099) [2] (n=138)[3] (n=99) [4]
Forme severe / severe forms 173 (15,7%) 36 (26,1%) 75 (75%)
Soc septic / septic shock 11 (6,4%) 11 (30,6%) 4 (4%)
Insuficienta respiratorie acuta / acute respiratory failure 27 (15,6%) 22 (61,1%) 17 (17%)
Insuficientd renald acuta / acute renal failure 5(2,9%) 3(8,3%) 3 (3%)
Coagulare intravasculara diseminata / disseminated intravascular coagulation 1(0,6%) - -
Pneumonie depistata clinic / clinically detected pneumonia 172 (99,4%) 36 (100%) 99 (100%)
Decedati / deceased 14 (8,1%) 6 (4,3%) 11 (11%)
Ventilatie non-invaziva / non-invasive ventilation 56 (32,4%) 15 (41,7%) 13 (13%)
Ventilatie invaziva / invasive ventilation 25 (14,5%) 17 (47,2%) 14 (14%)

Zhou et al.,, intr-un studiu efectuat pe 191 pacienti a ara-
tat ca grupul de supravietuitori, a dezvoltat ARDS si sepsis
in medie in zilele 9, respectiv - 10, iar grupul care nu a su-
pravietuit, a dezvoltat ARDS si sepsis mai tarziu, in zilele 10,
respectiv - 12. Grupul de pacienti care nu a supravietuit a
dezvoltat mai multe complicatii, cum ar fi insuficienta rena-
1d acuta si infectii secundare pana in zilele 15, respectiv, 17.

10, respectively, and the group that did not survive devel-
oped ARDS and sepsis later, on days 10 and 12, respectively.
The group of patients who did not survive developed several
complications, such as acute renal failure and secondary in-
fections until days 15 and 17, respectively. Groups of survi-
vors were discharged from hospital by day 22, and groups
that did not survive died by day 19 [13].



Grupurile de supravietuitori au fost externati din spital pana
in ziua 22, iar grupurile care nu au supravietuit au murit
pana in ziua 19 [13].

Alte studii efectuate pe pacienti infectati cu SARS-CoV-2
au stabilit, ca aproximativ la 5% dintre subiecti s-au inregis-
trat leziuni pulmonare severe sau chiar disfunctie multior-
ganicd. Bolnavii critici au dezvoltat manifestari clinice tipice
de soc, inclusiv, extremitati reci si puls periferic slab, chiar si
in absenta hipotensiunii arteriale. Multi dintre acesti paci-
enti au prezentat acidoza metabolica severad, ceea ce indica
o disfunctie a microcirculatiei. Pe langa leziuni pulmonare
severe unii pacienti au Inregistrat afectarea functiei hepati-
ce si renale. Hemocultura si culturile din tractul respirator
inferior s-au dovedit a fi negative pentru bacterii si ciuperci
la 42-76% pacienti. Prin urmare, la acesti pacienti a fost dia-
gnosticat sepsisul viral. Multi dintre factorii implicati in sen-
sibilitatea crescuta a populatiei in varsta la sepsis cresc, de
asemenea, susceptibilitatea la infectii virale si, prin urmare,
sepsis viral. Adultii mai in varsta, de asemenea, se confrunta
cu o epuizare persistenta a celulelor T. Aceasta duce la o sca-
dere a capacitatii de a raspunde eficienta la infectie, permi-
tand infectiilor virale sa evite cu usurinta clearence-ul viral
prin implicarea sistemului imun si sa escaladeze in infectii
sistemice grave. Tratamentul de baza al sepsisului consta in
administrarea precoce a antibioticelor cu spectru larg. Rata
de supravietuire a pacientilor cu soc septic scade cu o medie
de 7,6% pentru fiecare ord in care nu se aplica antimicro-
biene, timpul aplicarii terapiei antimicrobiene fiind cel mai
important factor asociat rezultatului in analiza efectuata in-
tr-un studiu. Cu toate acestea, administrarea de antibiotice
nu va fi eficienta in cazul sepsisului viral si poate fi asociata
cu efecte adverse [41, 42].

In studiile de biopsie sau autopsie, atat la pacientii cu CO-
VID-19 1n faza timpurie, cat si in cea tardivd, patologia pul-
monara a produs o deteriorare alveolara difuza cu formarea
de membrane hialine, celule mononucleare si macrofage care
se infiltreaza in spatii de aer cu o Ingrosare difuza a peretelui
alveolar, dezvoltandu-se sindromul de detresa respiratorie
acuti. In cazurile severe sau critice de COVID-19 integritatea
barierei epiteliale-endoteliale (aer-sange) a fost Intrerupta
grav. Ca raspuns la infectia cu SARS-CoV-2, macrofagele alve-
olare sau celulele epiteliale ar putea produce diverse citoki-
ne si chemokine proinflamatorii, ceea ce duce la o inflamatie
necontrolata. Edemul pulmonar cu formarea de membrane
hialine este sugestiv pentru ARDS in faza timpurie. La unii
pacienti au fost prezente: atrofia splinei, necroza gangliona-
ra hilara, hemoragia focala la nivelul rinichilor, ficat extins cu
infiltrare celulara inflamatorie, edem si degenerare difuza a
neuronilor din creier [41, 43].

In studiile efectuate de Daniel Batlle et al. si Zsuzsanna
Varga et al. [44, 45] la pacientii cu COVID-19, in special, cei
critici din sectiile reanimare, au fost raportate de la 25%
pana la 30% cazuri de insuficienta renala acuta. Rapoartele
clinice si de autopsie recente ale COVID-19 din China si SUA
confirma cresterea coaguldrii intravasculare diseminate cu

Manifestdrile clinice si particularitdtile evolutive in infectia COVID-19

Other studies in patients infected with SARS-CoV-2 have
established that approximately 5% of subjects experienced
severe lung damage or even multi-organic dysfunction. Criti-
cal patients have developed typical clinical manifestations
of shock, including cold extremities and weak peripheral
pulse, even in the absence of arterial hypotension. Many of
these patients had severe metabolic acidosis, which indicates
a dysfunction of microcirculation. In addition to severe lung
damage some patients experienced impaired liver and kidney
function. Hemoculture and lower respiratory tract cultures
were shown to be negative for bacteria and fungi in 42-76%
patients. Therefore, viral sepsis was diagnosed in these pa-
tients. Many of the factors involved in the increased sensitiv-
ity of the elderly population to sepsis also increase suscep-
tibility to viral infections and therefore viral sepsis. Older
adults also experience persistent depletion of T cells. This
leads to a decrease in the ability to respond effectively to in-
fection, allowing viral infections to easily avoid viral clearance
by involving the immune system and escalate into serious
systemic infections. The basic treatment of sepsis consists in
the early administration of broad-spectrum antibiotics. The
survival rate of patients with septic shock decreases by an av-
erage of 7,6% for each hour in which antimicrobials are not
applied, the time of antimicrobial therapy application being
the highest indicator of the result in the analysis performed
in a study. However, antibiotic administration will not be ef-
fective with viral sepsis and may be associated with adverse
effects [41, 42].

In biopsy or autopsy studies, in both patients with COV-
ID-19 in the early stages and in the late phase, pulmonary
pathology produced diffuse alveolar damage with the for-
mation of hyaline membranes, mononuclear cells and mac-
rophages that infiltrate air spaces with a diffuse thickening
of the alveolar wall, developing acute respiratory distress
syndrome. In severe or critical cases of COVID-19 the integ-
rity of the epithelial-endothelial (air-blood) barrier has been
severely interrupted. In response to SARS-CoV-2 infection,
alveolar macrophages or epithelial cells could produce vari-
ous cytokines and pro-inflammatory chemokines, leading to
uncontrolled inflammation. Pulmonary edema with hyaline
membrane formation is suggestive for early-stage ARDS. In
some patients, spleen atrophy, hilarious ganglion necrosis,
focal hemorrhage in the kidneys, enlarged liver with inflam-
matory cell infiltration, edema and diffuse degeneration of
neurons in the brain were present [41, 43].

In studies conducted by Daniel Batlle and co-auth. and
Zsuzsanna Varga and the co-auth. in patients with COVID-19,
especially the critical ones from resuscitation wards were
reported from 25% to 30% cases of acute renal failure. Re-
cent clinical and autopsy reports of COVID-19 in China and
the U.S. confirm the increase in intravascular coagulation
disseminated with thrombosis of small vessels and pulmo-
nary infarction. Some patients with COVID-19 demonstrate
manifestations of microangiopathy in other organs, such as
splenic infarction or the presentation of symptoms of low
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tromboza a vaselor mici si infarct pulmonar. Unii pacienti cu
COVID-19 demonstreaza manifestari de microangiopatie in
alte organe, cum ar fi infarct splenic sau prezentarea simp-
tomelor de durere lombara si hematurie, care sugereaza in-
farct renal. COVID-19 este, de asemenea, asociat cu o leziune
miocardica crescuta care imita infarctul miocardic, posibil
din miocardita si microangiopatie. Astfel, starea de hiper-
coagulare, care pare a fi o complicatie severa caracteristica
COVID-19, ar putea sa favorizeze evolutia necrozei tubulare
acute spre necroza corticala si, prin urmare, insuficienta re-
nald ireversibila. SARS-CoV-2 infecteaza gazda folosind re-
ceptorul enzimei de conversie a angiotensinei 2 (ACE2), care
este exprimat in mai multe organe, inclusiv plamanul, inima,
rinichii si intestinul. Endotelita COVID-19 ar putea explica
functia microcirculatoare afectata sistemic in diferite paturi
vasculare si sechelele lor clinice la pacientii cu COVID-19.

Dupa suportarea infectiei COVID-19 multe persoane pre-
zinta simptome persistente de la oboseala si dureri mus-
culare pani la eruptii cutanate si probleme cardiace. Inci
nu existd date clare despre sechelele pe termen lung dupa
COVID-19. Fibroza pulmonara este o anomalie texturalad cu
formarea cicatricelor, cauzata de deteriorarea inflamatorie a
tesutului pulmonar, distrugerea structurii in tesutul pulmo-
nar si proliferarea si acumularea celulara in interstitiul pul-
monar. Simptomele specifice ale fibrozei pulmonare includ
dispneea, tusea cronica, expectoratia, etansietate In piept
si alte simptome sistemice, cum ar fi pierderea in greutate,
pierderea poftei de mancare, atrofia si disfunctia muschilor
periferici, depresia mentala si / sau anxietatea [13].

Infectia provocatda de SARS-CoV-2 se asociazad cu unele
simptome mai rar atestate. Astfel, inca din ianuarie 2020,
cercetatorii din China au demonstrat posibilitatea de trans-
mitere fecal-orala a SARS-CoV-2 si posibilitatea prezentei
simptomelor gastro-intestinale ale bolii: diaree, greata, var-
saturi, dureri abdominale [12]. Potrivit explicatiilor stiinti-
fice, virusul SARS-CoV-2 foloseste receptorii ACE (angioten-
sin-convertaza) pentru a patrunde in celule si a se inmulti.
Xiao et al. au aratat ca ACE2 este prezent si in epiteliul eso-
fagian, mucoasa glandulara, enterocite si colonocite, utili-
zand microscopia electronica au demonstrat prezenta SARS-
CoV-2 in epiteliocitele intestinului subtire [39]. Or, celulele
la nivelul intestinului subtire exprima puternic ACE2, ceea
ce le face foarte receptive fatd de SARS-CoV-2. In plus, ACE2
controleaza inflamatia si diareea. Prin acest mecanism, co-
ronavirusul perturba functia intestinului, cauzand diaree,
varsaturi, crampe abdominale [46]. Unii autori specifica ca
in aproximativ 10% cazuri simptomele gastro-intestinale
izolate ar putea fi prezente in faza initiala a bolii [47, 48].
Jesi Kim et al. au descris cazul unui pacient care, de rand cu
simptomele digestive prezenta acuze la dureri in regiunea
lombara si testicule. Pacientul fiind afebril si fara simpto-
matologie de afectare a cailor respiratorii a fost examinat,
inclusiv, cu utilizarea de CT-abdominal si a pelvisului, cu cap-
turarea bazelor pulmonare, care au relevat opacifierea pul-
monara cu aspect de sticla matd, in plus, s-a presupus colita
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back pain and hematuria that suggest renal infarction. COV-
ID-19 is also associated with an increased myocardial lesion
that mimics myocardial infarction, possibly from myocardi-
tis and microangiopathy. Thus, the state of hypercoagulation,
which appears to be a severe complication characteristic of
COVID-19, could favour the evolution of acute tubular necro-
sis towards cortical necrosis and therefore irreversible renal
failure. SARS-CoV-2 infects the host using the angiotensin 2
conversion enzyme receptor (ACE2), which is expressed in
several organs, including the lung, heart, kidneys and intes-
tine. Endothelium COVID-19 could explain the systemically
impaired microcirculatory function in different vascular beds
and their clinical sequelae in patients with COVID-19.

After experiencing COVID-19 infection, many people ex-
hibit persistent symptoms from fatigue and muscle pain to
rashes and heart problems. There is still no clear data on long-
term sequelae after COVID-19. Pulmonary fibrosis is a textural
anomaly with scar formation, caused by inflammatory damage
to lung tissue, destruction of structure in lung tissue and pro-
liferation and cellular accumulation in the pulmonary intersti-
tis. Specific symptoms of pulmonary fibrosis include dyspnea,
chronic cough, expectoration, chest tightness and other sys-
temic symptoms such as weight loss, loss of appetite, atrophy
and dysfunction of peripheral muscles, mental depression and
/ or anxiety [13].

The infection caused by SARS-CoV-2 is associated with
some less tested symptoms. Thus, from January 2020, re-
searchers from China demonstrated the possibility of fecal-
oral transmission of SARS-CoV-2 and the possibility of the
presence of gastrointestinal symptoms of the disease: di-
arrhea, nausea, vomiting, abdominal pain [12]. According
to scientific explanations, the SARS-CoV-2 virus uses ACE
receptors (angiotensin convertase) to penetrate cells and
multiply. Xiao et al. showed that ACE2 is also present in the
esophageal epithelium, glandular mucosa, enterocytes and
colonocytes have used electron microscopy and have dem-
onstrated the presence of SARS-CoV-2 in the epitheliocytes
of the small intestine [39]. However, cells in the small intes-
tine strongly express ACE2, which makes them very respon-
sive to SARS-CoV-2. In addition, ACE2 controls inflammation
and diarrhea. Through this mechanism, coronavirus dis-
rupts bowel function, causing diarrhea, vomiting, abdomi-
nal cramps [46]. Some authors specify that in about 10% of
cases isolated gastrointestinal symptoms may be present in
the initial phase of the disease [47, 48]. Jesi Kim and co-auth.
described the case of a patient who, along with digestive
symptoms, complained of pain in the lumbar and testicles
region. The patient being afebrile and without symptoms of
airway damage, was examined, inclusively with the use of
-abdominal and pelvic CT, with the capture of the pulmonary
bases, which revealed pulmonary opacification with the ap-
pearance of matte glass, in addition, colitis with localization
in the descending colon and sigmoiditis was assumed [50].
Another digestive organ with a hypothetical possibility of
being infected with SARS-CoV-2 is the liver. Recent analy-



cu localizare in colonul descendent si sigmoidita [50]. Un alt
organ digestiv cu posibilitate de a fi infectat cu SARS-CoV-2
este ficatul. Analizele recente au aratat o expresie ACE2 ri-
dicata in colangiocite, sugerand o posibila legatura intre in-
fectia virala si leziunea hepatica [48, 49]. Studiul efectuat de
Guan W. et al. a demonstrat cresterea bilirubinei totale, AST
siALT la 10%, 21% si 22% dintre pacienti [17]. Alte studii au
raportat anomalii ale ALT-ului in 16-53% cazuri [24, 41,51-
54]. Pacientii cu enzime hepatice crescute au probabilitate
mai mare de a avea febra Tnalta si aceste cresteri au fost sem-
nificativ mai frecvente la pacientii de sex masculin (68,67%
vs. 38,36%). In plus, la acesti pacienti, celulele T CD4+ si
CD8+ au fost la un nivel substantial mai mic in comparatie
cu pacientii la care s-au atestat niveluri normale ale functiei
hepatice [55]. Studiile au constatat, ca majoritatea leziuni-
lor hepatice sunt usoare si tranzitorii, dar hepatitele severe,
totusi, se pot produce [52]. Intr-un studiu recent realizat de
Wang et al., au fost examinati 52 de pacienti cu pneumonie
COVID19, 17% dintre care au prezentat leziuni pancreatice
definite prin cresteri ale valorilor serice de amilaza sau lipa-
za [39]. Receptorul ACE2 este, de asemenea, foarte exprimat
in celulele pancreatice, prin urmare SARS-CoV-2 teoretic,
poate provoca dereglari secretorii de insulina, ducand la di-
abet zaharat. Dintre cei noua pacienti cu leziuni pancreatice,
sase au avut nivelurile glicemiei crescute. Autorii au presu-
pus, ca respectivele leziuni pancreatice ar putea fi cauzate
de actiunea citopatica directa a SARS-CoV-2 asupra pancre-
asului, sau indirect, cu implicarea raspunsului celular in-
flamator mediat imun [39]. Antipireticele, care majoritatea
pacientilor din acest studiu le-au administrat, de asemenea,
ar putea provoca leziuni pancreatice. Este necesara continu-
area cercetarilor pentru a determina definitiv efectul SARS-
CoV-2 asupra functiei pancreatice.

Manifestdrile neurologice la paceintii cu COVID-19 sunt
de cele mai dese ori grave. Intr-un raport recent, se relateaza
ca 9,0% dintre pacientii cu COVID-19 au avut status men-
tal alterat [56]. Alti autori descriu devieri neuropsihice se-
parate, cum ar fi sincopa si hipotensiunea ortostatica [57],
accidentele cerebrovasculare [58, 59]. Poyiadji N. et al. docu-
menteaza la un pacient encefalopatia necrozanta in asociere
cu COVID-19, dar fara izolarea SARS-CoV-2 din lichidul cere-
brospinal [59]. Si tegumentele se considera a fi rar afectate
de catre SARS-CoV-2. Leziunile acrale, pseudo-degeraturile
au afectat pacientii tineri si au aparut in medie in 12,7 zile
de la debutul COVID-19, fiind asociate cu o forma mai usoara
a bolii, pruritul fiind consemnat in 30% cazuri, iar durerea
in 32% cazuri. Leziunile veziculoase monomorfe au aparut
la pacientii de varsta mijlocie si, mai frecvent, inaintea altor
simptome, asociate fiind cu o forma moderata de COVID-19,
pruritul manifestandu-se In 68% cazuri. Leziunile urtica-
riene si maculopapuloase au aparut concomitent cu restul
simptomelor si au fost asociate cu o forma mai severa de CO-
VID-19. Leziuni livedoide / necrotice au aparut la pacientii
varstnici, cu forme severe de boalad [60]. De asemenea, este
mentionatd posibilitatea aparitiei altor afectari tegumenta-
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ses have shown a high ACE2 expression in cholangiocyte,
suggesting a possible link between viral infection and liver
injury [48, 49]. The study by Guan W. et al. showed an in-
crease in total bilirubin, AST and ALT in 10%, 21% and 22%
among patients [17]. Other studies reported abnormalities
of ALT in 16% - 53% cases [24, 41, 51-54]. Patients, whose
liver function enzymes are elevated are more likely to have
high fever and these increases were significantly more com-
mon in male patients (68,67% vs 38,36%). In addition, in
these patients, CD4+ and CD8+ T cells were substantially
lower compared to patients with normal liver function lev-
els [55]. Studies have found that most liver damage is mild
and transient, but severe hepatitis, however, can occur [52].
In a recent study by Wang et al., 52 patients with COVID 19
pneumonia were examined, 17% of whom had pancreatic
lesions defined by an increse of serum levels of amylase
or lipase [39]. The ACE2 receptor is also highly expressed
in pancreatic cells, therefore SARS-CoV-2 can theoretically
cause secretory insulin disorders, leading to diabetes mel-
litus. Of the nine patients with pancreatic lesions, six had
elevated blood sugar levels. The authors assumed that these
pancreatic lesions could be caused by the direct cytopathic
action of SARS-CoV-2 on the pancreas, or indirectly, involv-
ing the immune-mediated inflammatory cellular response
[39]. Antipyretics, which most patients in this study have
administered, could also cause pancreatic damage. Further
research is needed to definitively determine the effect of
SARS-CoV-2 on pancreatic function.

Neurological manifestations in COVID-19 patients are
the most serious. In a recent report, 9,0% of patients with
COVID-19 were reported to have altered mental status [56].
Other authors describe separate neuropsychic deviations
such as syncope and orthostatic hypotensia [57], cerebrov-
ascular accidents [58, 59]. Poyiagji N. et al. documented in
a patient necrotizing encephalopathy in combination with
COVID-19, but without the isolation of SARS-CoV-2 from cer-
ebrospinal fluid [59]. And the skin is considered to be rarely
affected by SARS-CoV-2. Acral lesions, pseudo-frostbites af-
fected young patients and occurred on average within 12.7
days of the onset of COVID-19, being associated with a mild-
er form of the disease, the pruritus being recorded in 30%
cases, pain in 32% cases. Monomorphic vesicular lesions
occurred in middle-aged patients and, more frequently, be-
fore other symptoms associated with a moderate form of
COVID-19, with pruritus manifested in 68% of cases. Ur-
ticaria and maculopapulous lesions occurred at the same
time as the rest of the symptoms and were associated with
a more severe form of COVID-19. Livedoid/necrotic lesions
occurred in elderly patients with severe forms of the disease
[60]. It is also mentioned the possibility of the occurrence of
other skin disorders, such as: multiform erythema [61], pe-
tesial [62], lichenoid, perivascular and perieccrine infiltra-
tions [63], urticaria [64]. Renal dysfunction in COVID-19 in-
cludes decreased urine production and elimination, acidosis
and electrolyte disorders. Acute renal lesions or acute renal
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re, cum ar fi: eritemul multiform [61], petesii [62], infiltrate
lichenoide, perivasculare si periecrine [63], urticariene [64].
Disfunctiile renale in COVID-19 includ scaderea producerii
si eliminarii de uring, acidoza si tulburarile electrolitice [12,
24, 65]. Leziunile renale acute sau insuficienta renalad acuta
au fost observate la unii pacienti cu COVID-19. Procesul fizi-
opatologic renal care duce la insuficientd renala la pacientii
cu COVID-19 va fi, probabil, o problema prioritara pentru
studii suplimentare.

Manifestarile oculare sunt si ele rare, dar caracteristice
pentru COVID-19. La investigarea a 38 de pacienti cu CO-
VID-19 in provincia Hubei din China, Wu et al. au constatat
cad aproape o treime din pacienti (12 cazuri) au prezentat
manifestari oculare de COVID-19, ca conjuctivita, hiperse-
cretia lacrimala, epifora [28].

Concluzii

Pandemia COVID-19 a avut o raspandire alarmanta la ni-
vel global, cauzand numeroase cazuri de infectare si decese,
comparativ cu datele epidemiologice a infectiilor cu celelalte
tipuri de coronavirus.

Tabloul clinic a infectiei variaza de la forme asimptoma-
tice, pana la cele cu manifestare clinica nespecifica. Formele
atipice continua a fi cercetate si descrise in literatura stiinti-
fica. Cu toate acestea, vigilenta clinicienilor ramine a fi nece-
sard In diferentierea diagnosticarii tuturor simptomelor ce
nu pot fi atribuite altor patologii.

Mai mult ca atat e necesar de a stabili factorii de risc res-
ponsabili de evolutia formelor severe de COVID-19. Varsta
fnaintatd nefiind unicul factor de risc. Cat si mecanismele
prin care comorbiditatile adiacente cresc riscul de evolutie
severa a bolii sunt necesare de a fi elucidate.
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failure have been observed in some patients with COVID-19
[12, 24, 65]. The renal physiopathological process leading to
renal failure in patients with COVID-19 will probably be a
priority issue for further studies.

In these patients, acute eye disorders range from conjunc-
tival hyperemia, lacrimal hypersecretion, to epiphora. Eye se-
cretions could be a source for COVID-19 testing [28]. In the
investigation of 38 patients with COVID-19 in China’s Hubei
Province, Wu et al. found that almost one third of patients (12
cases) had ocular manifestations of COVID-19 [28].

Conclusions

The COVID-19 pandemic is spreading across th globe at
an alarming rate, causing more infection cases and deaths as
compared with other types of coronavirus infections.

The clinical picture ranges from completely asymptomat-
ic patients to those with unusual symptoms.

Atypical presentations of COVID-19 have been and con-
tinue to be described in the literature. Therefore, clinician’s
vigilance is needed to differentiate diagnosis of every symp-
tom that could not be explaind by other pathologies.

More importantly, we have to learn more about risk fac-
tors for severe illness, in order to adapt prevention strate-
gies. Older age is the main, but not the only risk factor. The
precise mechanism of how comorbidities may contribute to
an increase risk of a severe disease course, also have to be
elucidate.
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Ce nu este cunoscut, deocamdata, la subectul abordat

Afectarea la copiii cu infectia SARS-CoV-2 este un aspect
putin studiat, datele existente fiind contraversate.

Ipoteza de cercetare

Sistematizarea si analiza criticd a datelor publicate
referitoare la infectia la copii cu virusul SARS-CoV-2, ar
permite unificarea cunostintelor acumulate cu formularea
recomandarilor practice.

Noutatea adusa literaturii stintifice din domeniu

Comparand cu grupurile de varsta la adulti si copii, studiile
consacrate pacientului pediatric cu virusul SARS-CoV-2 sunt
mult mai putine, cu toate c3, exista multe probleme neexpli-
cate privind interactiunea dintre SARS-CoV-2 si organismul
copilului, din care recurg severitatea si evolutia diferitda a
maladiei, comparativ cu cea a adultului.

Rezumat

Introducere. Maladia COVID-19, provocata de virusul
nou SARS-CoV-2, atribuit grupului betacoronavirus, a provo-
cat 1n ultima jumatate de an, un impact enorm, atat la nivel
national, cat si mondial. in Republica Moldova, din numirul
de cazuri infectate cu virusul SARS-CoV-2, cca 5,1% sunt
copii, ceea ce, fata de tarile care si-au expus datele 1n acest
domeniu, reprezinta o cifra practic dubla. Infectia cu SARS-
CoV-2 trebuie sa fie suspectata la toti copiii cu semne clinice
de patologie respiratorie si / sau la cei care au fost in contact
direct sau indirect cu persoanele suspecte sau confirmate
cu COVID-19. Boala decurge mai usor decat la adulti, dar lu-
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What it is not known yet, about the topic

Impairment in children with SARS-CoV-2 infection is a not
enough studied aspect, the existing data being controversial.

Research hypothesis

Sistematization and a critical analysis of published data on
the infection of children with the SARS-CoV-2 virus, would al-
low the unification of the knowledge gained with the formula-
tion of practical recommendations.

Article’s added novelty on this scientific topic

Compared to adult age groups, studies on pediatric pa-
tients with SARS-CoV2 virus are much fewer, although there
are many unclear issues, regarding the interaction between
SARS-CoV-2 and the child’s body, which is reflected in differ-
ent severity and evolution of this disease, compared to that
of the adult.

Abstract

Introduction. COVID-19 disease, caused by the new
SARS-CoV-2 virus, attributed to the betacoronavirus group,
has caused an enormous impact in the last half year, both
nationally and globally. In the Republic of Moldova, of cur-
rently confirmed SARS-CoV-2 infected people, of which
about 5.1% are children, which, compared to the countries
that have presented their data in this field, is a practically
double figure. SARS-CoV-2 infection should be suspected in
all children with clinical signs of respiratory pathology and /
or in those who have been in direct or indirect contact with
persons, suspected or confirmed with COVID-19. The dis-
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crurile par sa se schimbe. Sugarii si copiii de varsta frageda
suporta mai grav boala, comparativ cu copiii mai mari. Com-
parand cu grupurile de varsta la adulti, studiile consacrate
pacientului pediatric cu virusul SARS-CoV-2 sunt mult mai
putine, cu toate cd, existd multe probleme neexplicate pri-
vind interactiunea Intre SARS-CoV-2 si organismul copilului,
din care recurg severitatea si evolutia diferita a maladiei,
comparativ cu cea a adultului.

Material si metode. in crearea acestui articol au fost se-
lectate 98 de articole de specialitate, dintre care au fost ana-
lizate 82, cu un grad divers de importanta clinica: prezentari
de caz, serii de caz, date ale unor trialuri clinice, cercetari
retrospective si prospective. Principiul de selectare a con-
stat In introducerea cuvintelor cheie ,Copil” si ,COVID-19” in
sistemele de cautare, cu selectarea rezultatelor obtinute in
functie de importanta lor.

Rezultate. Rezultatele cercetarilor si realizaril obtinute
la nivel de conlucrari interdisciplinare, interstatale, discuta-
te in comun la nivel mondial, vor permite in final obtinerea
solutiilor In apropierea unui rezultat de succes. De aceea,
mai mult ca niciodata, este necesara o conlucrare multidi-
rectionala cu studierea fiecarui aspect, cat de mic si nesem-
nificativ nu ar parea, pentru a acoperi fiecare latura al aces-
tui virus cu multe fete si aspecte.

Concluzii. Sunt necesare studii epidemilogice complexe,
determinarea rolului copilului in mentinerea si intensifica-
rea cazurilor de COVID-19, avand in vedere reluarea obis-
nuitda, mai devreme sau mai tarziu, a activitatilor presco-
lare, invatamantului de toate nivelurile. Crearea unei baze
de date pediatrice comune, cu includerea fiecarui aspect de
manifestare, comorbiditati, complicatii, terapeutice, ce ar
permite o mai buna intelegere a evolutiei COVID-19 la copii
cu diferite varste.

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

Introducere

Infectia SARS-CoV-2 a atins proportiile celei mai mari
pandemii ale secolului, cu afectarea a 216 tari, un total de
cca 24.257.989 persoane afectate si 827.246 de decese. Si
daca copiii sunt afectati mai putin, procentul acestora varia-
zd de la 1,6 la 2%, importanta cunoasterii trasaturilor com-
portamentale, clinice, epidemiologice, de laborator si de tra-
tament fiind la fel sau poate mai mari decat in cazul maturi-
lor. Fiecare tara implicata in procesul cunoasterii COVID-19,
detine o experientd proprie si poate oferi informatie unica
si de aceea extrem de valoroasa in acest domeniu. Anume
acum, mai mult ca niciodatd, Intreaga umanitate, probabil
pentru prima data in istorie si-a unit toate fortele pentru a
cunoaste si a Invinge acest inamic comun.

Analiza acestei baze informationale permite o intelegere
mai profunda a infectiei, cu dezvoltarea unor strategii noi de
conduita si de elaborarea unui management comun, eficient
si inofensiv al pacientului pediatric.
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ease is easier than in adults, but things seem to be changing.
Infants and young children are more likely to suffer from the
disease than older children. Compared to the age groups in
adults, studies on pediatric patients with the SARS-CoV-2 vi-
rus are much fewer, although there are many unexplained
problems regarding the interaction between SARS-CoV-2
and the child’s body, from which the severity and evolution
different from the disease compared to the adult.

Material and methods. In the creation of this article
were selected 98 specialized articles, of wich 82 were ana-
lyzed, with a different degree of clinical importance: case
presentations, case series, data of clinical trials, retrospec-
tive and prospective research. The selection principle con-
sisted in introducing the keywords “Child” and “COVID-19” in
the search systems with the selection of the obtained results
according to their importance.

Results. The results of researches and achievements
obtained at the level of interdisciplinary, interstate collabo-
rations, discussed jointly worldwide, will finally allow ob-
taining solutions close to a successful outcome. That is why,
more than ever, a multidirectional collaboration is needed
with the study of every aspect, no matter how small and in-
significant it may seem, in order to cover every side of this
virus with many faces and aspects.

Conclusions. Complex epidemiological studies are need-
ed, determining the role of the child in maintaining and in-
tensifying cases of COVID-19, given the usual resumption,
sooner or later, of preschool activities, education of all levels.
Creating a common pediatric database, including every as-
pect of manifestations, comorbidities, complications, thera-
peutics, which would allow a better understanding of the
evolution of COVID-19 in children of different ages.

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

Introduction

SARS-CoV-2 infection reached the proportions of the lar-
gest pandemic of the century, affecting 216 countries, a to-
tal of about 24,257,989 people affected and 827,246 deaths.
And if children are less affected, their percentage varies
from 1.6 to 2%, the importance of knowing the behavioral,
clinical, epidemiological, laboratory and treatment features
being the same or maybe higher than in the case of adults.
Each country involved in the COVID-19 knowledge process
has its own experience and can provide unique and there-
fore extremely valuable information in this field. It is now,
more than ever, that all humanity, probably for the first time
in history, has joined forces to know and defeat this common
enemy.

The analysis of this informational base allows a deeper
understanding of the infection, with the development of
new conduct strategies and the elaboration of a common, ef-
ficient and harmless management of the pediatric patient.



Materiale si metode

In crearea acestui articol au fost selectate 98 de articole
de specialitate, dintre care, au fost analizate 82, cu un grad
divers de importanta clinica: prezentari de caz, serii de caz,
date ale unor trialuri clinice, cercetari retrospective si pro-
spective. Principiul selectarii a constat in introducerea cu-
vintelor cheie ,Copil” si ,,COVID-19” in sistemele de cautare
cu selectarea rezultatelor obtinute in functie de importanta
acestora.

Rezultate

La trecerea dintre ani, intreaga lume s-a ciocnit cu un pe-
ricol nou, necunoscut si de aceea periculos. La 31 decembrie
2019, OMS a fost instiintata despre un grup de pacienti cu
pneumonie de origine necunoscutad. Pe data de 7 ianuarie,
acest virus nou a fost catalogat ca apartinand grupului be-
tacoronavirusilor, ludnd numele de SARS-CoV-2, iar boala a
primit numele de COVID-19. Primele date au inceput sa vina
din China, tara care a fost prima afectata de aceasta infectie
[1, 2]. Au apdrut primele date despre pacienti, primele de-
scrieri clinice si paraclinice, primele incercari de tratament,
primele victorii si primele esecuri.

Mai mult sau mai putin, intregul mapamond, bazandu-se
pe experienta chinezd, rand pe rand, ciocnindu-se cu aceasta
infectie, a inceput sa-si creeze propria experienta si propria
baza de date. Rezultatele cercetarilor si realizarile obtinute
la nivel de conlucrari interdisciplinare, interstatale, discuta-
te in comun la nivel mondial, vor permite, in final, obtinerea
solutiilor in apropierea unui rezultat de succes. De aceea, mai
mult ca niciodata, este necesarad o conlucrare multidirectio-
nala cu studierea fiecarui aspect, cat de mic si nesemnificativ
nu ar parea, pentru a acoperi fiecare latura al acestui virus
cu multe fete si aspecte. In intreaga lume, din cauze abso-
lut intelese, s-a pus un mai mare accent pe studiul grupului
aparent cel mai afectat, grupul adult si mai ales varstnic, ne-
glijAndu-se oarecum grupul pacientilor pediatrici, necatand
la impactul enorm psihoemotional si economic ce-1 implica
mereu un copil bolnav intr-o familie. De aceea, consideram
ca sistematizarea datelor mondiale in ceea ce priveste paci-
entul pediatric ne va oferi inca o raza de lumina in intuneri-
cul misterului cu numele COVID-19.

Date generale, epidemiologice si statistice

Pe baza datelor epidemiologice initiale obtinute din Chi-
na se pare ca copiii sunt semnificativ mai putin afectati decat
maturii. Au fost expuse mai multe teorii, care au explicat de
ce la copii boala decurge mai usor decat la adulti. Una dintre
ele s-a axat pe faptul ca vaccinarea copiilor ar duce la crearea
unei protectii Incrucisate, ceea ce ar micsora severitatea bo-
lii [3]. O alta teorie s-a bazat pe incapacitatea de a sintetiza
hormonul regulator al unor citokine antiinflamatoare. Ma-
ria Elisabeth Street a elaborat o ipoteza interesanta legata
de rolul HMGB1, ce reprezinta o proteind mica cu activita-
te citokinica si actiune citozolica, nucleara si extracelulara.
HMGB1 a fost studiatd mult in domeniul endocrinologiei,
fiind implicata in procesul patogenetic al obezitatii [4], re-
zistentei insulinice si a diabetului [5]. De asemenea, fiind im-
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Material and methods

Writing this article, 98 specialized articles were selected,
of which 82 were analyzed, with a varying degree of clinical
importance: case presentations, case series, data of clinical
trials, retrospective and prospective research. The selection
principle consisted in introducing the keywords “Child” and
“COVID-19” in the search systems with the selection of the
results obtained according to their importance.

Results

As the years passed, the whole world collided with a new
danger, unknown and therefore dangerous. On 31 Decem-
ber 2019, the WHO was notified of a group of patients with
pneumonia of unknown origin. On January 7, this new virus
was classified as belonging to the group of beta-coronavirus-
es called SARS-CoV-2, and the disease was named COVID-19.
The first data began to come from China, the country that
was the first to be affected by this infection [1, 2]. The first
patient data, the first clinical and paraclinical descriptions,
the first treatment trials, the first victories and the first fail-
ures appeared.

More or less, the whole world, based on the Chinese ex-
perience, one by one, clashing with this infection, began to
create its own experience and database. The results of the
research and the achievements obtained at the level of in-
terdisciplinary, interstate collaborations, discussed jointly
worldwide, will finally allow obtaining solutions close to a
successful result. Therefore, more than ever, it is necessary a
multidirectional collaboration with the study of each aspect,
no matter how small and insignificant it may seem, to cover
each side of this virus with many faces and aspects. All over
the world, for absolutely understandable reasons, there has
been a greater emphasis on the study of the apparently most
affected group, the adult group and especially the elderly,
somewhat neglecting the group of pediatric patients, despite
the enormous psycho-emotional and economic impact that
always involves a sick child in a family. Therefore, we believe
that the systematization of global data, regarding the pediat-
ric patient will give us another ray of light in the darkness of
the mystery called COVID-19.

General, epidemiological and statistical data

Based on initial epidemiological data from China, it ap-
pears that children are significantly less affected than adults.
Several theories have been presented that have explained
why in children the disease is milder than in adults. One of
them focused on the fact that vaccinating children would
lead to the creation of cross-protection, which would reduce
the severity of the disease [3]. Another theory was based on
the inability to synthesize the regulatory hormone of anti-in-
flammatory cytokines. Maria Elisabeth Street developed an
interesting hypothesis related to the role of HMGB1, which
is a small protein with cytokine and cytosolic activity, nu-
clear and extracellular action. HMGB1 has been studied ex-
tensively in the field of endocrinology being involved in the
pathogenetic process of obesity [4], insulin resistance and
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plicata in procesul de autofagie [6], poate fi consideratd un
marker al afectarii acute pulmonare [7]. Stiind ca autofagia
este unul din mecanismele declansate in infectia COVID-19
in cazurile severe, HMGB1 poate fi, dupa parerea autorului,
inclusd in spectrul investigatiilor necesare in cazurile se-
vere COVID-19 [8]. De asemenea, HMGB1 apare crescut in
patologia cu afinitate trombotica [9, 10]. Un fapt interesant
este cd, aceastad proteina este asociata cu hipertensiunea in
populatia chineza [11], ceea ce, de asemenea, ar putea servi
drept un indicator de prognostic al bolii. In suportul acestor
consideratii, In epidemia SARS-CoV din 2003, rolul patoge-
nical HMGB1 a fost luat in consideratie [12]. Tot aici se poate
adduga c3, diabetul este considerat a fi un factor de prognos-
tic nefavorabil, iar HMGB1 este crescut in aceasta maladie
[5]. Desigur, doar introducerea acestei proteine in spectru
de analize al pacientilor severi / critici poate demonstra /
infirma rolul acesteia.

O alta teorie, care trebuie sa fie luata In consideratie, este
teoria imuna. O data cu varsta sistemul imun al persoanei se
schimba cu diminuarea capacitatii de a reactiona la stimuli
noi. Acest proces include involutia normala a timusului, ce
se incepe in imediata apropiere a primului an de viata [13].
Dupa deceniul 4-5 de viata, involutia timusului duce la un
declin semnificativ al populatiei celulelor T. Aceasta la ran-
dul sdu duce la schimbarea numarului CD4 si CD8 periferice
si are o influentd negativa asupra imunitatii adaptive si este
considerata o cauza de frunte a morbiditatii si mortalitatii la
varstnici [14].

Afectarea mai redusa a copiilor vs adulti a fost reflectata
chiar de la inceput in rapoartele generale, copiii reprezen-
tand aproximativ 2% din numarul total [15], absenta cazu-
rilor letale la copiii mai mici de 10 ani, dar acestea au fost
datele rapoartelor preliminare (februarie 2020, China) [16].
Careva date au fost oglindite ulterior in rapoartele din Euro-
pa si SUA cu un procent de afectare al copiilor de 2,4-2,7%,
dintre care 1/3 erau reprezentati de adolescenti [17]. Datele
statistice expuse initial au anuntat Ingrijorari conform caro-
ra, numdrul mic al pacientilor pediatrici s-ar datora testarii
selective, insa rezultatele Koreei de Sud si a Islandei, in care
s-a practicat testarea in masa a populatiei, au aratat de ase-
menea cifre joase ale afectarii populatiei pediatrice, mai ales
la copiii mai mici de 10 ani [18].

La inceputul epidemiei a fost efectuat un studiu intr-un
oras din Italia, unde a fost efectuat un screening general al
populatiei. La primul screening, dupa inchiderea completa
a orasului, din numarul general al populatiei cercetate, per-
soane COVID-19 pozitive au fost 2,6%, dintre care nu a fost
niciun copil infectat cu varsta mai mica de 10 ani, iar peste
2 saptamani procentul infectarii a constituit 1,2%, cu doar
2 copii infectati. Acest lucru a aruncat o noud lumina asupra
modalitatii de infecatre (la primul screening au existat nu-
meroase familii cu doar un singur membru infectat, ceilalti
ramanand negativi, chiar dupa un contact strans in familie)
[19]. Datele cu privire la afectarea populatiei pediatrice pre-
zinta variatii in functie de tar3, varsta, etnie [17].
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diabetes [5]. Also, being involved in the autophagy process
[6], it can be considered a marker of acute lung damage [7].
Knowing that autophagy is one of the mechanisms triggered
in COVID-19 infection in severe cases, HMGB1 can, in the
author’s opinion, be included in the spectrum of investiga-
tions required in severe COVID-19 cases [8]. HMGB1 also ap-
pears elevated in pathology with thrombotic affinity [9, 10].
An interesting fact is that this protein is associated with hy-
pertension in the Chinese population [11], which could also
serve as a prognostic indicator of the disease. In support of
these considerations, in the SARS-CoV epidemic of 2004, the
pathogenic role of HMGB1 was taked in consideration [12].
Also, here it can be added, that diabetes is considered to be
an unfavorable prognostic factor, and HMGB1 is increased in
this disease [5]. Of course, only the introduction of this pro-
tein into the spectrum of analysis of severe / critical patients
can demonstrate / deny its role.

Another theory that must be taken into consideration is
immune theory. With age person’s immune system changes
with diminished ability to respond to new stimuli. This pro-
cess includes the normal involution of the thymus that be-
gins in the immediate approach of the first year of life [13].
After the 4-5th decade of life, the involution of the thymus
leads to a significant decline in the T cell population. This in
turn leads to a change in the number of peripheral CD4 and
CD8 and has a negative influence on adaptive immunity and
is considered a leading cause of morbidity and mortality in
the elderly [14].

The lower impact on children versus adults was reflected
from the onset in the general reports, with children affec-
tion account for about 2% of the total number [15], with
no fatalities in children under 10, but these were prelimi-
nary reports (February 2020, China) [16]. Some data were
later mirrored in European reports and in the USA reports
with a percentage of children affected by 2.4-2.7%, of which
1/3 were represented by adolescents [17]. Initial statistics
revealed concerns that the small number of pediatric pa-
tients was due to selective testing, but the results of South
Korea and Iceland in which mass testing was performed also
showed low figures for the pediatric population, especially
in children under 10 years of age [18].

At the beginning of the epidemic, a study was conducted
in a city in Italy, where a general screening of the population
was performed. At the first screening, after the complete clo-
sure of the city, from the general number of the researched
population, COVID-19 positive people were 2.6%, of which
there were no infected children under the age of 10, and over
2 weeks the percentage of infection was 1.2%, with only 2 in-
fected children. This shed new light on the mode of infection
(at the first screening there were many families with only
one infected member, and after 2 weeks the other members
remained negative, even after close family contact) [19]. The
data that were collected, according to the affected pediatric
population represented variations depending on the coun-
try, age and ethnicity [17].



Mult mai multe informatii sunt prezente despre seve-
ritatea acestei boli In populatia pediatrica. Un numar mult
mai mare de copii par a dezvolta boala intr-o forma asimp-
tomatica. Forme critice de boala tind sa dezvolte mai putin
de 1%. Rata de spitalizare diferd de la o tara la alta, sugarii
si nou nascutii fiind spitalizati in toate cazurile. Trebuie sa
mentionam cd, in Republica Moldova, la momentul actual,
absolut toti copiii sunt spitalizati, indiferent de severitatea
bolii. Rata mortalitdtii ramane, din fericire, foarte mica, cu
un numar foarte redus de cazuri letale in intreaga lume [20].

Rolul copilului In transmiterea acestei infectii nu poate fi,
deocamdata, pe deplin definit, fara un studiu global al sero-
prevalentei, mai ales din cauza unui numar foarte mare de
cazuri asimptomatice, studiile prezente In acest domeniu
avand rezultate destul de contradictorii. Astfel, un studiu
realizat in Shenzhen, China a remarcat un procent egal al
maturilor si copiilor in transmiterea acestei infectii, datele
fiind infirmate de alte 3 studii realizate in Guangzhou, Wu-
han, Shanghai din China si un studiu in Japonia [21, 22, 23,
24, 25],1n care a fost prezentat un procent cu mult mai mic al
implicarii copiilor In transmiterea generald. De notat c3, Chi-
na nu a putut demonstra pe deplin transmiterea acestei in-
fectii de la copil la adult. In sustinerea acestei ipoteze trebuie
de mentionat analiza unui cluster din Alpii francezi, in care
un copil SARS-CoV-2 nu a transmis infectia nimanui, chiar
daca a avut contact cu mai mult de 100 persoane. Mai multe
studii au aratat ca, SARS-CoV-2 a putut fi detectat in scaunul
sugarilor infectati multe saptdmani dupa ce semnele clinice
au fost rezolvate, ceea ce a ridicat Intrebarea unei posibile
transmiteri fecal-orale [26]. Cercetdrile facute in acest con-
text In Germania au esuat 1n a detecta copii viabile de virus
in probele de materii fecale in pofida unui PCR pozitiv.

Manifestdri clinice

O buna parte din copiii infectati nu au prezentat simpto-
me clinice sau acestea au fost minime. Cel mai detaliat studiu
chinez a prezentat 13% persoane asimptomatice in randul
populatiei pediatrice testate pozitiv [16]. Intr-o analiza co-
muna a persoanelor suspecte si confirmate, 32% dintre co-
piii cu varsta intre 6 si 10 ani au fost asimptomatici. Datele
departamentelor de urgenta italiene au aratat 21% dintre
copiii testati pozitiv ca fiind asimptomatici [17].

Manifestarile clinice la copiii simptomatici sunt oarecum
diferite de adulti [27]. Copiii tind sa suporte mai usor boala.
Cele mai frecvente caracteristici de prezentare sunt tusea si
febra, care apar la peste jumatate din pacientii simptoma-
tici. Semne clinice de afectare al tractului respirator supe-
rior, cum ar fi rinoreea si durerile de gat sunt, de asemenea,
relativ frecvente, apar la 30-40% dintre pacienti. Destul de
frecvent se intalneste diaree si voma (aproximativ in 10%
din cazuri), iar in unele cazuri, ca singura manifestare clini-
ca. In cateva serii de cazuri au fost descrise manifestiri cu-
tanate asemanatoare cu expunerea la frig (care apar adesea
pe picioare / degetele de la picioare) fiind raportate din Eu-
ropa, asociate cu focarele COVID-19. Unul din aceste rapoar-
te, efectuat pe baza studierii a 63 copii din Italia cu varsta
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Much more information is present about the severity of
this disease in the pediatric population. A much larger num-
ber of children appear to develop the disease in an asymp-
tomatic form. Critical forms of the disease tend to develop
less than 1%. The hospitalization rate differs from one coun-
try to another, infants and newborns being hospitalized in
all cases. We must mention that in the Republic of Moldova,
at present, absolutely all children are hospitalized, regard-
less of the severity of the disease. Fortunately, the mortality
rate remains very low, with a very low number of fatal cases
worldwide [20].

The child’s role in the transmission of this infection can-
not be fully defined without a global study of seroprevalence,
especially due to a very large number of asymptomatic cases,
the present studies in this field having quite contradictory
results. Thus, a study conducted in Shenzhen, China noted
an equal percentage of adults and children in the transmis-
sion of this infection, the data being refuted by 3 other stud-
ies conducted in Guangzhou, Wuhan, Shanghai and a study
from Japan [21, 22, 23, 24, 25], in which was presented a
much lower percentage of children’s involvement in general
transmission. We have to note that China couldn’t fully prove
the transmission of this infection from a child to an adult. To
sustain this hypothesis, we have to mention the analysis of a
cluster in the French Alpes, where a child with SARS-CoV-2
haven’t transmited this infection to anyone, even though
he had contact with more than 100 people. Several studies
have shown that SARS-CoV-2 could be detected in the stool
of infected infants many weeks after the clinical signs were
resolved, which raised the question of possible fecal-oral
transmission [26]. Research done in this context in Germany
failed to detect viable copies of the virus in faecal samples
despite a positive PCR.

Clinical manifestations

A good part of infected children showed no or minimal
clinical symptoms. The most detailed Chinese study showed
13% asymptomatic people among the pediatric population
tested positive [16]. In a common analysis of suspected and
confirmed cases, 32% of children aged 6 to 10 years were
asymptomatic. Italian emergency department data showed
21% of children tested positive as asymptomatic [17].

The clinical manifestations in symptomatic children are
somehow different from adults [27]. Children tend to toler-
ate the disease more easily. The most common simptoms are
cough and fever, which occur in more than half of symptom-
atic patients. Clinical signs of upper respiratory tract dam-
age, such as rhinorrhea and sore throat, are also relatively
common and occur in 30-40% of patients. Diarrhea and
vomiting are quite common (in about 10% of cases), and in
some cases, as the only clinical manifestation. In some case
series that have been reported in Europe, were described the
so called chilblains as cutaneous manifestations associated
with COVID-19 outbreaks (whith a frequent localisation on
the feet / toes) One of these reports, based on the study of
63 children in Italy with a an average age of 14 years with
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medie de 14 ani cu manifestari cutanate similare a pus, cel
mai mult, in discutie posibilitatea manifestarilor cutanate in
infectia COVID-19 [28]. Totusi, ramane foarte puternica si
teoria coincidentei, din cauza a doar catorva probe pozitive
SARS-CoV-2 in randul celor implicati in studiu. O informatie,
descrisa la un grup minor de copii infectati cu virusul SARS-
CoV-2, a fost prezenta semnelor clinice de conjunctivita, con-
firmata prin probe conjunctivale ARN pozitive [29, 30].

Intr-un studiu retrospectiv din China, au fost implicati
171 copii testati pozitiv in perioada 28 ianuarie 26 februarie
2020 [31]. Dintre acestia, 60% erau baieti. La capitolul ta-
blou clinic 83 prezentau febra, 79 aveau durere la deglutitie,
15 au avut diaree, 13 rinoree, 49 au prezentat tahipnee la in-
ternare si 72 tahicardie. Doar 4 au avut saturatia cu 0,<92%.
Din acest grup 31 de copii au avut o varsta mai micd de 1 an,
nimeni nu a fost asimptomatic. Sase copii din acest grup de
varsti au dezvoltat pneumonie. in hemoleucograms, doar la
sase din ei s-a depistat limfopenie. Trei pacienti au necesitat
spitalizare in sectia terapie intensiva. Toti trei aveau comor-
biditati: hidronefroza, leucemie si invaginatie intestinala.
Copilul cu invaginatie intestinala a dezvoltat MODS si a de-
cedat dupa 4 saptamani [32].

in Italia, in perioada 3-27 martie, au fost colectate datele
a 100 copii, din 7 unitati de primire urgente pediatrice [17].
Varsta medie a acestora a fost de 3,3 ani, 57 din 100 au fost
baieti. 40% din intregul numar a fost reprezentat de copi-
ii mai mici de 1 an, alte 24% de copiii mai mari de 10 ani.
Cursul bolii a fost clasificat ca asimptomatic in 21% cazuri,
usor 58%, moderat 19%, sever 1% si critic 1%. Doar 4% din
pacienti au avut SPO, <94%. Tabloul clinic a fost reprezen-
tat de febra 54%, tuse 44%, dificultate de alimentare 23%,
durere la deglutitie 4%, rinoree 22%, diaree 9%, voma 10%.
Radiografia cutiei toracice a fost efectuatd la 35 copii, dintre
care la 14 s-a remarcat modificari interstitiale, la 6 focare
infiltrative si la unul pleurezie. Hemoleucograma pe larg a
ramas nemodificata. Dintre copiii inclusi in grup, la 27 au
fost inregistrate comorbiditati, cu toate ca acestia au avut un
curs usor al bolii. Nici un copil nu a decedat.

Qui et al. au analizat retrospectiv un grup din 36 copii cu
infectie COVID-19 [33]. La acestia In 47% a fost Inregistrata
febra 38°C si mai sus, tuse in 24% cazuri, voma sau diaree in
10% cazuri, cefalee In 10%. 28% din pacienti au fost clasifi-
cati ca fiind asimptomatici. La CT pulmonar s-au Inregistrat
modificari de tip ,sticld mata” in 53% de cazuri. Autorii au
analizat cohorta lor si la a 16-a zi de boald ajungand la con-
cluzia ca, copiii mai mari tind mai frecvent sa fie limfopenici
si sa raspandeasca virusul mai mult timp (11 zile vs 9 zile).

Practic aceleasi rezultate au fost Inregistrate la un grup
de 10 copii cu varsta cuprinsa intre 2 luni si 15 ani in Guang-
zhou, China. Sase copii au prezentat febra mai mare de 38°C,
5 au avut tuse, 4 durere de gat si 2 diaree. In jumitate din
cazuri la CT pulmonar s-a inregitrat tablou de ,sticld mata”.

Un alt studiu prospectiv a inclus 31 pacienti pediatrici
[34] cu o varsta medie de 6,7 5 ani (0-4 ani - 32,2%, 5 - 9 ani
-41,9%, si 10-14 ani - 19,4%), 41,9% fiind baieti. Doispre-
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similar skin manifestations, most questioned the possibility
of skin manifestations in COVID-19 infection [28]. However,
the theory of coincidence also remains very strong due to
only a few positive SARS-CoV-2 samples among those in-
volved in the study. A very unique information described in a
minor group of children infected with SARS-CoV-2 virus was
the presence of clinical signs of conjunctivitis, confirmed by
RNA positive conjunctival samples [29, 30].

A retrospective study from China involved 171 children
tested positive between January 28 and February 26, 2020
[31]. Of these, 60% were boys. In terms of clinical picture:
83 had fever, 79 had pain when swallowing, 15 had diarrhea,
13 - rhinorrhea, 49 had tachypnea at admission and 72 -
tachycardia. Only 4 had 02 saturation <92%. Of this group,
31 children were less than 1 year old, none were asymptom-
atic. Six children in this age group developed pneumonia.
There was lymphopenia in only six children. Three patients
required hospitalization in the intensive care unit. All three
had comorbidities: hydronephrosis, leukemia and intestinal
invagination. The child with intestinal invagination devel-
oped MODS and died after 4 weeks [32].

In Italy, between March 3-27, from 7 pediatric emergen-
cy units were collected the data of 100 children [17]. Their
average age was 3.3 years, 57 out of 100 were boys. 40%
of the entire number was represented by children under 1
year, another 24% - by children over 10 years. The course of
the disease was classified as asymptomatic in 21% of cases,
mild - 58%, moderate - 19%, severe - 1% and critical - 1%.
Only 4% of patients had SPO2 - <94%. The clinical picture
was represented by: fever - 54%, cough - 44%, difficulty
in feeding - 23%, pain when swallowing - 4%, rhinorrhea
- 22%, diarrhea - 9%, vomiting - 10%. Chest radiography
was performed in 35 children, of which 14 had interstitial
pulmonary changes, 6 - infiltrative modifications and one
had pleurisy. The blood count was largely unchanged. Of the
children included in this analysis, 27 had different comor-
bidities, all of whom had a mild course of the disease. No
children died.

Qui et al. retrospectively analyzed a group of 36 children
with COVID-19 infection [33]. In 47% of those cases was reg-
istered fever - 38°C and above, cough in 24% of cases, vom-
iting or diarrhea in 10% of cases, headache - in 10%. 28%
of patients were classified as asymptomatic. In pulmonary
CT, “ground-glass” opacities occurred in 53% of cases. The
authors also analyzed their cohort on the 16" day of illness,
concluding that older children are more likely to be lympho-
penic and to spread the virus longer (11 days vs 9 days).

Practically the same results were recorded in a group of
10 children aged between 2 months and 15 years in Guang-
zhou, China. Six children had a fever higher than 38°C, 5 had
cough, 4 - sore throat and 2 - diarrhea. In half of the cases,
pulmonary CT showed “ground-glass” opacities [26].

Another prospective study included 31 pediatric patients
[34] with an average age of 6.75 years (0-4 years - 32.2%, 5-9
years - 41.9%, and 10-14 years - 19.4%), 41.9% being boys.



zece copii erau asimptomatici, febra s-a observantla 14 / 31
copii, tuse la 13 / 31 copii, durere in gat la deglutitie si diaree
la 2 copii, rinoree la 22 / 31 copii. Durata medie a febrei a
constituit 2 zile cu minime si maxime de 1-9 zile. Limfopenie
nu s-a inregistrat. Limfocitoza a aparutla 17 / 31 copii. La CT
pulmonar - 25% copii au prezentat pneumonie unilaterala,
iar 9,7% - bilaterala.

in SUA, New York, in perioada 12 februarie 2 aprilie au
fost analizate datele a 2.572 copii (1,7% din numarul total de
infectati). Datele au fost razlete si In multe locuri incomplete,
totusi au putut oferi anumite date despre structura acestor
pacienti. Copii mai mici de un an au fost aproximativ 15%,
1-4 ani - 11%, 5-9 ani - 15%, 10-14 ani - 26%, iar 33% au
avut intre 15 si 17 ani. Varsta medie a fost de 11 ani, mai
mult de jumadtate baieti (57%). Dintre copiii la care s-a pu-
tut colecta tabloul clinic (11%) semnele clinice au fost febra
(56%), tuse (54%) si tahipnoe (13%), rinoree (7,2%), du-
rere de gat la deglutitie (24%), voma (11%), diaree (13%).
Cel mai frecvent (62%) au fost spitalizati sugarii. In 23% de
cazuri au fost inregistrate comorbiditati, pe locul Intai aflan-
du-se astmul bronsic, urmat de afectiuni cardiace si stari de
imunosupresie [36]. Aceste date sunt asemenea celor din
China si ale altor tari cu privire la cursul si evolutia bolii la
copii.

O echipa din Spania a incercat sa clasifice manifestari-
le cutanate asociate cu infectia COVID-19 [36]. In perioada
3-16 aprilie, au colectat 375 de probe din intreaga tara cu
manifestari cutanate aparute intr-o perioada de 2 saptamani
de la stabilirea diagnosticului COVID-19. Au fost descrise 5
tipuri de manifestari cutanate vezicule sau pustule in zonele
acrale in 19% din cazuri si alte eruptii veziculare in 9%, lo-
calizate pe membre, uneori cu continut hemoragic, ce poate
creste ca dimensiune leziuni urticariene in 19%, mai des lo-
calizate pe trunchi sau difuz pe corp, in cateva cazuri au fost
situate palmar; alte eruptii maculopapulare in 47%, unele
au prezentat distributie perifoliculara cu diferite grade de
descuamare, unele au fost descrise ca fiind similare cu ptyri-
asis rosea; zone de necroza cutanatd in 6% [36]. Spre regret
in acest studiu nu a fost specificat varsta pacientului ceea ce
micsoreaza importanta lui pediatrica.

In China a fost efectuat un studiu comparativ adulti vs
copii pe cateva grupuri de familie ce au inclus 32 persoane
dintre care 25 adulti si 7 copii [37]. Zece maturi au inregis-
trat comorbiditati. Copiii au prezentat febra in 71,4%, adultii
in 96%; tusea la copii a fost prezenta in 71,4% cazuri, iar la
adulti In 76%. Pe locul trei la copii s-a situat diarea si voma
in 57,1% cazuri, pe cand la adulti mialgia sau fatigabilita-
tea - 52%. Adultii mai frecvent au inregistrat leucopenie, pe
cand copiii - leucocitoza. Cu mult mai multi copii au inregis-
trat cresterea creatinkinazei (57,1% vs 4,0%).

Rezultate de laborator

Testele de sange la copii aratd, de asemenea, caracteristici
usor diferite fata de adulti. Limfocitopenia este relativ rara
la copii [38], majoritatea avand valori limfocitare normale
sau uneori crescute. La unii pacienti, cresc enzimele hepati-
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Twelve children were asymptomatic, fever was observed in
14 / 31 children, cough in 13 / 31 children, sore throat when
swallowing and diarrhea in 2 children, rhinorrhea in 22 / 31
children. The average duration of the fever was 2 days with
minimums and maximums of 1-9 days. Lymphopenia was
not recorded. Lymphocytosis occurred in 17 / 31 children.
In pulmonary CT - 25% of children had unilateral pneumo-
nia, and 9.7% - bilateral.

In the USA, New York, between February 12 and April
2, the data of 2,572 children (1.7% of the total number of
infected) were analyzed. The information was in many
places incomplete, however was able to provide some data
on the structure of these patients. Children under one year
were about 15%, 1-4 years - 11%, 5-9 years - 15%, 10-14
years — 26%, and 33% were between 15 and 17 years old.
The average age was 11 years, more than half boys (57%).
Among the children in whom the clinical picture could be
collected (11%) the clinical signs were: fever (56%), cough
(54%) and tachypnea (13%), rhinorrhea (7.2%), sore throat
when swallowing 24%), vomiting (11%), diarrhea (13%).
Most frequently (62%) infants were hospitalized. In 23%
of cases, comorbidities were recorded, with asthma in the
first place followed by heart disease and immunosuppres-
sion [36]. These data are similar to those in China and other
countries regarding the course and evolution of the disease
in children.

A team from Spain tried to classify the cutaneous mani-
festations associated with COVID-19 infection [36]. Between
April 3-16, they collected 375 samples from all over the
country with skin manifestations that appeared in a period
of 2 weeks from the diagnosis of COVID-19. 5 types of skin
manifestations were described: blisters or pustules in the
acral areas in 19% of cases; other vesicular eruptions in 9%
located on the limbs, sometimes with hemorrhagic content
that can increase in size; urticarial lesions in 19%, more of-
ten located on the trunk or diffuse on the body, in some cas-
es were located palmar; other maculopapular eruptions in
47%, some showed perifollicular distribution with different
degrees of desquamation, some were described as similar to
pityriasis rosea; areas of skin necrosis in 6% [36]. Unfortu-
nately, the age of the patient was not specified in this study,
which reduces its pediatric importance.

In China, a comparative study of adults vs. children was
conducted on several family groups that included 32 people,
including 25 adults and 7 children [37]. Ten adults reported
comorbidities. Children presented fever in 71.4%, adults in
96%; cough in children was present in 71.4% of cases, in
adults in 76%. On the third place in children was diarrhea
/ vomiting in 57.1% of cases, while in adults myalgia or fa-
tigue - 52%. Adults more often have leukopenia, while chil-
dren - leukocytosis. Many more children increased creatine
kinase (57.1% vs 4.0%).

Laboratory results

Blood tests in children also show slightly different charac-
teristics than in adults. Lymphocytopenia is relatively rare in



Infection with SARS-CoV-2 in children

ce, LDH, nivelul miohemoglobinei. Nivelele troponinelor pot
creste la pacientii severi. Markerii inflamatori precum PCR
si procalcitonina sunt adesea crescuti, doar ca usor. Poate
creste si viteza de sedimentare a eritrocitelor. Pacientii se-
veri pot Inregistra nivel crescut al D-dimerilor si al feritinei
cu o descrestere progresiva a limfocitelor. In formele severe
si critice se mai Inregistreaza si nivele crescute de IL-6, IL-4,
IL-10, TNF-a [39, 40, 41, 42].

Caracteristicile radiografice la copii sunt, de asemenea,
oarecum diferite de ale adultilor. Foarte frecvent radiografi-
ile toracice sunt in limitele normalului [43, 44]. Cu toate c3,
numarul formelor usoare la copii este mult mai mare, totusi,
un numdr rezonabil de copii au pneumonie bilaterala. Mo-
dificari pot fi gasite pe CT chiar si la copiii asimptomatici.
Caracteristicile obisnuite In tomografiile anormale includ
opacitati bilaterale usoare, dar cu o predominanta periferi-
cd mai mic3, decat se observa la adulti [45]. Acest lucru a
fost descris intr-un studiu timpuriu in China, 1n care au fost
inclusi 12 copii, dintre care la 10 a fost tablou imagistic de
»Sticld mata”. Dintre acestia, limfopenie a fost prezenta doar
la doi copii [38].

Si daca copiii tind sa suporte forme usoare, dovezile tim-
purii sugereaza un risc semnificativ crescut pentru copiii cu
imunosupresie, dar sunt necesare date suplimentare. Nece-
sita de a fi mentionat si clarificat fenomenul descris in Lon-
dra la un grup de copii, cu istoric COVID-19, la care a aparut
un sindrom hiperinflamator asemanator sindromului Kawa-
saki [45]. La jumatatea lunii aprilie 2020 opt copii cu varsta
intre 4 si 14 ani au fost identificati intr-un serviciu de recu-
perare pediatrica cu sediul la Londra. Dintre cei 8 copii, 7 au
avut greutate crescutd, 6 erau descendenti afro-caraibieni si
2 asiatici. Cinci dintre opt erau baieti. Patru copii au facut
parte din clustere de familie COVID-19 pozitivi. Prezentarea
clinica a fost similara cu boala Kawasaki, cu febra, eruptii cu-
tanate, conjunctivita, edem periferic si durere extrema, de
rand cu simptomele gastro-intestinale. Toti copiii au nece-
sitat sprijin inotrop. Sapte copii au necesitat ventilatie me-
canica. Au fost, de asemenea, observate mici efuzii pleurale,
pericardice si ascitice, in concordanta cu un proces inflama-
tor difuz. Implicarea vasculara a fost demonstrata prin pre-
zenta arterelor coronare ecou-luminoase observate la toti
copiii, cu un anevrism coronarian gigant la un pacient. Un
copil a murit in urma unui infarct cerebrovascular mare. En-
zimele miocardice au fost semnificativ crescute. Aceasta pre-
zentare clinica poate reprezenta un nou fenomen asociat cu
infectia SARS-CoV-2 la copii, avand similitudini remarcabile
cu boala Kawasaki. Dupa publicarea acestei serii de cazuri,
Evelina London Children’s Hospital a gestionat peste 20 de
cazuri similare la copii [45]. Zece dintre acesti copii au fost
pozitivi prin prezenta de anticorpi catre SARS-CoV-2 (nu se
stie ce anticorp sau ce test a fost utilizat).

Gravide si nou nascuti

Un grup foarte specific este reprezentat de gravidele
COVID-19 pozitive si nou-nascutii lor. Majoritatea studiilor
arata lipsa transmiterii verticale [46, 47], putine fiind acelea
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children [38], most of children having normal or sometimes
elevated lymphocyte levels. In some patients, liver enzymes,
LDH, myohemoglobin levels increase. Troponin levels may
increase in severe patients. Inflammatory markers such as
CRP and procalcitonin are often slightly elevated. The eryth-
rocyte sedimentation rate may also increase. Severe patients
may experience elevated levels of D-dimers and ferritin with
a progressive decrease in lymphocytes. In severe and criti-
cal forms, elevated levels of IL-6, IL-4, IL-10, TNF-a are also
recorded [39, 40, 41, 42].

Radiographic features in children are also somehow dif-
ferent from those in adults. Very often chest radiography
are within normal limits [43, 44]. Although the number of
mild forms in children is much higher, however, a reasonable
number of children have bilateral pneumonia. Changes can
be found on CT even in asymptomatic children. Common fea-
tures in abnormal tomography include mild bilateral opac-
ity, but with a lower peripheral predominance than seen in
adults [45]. This was described in an early study in China,
which included 12 children, 10 of whom recorded a “ground-
glass” picture. Of these, only 2 children had lymphopenia
[38].

Although children tend to have mild forms, early evidence
suggests a significantly increased risk for children with im-
munosuppression, but additional data are needed. It is nec-
essary to mention and clarify the phenomenon described in
London in a group of children with a history of COVID-19, in
which a hyperinflammatory syndrome similar to Kawasaki
syndrome appeared [45]. In mid-April 2020, eight children
aged 4 to 14 were identified in a London-based pediatric re-
covery service. Of the 8 children, 7 were overweight, 6 were
of African-Caribbean descent and 2 were Asian. Five of the
eight were boys. 4 children were part of positive COVID-19
family clusters. The clinical picture was similar to Kawasaki
disease, with fever, rash, conjunctivitis, peripheral edema
and extreme pain, along with gastrointestinal symptoms. All
children needed inotropic support. Seven children needed
mechanical ventilation. Small pleural, pericardial, and ascit-
ic effusions were also observed, consistent with the diffuse
inflammatory process. Vascular involvement was demon-
strated by the presence of echo-luminous coronary arter-
ies observed in all children with a giant coronary aneurysm
in one patient. One child died of a major stroke. Myocardial
enzymes were significantly increased. This clinical presen-
tation may represent a new phenomenon associated with
SARS-CoV-2 infection in children, with remarkable similari-
ties to Kawasaki disease. After the publication of this cases,
Evelina London Children’s Hospital received and studied
over 20 similar cases in children [45]. Ten of these children
had antibodies to SARS-CoV-2 (it is not known which anti-
body or test was used).

Pregnant and newborns

A very special group is represented by COVID-19 positive
pregnant women and their newborns. Most studies show a
lack of vertical transmission [46, 47], with few showing evi-



care demonstreaza date contrare [48, 49, 50]. Rezultatele
studiilor precoce sugereaza c3, atat mamele infectate, cat si
sugarii nu sunt mai grav afectate decat alte grupuri [48, 51,
52,53]. Au fost si cateva rapoarte care au prezentat date des-
pre evolutia severa a maladiei COVID-19 la gravide chiar si
finalizate prin decese maternal [54], la fel ca si moarte intra-
uterin, sarcind stagnati si moarte neonatald [56]. Intr-un
studiu histologic al placentelor gravidelor COVID-19 poziti-
ve, realizat de catre Mengmeng Li et al. [57] au fost evidenti-
ate semne de tromboza ale vaselor mari in circulatia fetala.
Din fericire, toti copiii au fost nascuti sanatosi si externati
la domiciliu in stare satisfacatoare, autorii presupunand un
rol minor al disfunctiei placentare la un termen avansat de
sarcina. Chiar daca, rolul virusului in dezvoltarea fatului nu a
fost demonstrat, au fost expuse Ingrijorari cu privire la efec-
tul hipoperfuziei in dezvoltarea fatului la un termen mai mic
de sarcind [58]. Pana in prezent, au fost raportate aproxima-
tiv 50 cazuri de sugari COVID-19 pozitivi. Mamele si bebe-
lusii lor, In general, par sa se descurce bine [59]. De obicei,
nou-nascutii suporta boala asimptomatic sau forme usoare.

Totusi, Intr-o serie de 10 nou-nascuti din mame CO-
VID-19 pozitive, 6 au prezentat semne respiratorii, unul
voma si un copil a dezvoltat CID cu sindrom MODS si de-
ces. Toti nou nascutii au fost testati negativ, atat din probele
orofaringiene, precum si din probele de placenta [31, 32].
In martie, 2020 in New-York au fost spitalizati doi sugari cu
febra. Niciunul nu a prezentat semne respiratorii. Ambii au
primit tratament empiric, cu suport respirator minim. Recu-
perarea a fost rapida si fara complicatii [60]. Pana in pre-
zent, probele prelevate cu implicarea siangelui de cordon,
lichidului amniotic si tampoanele placentare sunt negative
pentru SARS-CoV-2. Au existat cateva cazuri de sugari cu
mame cu COVID-19, la care au crescut anticorpii IgM catre
SARS-CoV-2. Acest lucru putea indica posibilitatea transmi-
terii intrauterine, totusi, PCR-ul tampon de la acesti copii a
fost negativ, iar rezultatele serologice fals pozitive nu sunt o
raritate. Marea majoritate a nou-nascutilor nu au dobandit
COVID-19 in sine. Au existat rapoarte de caz despre nou-nas-
cuti si sugari foarte mici, care au fost testati pozitivi (unul la
varsta de 36 de ore), cu toate acestea nu au suferit complica-
tii si au necesitat un suport respirator minim. Intr-o serie de
cazuri s-au descris 10 copii nascuti prematur prin cezariana
de urgenta, care au avut un curs neonatal mai dificil, inclusiv
un deces, ca rezultat al sindromului de coagulare intravas-
culara diseminata. Toti acesti sugari au fost negativi pentru
SARS-CoV-2, iar motivul nasterii lor premature nu este clar
din raportul prezentat [60].

in Italia, Roma, au fost descrise cazurile clinice ale 2
nou-nascuti din mame pozitive in luna martie 2020 [61]. In
primul caz, mama a fost internata cu semne respiratorii cu
initierea tratamentului cu hidroxiclorochind in saptamana
37 de sarcini. In sdptimana 38 a fost efectuatd interven-
tia cezariand (cauza nu este clard). Frotiul nasofaringian al
nou-ndscutului era negativ in ziua 1 si 5. Sdngele neonatal
a prezentat IgM negativ si valori usor crescute ale IgG anti
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dence to the contrary [48, 49, 50]. The results of early stud-
ies suggest that both infected mothers and infants are not
more severely affected than other groups [48, 51, 52, 53].
There have been several reports that have presented data
on the severe evolution of COVID-19 disease in pregnant
women finished even by maternal death [54], as well as in-
trauterine death, stagnant pregnancy and neonatal death
[56]. In a histological study of placentas of COVID-19 posi-
tive pregnant women performed by Mengmeng Li et al. [57]
there discovered signs of thrombosis of large vessels in the
fetal circulation. Fortunately, all children were born healthy
and discharged at home in a satisfactory condition, the au-
thors assuming a minor role of placental dysfunction at an
advanced term of pregnancy. Although the role of the virus
in fetal development has not been demonstrated, concerns
have been raised about the effect of hypoperfusion on fetal
development at a shorter term of pregnancy [58]. To date,
approximately 50 cases of COVID-19 positive infants have
been reported. Mothers and their babies generally seem to
be doing well [59]. Usually, newborns suffer from the dis-
ease asymptomatically or in mild forms.

However, in a series of 10 newborns with COVID-19
positive mothers, 6 showed respiratory signs, one had vom-
iting and one child developed CID with MODS syndrome
and death. All newborns were tested negative in both oro-
pharyngeal and placental samples [31, 32]. In March 2020,
two infants with fever were hospitalized in New York. None
showed respiratory signs. Both received empirical treat-
ment with minimal respiratory support. Recovery was rapid
and uncomplicated [60]. At this moment of time, samples
taken from cord blood, amniotic fluid and placental swabs
are negative for SARS-CoV-2. There have been several cases
of infants with COVID-19 mothers in whom IgM antibodies
to SARS-CoV-2 increased. This could indicate the possibility
of intrauterine transmission, however, the PCR tests from
these children were negative, and false positive serological
results are not uncommon. The vast majority of newborns
did not acquire COVID-19 on its own. There were few case
reports of newborns and very young infants who tested
positive (one at the age of 36 hours), however they did not
suffer complications and required minimal respiratory sup-
port. In a series of cases, 10 children born prematurely by
emergency cesarean section were described. They had a
more difficult neonatal course, including a death, as a result
of disseminated intravascular coagulation syndrome. All
these infants were negative for SARS-CoV-2, and the reason
for their premature birth is not clear from the report pre-
sented [60].

In Italy, Rome, in March 2020 have been described the
clinical cases of 2 newborns from positive mothers [61]. In
the first case, the mother was hospitalized with respiratory
signs with the initiation of hydroxychloroquine treatment in
the 37" week of pregnancy. In week 38, the cesarean section
was performed (the cause is not clear). The nasopharyngeal
swab of the newborn was negative on days 1 and 5. Neonatal
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SARS-CoV-2. Laptele matern a fost testat negativ. Dupa 5 zile,
mama si copilul au fost externati la domiciliu, mama fiind
inca pozitiva. Copilul a fost alimentat la san urmatoarele zile,
mama purtand masca. In ziua 15 de viati, copilul a fost testat
pozitiv, starea generala ramanand a fi satisfacatoare.

In cazul numarul doi, mama a fost admisa in spital pentru
terapie cu oxigen, primind acelasi tratament ca si in cazul 1.
Peste o sdptdmana a fost efectuata interventia cezariana de
urgenta din cauza instalarii bradicardiei fetale la saptamana
35-36 de sarcina. Frotiul nasofaringian a fost negativ in ziua
1 si 3. Laptele matern a fost testat pozitiv In ziua 1, 2 si 4. Co-
pilul si mama au fost externati la domiciliu in ziua 13, mama
fiind negativa. In ziua 18 de viati, atat frotiul nasofaringian
la nou-nascut cat si laptele matern au fost testate negativ.
Starea generald a copilului a rimas satisfacitoare. In ambele
cazuri mamele si copiii au fost separati de la nastere si copiii
au fost alimentati prin formule lactate pe Intreaga perioada
de spitalizare.

Intr-un alt studiu retrospectiv, realizat in Italia, in peri-
oada 1-25 martie, au fost incluse 42 gravide testate pozitiv
COVID-19, dintre care, 5 In primele 36 ore dupa nastere [62].
Din Intregul numar - 18 au nascut prin intermediul inter-
ventiei chirurgicale, zece din acestea din cauza Inrautatirii
manifestarilor respiratorii. Trei nasteri au fost premature,
dintre acestea una la termen de 34 saptamani ca rezultat al
hemoragiei uterine. Au fost nascuti 42 copii dintre care, 3 au
fost internati in terapie intensiva (2 din cauza prematuritatii
si unul din cauza dezvoltarii detresei respiratorii). Ultimul
a dezvoltat semne gastrointestinale in ziua 1 si insuficienta
respiratorie in ziua a 3 cu necesitatea ventilarii mecanice.
Rezultatul acestuia a fost neclar in ziua 1, dar pozitiv in ziua
3. Cu exceptia acestuia, au mai fost testati pozitiv doar alti 2
copii. Starea celorlalti - 41 copii nascuti din mame pozitive a
fost satisfacatoare [62].

intr-un studiu similar, realizat in 2 spitale din New York
au fost incluse 43 de femei gravide pozitive COVID-19 [63].
Dintre copiii ndscuti doar 2 au fost pozitivi. Trei copii au fost
internati 1n terapie intensiva (1 copil - nastere prematura
la 34 saptamani, al 2-ea copil - rinichi displastic multicistic,
al 3-lea copil cu detresa respiratorie si suspectie la sepsis
cu frotiu SARS-CoV-2 negativ). Toti ceilalti copii au fost ali-
mentati la sdn cu respectarea masurilor de sigurantd, fiind
externati la domiciliu 1n stare satisfacatoare.

Intr-un mic studiu indreptat spre determinarea anticor-
pilor la mame si nou-nascutii lor au fost incluse 6 femei [49].
Toti copiii ndscuti au avut un scor bun la nastere. Toti au avut
cifre crescute ale IgG, dar in mod surprinzator, doi copii au
prezentat cifre crescute ale IgM catre SARS-CoV-2 (39,9 Ul/
ml si 16,25 Ul/ml). Acest lucru ar putea indica transmiterea
intrauterina, dar rezultatele acestui studiu trebuie tratate cu
mare atentie.

Copiii cu comorbiditati

Exista putine date clinice care sa ne ofere informatii asu-
pra efectului COVID-19 la copiii cu alte comorbiditati. Anu-
mite date au fost publicate de la o unitate de transplant de
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blood showed negative IgM, and slightly elevated anti-SARS-
CoV-2 IgG values. Breast milk was tested negative. After 5
days, the mother and the child were discharged at home, the
mother being still positive. The baby was breastfed for the
next few days, the mother wearing a mask. On day 15 of life,
the child was tested positive, the general condition remain-
ing satisfactory.

In the second case, the mother was admitted to the
hospital for oxygen therapy, receiving the same treatment
as in first case. In a week, an emergency cesarean section
was performed due to the installation of fetal bradycardia
at week 35-36 of pregnancy. The nasopharyngeal swab was
negative on days 1 and 3. Breast milk was tested positive on
days 1, 2 and 4. The baby and mother were discharged at
home on day 13, the mother being negative. On day 18, both
the nasopharyngeal swab of the newborn and breast milk
were tested negative. The general condition of the child re-
mained satisfactory. In both cases, the mothers and children
were separated at birth and the children were fed with milk
formulas throughout the hospitalization period.

Another retrospective study conducted in Italy between
March 1 and 25 included 42 pregnant women, who tested
positive for COVID-19, of which 5 in the first 36 hours after
birth [62]. Out of the total number - 18, gave birth through
surgery, ten of them due to worsening respiratory mani-
festations. Three births were premature, one of them at 34
weeks as a result of uterine bleeding. 42 children were born,
of which 3 were admitted to intensive care (2 due to pre-
maturity and one due to the development of respiratory dis-
tress). The last one developed gastrointestinal signs in the
first day and respiratory failure on the third day, with the
need for mechanical ventilation. Its result was inaccurate on
day 1, but positive on day 3. Except for this, only 2 other chil-
dren were tested positive. The condition of the others - 41
children born to positive mothers was satisfactory [62].

In a similar study conducted in 2 hospitals in New York,
43 positive COVID-19 pregnant women were included [63].
Of the children born, only 2 were positive. Three children
were admitted to intensive care (1 child - premature birth at
34 weeks, 2nd child - multicystic dysplastic kidney, 3rd child
with respiratory distress and suspicion of sepsis with SARS-
CoV-2 negative sample). All other children were breastfed in
compliance with safety measures, being discharged at home
in a satisfactory condition.

In a small study aimed at determining antibodies in
mothers and their newborns, 6 women were included [49].
All children born had a good score at birth. All had elevated
IgG levels, but surprisingly, two children showed elevated
IgM levels to SARS-CoV-2 (39.9 IU/ml and 16.25 1U/ml).
This may indicate intrauterine transmission, but the results
of this study should be treated with great care.

Children with comorbidities

There are few clinical data that can provide information
on the effect of COVID-19 in children with other comorbidi-
ties. Some data were published from a liver transplant unit



ficat din Lombardia, Italia, care a prezentat 3 cazuri de CO-
VID-19 la pacientii post-transplant, dintre care toti au avut
simptome foarte usoare. O serie de 9 cazuri de copii cu boala
inflamatorie a intestinului, insotita de imunosupresie, au su-
portat boala usor. De remarcat cd, in SUA dupa datele CDC, o
proportie ridicatd a cazurilor, care au necesitat internare, au
avut cel putin 1 comorbiditate (cel mai frecvent fiind comor-
biditatea respiratorie); lucru care s-a repetat si in Italia. Nu
se cunoaste daca motivul primar al adresarii a fost comorbi-
ditatea sau infectia COVID-19.

fn mai 2020 a fost descris cazul clinic al unei fetite de 16
ani din Paris, Franta cu anemie falciforma, care a fost inter-
natd in UTI cu pneumonie bilaterala COVID-19, complicata
cu embolie pulmonara. Clinic in debut a prezentat febra, pes-
te 7 zile a aparut durere puternica in piept asociatd cu sin-
drom respirator sever (SpO, - 85%). Embolia pulmonara a
fost confirmata prin CT angiotoracic. A urmat oxigenare prin
ventilare noninvaziva, terapie anticoagulanta, transfuzie de
masa eritrocitara si de sange (cea mai joasa hemoglobina a
fost 64 g/L). S-a administrat o singura infuzie de tolicizumab
8 mg/kg. Autorii au raportat o ameliorare rapida a starii pa-
cientei, iar CT repetat la a 5 zi a demonstrat rezolutia com-
pletd a emboliei pulmonare si a consolidarii pe dreapta si o
regresie a procesului pathologic pe stanga [64].

O unitate pediatrica hematologica a raportat 5 cazuri de
pacienti pediatrici cu patologie maligna care, fiind infectati
cu SARS-CoV-2, au facut forma usoara de COVID-19, 3 copii
s-au tratat la domiciliu si 2 In conditii de stationar [65].

Multi pediatri isi manifesta Ingrijorarae ca pandemia CO-
VID-19 ar avea si un impact colateral major asupra copiilor
cu comorbiditati severe [66].

Turner D. et al. [67] au atras atentia si asupra fenomenu-
lui colateral pandemiei si anume intreruperea tratamentului
imunosupresiv in unele centre din Asia si Europa in cazul
sindromului inflamator al intestinului la copii, care ulterior,
s-au soldat cu numeroase recaderi si complicatii ale acestei
boli [68, 69, 70]. De mentionat ca, in Koreea de Sud, grupul
PORTO IBD si anumite Centre din Canada si Israel, unde tra-
tamentul imunosupresiv nu a fost oprit, au fost inregistrate
doar 7 cazuri cu copii infectati cu SARS-CoV-2, toti au supor-
tat forme usoare de COVID-19, fara complicatii si prognostic
nefavorabil.

Acelasi lucru a fost realizat si de Liga Internationala Con-
tra Epilepsiei (LICE), care a atentionat, ca copiii cu sindrom
Dravet si copiii ce urmeaza everolimus sau alt tip de imu-
noterapie, sunt in grupul de risc in a dezvolta complicatii In
COVID-19. In acelasi timp, din cauza masurilor de izolare,
multi copii cu epilepsie din intreaga lume, sunt la risc de a
fi lipsiti de tratamentul lor de baz3, ceea ce poate duce la in-
rdutdtirea starii lor si la recaderi [71]. Aceeasi atentionare a
fost facuta si in cazul diverselor maladii neuromusculare, in
care terapia cu steroizi este obligatorie. In acest caz, expertii
recomanda continuarea tratamentului, chiar daca copilul se
infecteaza cu virusul SARS-CoV-2. De asemenea, s-a atentio-
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in Lombardy, Italy, which registered 3 cases of COVID-19 in
post-transplant patients, all of whom had very mild symp-
toms. In a series of 9 cases of children with inflammatory
bowel disease accompanied by immunosuppression all of
them endured the disease easily. It should be noted that, in
the USA, according to CDC data, a high proportion of cases
that required hospitalization had at least 1 comorbidity (the
most common being respiratory comorbidity); this fact was
also reflected in Italy. It is not known whether the primary
cause of the addressability was comorbidity or COVID-19 in-
fection.

In May 2020, was described the clinical case of a 16-year-
old girl from Paris, France with sickle cell anemia, who was
hospitalized in the ICU with COVID-19 bilateral pneumonia
complicated by pulmonary embolism. Clinically in the begin-
ning she presented fever, after 7 days appeared severe chest
pain associated with severe respiratory syndrome (SpO, -
85%). Pulmonary embolism was confirmed by angiotoracic
CT. She received oxygenation through noninvasive ventila-
tion, anticoagulant therapy, erythrocyte mass transfusion
and blood (the lowest hemoglobin was 64 g/L). A single
infusion of Tolicizumab 8 mg/kg was administered. The au-
thors reported a rapid improvement in the patient’s condi-
tion. The CT that was repeated on day 5 showing a complete
resolution of pulmonary embolism and infiltration on the
right side and a regression of the pathological process on
the left side [64].

A pediatric hematology unit reported 5 cases of pediatric
patients with malignant pathology who, being infected with
SARS-CoV-2, had a mild form of COVID-19, 3 children were
treated at home and 2 in inpatient conditions [65].

Many pediatricians are concerned that the COVID-19
pandemic would also have a major side impact on children
with severe comorbidities [66].

Turner D. et al. [67] also drew attention to the collateral
impact of the pandemic, in their case at the interruption of
immunosuppressive treatment in some centers in Asia and
Europe in the case of inflammatory bowel disease in chil-
dren, which subsequently resulted in numerous relapses
and complications of this disease [68, 69, 70]. It should be
noted that in South Korea, the PORTO IBD group and in
some Centers in Canada and Israel where immunosuppres-
sive treatment was not stopped, only 7 cases were reported
with children infected with SARS-CoV-2, all of whom suf-
fered mild forms of COVID-19, without complications and
unfavorable prognosis.

The same was done by the International League Against
Epilepsy (ILAE) which warned that children with Dravet
syndrome and children undergoing everolimus or other im-
munotherapy are at risk of developing complications in CO-
VID-19. At the same time, due to isolation measures, many
children with epilepsy around the world are at risk of being
deprived of their basic treatment, which may lead to wors-
ening of their condition and relapses [71]. The same war-
ning has been given for various neuromuscular diseases, in
which steroid therapy is mandatory. In this cases, experts
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nat ca, hidroxiclorochina trebuie sa fie utilizata cu precautie
la adolescenti, din cauza unor efecte neuropsihiatrice deja
raportate [72].

Un exemplu demn de urmat este cel al Chinei, care in ca-
zul copiilor cu insuficienta renala si cu necesiate in hemodi-
aliza, au creat un protocol cu masuri de protectie a acestor
copii fara a stopa sau a Incetini procesul terapeutic [73].

Tratament

Fiecare tara isi creaza propriile protocoale de conduita al
pacientului pediatric. Acestea diferd in functie de experienta
proprie, spectrul de medicamente acceptate in acea regiune.
in cazul infectiei COVID-19, lucrurile se schimba de la o zi la
alta. Totusi, cateva principii raman neschimbate. Principalul
accent se pune pe saturatia cu O,, care si dicteaza in princi-
piu spectrul terapeutic. Oxigenoterapia ramane a fi pe prim
plan, fiind urmata de terapia antipiretica si antiinflamatoare
[74]. Cand apar primele semne de hipoxie, oxigenul trebuie
administrat prin metoda cea mai eficienta (canule nazale,
masca). Ventilarea noninvaziva sau invaziva mecanica se va
initia doar la necesitate [75]. Tratamentul antiviral si anti-
bacterian, cat si tipul medicatiei utilizate, depinde de varst3,
tara, eficacitate si inofensivitate [76, 77, 78]. Un anume con-
sensus in cazul terapiei antivirale a fost atins doar in cazul
interferoanelor-q, ce s-au dovedit a fi cele mai inofensive. in
cazuri severe si critice trebuie sa fie luata in consideratie te-
rapia anticoagulantd, imunoterapia si transfuzia de plazma
convalescenta [79, 80, 81, 82].

Concluzii

1) Cu toate c3, copiii suporta mai usor boala, studiile re-
cente demonstreaza complexitatea pacientului pediatric si
impun derularea cercetarilor in tara in stabilirea particu-
ratatilor clinico-epidemilogice si de evolutie COVID-19, in-
clusiv, in contextul depasirii, practic dublu, a procentului de
copii infectati, comparativ cu statisticile medii pe glob.

2) Sunt necesare studii epidemilogice complexe, deter-
minarea rolului copilului i1n mentinerea si intensificarea
cazurilor de COVID-19, avand in vedere reluarea obisnuitd,
mai devreme sau mai tarziu, a activitatilor prescolare, inva-
tamantului de toate nivelurile.

3) Crearea unei baze de date pediatrice comune, cu inclu-
derea fiecarui aspect de manifestare, comorbiditati, compli-
catii, terapie, care ar permite o mai buna intelegere a evolu-
tiei COVID-19 la copii cu diferite varste.

4) Impactul infectiei COVID-19 este multiprezent la ori-
ce nivel al vietii, de la cel direct, vizibil, impotriva caruia au
fost aruncate toate fortele medicinii moderne, la cel indirect
si colateral, cu care ne vom ciocni Inca mult timp de acum
incolo.
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recommend continuing steroid treatment, even if the child
becomes infected with the SARS-CoV-2 virus. It has also been
noted that hydroxychloroquine should be used with caution
in adolescents due to already reported neuropsychiatric ef-
fects [72].

An example worth following is that of China, which, in
the case of children with kidney failure and hemodialysis-
needs, has created a protocol with measures to protect these
children without stopping or slowing down the therapeutic
process [73].

Treatment

Each country creates its own pediatric patient conduct
protocols. They differ depending on their own experience,
the spectrum of drugs accepted in that region. In case of CO-
VID-19 infection, the things are changing from day to day.
Some principles remain unchanges. The main accent is on
the SpO, that dictates in fact the therapeutic spectrum. Oxy-
genotherapy remains the main treatment option, followed
by antipyretic / anti-inflammatory therapy [74]. When the
first signs of hypoxia appear, oxygen should be administered
by the most effective method (nasal cannulas, mask). Non-
invasive or mechanical invasive ventilation will be initiated
only when necessary [75]. Antiviral and antibacterial treat-
ment and the type of medication used depends on age, coun-
try, efficacy and harmlessness [76, 77, 78]. A certain consen-
sus in the case of antiviral therapy was reached only in the
case of Interferon-a which proved to be the most harmless.
In severe and critical cases, anticoagulant therapy, immuno-
therapy and plasma transfusion from a convalescent patient
should be considered [79, 80, 81, 82].

Conclusions

1) Although the children have a milder disease course,
the recent studies prove the complexity of the pediatric pa-
tient and require progress in research via the estabilishment
of the clinico-epidemiological particularities and the evolu-
tion of COVID-19, taking into consideration the overcoming
context, with a double coefficient, the percent of the infected
children, compared to the average global statistics.

2) Complex epidemiological studies are necessary, to de-
termine the child’s role in the maintaining and intesification
of the COVID-19 cases, taking into consideration the usual
resumption, earlier or later, of the education at the all levels.

3) It is necessary to create a database with complex pe-
diatric data, including all the aspects of manifestation, co-
morbidities, complications, therapy, that will allow us to
understand better the evolution of COVID-19 for children of
different ages.

4) The impact of COVID-19 infection is present at any lev-
el of life, from the direct, visible, against which all the forces
of modern medicine have been thrown, to the indirect and
collateral which we will have to face for a long time.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Din cauza lipsei informatiei referitor la preventia, diagnos-
ticul, evolutia si tratamentul noului tip de coronavirus, cuno-
scut drept COVID-19, la anumite categorii de populatie, legate
de riscul marit de complicatii si deces, este esential sa existe
un diagnostic corect si rapid, in scopul initierii tratamentului,
cat mai curand posibil, pentru un prognostic favorabil, in gru-
pul de populatie varstnica, in special la cei cu comorbiditati si
risc marit de agravare.

Ipoteza de cercetare

Expunerea unei sinteze narative a literaturii contempo-
rane referitoare la prezentarea cat mai ampla a informatiei
despre aparitia si evolutia noului coronavirus la populatia
varstnica, precum si aprecierea formelor cu evolutie grava si
riscurilor la pacientii varstnici cu comorbiditati.

Noutatea adusa literaturii stiintifice din domeniu

Articolul prezinta o sinteza a studiilor contemporane la
nivel international privind particularitatile manifestarilor
clinice ale pacientilor varstnici infectati cu noul tip de coro-
navirus.

Rezumat

Introducere. In decembrie 2019, aparitia mai multor
cazuri de pneumonie de origine necunoscutd in provincia
Hubei din China a dus la identificarea, in ianuarie 2020, a
unui nou coronavirus SARS-CoV-2. Acesta afecteaza mai
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What it is not known yet, about the topic

Due to the lack of information on the prevention, diagno-
sis, evolution and treatment of the new type of coronavirus,
known as COVID-19, of certain groups of population related
to the increased risk of complications and death, it is essential
to have a correct and rapid diagnosis, in order to initiate treat-
ment, as soon as possible, for a favorable prognosis for the
elderly population group, especially with comorbidities and
increased risk of aggravation.

Research hypothesis

The presentation of a narrative synthesis of the contem-
porary literature, regarding the widest possible presentation
of the information about the appearance and evolution of the
new coronavirus in the elderly population, as well as the ap-
preciation of the forms with serious evolution and risks in
elderly patients with comorbidities.

Article’s added novelty on this scientific topic

The article presents a synthesis of contemporary interna-
tional studies on the particularities of the clinical manifesta-
tions of elderly patients infected with the new type of coro-
navirus.

Abstract

Introduction. In December 2019, the appearance of
several cases of pneumonia of unknown origin in the Hubei
province of China, led to the identification, in January 2020,
of a new SARS-CoV-2 coronavirus. It, most frequently, affects
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frecvent barbatii din grupa de varstda mijlocie si varstnici,
avand cea mai fnalta pondere de mortalitate (8-15%) in ran-
dul celor cu varsta peste 80 de ani. Cele mai severe cazuri
par a fi prezentate de catre persoanele varstnice si cele cu
comorbiditati, In special, hipertensiune arteriala, diabet za-
harat si boli cardio-respiratorii.

Material si metode. Informatia a fost cautata in bazele
de date PubMed, Cochrane, Elsevier, Springer, inclusiv, pe pa-
ginile oficiale ale Societatii Europene de Geriatrie, Societati-
le Nationale de Geriatrie si Gerontologie Franceza, America-
ng, Italiana si Elvetiana, pentru identificarea revistelor sti-
intifice dedicate COVID-19. Au fost selectate surse publicate
in perioada decembrie 2019 - mai 2020, in limbile engleza
si franceza, cu aplicarea urmatoarelor cuvinte cheie: ,SARS
CoV-27,,COVID-19’, ,clinical characteristics older adult CoV-2’,
,Clinical manifestation and diagnosis’, ,coronavirus impact’,
selderly”. Au fost selectate 29 de publicatii: studii clinice si
reviste de literatura.

Rezultate. Rezultatele studiilor au relevat febra, simp-
tomul mai putin frecvent la persoanele varstnice. Dispneea
a fost mai frecventa si mai severa la adultii varstnici. Pneu-
monia bilaterald a avut un indice de severitate mai mare la
adultii varstnici, cu implicarea mai multor arii pulmonare,
afectare bilaterala cu implicarea alveolara si interstitiala.
Simptomele generale, cum ar fi astenia, anorexia, mialgia,
cefaleea, anosmia, au avut o frecventa mai mica si nu au fost
stabilite diferente statistic semnificative intre grupurile de
varstnici si adultii tineri. Dintre manifestarile digestive, cele
mai frecvent raportate au fost durerea abdominala si / sau
diareea, care au predominat la grupul de pacienti varstnici.
Comorbiditatile au fost mai frecvente la varstnici si au asoci-
at o rata Inalta a mortalitatii.

Concluzii. Simptomatologia tipicd maladiei COVID-19,
nu este intotdeauna prezentd la persoanele varstnice. Evo-
lutia severd a maladiei, decompensarea poliorganica, depen-
denta si rata Tnalta a mortalitatii sunt asociate varstei ina-
intate, comorbiditatilor, in special, hipertensiunea arteriala,
diabetul zaharat, si bolile cardio-respiratorii.

Cuvinte cheie: SARS-CoV-2, COVID-19, varstnici, mani-
festdri clinice, diagnostic.

Introducere

In decembrie 2019, aparitia mai multor cazuri de pneu-
monie de origine necunoscuta in provincia Hubei din China
a dus la identificarea, in ianuarie 2020, a unui nou coronavi-
rus [1, 2]. In timp ce majoritatea persoanelor cu COVID-19,
dezvolta doar o boala usoara sau necomplicata, aproximativ
14% dezvolta o boala grava, care necesita spitalizare si oxi-
genoterapie, iar 5% necesita internare in sectia de terapie
intensiva [3]. Susceptibilitatea pentru infectie este asociata
varstei, sexului masculin si comorbiditatilor [4, 5].

Tabloul clinic complet nu este inca bine conturat, deoare-
ce simptomele raportate, variaza de la cazuri asimptomatice
si usoare pana la cazuri severe, cum ar fi, sindromul de de-
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middle-aged and elderly men, with the highest mortality
rate (8-15%) among those over 80 years of age. The most
severe cases seem to be presented by the elderly and those
with comorbidities, especially hypertension, diabetes and
cardio-respiratory diseases.

Material and methods. The information was searched
in PubMed, Cochrane, Elsevier and Springer databases, in-
cluding the pages of the official websites of the European
Geriatric Society, the French, American, Italian and Swiss
National Geriatrics and Gerontology Societies, to identify
COVID-19 scientific journals. Sources published between
December 2019 and May 2020, in English and French, were
selected using the following keywords: “SARS CoV-2’, “CO-
VID-19” “clinical characteristics older adult CoV-2’, “clinical
manifestation and diagnosis’, “coronavirus impact’, “elderly”.
Were selected 29 publications: clinical trials and literature
review.

Results. The results of studies revealed fever that was
less common in the elderly. Dyspnea was more common and
severe in older adults. Bilateral pneumonia had a higher se-
verity index in elderly adults, with the involvement of several
lung areas, bilateral involvement with alveolar and interstitial
involvement. General symptoms, such as asthenia, anorexia,
myalgia, headache, anosmia, had a lower frequency, and no
statistically significant differences were established between
the elderly and young adult groups. Among the digestive mani-
festations, the most frequently reported were abdominal pain
and / or diarrhea, which predominated in the group of elderly
patients. Comorbidities were more common in the elderly and
associated a high mortality rate.

Conclusions. Typical COVID-19 disease symptoms are
not always present in the elderly. Severe disease progres-
sion, polyorganic decompensation, dependence, and high
mortality are associated with old age, comorbidities, espe-
cially hypertension, diabetes and cardiorespiratory disease.

Key words: SARS CoV-2, COVID-19, elderly, clinical mani-
festations, diagnosis.

Introduction

In December 2019, the appearance of several cases of
pneumonia of unknown origin in the Hubei province of Chi-
na led to the identification, in January 2020, of a new corona-
virus [1, 2]. While most people with COVID-19 develop only
a mild or uncomplicated disease, about 14% develop a seri-
ous illness that requires hospitalization and oxygen therapy,
and 5% require hospitalization in the intensive care unit [3].
Susceptibility to infection is associated with age, male sex
and comorbidities [4, 5].

The complete clinical picture is not yet well defined, as
reported symptoms range from asymptomatic and mild to
severe cases, such as acute respiratory distress syndrome,
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tresa respiratorie acutd, stare septica sau soc septic, precum
si insuficienta poliorganica, inclusiv leziuni renale acute si
cardiace, inregistrand un risc inalt de mortalitate la persoa-
nele varstnice [6, 7, 8, 9]. Raportul Organizatiei Mondiale
a Sanatatii din 28 februarie 2020, pe baza a 55.924 de ca-
zuri confirmate in China, a prezentat rate de mortalitate de
14,8% la pacientii in varsta peste 80 de ani si 8% la cei cu
varste cuprinse intre 70 si 79 de ani comparativ cu persoa-
nele de 50 de ani, de mai putin de 0,5% [10, 11]. Susceptibi-
litatea populatiei varstnice la infectia SARS-CoV-2, a fost ex-
plicata prin procesele fiziologice legate de imbatranire, cum
ar fi, fragilitatea si comorbiditatile care reduc rezerva func-
tionala a organismului, care, la randul sdu, scade capacitatea
intrinseca si rezistenta, si submineaza rezistenta pacientilor
la boli si infectii [12, 13].

Cel mai frecvent simptom studiat, conform diferitor co-
horte de pacienti cu COVID-19, este febra (83-98%), urmata
de oboseald (70%) si tuse uscata (59%); simptomele gas-
tro-intestinale sunt relativ neobisnuite, care il diferentiaza
de SARS si MERS. Majoritatea infectiilor cu SAR-CoV-2 sunt
usoare (80%), cu o perioada obisnuita de recuperare de 2
saptamani. COVID-19 afecteaza, mai frecvent, barbatii din
grupa de varsta mijlocie si varstnici, cu cea mai inalta ponde-
re de mortalitate (8-15%) in randul celor cu varsta peste 80
de ani [13, 14]. Simptomatologia tipica nu este Intotdeauna
prezentd la persoanele varstnice, care pot fi asimptomatici
sau cu manifestari nespecifice, cum ar fi, declinul fizic si cog-
nitiv, confuzii, delir si caderi [15].

Doua studii mari de cohortd din China au documentat o
prevalenta COVID-19 de la 15,1% la 26,2% la persoanele cu
varsta 260 de ani, aproximativ o treime din cazuri au fost
grave cu o ratd a mortalitatii de aproximativ 5% [16, 17]. Si-
tuatia din Italia a fost raportata ca fiind si mai dramatic3, cu
rate ale mortalitatii de 35,6 % si 52,3 % pentru persoanele
in varsta de 70 de ani si, respectiv, 80 de ani [18]. Populatia
varstnic3, cu sigurantd, este populatia cu risc crescut pentru
o evolutie severa a maladiei COVID-19, dar varsta in sine nu
poate fi principalul contribuitor. Populatia varstnica se ca-
racterizeaza prin prevalenta ridicata a multimorbiditatii, a
fragilitatii si modificarilor fundalului biologic, aceste aspecte
pot complica evolutia bolii. In plus, prezenta sindroamelor
geriatrice, In special a dizabilitatii fizice si a tulburarilor cog-
nitive, poate juca un rol suplimentar in agravarea prognosti-
cului si cresterea riscului de severitate a maladiei COVID-19
la varstnici [17].

Material si metode

Informatia a fost cdutata in bazele de date PubMed, Co-
chrane, Elsevier, Springer, inclusiv, pe paginile oficiale ale
Societdtii Europene de Geriatie, Societatile Nationale de
Geriatrie si Gerontologie Franceza, Americand, Italiana si
Elvetiand, pentru identificarea revistelor stiintifice dedica-
te COVID-19. Au fost selectate surse publicate In perioada
decembrie 2019 - mai 2020, in limbile engleza si franceza,
cu aplicarea urmatoarelor cuvinte cheie: ,SARS CoV-2’, ,CO-

MJHS 24(2)/2020

septic condition or septic shock and polyorganic failure,
including acute kidney damage and cardiac, registering a
high risk of mortality in the elderly [6, 7, 8, 9]. The World
Health Organization report of 28 February 2020, based on
55.924 confirmed cases in China, showed mortality rates of
14.8% in patients over 80 years old and 8% in those aged
between 70 and 79 years compared to 50-year-old less than
0.5% [10, 11]. The susceptibility of the elderly population to
SARS-CoV-2 infection, has been explained by physiological
processes related to aging, such as fragility and comorbidi-
ties that reduce the body’s functional reserve, which in turn
decreases intrinsic capacity and resistance and undermines
patients’ resistance to disease and infection [12, 13].

The most common symptom studied, according to dif-
ferent cohorts of patients with COVID-19 is fever (83-98%),
followed by fatigue (70%) and dry cough (59%); gastroin-
testinal symptoms are relatively unusual that differentiate
it from SARS and MERS. Most SAR-CoV-2 infections are mild
(80%), with a normal recovery period of 2 weeks. COVID-19
most frequently affects middle-aged and elderly men, with
the highest mortality rate (8-15%) among those over 80
years [13, 14]. Typical symptoms are not always present in
the elderly who may be asymptomatic or with nonspecific
manifestations, such as physical and cognitive decline, con-
fusion, delirium and falls [15].

Two large cohort studies in China documented a preva-
lence of COVID-19 from 15.1% to 26.2% in people aged 260
years, about one-third of cases were severe with a mortality
rate of about 5% [16, 17]. The situation in Italy has been re-
ported as even more dramatic, with mortality rates of 35.6%
and 52.3% for people aged 70 and 80, respectively [18]. The
elderly population is certainly the population at high risk for
a severe evolution of COVID-19 disease, but age itself can-
not be the main contribution. The elderly population is char-
acterized by the high prevalence of multimorbidity, fragil-
ity and changes in the biological background, these aspects
can complicate the evolution of the disease. In addition, the
presence of geriatric syndromes, especially physical disabil-
ity and cognitive impairment, may play an additional role in
worsening the prognosis and increasing the risk of severity
of COVID-19 disease in the elderly [17].

Material and methods

The information was searched in PubMed, Cochrane, Else-
vier and Springer databases, including the pages of the of-
ficial websites of the European Geriatric Society, the French,
American, [talian and Swiss National Geriatric and Gerontol-
ogy Societies, to identify dedicated scientific journals COV-
ID-19. Sources published between December 2019 and May
2020, in English and French, were selected using the follow-
ing keywords: “SARS CoV-2’, “COVID-19’, “clinical characteris-
tics older adult CoV-2’, “clinical manifestation and diagnosis’,
“coronavirus impact’, “elderly”. The bibliography of selected
publications was also studied. From the publications identi-
fied by the search engines, a selection was made regarding
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VID-19” ,clinical characteristics older adult CoV-2’, ,clinical
manifestation and diagnosis’, ,coronavirus impact’, ,elderly”.
De asemenea, a fost studiata si bibliografia publicatiilor se-
lectate. Din randul publicatiilor identificate de motoarele
de cautare, a fost efectuata o selectie in materie, de cores-
pundere a cuvintelor cheie, disponibilitatea textului integral
si existenta, In continut, a manifestarilor clinice ale SARS-
CoV-2 la populatia varstnica. Au fost incluse 1n revista litera-
turii toate publicatiile stiintifice relevante scrise in engleza
sau franceza. Comentariile non-stiintifice, rapoarte si arti-
cole de stiri au fost excluse din analiza. Conform motorului
de catare au fost selectate 29 de publicatii: studii clinice si
revista de literatura.

Rezultate

Spectrul manifestarilor clinice

Conform rezultatelor studiilor, persoanele varstnice
prezintd simptome similare ale SARS-CoV-2, comparativ cu
persoanele mai tinere. Primele manifestari la pacientii geri-
atrici, legate de maladia COVID-19, raportate de catre Ngu-
yenau S. et al. au fost: agravarea starii generale, diminuarea
mobilitatii pe fon de mialgii si persistenta starii de slabiciune
generald. Unele manifestari clinice la varstnici, descrise de
acest grup de autori (Tabelul 1), pot aparea izolat sau chiar
pot preceda cu cateva zile aparitia simptomelor respiratorii
sau a stdrii febrile [15].

Particularitdtile clinice ale pacientilor vdrstnici cu infectie SARS-CoV-2

the correspondence of the key words, the availability of the
full text and the existence, in content, of the clinical manifes-
tations of SARS-CoV-2 in the elderly population. We have in-
cluded in the literature review all relevant scientific publica-
tions written in English or French. Non-scientific comments,
reports and news articles were excluded from the analysis.
According to the research engine, 29 publications were se-
lected (clinical trials and literature review).

Results

The spectrum of clinical manifestations

According to the results of the studies, the elderly show
similar symptoms of SARS-CoV-2, compared to the younger
people. The first manifestations in geriatric patients, related
to COVID-19 disease reported by Nguyenau S. et al. were the
worsening of the general condition, the diminished mobil-
ity on the background of myalgia and the persistence of the
general state of weakness. Some clinical manifestations in
the elderly, described by this group of authors (Table 1), may
appear in isolation or may even precede the onset of respira-
tory symptoms or fever [15].

The results of studies that reported comparative data of
clinical and paraclinical manifestations between the popula-
tion <60 years and those 260 years, conclude that fever was
one of the first symptoms of the disease, followed by cough
and dyspnea. Fever was less common in the elderly 77.8%

Tabelul 1. Manifestarile tipice si atipice asociate infectiei SARS-CoV-2 la persoanele varstnice.
Table 1. Typical and atypical manifestations associated with SARS-CoV-2 infection in the elderly.

Sistem Simptome
System Sypmtoms

Sindroame geriatrice
Geriatric syndromes
Semne generale
General signs
Cardiovascular
Cardiovascular

Sindrom confuzional acut, sindrom de cidere
Acute confusional syndrome, fall syndrome

Febra, alternare intre hipo- si hipertermie

Fever, alternation between hypo- and hyperthermia
Hipotensiune, sincope, instabilitate hemodinamica
Hypotension, syncope, hemodynamic instability

Respirator Tuse, dispnee, polipnee, sindrom de detresa resoiratorie
Respiratory Cough, dyspnoea, polypnea, respiratory distress syndrome
Neurologic Letargie, AVC

Neurological Lethargy, stroke

ORL Anosmie, disgeuzie, odinofagie

Otolaryngology Anosmia, dysgeusia, odynophagia

Rezultatele studiilor care au raportat date comparative
ale manifestarilor clinice si cele paraclinice intre populatia
<60 de ani si cei 260 de ani, concluzioneaza, ca febra a fost
unul dintre primele simptome ale maladiei, urmata de tuse
si dispnee. Febra a fost mai putin frecventa la persoanele
varstnice 77,8% comparativ cu cele tinere 78,95% (alterna-
re intre hipo- si hipertermie). Totodata, diferenta semnifica-
tiva intre grupuri de varsta pentru tuse, astenie sau manifes-
tarile digestive, nu au fost Inregistrate [19].

Datele studiului realizat de citre Godaert L. et al. pe langa
simptomatologia comuna maladiei COVID-19, au stabilit de-

compared to young 78.95% (alternation between hypo- and
hyperthermia). At the same time, no significant difference
between age groups for cough, asthenia or digestive mani-
festations was not recorded [19].

The data of the study conducted by Godaert L. et al. in
addition to the common symptoms of COVID-19 disease, es-
tablished delirium as an early manifestation in the elderly
at 52.9% in patients with a mean age of 86.5 years. Fall syn-
drome has also been reported as the first sign of infection in
23.5% of elderly patients [20].

The next most common clinical manifestation was cough,
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lirul ca manifestare precoce la varstnici la 52,9% la pacientii
cu varsta medie de 86,5 de ani. De asemenea, sindromul de
cadere, a fost raportat ca primul semn al infectiei la 23,5%
de pacienti varstnici [20].

Urmatoarea manifestare clinica dupa frecventa a fost tu-
sea, observata de la 33,3% la 70,6% dintre pacienti varst-
nici, Inregistrand o pondere mai mica comparativ cu adultii
tineri la care tusea a fost inregistrata de la 39,4% la 79% de
cazuri [15, 19, 22, 28]. Alte simptome respiratorii, cum ar fi
dispneea, la adultii varstnici a fost determinata de la 28,6%
la 64,7% comparativ cu adultii tineri, la care a fost determi-
nata o pondere de la 11,1% la 18,2% de cazuri [19, 22, 28].
Cazurile de congestie nazalad au fost mai putine, 5,56%-9%,
fara diferenta statistic semnificative Intre adultii varstnici si
adultii tineri [8, 22].

Chen et al. au relatat cea mai severa afectiune respira-
torie — pneumonia bilaterald, determinata la 75% dintre
pacienti, cu o evolutie severd, complicata cu sindromul de
detresa respiratorie acutd la 17% dintre pacienti [24]. Un
alt studiu realizat pe un lot de 138 de pacienti internati cu
diagnosticul de pneumonie COVID-19, 26,1% au constituit
varstnicii (varsta medie de 66 de ani), care au avut o evolu-
tie mai severa a maladiei si au necesitat tratament in sectia
de terapie intensiva, 72,2% dintre pacienti au avut comorbi-
ditati, comparativ cu pacientii care nu au primit tratament
in unitatea de terapie intensiva (varsta medie de 51 de ani,
comorbiditati In 37,3% de cazuri) [25]. Totodata, indicele se-
veritatii pneumoniei la persoanele varstnice, a fost mai mare
comparativ cu persoanele de varsta medie: scorul PSI, 95-148
vs. 55-107; p<0.001. Datele imagistice, relatate in studii au re-
levat ca leziunile pulmonare au fost mai severe la varstnici, cu
implicare a mai multor arii pulmonare, afectare bilaterala cu
implicarea alveolara si interstitiala de doua ori mai frecventa
decat la adultii tineri [19, 21, 27].

Simptomele generale, cum ar fi astenia, anorexia, mialgia,
cefaleea, anosmia, au avut o frecventa mai mica, si nu au fost
stabilite diferente statistic semnificative intre grupurile de
varstnici si adultii tineri. Astfel, astenia a fost raportata in
studii de la 28% la 40,6% de pacienti varstnici, comparativ
cu pacientii mai tineri de la 7,89% la 23% [19, 20, 21, 22].
Mialgia, intr-un sir de studii, a fost stabilita la adultii varst-
nici de la 12,5% la 15% comparativ cu adultii tineri, respec-
tiv, de la 10% la 15% [8, 22, 28].

Dintre manifestarile digestive, cele mai frecvent raporta-
te au fost durerea abdominala si / sau diareea, care au pre-
dominat la grupul de pacienti varstnici. Astfel, la pacientii
varstnici a fost stabilit un procentaj de la 21,4% la 44% si
respectiv la adultii tineri, de la 6,8% la 20% de cazuri [8, 21].
Studiul retrospectiv, realizat de catre Wang L. et al. pe un lot
de 339 de cazuri confirmate de COVID-19 cu varsta de pes-
te 60 de ani, a fost raportata anorexia la 28,9% de varstnici
[28].

SARS-2 poate manifesta neuro-invazivitate, care ar putea
afecta tabloul clinic la pacientii varstnici [26]. Dintre mani-
festarile neurologice ale maladiei COVID-19, cel mai frecvent
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observed in 33.3% to 70.6% of elderly patients, with a lower
proportion compared to young adults in whom the cough
was recorded from 39.4% to 79% of patients [15, 19, 22,
28]. Other respiratory symptoms, such as dyspnea, in elder-
ly adults were determined from 28.6% to 64.7% compared
to young adults, in which a proportion of 11.1% to 18.2%
of cases [19, 22, 28]. Cases of nasal congestion were fewer,
5.56%-9%, with no statistically significant difference be-
tween older adults and young adults [8, 22].

Chen et al. reported the most severe respiratory disease
- bilateral pneumonia, caused in 75% of patients, with a
severe evolution, complicated by acute respiratory distress
syndrome in 17% of patients [24]. Another study conducted
on a group of 138 hospitalized patients diagnosed with COV-
ID-19 pneumonia, 26.1% were elderly (mean age 66 years),
who had a more severe course of the disease and needed
treatment in intensive care unit, 72.2% of patients had co-
morbidities, compared to patients who did not receive treat-
ment in the intensive care unit (mean age 51 years, comor-
bidities in 37.3% of cases) [25]. At the same time, the severi-
ty index of pneumonia in the elderly was higher compared to
the middle-aged: PSI score, 95-148 versus 55-107; p<0.001.
Imaging data, reported in studies, revealed that lung lesions
were more severe in the elderly, involving several lung areas,
bilateral involvement with alveolar and interstitial involve-
ment twice as common as in young adults [19, 21, 27].

General symptoms, such as asthenia, anorexia, myalgia,
headache, anosmia, were less frequent, and no statistically
significant differences were established between the elderly
and young adult groups. Thus, asthenia has been reported
in studies from 28% to 40.6% of elderly patients, compared
to younger patients from 7.89% to 23% [19, 20, 21, 22]. My-
algia, in a number of studies, has been established in older
adults from 12.5% to 15% compared to young adults, re-
spectively, from 10% to 15% [8, 22, 28].

Among the digestive manifestations, the most frequently
reported were abdominal pain and/or diarrhea, which pre-
dominated in the group of elderly patients. Thus, in elderly
patients a percentage was set from 21.4% to 44% and in
young adults, respectively, from 6.8% to 20% of cases [8,
21]. The retrospective study, conducted by Wang L. et al. on
a group of 339 confirmed cases of COVID-19 over the age of
60, reported anorexia in 28.9% of the elderly [28].

SARS-CoV-2 may show neuro-invasiveness that could af-
fect the clinical picture in elderly patients [26]. Among the
neurological manifestations of COVID-19 disease, the most
common symptom in elderly patients was delirium in 52.9%
of cases [15]. It is noteworthy that other neurological signs
were recorded in a lower share in older adults compared to
young adults, so dizziness was reported in 3.8% of the el-
derly versus 16.8% of young patients [29], headache - 3.5%
versus 13.1% and acute stroke in 2.8% of young patients
[28].

The comorbidities reported in the studies were hyper-
tension 15-30%, diabetes 16.0-20%, cardiovascular diseas-
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simptom inregistrat la pacientii varstnici a fost delirul la
52,9% de cazuri [15]. De remarcat este faptul, ca alte semne
neurologice au fost Inregistrate intr-o pondere mai mica la
adultii varstnici comparativ cu adultii tineri, astfel, senzatia
de ameteala a fost raportata la 3,8% de varstnici vs. 16,8%
de pacienti tineri [29], cefaleea - 3,5% versus 13,1% si acci-
dentul cerebral acut la 2,8% de pacienti tineri [28].

Comorbiditatile relatate in studii au fost hipertensiunea
arteriala 15-30%, diabetul zaharat 16,0-20%, bolile cardio-
vasculare 8-15,7%, boala cerebrovasculara 6.2%, boala re-
nala cronica 2,8-3,8%, boala cronica a ficatului 0,6%, BPOC
6,2%, cancerul 4,4%, boala autoimuna, care au corelat cu se-
veritatea maladiei si rata crescuta a mortalitatii la pacientii
varstnici [11, 23, 28]. De remarcat este faptul ca, persoanele
in varsta de 70 de ani au avut un interval de timp mai scurt
(11,5 zile) Intre primul simptom si deces, decat subiectii mai
tineri (20 de zile), ceea ce sugereaza ca maladia a progresat
mai rapid la adultii varstnici [25].

Concluzii

Situatia pandemiei COVID-19, cu care ne confruntam ac-
tualmente, reprezinta una dintre cele mai importante urgen-
te geriatrice din anul 2020. Simptomatologia tipica nu este
intotdeauna prezenta la persoanele varstnice, care pot fi
asimptomatici sau cu manifestari atipice, cum ar fi, declinul
fizic si cognitiv, confuzii, delir si caderi. Varsta, comorbidita-
tile, diminuarea functionalitatii fizice si cognitive - sunt indi-
catorii unui prognostic nefavorabil. Evolutia severa a mala-
diei, decompensarea poliorganica, dependenta si rata inalta
a mortalitatii au fost asociate varstei inaintate, comorbidita-
tilor, In special, hipertensiunea arteriala, diabetul zaharat, si
bolile cardio-respiratorii.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

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

Ipoteza de cercetare

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

Noutatea adusa literaturii stiintifice din domeniu

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

Rezumat

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

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

Research hypothesis

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

Article’s added novelty on this scientific topic

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

Abstract

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

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

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

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

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

Introducere

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

Material si metode

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

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

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

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

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

Introduction

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

Material and methods

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

Rezultate

Rezultatele necropsiei pacientilor decedati

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

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

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

Sursele de infectie si poarta de intrare

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

Results

Autopsy results of deceased patients

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

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

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

Sources and gateways for infection

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

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

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

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

Caracteristica epidemiologica

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

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

COVID-19, mecanisme de patogenie

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

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

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

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

Epidemiological features

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

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

The pathogenic mechanisms of COVID-19

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Caracteristicile clinice ale infectiei cu coronavirus

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

Variante clinice si manifestdri ale COVID-19

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

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

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

Clasificarea severitdtii COVID-19

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

Clinical features of coronavirus infection

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

Clinical variants and manifestations of COVID-19

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

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

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

Classification of COVID-19 severity

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

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

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

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

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

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

Clinical laboratory data

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

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

Etiologic laboratory diagnosis

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

= CBC to determine the level of erythrocytes, hematocrit,

white blood cells, platelets, and leukocyte count.

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

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

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

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

= Sp02 measured by pulse oximetry allows determining

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

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

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

= Patients with signs of IRA will be assessed for platelet

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

= The imaging research methods are used for primary di-

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

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

Principii pentru alegerea metodelor de cercetare imagistice

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

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

= Exista simptome si semne clinice ale infectiilor virale

respiratorii acute, sau doar suspiciunea de COVID-19

(inclusiv, pe baza datelor anamnestice):

e se recomanda efectuarea tomografiei computerizate a
organelor toracice;

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

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

Electrocardiografia (ECG) standard este recomandata

tuturor pacientilor, deoarece infectia virala si pneu-

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

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

(fluoroquinolone respiratorii, macrolide), medicamentelor

antimalarice utilizate in prezent ca medicamente etiotrope

pentru tratamentul COVID-19).

Discutii

Particularitdtile pneumoniei virale si ARDS in

COVID-19

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

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

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

= Presence of symptoms and clinical signs of acute res-

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

= There are symptoms and clinical signs of acute respira-

tory virus infections, or suspected COVID-19 infection

(including the anamnestic data):

e thoracic CT scan is recommended;

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

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

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

= Standard electrocardiography (ECG) is recommended

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

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

Discussion

COVID-19 - related pneumonia and ARDS

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

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

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

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

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

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

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

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

Particularitdtile evaludrii copiilor cu COVID-19

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

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

MJHS 24(2)/2020

steady internal medium, such as fluid metabolism, electro-
lyte and acid-base balance, especially in critically ill patients.

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

Characteristics of COVID-19 assessment in children

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

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

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

Semne de avertizare, care includ [30]:

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

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

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

timp de 3-5 zile;

= simptome de revenire dupa recuperare partiala.

Pneumonie severd

= temperatura >38,5°C;

= detresa respiratorie moderata pana la severa (frecven-

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

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

<90% la aerul din incadpere;

= letargie;

= cresterea efortului de respiratie sau epuizare cu sau

fara hipercarbii si acidoza metabolica inexplicabila
[31].

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

Warnmg signs include [30]:

= tachypnea (respiratory rate);

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

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

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

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

= respiratory distress (chest tightness, cyanosis, crea-

king, nasal flaring and tachypnea);

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

= dry oral mucosa;

= a decreased urine output, no tears;

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

lasts 3-5 days;

= symptomatic relief after partial recovery.

Severe pneumonia

= fever >38.5°C;

= moderate to severe respiratory distress (respiratory

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

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

ration <90% at room air;

= lethargy;

= an increased breathing exertion or fatigue with or wi-

thout hypercpnia and unexplained metabolic acidosis
[31].

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

Complications

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

Complicatii

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

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

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

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

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

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

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

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

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

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

Conclusions

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

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

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

Concluzii

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

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

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

Pana in prezent nu este pe deplin elucidata influenta mal-
adiei COVID-19 asupra evolutiei sarcinii, nasterii si perio-
adei postpartum, precum si transmiterea verticald a virsului
SARS-CoV-2.

Ipoteza de cercetare

Descrierea datelor literaturii de specialitate existente pana
in prezent, ce ar facilita studierea particularitatilor evolutiei
perioadei perinatale in conditiile pandemiei COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

Articolul elucideaza date despre rezultatele cercetarilor
la nivel international, efectuate pana in prezent, la tematica
ce tine de evolutia si managementul perioadei perinatale in
conditiile pandemiei COVID-19.

Rezumat

Introducere. Maladia COVID-19 a impus starea de pan-
demie, constituind o urgenta in sandtatea publicd, fiind
cauzata de coronavirusul de tip nou, numit coronavirusul
sindromului respirator acut sever 2 (SARS-CoV-2). Sarcina
este caracterizata printr-un statut fiziologic ce predispune
la manifestarea infectiei respiratorii. Din cauza supresiei
imune legate de sarcina, gestanta poate fi supusa unui risc
crescut de a dezvolta o forma severa sau critica a maladiei
COVID-19. Pana in prezent nu exista date care s-ar referi, cu
certitudine, la transmiterea verticala a virusului.
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What is not known yet, about the topic

To date, the influence of COVID-19 disease on the course of
pregnancy, childbirth and the postpartum period, as well as
the vertical transmission of SARS-CoV-2 virus, has not been
fully elucidated.

Research hypothesis

Literature review on the existing data so far, which would
facilitate the study of the perinatal period evolution features
in the conditions of the COVID-19 pandemic.

Article’s added novelty on this scientific topic

The article brings data on the results of international re-
searches, carried out so far, on the topic related to the evo-
lution and management of the perinatal period in the condi-
tions of the COVID-19 pandemic.

Abstract

Introduction. COVID-19 disease is a global pandemic
and public health emergency, caused by a new coronavirus
called Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2). Pregnancy is a physiological state that pre-
disposes women to viral respiratory infections. Pregnant
women may be at an increased risk of developing severe or
critical COVID-19 disease, because they have a suppressed
immune system. There has been no documented vertical
transmission based on limited case series.



=
N
[\

Material si metode. Au fost selectate 44 surse bibliogra-
fice internationale pentru evaluare minutioasa, inclusiv pro-
tocoale, recomandari, articole, publicatii in limbile englez3,
franceza, rusa si romana, realizate in perioada 01.03.2020-
10.05.2020.

Rezultate. Datele studiilor anterioare sugereaza ca ges-
tantele COVID-19 pozitive, pot avea un risc crescut pentru
avorturi spontane, nastere prematura, restrictie de crestere
intrauterind, preeclampsie si o rata crescutd pentru finaliza-
rea sarcinii prin operatie cezariana, in special in cazul cand
gravida este diagnosticatd cu pneumonie si insuficienta
respiratorie. In mod specific, COVID-19 poate fi asociat cu
cresterea nivelului de transaminaze si creatinind, precum si
trombocitopenie. Este necesar de testat statutul COVID-19
in sarcind. Supravegherea materna este necesara si include
monitorizarea vigilentda a semnelor vitale si a saturatiei cu
oxigen pentru a preveni hipoxia materna. Este important de
utilizat metode imagistice de diagnostic, si in special de efec-
tuat CT a cavitatii toracale, pentru evaluarea starii gestantei
COVID-19 pozitive. Este necesar de autoizolat gravida si de
luat masuri profilactice. Un aspect important este manage-
mentul adecvat al pacientelor COVID-19 confirmate, pentru
a preveni complicatiile materne si fetale in sarcind, nastere
si perioada postpartum. Sulfatul de magneziu este indicat cu
scop de neuroprotectie fetald. Corticosteroizii sunt utilizati
pentru maturizarea plamanilor fetali, evaludnd beneficiul
administrarii si riscul potential legat de statutul matern.
Modalitatea de nastere si timpul oportun sunt decise in mod
individual si depind de starea mamei, varsta gestationala si
starea fatului. Alaptarea la san nu este contraindicata daca
sunt luate masuri de precautie (purtatul mastii, spalatul
mainilor, dezinfectia regulata a suprafetelor).

Concluzii. Infectia COVID-19 poate influenta evolutia
sarcinii si avea efecte adverse asupra starii fatului si nou-
nascutului. Cu toate acestea, transmiterea verticala a virusu-
lui SARS-CoV-2 nu este confirmata. Din cauza unor aspecte
inca slab elucidate, legate de influenta maladiei COVID-19 in
evolutia sarcinii, nasterii si perioadei postpartum, este ne-
cesara efectuarea cercetarilor ulterioare pentru a oferi ras-
puns la intrebarile inca nerezolvate.

Cuvinte cheie: virusul SARS-CoV-2, infectia COVID-19,
pandemia COVID-19, sarcina, nasterea, perioada postpartum.

Introducere

Sdnatatea sexuald si reproductiva este o problema semni-
ficativa de sanatate publica in timpul epidemiilor, iar sarcina
si nasterea 1n conditii de siguranta depind de functionarea
sistemelor de sanatate si de respectarea stricta a masurilor
de precautie privind infectiile. Infectia generatd de corona-
virusul SARS-CoV-2 este, in prezent, una dintre cele mai ac-
tuale tematici abordate in cadrul literaturii de specialitate
si discutata de catre specialistii din domeniul perinatologiei.
lar starea de pandemie COVID-19 declaratd, impune necesi-
tatea evaluarii minutioase a procesului gestational, nasterii

Conduita perioadei perinatale in conditiile pandemiei COVID-19

Material and methods. Were selected for evaluation
44 international bibliographic sources, in English, French,
Russian and Romanian, published in the period 01.03.2020-
10.05.2020, including protocols, recommendations and ar-
ticles.

Results. Early data suggest that pregnant women with
COVID-19 may be at increased risk of miscarriage, preterm
birth, intrauterine growth restriction, preeclampsia and
caesarean delivery, in particular if they develop pneumo-
nia and respiratory failure. Specifically, COVID-19 may be
associated with elevated transaminases and creatinine, and
thrombocytopenia. Pregnant women should be tested for CO-
VID-19. Maternal surveillance is necessary and includes vigi-
lant monitoring of vital signs and oxygen saturation level to
prevent maternal hypoxia. Chest imaging, especially CT scan,
is essential for the evaluation of clinical conditions of a preg-
nant woman with COVID-19 infection. Appropriate isolation
and sanitation is needed. Management of patients who screen
positive is also important to prevent maternal and fetal com-
plications during pregnancy, delivery and postpartum period.
Magnesium sulfate is indicated for fetal neuroprotection.
Corticosteroids are used for fetal lung maturity, balancing
between the benefit of administration and the potential risk
based on maternal status. The timing and mode of delivery
should be individualized, depending on the clinical status of
the mother, gestational age and fetal condition. Breastfeeding
is not contraindicated if additional hygiene measures (wear-
ing a mask, hand hygiene, disinfecting surfaces regularly) are
taken.

Conclusions. Perinatal COVID-19 infection may influence
pregnancy evolution and have adverse effects on fetus and
newborns. However, vertical transmission of SARS-CoV-2
virus is not confirmed. Further researches are needed to an-
swer unresolved questions about the influence of COVID-19
disease on pregnancy, delivery and postpartum period.

Key words: SARS-CoV-2 virus, COVID-19 disease, CO-
VID-19 pandemic, pregnancy, delivery, postpartum period.

Introduction

Sexual and reproductive health is a significant pub-
lic health issue during epidemics, and safe pregnancy and
childbirth depends on the functioning of health systems
and strict adherence to precautions for infections. The in-
fection generated by the SARS-CoV-2 coronavirus is, now,
one of the most current topics addressed in the literature
and discussed by specialists in the field of perinatology. The
declared state of pandemic COVID-19 imposes the need for
a thorough assessment of the pregnancy, delivery and post-
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si perioadei postpartum, In scopul abordarii unui manage-
ment oportun si adecvat. Actualmente, publicatiile aparute
la tema COVID-19, cerceteaza particularitatile ce tin de pa-
togenia, evolutia procesului patologic, metodele posibile de
profilaxie, inclusiv elaborarea unui vaccin pentru profilaxia
specificd, metodele certe de diagnostic si tratamentul speci-
fic. Toate aspectele mentionate subliniaza caracterul medi-
co-social al infectiei SARS-CoV-2, care ar putea avea reper-
cusiuni nu doar de scurta, dar si de lunga durata, atat pentru
mama, cat si pentru copil, ce trebuie apreciate si evaluate.
In timp ce teama si incertitudinea sunt rdspunsuri natura-
le la coronavirus, trebuie sd fim ghidati de fapte si informatii
solide”, a declarat Dr. Natalia Kanem, directoarea executiva a
United Nations Population Fund (UNFPA) [38]. , Trebuie sd
fim uniti in solidaritate, sd luptdm Impotriva stigmatizdrii si
discrimindrii si sd ne asigurdm cd oamenii obtin informatiile
si serviciile de care au nevoie, in special femeile insdrcinate si
cele care aldpteazd” [38].

Material si metode

Pentru realizarea unui studiu bibliographic, axat pe pro-
blemele de evolutie a sarcinii, pe fundal de infectie SARS-
CoV-2, conduita sarcinii, nasterii si perioadei postpartum in
pandemia COVID-19 si consecintele acestei infectii pentru
mama si fat, au fost accesate bazele de date: PubMed, https://
www.acog.org/, https://www.cdc.gov/, https://www.eshre.
eu/, https://ranzcog.edu.au/, https://www.sciencedirect.
com/, https://www.ncbi.nlm.nih.gov/, https://www.wfsahg.
org/, https://www.who.int/, https://obgyn.onlinelibrary.
wiley.com/, https://www.archivesofpathology.org/ https://
www.thelancet.com/, https://www.rcog.org.uk/. Au fost se-
lectate 44 surse bibliografice internationale pentru evaluare
minutioasa, inclusiv protocoale, recomandari, articole, pu-
blicatii In limbile engleza, franceza, rusa si romana, realizate
in perioada 01.03.2020-10.05.2020. Modul de cautare a fost
prin accesarea cuvintelor-cheie: ,virusul SARS-Co-V2’, ,in-
fectia COVID-19’, ,pandemia COVID-19’, ,sarcina’, ,nasterea’,
»perioada postpartum’, ,aldptare”. in acest context, au fost
apreciate ca prioritare, publicatiile societatilor notorii care
determina standardele in managementul perioadei perinata-
le: World Health Organisation (WHO), Royal College of Ob-
stetricians and Gynaecologists (RCOG), The Royal Australian
and New Zealand College of Obstetricians and Gynaecolo-
gists (RANZCOG), United Nations Population Fund (UNFPA),
Centre for Disease Control and Prevention (CDC), European
Society of Human Reproduction and Embryology (ESHRE),
International Society of Ultrasound in Obstetrics and Gyneco-
logy (ISUOG), Society for Maternal-Fetal Medicine (SMFM) si
Society for Obstetric Anesthesia and Perinatology (SOAP), In-
ternational Federation of Gynecology and Obstetrics (FIGO).

Rezultate

Pentru prestatorii de servicii In domeniul perinatologiei,
un aspect important este posibila influenta a virusului SARS-
CoV-2 asupra starii fatului si transmiterii verticale a infectiei

MJHS 24(2)/2020

partum period, in order to address a timely and appropriate
management. At the present, the publications released on
COVID-19, investigate the features related to the pathogen-
esis, the evolution of the pathological process, the possible
methods of prophylaxis, including the development of a vac-
cine for specific prophylaxis, certain methods of diagnosis
and specific treatment. All the mentioned aspects underline
the medico-social character of the SARS-CoV-2 infection,
which could have not only short-term but also long-term
repercussions, both for the mother and for the child and
should be taken into account. “While fear and uncertainty are
natural responses to coronavirus, we must be guided by facts
and solid information,” said Dr. Natalia Kanem, Executive Di-
rector of the United Nations Population Fund (UNFPA). “We
must stand together in solidarity, fight stigma and discrimina-
tion, and ensure that people get the information and services
they need, especially pregnant and lactating women” [38].

Material and methods

For a bibliographic study, focused on the problems of
pregnancy evolution in SARS-CoV-2 infection, pregnancy
management, delivery and postpartum period in the CO-
VID-19 pandemic, the consequences of this infection for
mother and fetus, the following databases were searched:
PubMed, https://www.acog.org/, https://www.cdc.gov/,
https://www.eshre.eu/, https://ranzcog.edu.au/, https://
www.sciencedirect.com/, https://www.ncbi.nlm.nih.gov/,
https://www.wfsahq.org/, https://www.who.int/, https://
obgyn.onlinelibrary.wiley.com/, https://www.archivesof-
pathology.org/ https://www.thelancet.com/, https://www.
rcog.org.uk/.. Were selected 44 international bibliographic
sources for thorough evaluation, including protocols, rec-
ommendations, articles, publications in English, French,
Russian and Romanian, between 1%t of March 2020 and 10%
of May 2020. The search was undertaken by accessing the
keywords: “SARS-CoV-2 virus’, “COVID-19 infection’, “CO-
VID-19 pandemic’, “pregnancy’, “birth’, “postpartum period’,
“breastfeeding”. A priority in analyzing the sources was giv-
en to organizations that are known for their standards and
guidelines published in time in the management of preg-
nancy: World Health Organization (WHO), Royal College of
Obstetricians and Gynaecologists (RCOG), Royal Australian
and New Zealand College of Obstetricians and Gynaecolo-
gists (RANZCOG), United Nations Population Fund (UNFPA),
Centre for Disease Control and Prevention (CDC), European
Society of Human Reproduction and Embryology (ESHRE),
International Society of Ultrasound in Obstetrics and Gyne-
cology (ISUOG), Society for Maternal-Fetal Medicine (SMFM)
and Society for Obstetric Anesthesia and Perinatology
(SOAP), International Federation of Gynecology and Obstet-
rics (FIGO).

Results

For perinatology health providers, an important aspect is
the possible influence of the SARS-CoV-2 virus on the condi-
tion of the fetus and the vertical transmission of SARS-CoV-2
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SARS-CoV-2. La fel este importanta influenta infectiei asupra
evolutiei sarcinii, starii mamei si survenirea posibilelor com-
plicatii in perioada perinatala. Ca si in cazul pacientilor so-
matici, In sarcing, infectia SARS-CoV-2, poate fi diagnosticata
prin metode clinice (prezenta simptomatologiei si evolutia
acestora, in special 1n ultimele 14 zile) si imunologice (prin
reactia de polimerizare in lant din materialul biologic prele-
vat din nazofaringe, sputd, aspirat endotraheal, ser sangvin,
salivd, mase fecale; determinarea IgM si IgG). Utile sunt si
metodele suplimentare de laborator (analiza generala si bi-
ochimica de sange, proteina C reactiva), instrumentale (radi-
ografia toracicd, CT a cutiei toracice) [2, 18, 44] si aprecierea
nivelului de saturatie cu oxigen (0,). Un aspect important il
are istoricul epidemiologic 1n fiecare caz evaluat (contactul
cu persoanele COVID-19 pozitive confirmate sau suspecte pe
parcursul ultimelor 14 zile). Tot mai multe studii ce tin de
COVID-19 se refera la posibilitatea infectdrii repetate [2, 44].

In prezent, peste 100 milioane gestante din intreaga lume
au un potential risc de a achizitiona virusul SARS-CoV-2 si
dezvolta maladia COVID-19. in prezent nu este cunoscut un
tratament specific pentru COVID-19, inclusiv in grupul ges-
tantelor. De mentonat, ca studiile efectuate de catre World
Health Organisation (WHO), Royal College of Obstetricians
and Gynaecologists (RCOG), The Royal Australian and New
Zealand College of Obstetricians and Gynaecologists (RAN-
ZCOG), nu includ femeile insarcinate in grupul de risc ma-
jor pentru infectarea cu virusul SARS-CoV-2 [2, 29, 32, 39].
Totodata, Centre for Disease Control and Prevention (CDC)
relateaza despre un risc similar de infectare in sarcina si in
afara ei [4, 8].

In pofida celor mentionate, se considera ci datoriti mo-
dificarilor caracteristice sarcinii, precum cresterea volumu-
lui de sange circulant si necesitatea crescutd in O, si a schim-
barilor imunologice, se poate atesta riscul crescut de achizi-
tionare a infectiei SARS-CoV-2, dezvoltarea formelor severe
sau critice si survenirea complicatiilor perinatale [2, 6, 44].

Din asemenea, tot mai frecvent apar studii considerente,
care fac referinta la actiunea altor tipuri de coronavirusuri
(Severe Acute Respiratory Syndrome — SARS-CoV si Middle
East Respiratory Syndrome Coronavirus - MERS-CoV) asupra
evolutiei sarcinii, in timpul epidemiilor din anii 2002-2003
si 2012. Este bine cunoscuta actiunea nefasta a acestora asu-
pra evolutiei sarcinii, care s-a complicat prin avorturi spon-
tane de prim trimestru, prematuritate, restrictie de crestere
intrauterind si o rata inalta de decese perinatale si materne.
Este important de mentionat faptul ca actiunea SARS-CoV si
MERS-CoV in timpul sarcinii determina un grad sporit de in-
suficientd respiratorie si coagulopatie, comparativ cu femei-
le negravide, chiar si in lipsa aprecierii transmisiei verticale
ai acestor agenti patogeni [4, 35].

Pana in prezent, nu exista date care ar confirma, cu cer-
titudine, evolutia complicatd a sarcinii, nasterii si perioadei
postpartum la femeile SARS-CoV-2 pozitive in comparatie cu
populatia generala. Se considera ca gestantele care au achi-
zitionat infectia, vor manifesta preponderent forme usoare
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infection. The influence of the infection on the evolution of
pregnancy, mother’s condition and the occurrence of pos-
sible complications in the perinatal period is one of the key
points, as well. As in chronic patients in pregnancy, SARS-
CoV-2 infection can be diagnosed by clinical (the presence of
symptoms and their evolution, especially in the last 14 days)
and immunological methods (by polymerase chain reaction
of biological material taken from the nasopharynx, sputum,
endotracheal aspirate, blood serum, saliva, faeces; determi-
nation of [gM and IgG). Additional laboratory methods (gen-
eral and biochemical analysis of blood, C-Reactive protein),
instrumental (chest radiography, chest CT) and assessment
of oxygen saturation (0,) are also useful [2, 18, 44]. An im-
portant aspect is the epidemiological history in each evalu-
ated case (contact history with COVID-19 positive person
confirmed or suspected during the last 14 days). More and
more studies on COVID-19 refer to the possibility of a re-
peated infection [2, 44].

Currently, more than 100 million pregnant women world-
wide have a potential risk of acquiring the SARS-CoV-2 virus
and developing COVID-19 disease. No specific treatment for
COVID-19 is currently known, including for pregnant wom-
en. [t should be noted that studies conducted by the World
Health Organization (WHO), Royal College of Obstetricians
and Gynecologists (RCOG), Royal Australian and New Zea-
land College of Obstetricians and Gynecologists (RANZCOG),
do not include pregnant women in the high-risk group for
SARS-CoV-2 virus infection [2, 29, 32, 39]. At the same time,
the Center for Disease Control and Prevention (CDC) reports
a similar risk of infection in and out of pregnancy [4, 8].

Despite the above, it is considered that due to changes
in pregnancy, such as increased circulating blood and in-
creased need for 0,, and immunological changes, there may
be an increased risk of acquiring SARS-CoV-2 infection in
pregnancy with the development of severe or critical forms
and the occurrence of perinatal complications [2, 6, 44].

For these reasons, there are more studies referring to
the action of other types of coronaviruses (Severe Acute
Respiratory Syndrome - SARS-CoV and Middle East Respira-
tory Syndrome Coronavirus - MERS-CoV) on the evolution of
pregnancy during the epidemics from 2002-2003 and 2012.
Their negative effect on the course of pregnancy, which has
been complicated by first trimester miscarriages, prematu-
rity, intrauterine growth restriction and a high rate of peri-
natal and maternal deaths, is well known. It is important
to note that the action of SARS-CoV and MERS-CoV during
pregnancy causes an increased degree of respiratory failure
and coagulopathy compared to non-pregnant women, even
in the absence of vertical transmission of these pathogens
[4, 35].

To date, there are no data that would confirm with cer-
tainty the complicated evolution of pregnancy, childbirth
and the postpartum period in SARS-CoV-2 positive women
compared to the general population. It is considered that
pregnant women, who have acquired the infection, will
manifest mainly mild or moderate forms, with characteris-
tic respiratory symptoms. At the same time, asymptomatic
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sau moderate, cu simptomatologie respiratorie caracteris-
tica. Totodatd, gestantele asimptomatice si cele cu evolutie
usoara a infectiei, vor dezvolta rar complicatii postpartum [2,
13, 32, 44]. Cu toate acestea, pentru pacientele SARS-CoV-2
pozitive cu forme usoare sau moderate, este importanta
monitorizarea in dinamica, din cauza ca se poate inregistra
peak-ul de manifestare a infectiei in a doua saptamana de
la infectare, In unele cazuri momentul fiind important pen-
tru decizia despre modalitatea de finalizare a sarcinii [44].
Aceastad ipoteza este confirmata de Breslin N. et al. (2020), in
urma evaludrii a 43 gravide SARS-CoV-2 pozitive, dintre care
29 au fost simptomatice (67,4%), iar In 14 cazuri (32,6%)
testul pozitiv a fost apreciat In timpul testdrii screening la
SARS-CoV-2. Astfel, a fost relatata evolutia usoara a infectiei
in 86% cazuri si prezenta formei complicate - in 9,3%, iar in
4,7% cazuri s-a manifestat forma critica, date identice din
punct de vedere statistic, cu datele pentru populatia gene-
rala [4].

Cu toate acestea, conform relatarilor RCOG si RANZ-
COG, femeile insarcinate pot fi supuse actiunii virusului
SARS-CoV-2, motiv pentru care trebuie respectate cu stric-
tete regulile de profilaxie (izolare, spalarea mainilor, masca,
dezinfectarea suprafetelor etc.). Breslin N. et al. au descris
2 cazuri de internare in stare grava a gestantelor COVID-19
confirmate, in sectiile de terapie intensiva [5]. Datele unui
studiu recent relateazd ca in peste 50% cazuri la femeile
SARS-CoV-2 pozitive, s-a dezvoltat pneumonia interstitiala,
fiind necesara internarea in sectia de reanimare in 16,3%
cazuri si finalizarea sarcinii prin operatie cezariana (0OC) in
41,9% cazuri [32].

Datele unei meta-analize asupra unui numar de 41 ges-
tante cu COVID-19 au aratat ca acestea pot avea un risc cres-
cut pentru pierderi reproductive, nastere prematurd, pree-
clampsie si finalizarea sarcinii / nasterii prin OC urgents, in
special daca sunt diagnosticate cu pneumonie. Riscul pentru
fat a fost crescut pentru deces in utero si neonatal (cate un
caz inregistrat - 2,4%) si pentru ingrijirea in sectia de tera-
pie intensiva pentru nou-nascuti [44].

Datele de literatura releva prezenta unui singur caz de
mortalitate materna In Iran (Karami P. et al) la o femeie cu
suspectie la COVID-19, in varsta de 27 ani, la a doua nastere,
care a fost internata la 30 saptamani de gestatie +3 zile, cu
acuze la febr3, tuse si mialgie pe parcurs de 3 zile; anamneza
epidemiologica, somatica si obstetricald - necomplicate. Din
cauza agravarii starii, pacienta a fost transferata in sectia de
terapie intensiva, fiind apreciate modificari la radioagrafia
toracica, caracteristice pentru COVID-19, confirmate ulteri-
or la CT; saturatia O, de 92%; leucopenie, trombocitopenie,
cresterea nivelului de proteina C reactiva etc. Din cauza fe-
brei 40°C si frecventei respiratiei de 55 rpm, pacienta a fost
transferata la respiratie dirijata noninvaziva, fiind ulterior
intubati cu aplicarea ventilarii pulmonare artificiald. In ca-
zul dat a fost efectuat tratamentul cu oseltamivir, lopinavir
/ ritonavir, hidroxichloroquina, meropenem, vancomicina.
Travaliul a debutat desinestatdtor in ziua urmatoare, copi-
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pregnant women, and those with a slight evolution of the
infection will rarely develop postpartum complications [2,
13, 32, 44]. However, for SARS-CoV-2 positive patients with
mild or moderate forms, continuous monitoring is impor-
tant, because the peak of infection may be reached during
the second week after infection, in some cases timing being
important for the decision on how to finalize the pregnancy
[44]. This hypothesis is confirmed by Breslin N. et al, fol-
lowing the assessment of 43 SARS-CoV-2 positive pregnant
women, of which 29 were symptomatic (67.4%), and in 14
cases (32.6%) the positive test was assessed during the
SARS-CoV-2 screening test. Thus, a mild evolution of the in-
fection was reported in 86% of cases and the presence of
severe forms - in 9.3%, and in 4.7% of cases critical forms
were registered, obtained data being statistically identical,
with data in general population [4].

However, according to RCOG and RANZCOG reports, preg-
nant women can be exposed to the SARS-CoV-2 virus, which
is why non-drug interventions such as distancing, hand hy-
giene, mask, tracing, surface disinfection have been the only
effective means of control so far, and must be respected. Bre-
slin N. et al. described 2 cases in which confirmed COVID-19
pregnant women were admitted in intensive care units with
severe forms [5]. Data from a recent study reports, that in
over 50% of cases in SARS-CoV-2 positive women, intersti-
tial pneumonia was developed, requiring hospitalization in
the intensive care unit in 16.3% of cases and cesarean sec-
tion (CS) in 41.9% of cases [32].

Data from a meta-analysis including 41 pregnant women
with COVID-19 showed that they may be at increased risk
for reproductive loss, premature birth, preeclampsia and
termination of pregnancy / delivery by urgent CS, especially
if diagnosed with pneumonia. The risk for the fetus was in-
creased for uterine and neonatal death (one case registered
- 2.4%) and for care in the intensive care unit for newborns
[44].

The study findings indicate a single case of maternal
mortality in Iran (Karami P. et al.) in a woman suspected
of COVID-19, aged 27, at the second birth, who was admit-
ted at 30 weeks of gestation, with fever, cough and myalgia
for the past 3 days; epidemiological, chronic and obstetri-
cal anamnesis - uncomplicated. Due to the worsening of the
condition, the patient was transferred to the intensive care
unit, with changes in chest radiography, characteristic of CO-
VID-19, later confirmed on CT; 92% 0, saturation; leukope-
nia, thrombocytopenia, increased C-reactive protein levels,
etc. Due to progressive worsening, fever 40°C, 55 respiration
rate, and patient was switched to noninvasive respiration,
being subsequently intubated with the application of artifi-
cial pulmonary ventilation. In this case, treatment was done
with oseltamivir, lopinavir / ritonavir, hydroxychloroquine,
meropenem, vancomycin. A spontaneous vaginal delivery
began the next day, the child was born with the Apgar score
0/0, failed resuscitation measures. 0, saturation decreased
up to 70-75%, on the background of treatment for cutting
the respiratory distress syndrome in adults. The patient’s
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lul nascut cu scorul Apgar 0/0, masuri de resuscitare esuate.
Saturatia O, cu scadere panad la 70-75% pe fondal de trata-
ment pentru cuparea sindromului de detresa respiratorie la
adult. Decesul pacientei a survenit ca urmare a insuficientei
poliorganice si socului septic. Testul la SARS-CoV-2 pozitiv
[21].

Una dintre cele mai recente publicatii ale lui Chen L. et al.
se referd la evaluarea a 118 gravide in al treilea trimestru de
sarcing, cu varsta medie de 31 ani, dintre care 52% nulipare.
in 64% cazuri au fost testate SARS-CoV-2 pozitiv, avand frec-
vent simptome ca febra (75% cazuri) si tuse (73% cazuri).
Limfopenia a fost apreciata in 44% cazuri, iar in 79% cazuri
- modificari la CT toracica (infiltrate in ambii plamani). In-
fectia a avut evolutie usoard in 92% cazuri, iar in 8% cazuri
s-a Inregistrat forma severd, Intr-un caz - forma critica care
a necesitat ventilare mecanici noninvazivi. In 58% cazuri
femeile au nascut, dintre care in 93% cazuri s-a recurs la
0C; In 21% cazuri nasterea a fost prematura. Nu s-a apreciat
nici un caz de asfixie neonatald, copiii avand rezultatul SARS-
CoV-2 negativ. In 94% cazuri, femeile au fost externate [10].

Printre gestantele cu SARS-CoV-2 pozitiv in grupul cu risc
crescut sunt incluse femeile cu patologie somatica (cardiovas-
cularj, a sistemului respirator ca pneumonia, astmul bronsic,
patologii autoimune si neoplazice, diabetul zaharat etc.), inter-
ventii chirurgicale in anamnez3, cu evolutie complicata a sarci-
nii si gravidele in trimestrele 11 si I1I, conform datelor literaturii
de specialitate [2, 28].

Un alt aspect important al maladiei COVID-19 este proba-
bilitatea transmiterii verticale a virusului SARS-CoV-2, nefi-
ind cunoscute date care s-ar referi cert la acest moment. Da-
tele literaturii relateaza cateva cazuri de SARS-CoV-2 pozitiv
la nou-nascuti, dar in majoritatea situatiilor infectia a fost
determinatd peste circa 30 ore dupa nastere si nu poate fi
exclusa infectarea In urma contactului cu mama SARS-CoV-2
pozitiva. In toate cazurile mentionate, starea nou-niscutilor
a fost satisfacatoare, lipsind simptomatologia vadita [6, 11].
Conform datelor RCOG, este important de mentionat faptul
ca virusul SARS-CoV-2 nu a fost apreciat in lichidul amniotic,
placenta sau in eliminarile vaginale, in prezent, lipsind date
despre actiunea teratogena a acestuia [2, 6, 32, 34].

Conform recomandarilor CDC, este putin probabila trans-
misia verticala a virusului, dar in postpartum riscul contami-
narii copilului creste prin contact cu persoana SARS-CoV-2
pozitiva (mama sau ruda) [4, 8]. Se atesta cazuri cand la o
mama SARS-CoV-2 pozitiva s-au nascut copii cu testul nega-
tivla SARS-CoV-2 si nivelul crescut de IgM si Ig G. Astfel, con-
form datelor lui Dong L. et al., 1a un copil nascut de la o mama
SARS-CoV-2 pozitivd, a fost apreciat nivelul crescut de IgG si
IgM la virusul SARS-CoV-2 la 2 ore postpartum, iar rezulta-
tele a 5 frotiuri ulterioare au fost negative, fiind prelevate
intre 2 ore si 16 zile de viata [14]. Studiul lui Zeng L. et al. a
apreciat 3 cazuri de nou-nascuti SARS-CoV-2 pozitivi de la
mamele SARS-CoV-2 pozitive, in 2 cazuri copiii manifestand
slabiciune, febr3, fiind diagnosticata pneumonie. Probele re-
petate la virusul SARS-CoV-2 din nasofaringe si masele feca-
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death occurred as a result of polyorganic insufficiency and
septic shock. Test for SARS-CoV-2 positive [21].

One of Chen L/s et al. latest publications refers to the
evaluation of 118 pregnant women in the third trimester of
pregnancy, with an average age of 31 y.o., of which 52% nul-
liparous. In 64% of cases, SARS-CoV-2 was tested positive,
with frequent symptoms such as fever (75% of cases) and
cough (73% of cases). Lymphopenia was assessed in 44% of
cases, and in 79% of cases - changes in chest CT (infiltration
in both lungs). The infection had a mild evolution in 92%
of cases and in 8% of cases severe forms were registered,
and one critical patient that required non-invasive mechani-
cal ventilation. In 58% of cases women gave birth, of which
93% of cases ended with CS; in 21% of cases the birth was
premature. No cases of neonatal asphyxia were registered,
all children having a negative SARS-CoV-2 result. In 94% of
cases, women were discharged safely [10].

The findings support categorizing pregnant patients
with SARS-CoV-2 positive as a higher risk group, particularly
those with chronic disease (cardiovascular, respiratory sys-
tem such as pneumonia, asthma, autoimmune and neoplas-
tic pathologies, diabetes etc.), with surgery in anamnesis,
with complicated pregnancy and pregnant women in the
second and third trimesters [2, 28].

Another important aspect of COVID-19 disease is the
probability of vertical transmission of SARS-CoV-2 virus, as
no data are known that would certainly refer to this time.
The literature reports several cases of SARS-CoV-2 positive
newborns, but in most cases infection was determined over
30 hours after birth and infection cannot be ruled out fol-
lowing contact with the mother of SARS-CoV-2 positive. In
all the mentioned cases, the condition of the newborns was
satisfactory, lacking obvious symptoms [6, 11]. According to
RCOG data, it is important to note that the SARS-CoV-2 virus
has not been seen in amniotic fluid, placenta or vaginal dis-
charge, currently lacking data on its teratogenic action [2, 6,
32, 34].

According to CDC recommendations, vertical transmis-
sion of the virus is unlikely, but in the postpartum period the
risk of contamination of the child increases through contact
with the SARS-CoV-2 positive person (mother or relative)
[4, 8]. There are findings that show that children were born
with the negative test for SARS-CoV-2 and the increased level
of IgM and Ig G from SARS-CoV-2 positive mothers. Thus, ac-
cording to the data of Dong L. et al., a newborn from a SARS-
CoV-2 positive mother, shows increased level of IgG and IgM
in the SARS-CoV-2 virus detected 2 hours postpartum, with
5 subsequent negative smears, taken between 2 hours and
16 days of life [14]. Zeng L. et al. study appreciated 3 cases
of SARS-CoV-2 positive newborns from SARS-CoV-2 positive
mothers, in 2 cases children showing weakness, fever, being
diagnosed with pneumonia. Repeated samples of the SARS-
CoV-2 virus from the nasopharynx and faeces, taken on the
2m and 4™ day of life, showed positive results, the test being
negative on the 6th day of life. In the third case, a cesarean
section at 31 weeks of gestation +2 days was done due to
the association of pneumonia and respiratory distress syn-
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le, prelevate la 2-a si a 4-a zi de viatd, au aratat rezultate po-
zitive, testul fiind negativ la a 6-a zi de viata. In al treilea caz,
sarcina a fost finalizatd prin OC la 31 sdptamani de gestatie
+2 zile, din cauza asocierii pneumoniei si sindromului de de-
tresa respiratorie (SDR) la fat, ceea ce a necesitat efectuarea
manevrelor de resuscitare. Nou-nascutul a fost diagnosticat
cu SDR, pneumonie, sepsis neonatal, fiind efectuata ventila-
rea pulmonara noninvaziva, administrata terapia antibacte-
riana, cu insanatosire la a 14-a zi de viata [42].

Di Mascio D. et al. au evaluat rezultatele a 6 studii, in
care au inclus 41 paciente SARS-CoV-2 pozitive si au apre-
ciat o frecventa crescuta de nasteri premature, in 12 cazuri
(29,3%) SDR la fat, OC fiind efectuata la 38 femei (92,7% ca-
zuri) [12]. Liu Y. et al. au determinat 2 cazuri de mortalitate
perinatald, In urma cercetarii efectuate asupra gestantelor
SARS-CoV-2 pozitive, intr-un caz la o gestanta internata la
34 saptamani de gestatie, cu acuze la febra, cefalee, starea
cdreia, pe parcursul spitalizarii s-a Tnrautatit [23]. Zhu H. et
al. au apreciat un caz de deces neonatal, copilul fiind nas-
cut la 34 saptamani de gestatie +5 zile, fiind transferat la 30
min. dupa nastere in sectia de reanimare din cauza manifes-
tarii dispneei pronuntate, care peste 8 zile a dezvoltat soc
refractar, insuficientd poliorganica, sindromul de coagulare
intravasculara diseminata, cu transfuzia ulterioara de masa
trombocitard, eritrocitara si plasma sangvina. Decesul a sur-
venit la a 9-a zi postpartum [43]. Astfel, majoritatea studi-
ilor mentionate demonstreaza prezenta unor consecinte
si complicatii perinatale la femeile SARS-CoV-2 pozitive. In
ceea ce priveste posibilitatea realizarii procedurilor de ferti-
lizare in vitro, European Society of Human Reproduction and
Embryology (ESHRE) sustine ca oocitele si embrionii nu au
receptori pentru virusul SARS-CoV-2 si exista o probabilita-
te minima ca sa fie infectati de noul coronarovirus, iar zona
pellucida le ofera protectie tnalti In scopul prevenirii posibi-
lelor complicatii si, in special, a mortalitatii materne si fetale,
este necesara abordarea unei conduite corecte si etapizate
in sarcind, care presupune evaluarea starii gravidei, fatului
si evolutiei sarcinii, conform standardelor de ingrijire ante-
natala. Pentru a spori calitatea prestarii serviciilor medicale
antenatale 1n perioada de pandemie COVID-19, se recoman-
da ca evaluarea sa fie efectuata prin metode de telemedicina
sau la telefon, ceea ce ar permite mentinerea conexiunii cu
medicul de familie si obstetrician si optimizarea distantei
sociale [3, 31]. Supravegherea antenatald presupune efectu-
area consultului pentru a raspunde la intrebarile gestantelor,
a le informa si consilia, pentru a minimaliza starea de stres
in perioada de pandemie COVID-19. Gravidelor le este reco-
mandat sa efectueze monitorizarea temperaturii, frecventei
fespira,tiei si saturatiei O,,in masura posibilitatilor existente.
In perioada de pandemie COVID-19 trebuie evitate investi-
gatiile / procedurile care necesita transportarea gestantei in
afara zonei de autoizolare sau cu risc crescut de contaminare
cu SARS-CoV-2 [13, 22, 35, 41].

Astfel, gravidele cu evolutia fiziologica a sarcinii si fara
patologie somaticd ar trebui sa ramana In autoizolare la
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drome (SDR) in the fetus, which required resuscitation ma-
neuvers. The newborn was diagnosed with SDR, pneumonia,
neonatal sepsis, being performed noninvasive lung ventila-
tion, administered antibacterial therapy, with recovery at
the 14th day of life [42].

Di Mascio D. et al. evaluated the results of 6 studies, which
included 41 SARS-CoV-2 positive patients and assessed an in-
creased frequency of premature births, in 12 cases (29.3%)
fetal RDS, CS being performed in 38 women (92.7% cases)
[12]. Liu Y. et al. determined 2 cases of perinatal mortality,
following the research carried out on SARS-CoV-2 positive
pregnant women, in one case in a pregnant woman hospital-
ized at 34 weeks of gestation, with fever, headache, the con-
dition of which, during hospitalization worsened [23]. Zhu
H. et al. described a case of neonatal death, the child being
born at 34 weeks of gestation +5 days, being transferred 30
minutes after delivery to the intensive care unit due to the
manifestation of pronounced dyspnea, in 8 days developed
refractory shock, polyorganic insufficiency, the syndrome
of disseminated intravascular coagulation, with subsequent
transfusion of platelet, erythrocyte and blood plasma. The
death occurred on the 9% postpartum day [43]. Thus, most
of the mentioned studies demonstrate the presence of peri-
natal consequences and complications in SARS-CoV-2 posi-
tive women. Regarding the possibility of performing in vitro
fertilization procedures, the European Society of Human
Reproduction and Embryology (ESHRE) argues that oocytes
and embryos have no receptors for the SARS-CoV-2 virus and
are unlikely to be infected with the new coronavirus, and the
pellucid area provides them with high protection [15].

In order to prevent possible complications and, in par-
ticular, maternal and fetal mortality, it is necessary to follow
up the pregnancy step by step, which involves assessing the
condition of the pregnant woman, her complaints, the fe-
tus, according to the standards of antenatal care. In order to
increase the quality of antenatal care in the COVID-19 pan-
demic, it is recommended to provide care through telemedi-
cine or by using the telephone, which would allow the con-
nection with the family doctor and obstetrician, and the op-
timization of social distancing [3, 31]. Antenatal care should
assess and assure the needs of pregnant women, answer
all her worries and complaints, inform and advise them, to
minimize stress during the COVID-19 pandemic. Pregnant
women are advised to monitor the temperature, respiration
rate and O, saturation if possible. During the COVID-19 pan-
demic, investigations and procedures that require the trans-
portation of the pregnant woman outside the self-isolation
zone, or the zone with an increased risk of SARS-CoV-2 con-
tamination should be avoided [13, 22, 35, 41].

Thus, pregnant women with physiological evolution of
pregnancy and without chronic diseases should remain in
self-isolation at home, according to some recommendations
until at least 2 weeks before the presumed date of birth [6].
In case of complications related to pregnancy (bleeding,
hypertensive conditions etc.) or childbirth (uterine con-
tractions, premature rupture of amniotic membranes etc.),
women should be evaluated in medical units, where they will
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domiciliu, conform unor recomandari pana cu cel putin 2
saptimani inainte de data presupusi a nasterii [6]. In cazul
survenirii complicatiilor legate de sarcina (sangerare, stari
hipertensive etc.) sau nastere (aparitia contractiilor uterine,
ruperea prematura a membranelor amniotice etc.), femeile
trebuie evaluate in unitati medicale, unde vor primi reco-
mandari in functie de starea la momentul adresarii si statu-
tul COVID-19. Unele surse recomanda efectuarea screening-
ului si testarea gravidelor la infectia SARS-CoV-2 inainte si in
momentul internadrii [2]. Trierea pacientelor este efectuata
prin screening verbal despre prezenta semnelor respiratorii
caracteristice infectiei COVID-19 si a fisei epidemiologice [2,
30].

Conform recomandarilor International Society of Ultra-
sound in Obstetrics and Gynecology (ISUOG), in perioada
de pandemie COVID-19, examenul ecografic este efectuat in
sarcina, in regim imediat la pacientele cu SARS-CoV-2 pozitiv,
in caz de complicatii legate de evolutia sarcinii, a starii ma-
mei sau a fitului sau complicatii postpartum. In caz de SARS-
CoV-2 negativ sau lipsa simptomelor, examenul ecografic
poate fi amanat si efectuat la momentul potrivit. Gravidelor
SARS-CoV-2 pozitive simptomatice, la necesitate, li se efectu-
eaza diagnostic imagistic, indiferent de varsta de gestatie, cu
aplicarea masurilor de protectie existente [9, 27, 28].

Saturatia O, la gestanta trebuie mentinuta la 95%. La di-
minuarea acestui parametru, se indica aprecierea presiunii
partiale a oxigenului (Pa0,), care trebuie sa fie 270 mmHg
pentru a mentine gradientul optim de difuzie a O, din par-
tea maternad a placentei spre cea fetala [18, 19]. Cercetatorii
mentioneaza ca daca in sarcina si / sau in travaliul se apreci-
aza stare febrild, este necesar de efectuat diagnostic diferen-
tial inclusiv cu corioamnionita [2, 4]. Este cunoscut faptul,
ca in infectia SARS-CoV-2 pot surveni schimbari de laborator
(cresterea transaminazelor si creatininei; trombocitopenia),
ceea ce necesita diferentierea de preeclampsie si sindromul
HELLP [2, 20, 30].

Conform recomandarilor Society for Maternal-Fetal Me-
dicine (SMFM) si Society for Obstetric Anesthesia and Pe-
rinatology (SOAP), decizia despre administrarea sulfatului
de magneziu cu scop de neuroprotectie la fat, trebuie luata
in functie de evaluarea beneficiilor fetale vs. riscul inhibarii
functiei respiratorii materne. In cazul dereglarii functiei re-
nale, doza preparatului trebuie ajustata. Poate fi abordata si
metoda de alternativa, cu introducerea unei singure doze de
4 g in bolus, la pacientele cu dereglari respiratorii moderate.
in caz de preeclampsie, va fi apreciat riscul / beneficiul de
administrare a preparatului, in mod individualizat [24]. Indi-
catiile International Federation of Gynecology and Obstetrics
(FIGO) sustin cd administrarea glucocorticoizolor, cu scop
de prevenirea SDR la fat trebuie efectuata cu precautie, din
cauza ca ar putea conduce la inrautatirea starii femeii sau
tergiversa finalizarea sarcinii la pacienta in stare critica [23].
Decizia trebuie luata in cadrul unui consiliu multidisciplinar,
format din medicii obstetricieni si neonatologi [2, 25, 36]. In
cazul nasterii premature la pacienta COVID-19 confirmata,
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receive recommendations depending on their health status
at the time and COVID-19 status. Some sources recommend
screening and testing of pregnant women for SARS-CoV-2 in-
fection before and at the time of hospitalization [2]. Patient
screening is performed by verbal screening about the pres-
ence of respiratory signs characteristic of COVID-19 infec-
tion and the epidemiological record [2, 30].

Ultrasound scanning in pregnant women with SARS-
CoV-2 positive, in case of complications related to the evolu-
tion of pregnancy, maternal or fetal conditions or postpartum
complications should be done as soon as possible, according
to the recommendations of the International Society of Ultra-
sound in Obstetrics and Gynecology (ISUOG). In case of SARS-
CoV-2 negative or no symptoms, the ultrasound examination
can be postponed and performed at the right time. Symptom-
atic SARS-CoV-2 positive pregnant women, if necessary, are
offered the scan, regardless of gestational age, with the ap-
plication of existing protection measures [9, 27, 28].

Oxygen saturation in pregnant women should be main-
tained at 95%. When this parameter decreases, the apprecia-
tion of the partial pressure of oxygen (Pa0,), which must be
270 mmHg to maintain the optimal O, diffusion gradient from
the maternal part of the placenta to the fetal one [18, 19], is in-
dicated. Researchers point out that if fever is observed during
pregnancy and / or labor; it is necessary to make a differential
diagnosis with chorioamnionitis [2, 4]. It is known that labo-
ratory changes can occur in SARS-CoV-2 infection (increased
transaminases and creatinine; thrombocytopenia), which
requires differentiation from preeclampsia and HELLP syn-
drome [2, 20, 30].

According to the recommendations of the Society for
Maternal-Fetal Medicine (SMFM) and the Society for Obstet-
ric Anesthesia and Perinatology (SOAP), the decision on the
administration of magnesium sulfate for neuroprotective
purposes in the fetus should be made based on the evalu-
ation of fetal benefits vs. the risk of inhibition of maternal
respiratory function. In case of impaired renal function, the
dose of the drug should be adjusted. The alternative method
suggests administration of a single dose of 4 g in a bolus,
in patients with moderate respiratory disorders. In case of
preeclampsia, the risk / benefit of administration of the drug
will be assessed individually [24]. The International Federa-
tion of Gynecology and Obstetrics (FIGO) states that gluco-
corticoids should be used with caution to prevent fetal RDS,
as they may worsen the woman'’s condition or delay delivery
in the critically ill patient [23]. The decision must be taken
in a multidisciplinary team, made up of obstetricians and
neonatologists [2, 25, 36]. In the case of premature birth in
confirmed COVID-19 patient, tocolysis is not recommended
to provide time for corticosteroid administration [26].

There is currently no specific treatment for SARS-CoV-2
infection, including in pregnancy. Experimental animal re-
search is currently being conducted to assess the efficacy
of antimalarial (chloroquine and hydroxyhloroquine), anti-
viral (remdesivir, ribavirin, favipiravir), antiretroviral (lopi-
navir and ritonavir) drugs in the treatment of SARS-CoV-2
infection [33]. Adverse effects (teratogenicity, CNS damage,
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nu se recomanda efectuarea tocolizei pentru a oferi timp de
administrare a corticosteroizilor [26].

La moment, nu exista tratament specific pentru infectia
SARS-CoV-2, inclusiv, in sarcini. In prezent, se efectueaza
cercetdri experimentale pe animale pentru aprecierea efica-
citatii preparatelor antimalarice (chloroquina si hidroxihlo-
roquina), antivirale (remdesivir, ribavirin, favipiravir), an-
tiretrovirale (lopinavir si ritonavir) in tratamentul infectiei
SARS-CoV-2 [33]. In cazul administrarii hidroxichloroquinei
au fost apreciate efecte adverse (teratogenitate, lezarea SNC,
ototoxicitate, hemoragie retiniana si patologia de pigmentare
a retinei). Ribavirina este contraindicata in sarcing, iar rem-
desivirul nu este recomandat [16]. In urma administrarii de
lopinavir si ritonavir, nu s-au atestat anomalii de dezvolta-
re a fatului. Este recomandata utilizarea de acetaminofen si
ibuprofen pentru controlul durerii in perioada de gestatie, in
conditii de infectare cu SARS-CoV-2 [19].

Infectia SARS-CoV-2 nu constituie o indicatie pentru fina-
lizarea sarcinii prin OC conform recomandarilor WHO. RAN-
ZCOG sustine cad daca gestanta este SARS-CoV-2 pozitiva, in
lipsa riscului pentru starea sanatatii ei si a indicatiilor ob-
stetricale, OC si inductia travaliului trebuie amanate pe cat
este posibil, iar cu o zi inainte de efectuare, se recomanda
aprecierea SARS-CoV-2 [2, 6, 29, 38]. Conform American Col-
lege of Obstetricians and Gynecologists (ACOG), interventiile
mentionate pot fi efectuate si dupa finalizarea regimului de
izolare, pentru a minimaliza riscul de infectare a nou-ndscu-
tului [1]. Decizia despre modalitatea de finalizare a sarcinii
este luata in cadrul consiliului multidisciplinar, in functie de
indicatiile obstetricale si starea gravidei, varsta gestationala
si starea fatului. Orice procedura obstetricala programata,
trebuie sa fie efectuata in ultimul rand, pentru a minimaliza
riscul raspandirii infectiei [17, 37].

In cazul survenirii spontane a contractiilor in infectia
SARS-CoV-2, se recomanda conduita nasterii pe cale natu-
rald, sub monitoring riguros al starii mamei si fatului. Pa-
cienta cu SARS-CoV-2 confirmata, trebuie sa fie internata /
transferata in sectia obstetricald (sala de nastere) special
echipata, doar cand travaliul este instalat. Conduita nasterii
trebuie efectuata de catre o echipa specializata, cu experien-
t4, cu utilizarea echipamentului necesar [2, 9, 17, 30, 32]. In
travaliu se recomanda de efectuat monitorizarea tempera-
turii, frecventei respiratiei si Sp0O, a parturientei; se apreci-
aza raportul dintre volumul de lichid administrat si evacuat,
pentru a obtine un echilibru optim si a evita supraincarcarea
lichidiana [37].

Pentru cuparea sindromului dolor, se da predilectie anal-
geziei epidurale 1n travaliul precoce din cauza ca minimali-
zeazd necesitatea anesteziei generale in caz de OC urgente,
intubarea avand un risc Tnalt pentru producerea de aerosoli
si expunerea unui risc suplimentar de contaminare [2, 17,
36, 44]. In cazul parturientelor SARS-CoV-2 pozitive, poate
fi luata in considerare necesitatea scurtdrii perioadei de ex-
pulzie si limitarea scremetelor, prin utilizarea metodelor de
nastere instrumentald (vacuum extractia sau aplicarea for-
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ototoxicity, retinal haemorrhage and retinal pigmentation
pathology) with hydroxychloroquine have been reported.
ribavirin is contraindicated in pregnancy and remdesivir is
not recommended [16]. Following administration of lopi-
navir and ritonavir, no abnormalities in fetal development
were observed. Is recommended to use of acetaminophen
and ibuprofen, to control pain during pregnancy under con-
ditions of SARS-CoV-2 infection [19].

SARS-CoV-2 infection is not an indication for CS accord-
ing to WHO recommendations. RANZCOG argues that if the
pregnant woman is SARS-CoV-2 positive, in the absence of
a risk to her health and obstetric indications, CS and labor
induction should be postponed as much as possible, and one
day before planned delivery the assessment of SARS-CoV-2
is recommended [2, 6, 29, 38]. According to the American
College of Obstetricians and Gynecologists (ACOG), these in-
terventions can be performed even after the end of the iso-
lation regime, in order to minimize the risk of infecting the
newborn [1]. The decision on how to end the pregnancy is
made in a multidisciplinary team, depending on the obstet-
ric indications and the health status of the pregnant wom-
an, the gestational age, and the condition of the fetus. Any
scheduled obstetric procedure must be reasonable in order
to minimize the risk of spreading the infection [17, 37].

In case of spontaneous uterine contractions in SARS-
CoV-2 positive pregnant women, natural delivery is recom-
mended, under rigorous monitoring of the mother and fetus.
The patient with confirmed SARS-CoV-2, should be hospi-
talized / transferred to a specially equipped obstetric ward
(delivery room) only when labor is imminent. The manage-
ment of delivery must be done by a specialized team with ex-
perience, with the use of the necessary equipment [2, 9, 17,
30, 32]. In labor, it is recommended to monitor the tempera-
ture, respiration rate and SpO,; data on the ratio between
the volume of liquid administered and discharged should
be registered, in order to obtain an optimal balance and to
avoid liquid overload [37].

Epidural analgesia is preferred in early labor because
it minimizes the need for general anesthesia in case of ur-
gent CS, intubation having a high risk for aerosol production
and exposure to an additional risk of contamination [2, 17,
36, 44]. In SARS-CoV-2 positive cases, the expulsion period
should be shortened and pushing should not be delayed
because it prolongs time to delivery; vacuum extraction or
forceps application should be considered, due to increased
risk of chorioamnionitis and postpartum hemorrhage [26,
25, 34].

In the COVID-19 pandemic condition, skin-to-skin con-
tact of the newborn with the mother and positioning at her
breast is not recommended. The newborn will be isolated
in a specialized ward, until the SARS-CoV-2 status is being
assessed, with repeated testing. Neonatal vaccination and
screening are possible only after receiving a negative SARS-
CoV-2 result [2, 12]. According to WHO recommendations,
SARS-CoV-2 virus was not detected in breast milk in SARS-
CoV-2 positive women. The decision about breastfeeding
is made by the woman, the neonatologist and obstetrician,



130

cepsului), inclusiv din cauza riscului crescut pentru coriam-
nionita si hemoragie postpartum [26, 25, 34].

In conditia de pandemie COVID-19, nu se recomandi
contactul piele-la-piele a nou-nascutului cu mama si poziti-
onarea la sanul acesteia. Acesta trebuie maximum izolat in-
tr-o sectie pecializata, fiind apreciat statutul SARS-CoV-2, cu
testarea repetatad. Vaccinarea si screening-ul neonatal sunt
efectuate doar dupa primirea rezultatului SARS-CoV-2 ne-
gativ [2, 12]. Conform recomandarilor WHO, virusul SARS-
CoV-2 nu a fost apreciat in laptele matern la femeile SARS-
CoV-2 pozitive. Decizia despre aldptare este luata de catre
femeie, medicul neonatolog si obstetrician, fiind corelata cu
starea pacientei. Conform recomandarilor WHO, CDC, RCOG,
alaptarea este posibila dacd mama urmeaza masuri de pre-
cautie (poartda masca, isi dezinfecteaza mainile si suprafetele
etc.) [40]. Daca starea mamei este grava, se ia decizia de izo-
lare imediata a nou-ndscutului si alaptarea cu laptele matern
obtinut prin stoarcere. in situatiile mentionate este necesar
de luat inconsiderare masurile sanitaro-epidemiologice ri-
guroase, cu prelucrarea pompei, a recipientelor de pastrare
a laptelui matern etc [2, 7].

Se considera necesara externarea la domiciliu cat mai ra-
pid posibil in perioada postpartum. Unele protocolae suge-
reaza externarea in prima zi postpartum pentru femeile care
au nascut per vias naturalis si la a 2-a zi postpartum dupa
0C, daca starea pacientelor permite si nu sunt prezente com-
plicatii, pentru a minimaliza riscul de infectare prin contact,
decizia fiind luata in consiliu multidisciplinar [2].

Concluzii

Conform datelor literaturii de specialitate, gestantele nu
reprezinta grupul de risc crescut pentru manifestarea mala-
diei COVID-19, iar evolutia acesteia in sarcina este similara
cu cea din afara sarcinii. Cu toate acestea, trebuie pastrata
vigilenta in monitorizarea antenatald, In special in forma
grava. Pana 1n prezent nu sunt date certe, care s-ar referi la
transmiterea verticala a virusului SARS-CoV-2 si / sau efec-
tul teratogen al acestuia. Totodatd, infectia ar putea avea o
evolutie complicata la pacientele cu maladii somatice si /
sau evolutia complicata a sarcinii, preparatele medicamen-
toase utilizate fiind alese cu precautie din cauza posibilului
efect teratogen.

Infectia SARS-CoV-2 nu constituie indicatie pentru efec-
tuarea operatiei cezariene, decizia despre modalitatea si
timpul oportun de finalizare a sarcinii / nasterii, fiind luata
in functie de evolutia sarcinii / nasterii, starea mamei si /
sau a fatului. Aldptarea la san nu este contraindicata mame-
lor SARS-CoV-2 pozitive, In conditiile utilizarii masurilor de
profilaxie si acceptul medicului neonatolog si obstetrician.
Datele studiilor sugereaza ca in perioada dat3, fiecare paci-
entd trebuie apreciata ca fiind potential SARS-CoV-2 pozi-
tiva, cu aplicarea tuturor masurilor de precautie, necesare
pentru a scadea riscul de infectare a pacientelor si persona-
lului medical.

Din cauza unor aspecte inca slab elucidate, legate de influ-
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being correlated with the patient’s condition. According to
the recommendations of WHO, CDC, RCOG, breastfeeding is
possible if the mother follows precautions (wears a mask,
disinfects her hands and surfaces etc.) [40]. If the mother’s
condition is severe, she will be immediately isolated from
the newborn and breastfeeding will be done with breast
milk obtained by pumping. In the mentioned situations, it
is necessary to take into account the rigorous sanitary-ep-
idemiological measures, the entire pump should be appro-
priately disinfected and all parts of the pump that come in
contact with breast milk [2, 7].

Early postnatal discharge is recommended. Some pro-
tocols suggest discharge on the first day postpartum for
women who gave birth per vias naturalis and on the second
day after a CS, if the condition of the patient allows and no
complications were registered, to minimize the risk of infec-
tion by contact [2].

Conclusions

The literature review suggests pregnant women are not
at greater risk of severe development of the COVID-19 dis-
ease and its evolution in pregnancy is similar to that outside
pregnancy. However, vigilance should be maintained in an-
tenatal monitoring, especially in severe cases. To date, there
are no clear data on the vertical transmission of SARS-CoV-2
virus and / or its teratogenic effect. At the same time, the in-
fection could have a complicated evolution in patients with
chronic diseases and / or a complicated evolution of the
pregnancy, the drugs used for treatment being chosen with
caution due to the possible teratogenic effect.

Presence of SARS-CoV-2 infection is not an indication to
alter the route of delivery, the decision on how and when
to finalize the pregnancy / delivery, being taken depending
on its evolution, the condition of the mother and / or fetus.
Breastfeeding is not contraindicated in SARS-CoV-2 positive
mothers, provided that prophylaxis measures are used and
with the consent of the neonatologist and obstetrician. The
findings of the study suggest that in this period, each patient
should be assessed as a potential SARS-CoV-2 positive, with
the application of all necessary precautions to reduce the
risk of infection of patients and medical staff.

Due to some still poorly elucidated issues related to
the influence of SARS-CoV-2 virus and the development
of the COVID-19 disease in the perinatal period, there are
needed further researches, to answer the unresolved ques-
tions. At present, the management of pregnancy, childbirth
and the postpartum period during COVID-19 pandemic
in the Republic of Moldova is carried out according to the
Provisional National Clinical Protocol ,New type coronavi-
rus infection (COVID-19)” (https://msmps.gov.md/sites/
default/files/pcn_provizoriu_-_infectia_cu_coronavirus_de_
tip_nou_covid-19_aprobat_prin_ordinul_msmps_nr.336_
din_30.03.2020_ro.pdf).
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enta virsului SARS-CoV-2 si a dezvoltarii maladiei COVID-19
in perioada perinatala, este necesara efectuarea cercetarilor
ulterioare, pentru a oferi raspuns la intrebarile inca nere-
zolvate. La moment, conduita sarcinii, nasterii si perioadei
postpartum in pandemia COVID-19 in Republica Moldova,
se efectueaza conform Protocolului clinic national provizo-
riu ,Infectia cu coronavirus de tip nou (COVID-19)” (https://
msmps.gov.md/sites/default/files/pcn_provizoriu_-_infec-
tia_cu_coronavirus_de_tip_nou_covid-19_aprobat_prin_ordi-
nul_msmps_nr.336_din_30.03.2020_ro.pdf).
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Pacientii cu cancer sunt mai susceptibili infectiei cu SARS-
CoV-2 decat populatia generald, din cauza imunosupresiei
produsa de cancerul in sine, dar si de tratamentele antine-
oplazice. Din cauza lipsei unor criterii de diagnostic si trata-
ment specific a pacientilor oncologici cu maladia COVID-19,
cat si lipsa unor protocoale clinice unanim acceptate, elabo-
rarea masurilor certe de triaj, diagnostic si tratament specific,
este iminenta pentru a obtine un prognostic cat mai favorabil.

Ipoteza de cercetare

Expunerea unei sinteze narative a literaturii stiintifice
contemporane, cu privire la prezentarea cat mai ampla a
masurilor de conduita diagnostica si terapeutica, vis-a-vis de
pacientul oncologic In asociere cu COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

Articolul prezinta o sinteza a studiilor contemporane
la nivel international privind tabloul clinic, diagnosticul,
complicatiile, tratamentul, prognosticul si evolutia patologiei
oncologice si COVID-19.
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What is not known yet, about the topic

Cancer patients are more susceptible to SARS-CoV-2 infec-
tion than the general population, due to immunosuppression
caused by cancer itself, but also by antineoplastic therapies.
Due to the lack of specific diagnostic and treatment criteria
for cancer, patients with COVID-19 disease, as well as the lack
of unanimously accepted clinical protocols, it is necessary to
develop clear triage, as well as specific diagnosis and treat-
ment measures to obtain a more favorable prognosis.

Research hypothesis

The narrative synthesis of the contemporary scientific lit-
erature, can reflect the comprehensive presentation of the di-
agnostic and therapeutic management of oncological patients
with COVID-19.

Article’s added novelty on this scientific topic

The article presents a synthesis of contemporary interna-
tional studies on the clinical picture, diagnosis, complications,
treatment, prognosis and evolution of oncological disease
and COVID-19.
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Rezumat

Introducere. COVID-19 este o boala infectioasa cauzata
de coronavirus, cunoscuta prin faptul ca poate provoca in-
fectii respiratorii cu simptomele unei raceli banale, pana la
sindromul respirator acut sever, numit si SARS. SARS-CoV-2
ramane in prezent o infectie necunoscuta, putin studiata si
tot mai putin este elucidat impactul acesteia asupra bolna-
vilor oncologici. Cercetdrile in aceasta directie, In plan de
determinare a influentei acestei infectii, in special, asupra
persoanelor suferinde de neoplazii maligne, stabilirea dia-
gnosticului si a tratamentului specific pentru pacientii onco-
logici cu maladia COVID 19 sunt esentiale pentru a determi-
na o evolutie favorabila acestui contingent de bolnavi.

Material si metode. Din sursele PubMed, Scopus, Pro-
tocoale clinice internationale au fost selectate articole pu-
blicate din perioada decembrie 2019 pana in prezent, dupa
introducerea cuvintelor cheie: ,,COVID-19” ,sindromul acut

~n

respirator sever’, ,pneumonie atipicd’, ,coronavirus’, ,pande-
mie’, ,maladie oncologicd’, ,tratament specific oncologic” A
fost selectata si procesata informatia despre epidemiologia,
tabloul clinic, complicatiile, diagnosticul, diagnosticul dife-
rential, triajul pacientilor oncologici cu COVID-19, tratamen-
tul specific.

Rezultate. Dupa procesarea informatiei din bazele de
date PubMed, Scopus si Protocoale clinice internationale con-
form criteriilor de cautare, au fost gasite si selectate 38 de
articole privind pacientii oncologici In perioada pandemiei,
infectati cu SARS-CoV-2, care au fost considerate reprezen-
tative pentru materialele publicate la tema acestui articol de
sinteza.

Concluzii. Pacientii oncologici sunt un grup specific de
pacienti foarte susceptibili la orice infectie, dar in special
la infectia SARS-CoV-2, ceea ce denotd importanta cunoas-
terii tuturor particularitatilor acestei infectii, necesitand un
diagnostic rapid si un tratament eficient din cauza evolutiei
progresive a infectiei.

Cuvinte cheie: COVID-19, SARS-CoV-2, pneumonie atipi-
3, tratament oncologic specific.

Introducere

COVID-19 este o boala infectioasa cauzata de noul co-
ronavirus, care cauzeaza sindromul respirator acut sever
(SARS) [1]. Avand in consideratie raspandirea fulminanta
a acestui virus, caracterizata prin virulenta sa foarte inalta,
Organizatia Mondiald a Sanatatii a fost impusa de situatia
de a declara stare de pandemie. In prezent, nu existi careva
masuri specifice de profilaxie COVID-19, dupa cum nu exista
nici metode eficiente de tratament.

Material si metode

Pentru realizarea obiectivului trasat a fost efectuata cau-
tarea initiala a literaturii stiintifice de specialitate, identifica-
te de motorul de cdutare Google Search si din bazele de date
PubMed, Scopus, Protocoale clinice internationale. Criteriile
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Abstract

Introduction. COVID-19 is an infectious disease caused
by coronavirus, known to cause respiratory infections, with
symptoms of a common cold to severe acute respiratory syn-
drome, also called SARS. SARS-CoV-2 currently remains an
unknown and little-studied infection and its impact on can-
cer patients is even less elucidated. Research on this issue, in
order to determine the influence of this infection, especially
on people suffering from malignant neoplasms, as well as
establishing the diagnosis and specific treatment for cancer
patients with COVID-19 disease, are essential to determine
the favorable evolution of this contingent of patients.

Material and methods. Articles published from Decem-
ber 2019 until the present in PubMed, Scopus, and Interna-
tional Clinical Protocols have been selected, according to the
keywords: “COVID-19’, “severe acute respiratory syndrome’,

” o« » o« » o«

“atypical pneumonia’, “coronavirus’, “pandemic’, “oncologi-
cal disease’, “specific oncological treatment”. The information
about epidemiology, clinical picture, complications, diagno-
sis, differential diagnosis, triage of cancer patients with CO-
VID-19, and specific treatment was selected and processed.

Results. After processing the information from the
PubMed, Scopus and International Clinical Protocols databas-
es according to the search criteria, 38 articles on cancer pa-
tients during the pandemic, infected with SARS-CoV-2, were
found and selected, which were considered representative
of the materials published on the topic of the synthesis ar-
ticle.

Conclusions. Cancer patients are a specific group of pa-
tients, susceptible to any infection, but especially to SARS-
CoV-2 infection, which indicates the importance of knowl-
edge of all the infection peculiarities, requiring rapid diag-
nosis and effective treatment due to the progressive evolu-
tion of the infection.

Key words: COVID 19, SARS-CoV-2, atypical pneumonia,
specific oncological treatment.

Introduction

COVID-19 is an infectious disease caused by new corona-
virus that causes severe acute respiratory syndrome (SARS)
[1]. Considering the sudden spread of this virus, character-
ized by an extremely high virulence, the World Health Orga-
nization, through force of circumstances, declared the state of
pandemic. There are currently no specific COVID-19 prophy-
laxis measures, as there are no effective treatment methods.

Material and methods

In order to achieve the objective set, the initial search
of the specialized scientific literature was performed, iden-
tified by the search engine Google Search and the PubMed,
Scopus, International Clinical Protocols databases. The inclu-
sion criteria for articles were cancer patients infected with
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de includere a articolelor au fost pacientii oncologici in peri-
oada pandemiei infectati cu SARS-CoV-2, dupa introducerea
urmatoarelor cuvinte cheie,COVID-19’, ,sindromul acut res-
pirator sever’, ,pneumonie atipicd’, ,coronavirus’, ,pandemie’,
»~maladie oncologicd’; ,,tratament specific oncologic”.

Pentru selectarea avansata a surselor bibliografice au fost
aplicate urmatoarele filtre: articole cu text integral, articole
in limba engleza, articole publicate din luna decembrie 2019
pana in prezent. Dupa o analizad preliminara a titlurilor au
fost selectate articole originale, editoriale, articole de sinte-
zd narativd, sistematica si meta-analizd, ce contin informatii
relevante despre etiopatogenia, simptomele, complicatiile,
diagnosticul, diagnosticul diferential si tratamentul bolna-
vilor oncologici infectati cu SARS-CoV-2. A fost realizata o
cautare In listele de referinte bibliografice a surselor identi-
ficate, care nu au fost gasite initial in baza de date.

Informatia din publicatiile incluse in bibliografie a fost
adunata, studiata, clasificatd, evaluata si sintetizata, eviden-
tiind principalele aspecte ale viziunii contemporane asupra
pacientilor oncologici si infectiei SARS-CoV-2.

In scopul minimalizarii riscurilor de erori sistematice in
studiu, au fost efectuate cautari minutioase in baza de date,
pentru identificarea unui numar maxim de publicatii rele-
vante pentru scopul acestui studiu. Au fost evaluate doar
articolele ce expun asupra criteriilor de includere si utiliza-
te criterii sigure de excludere a articolului in studiu, au fost
analizate toate cercetarile efectuate pana in prezent.

Pentru precizarea unor notiuni au fost consultate surse
aditionale de informatie, iar toate sursele care nu au cores-
puns criteriilor studiului, publicatiile duplicate sau articole
ce nu au corespuns cu scopul studiului au fost excluse din
lista publicatiilor generate de motorul de cautare.

Rezultate

Pacientii cu cancer au o probabilitate de 4-8 ori mai mare
decat populatia generala de a dezvolta complicatii respira-
torii severe legate de COVID-19, marcate prin debut rapid si,
de multe ori, fatal. Riscul este mai crescut la pacientii care
sunt dupa tratament chirurgical, chimioterapic sau radiote-
rapic [3].

Rata cazurilor de deces pentru pacientii cu COVID-19 in
asociere cu alte patologii sunt:

= 1,4% - in lipsa patologiilor concomitente;

= 13,2% - cu boli cardiovasculare preexistente;

= 9,2% - cu diabet zaharat tip [ si II;

= 8,4% - cu hipertensiune arteriala;

= 8,0% - cu boli respiratorii cronice.

Rata cazurilor de deces pentru pacientii cu tumori malig-
ne 1n asociere cu infectia SARS-CoV-2, confirmata prin exa-
men de laborator, reprezinta 7,6% [3].

Printre grupele de pacienti cu risc mai nalt de infectii se-
vere sunt cei cu: afectiuni hematologice (leucemie, limfom),
leucopenie (scaderea numarului de leucocite) produsa de
neoplazie si de tratament, nivel scazut al imunoglubulinelor,
precum in mielomul multiplu, imunosupresie cronica pe fon
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COVID-19 during the pandemic, according to the following
keywords”COVID-19’, “severe acute respiratory syndrome’,

” o ” o ”

“atypical pneumonia’, “coronavirus’, “pandemic’, “oncological
disease’, “specific oncological treatment’.

For the advanced selection of bibliographic sources, the
following filters were applied: full text articles, articles in
English, articles published from December 2019 until the
present. After a preliminary analysis of the titles, original ar-
ticles, editorials, articles of narrative, systematic synthesis,
and meta-analysis were selected, containing relevant infor-
mation about etiopathogenesis, symptoms, complications,
diagnosis, differential diagnosis and treatment of cancer pa-
tients infected with SARS-CoV-2. The search was performed
in the reference lists of the identified sources, which were
not initially found in the database.

The information from the publications included in the
bibliography was gathered, studied, classified, evaluated and
synthesized, highlighting the main aspects of the contempo-
rary vision on cancer patients and SARS-CoV-2 infection.

In order to minimize the risks of systematic errors in the
study, a thorough database search was performed to identify
a maximum number of publications relevant to the purpose
of the study. Only the articles that met the inclusion criteria
were evaluated, safe exclusion criteria being used. All the re-
searches carried out so far were analyzed.

Additional sources of information were consulted to
clarify some notions. All sources that did not meet the study
criteria and the purpose of the study, publications or articles
generated by the search engine, were excluded from the list
of publications.

Results

Cancer patients are 4-8 times more likely than the gen-
eral population to develop severe COVID-19 related respira-
tory complications, marked by rapid onset and being often
fatal. The risk is higher in patients after surgical treatment,
chemotherapy or radiotherapy [3].

The death rates for patients with COVID-19 in combina-
tion with other diseases are:

= 1.4% - in the absence of concomitant diseases;

= 13.2% - with pre-existing cardiovascular diseases;

= 9.2% - with type I and II diabetes;

= 8.4% - with hypertension;

= 8.0% - with chronic respiratory diseases.

The death rate for patients with malignancies associated
with SARS-CoV-2 infection, confirmed by laboratory exami-
nation, accounts for 7.6% [3].

Among the groups of patients at higher risk of severe in-
fections, there are subjects with the following conditions:
hematological disorders (leukemia, lymphoma), leukope-
nia (decreased leukocyte count) caused by neoplasia and
treatment, low level of immunoglobulins, as in multiple my-
eloma), chronic immunosuppressive therapy such as corti-
costeroids or monoclonal antibodies, allogeneic stem cell
transplantation or other cell therapies [7].
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de tratamente cu corticosteroizi sau anticorpi monoclonali,
transplant alogenic de celule stem sau alte terapii celulare [7].

Se estimeaza ca riscul de a fi internat pentru tratament
este de 4 ori mai mare, iar riscul de deces este de 10 ori mai
mare la un pacient oncologic cu COVID-19. Acest risc cres-
cut pare deosebit de marcat la cei cu limfopenie sau neutro-
penie, caracteristica frecvent intalnita la pacientii tratati cu
chimioterapie [8].

De asemenea, pacientii diagnosticati cu COVID-19, care
au urmat tratament antineoplazic cu 14 zile pana la depis-
tarea infectiei, prezinta un risc majorat de aparitie a compli-
catiilor severe. Experienta din China, recent publicata care
a comparat evolutia COVID-19 dintre pacientii cu cancer si
fara, a raportat un risc crescut de internare in spital, evolu-
tie severa si deces pentru pacientii oncologici de 39%, fata
de 8% pentru pacientii neoncologici, precum si durata mai
scurtd pana la aparitia complicatiilor severe de 13 zile fata
de 43 de zile [14].

Conform Liang W. et al. (2020), 1590 din pacienti testati
la infectia SARS-CoV-2 pozitivi, 18 din au avut antecedente
de cancer. Concluzia finald a acestui studiu a fost ca pacientii
oncologici au avut cel mai mare risc de infectare cu SARS-
CoV-2, cu un prognostic mai nefavorabil, decat pacientii fara
antecedente de cancer [4].

Zhang L. et al. (2020), au prezentat date conform carora,
pacientii cu COVID19 si maladie concomitentda oncologica
prezinta un prognostic mai sever decat populatia generala
[9].

Referitor la pacientii oncologici si COVID-19, reprezinta
o dificultate obtinerea rezultatelor elocvente, deoarece di-
mensiunea esantioanelor studiate sunt mici, pacientii fiind
diagnosticati cu diferite tipuri de cancer, cu stadii si compor-
tamente biologice diverse. Acesti pacienti pot fi supusi dife-
ritor strategii de tratament, fie chirurgical, chimioterapic sau
radioterapic. Unii pacienti diagnosticati cu tumori maligne
pot prezenta stabilizarea procesului cu lipsa recidivelor, mai
mult de 4 ani, fiind clinic vindecati. Concluzia finala este ca
abordarea pacientului oncologic cu COVID-19 trebuie sa fie
foarte minutioasa, chiar daca este clinic vindecat nu trebuie
neglijata imunosupresia specifica asociata cancerului [4, 5].

Xu Z. et al. (2020), au raportat ca pacientii cu cancer in
asociere cu COVID-19 dezvolta forme mai severe de boal3,
fiind internati in terapia intesiva, necesitand ventilare inva-
ziva [5].

Bitterman R. et al. (2018), Intr-un studiu retrospectiv
efectuatin Italia care a inclus 355 de pacienti decedati de CO-
VID-19, a raportat ca 20% dintre acestia sufereau de cancer
[8]. Alarmant este faptul cd pacientii oncologici infectati cu
SARS-CoV-2 in China au indicat un risc de 5,3 ori mai mare in
necesitatea de internare in sectia de terapie intensiva, decat
la celelalte persoane (39% vs 8%, p = 0,0003). Un criteriu de
prognostic important pentru riscul de a dezvolta complicatii
respiratorii severe a fost anamnesticul de tratament specific
administrat si / sau chirurgical in lunile precedente (OR =
5,34; p=0,0026).

Managementul tumorilor maligne pe perioada pandemiei COVID-19

It was estimated that the risk of being hospitalized for
treatment is 4 times higher and the risk of death is 10 times
higher in a cancer patient with COVID-19. This increased
risk is particularly marked in those with lymphopenia or
neutropenia, a feature commonly found in patients treated
with chemotherapy [8].

Also, patients diagnosed with COVID-19, who received
antineoplastic treatment for 14 days before the infection
detection, have an increased risk of severe complications.
The recently published experience in China, comparing the
evolution of COVID-19 in patients with and without cancer,
reported an increased risk of hospitalization, severe evolu-
tion and death in cancer patients - 39%, compared to 8%
in non-cancer patients, as well as a shorter duration before
the onset of severe complications of 13 days compared to 43
days [14].

According to Liang W. et al. (2020), 1590 patients tested
positive for SARS-CoV-2 infection, 18 patients had a history
of cancer. The final conclusion of the study was that cancer
patients had the highest risk of SARS-CoV-2 infection, with a
more unfavorable prognosis than patients without a history
of cancer [4].

According to Zhang L. et al. (2020), patients with CO-
VID-19 and a concomitant oncological disease have a more
severe prognosis than the general population [9].

In terms of cancer patients and COVID-19, it is difficult to
obtain eloquent results, given the small size of the samples
studied, patients being diagnosed with different types of
cancer, stages and biological behaviors. These patients may
undergo different treatment strategies, namely, surgery,
chemotherapy or radiotherapy. Some patients diagnosed
with malignant tumors may have a stabilized process with
no recurrence, for more than 4 years, being clinically cured.
The final conclusion is that a thorough approach to cancer
patients with COVID-19 is necessary, even if they are clini-
cally cured, the specificimmunosuppression associated with
cancer should not be neglected [4, 5].

Xu Z. et al. (2020) reported that cancer patients with
COVID-19 develop more severe forms of the disease, being
hospitalized in intensive care units, requiring invasive ven-
tilation [5].

Bitterman R. et al. (2018), in a retrospective study con-
ducted in Italy on 355 patients who died of COVID-19, re-
ported that 20% of them suffered from cancer [8]. It is
alarming that cancer patients infected with SARS-CoV-2 in
China showed a 5.3-fold higher risk of hospitalization in
the intensive care unit than other subjects (39% vs 8%, p
= 0.0003). An important prognostic criterion for the risk of
developing severe respiratory complications was the anam-
nesis of specific treatment and / or surgery in the previous
months (OR = 5.34, p = 0.0026). Also, the rate of respiratory
distress was higher in cancer patients - 13 days versus 43
days (HR = 3.56; 95CI: 1.65 to 7.69) [8, 9].

Onder G. et al. (2020) presented a study conducted in It-
aly on a group of 3000 infected people, showing that 20% of
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De asemenea, rata de detresa respiratorie a fost mai inal-
ta la pacientii cu cancer de 13 zile fata de 43 zile (HR = 3,56;
95CI: 1,65-7,69) [8, 9].

Onder G. et al. (2020), au prezentat un studiu efectuat in
[talia pe un lot de 3000 de persoane infectate, demonstrand
faptul cd 20% dintre persoanele decedate in ultimele 5 luni
au suferit si de o maladie oncologica (cancer esofagian, can-
cer al glandei mamare). In cazul pacientilor cu cancer pul-
monar, deseori s-a soldat cu pneumonie bilaterala rezistenta
la tratament [10].

Conform aceluiasi studiu, 70% dintre pacientii infectati
cu SARS-CoV-2 prezinta stadiul IV. Cauzele decesului au fost:
infarct miocardic acut, sindrom de detresa respiratorie acu-
td, soc toxico-septic si embolism pulmonar [9, 10].

Intarzierea administrarii tratamentului chimioterapic
adjuvant datorita infectiei cu SARS-CoV-2 duce la scaderea
ratei de supravietuire in cancerul colorectal (HR = 1,14;
95CI: 1,10-1,17 la 4 saptdmani) si cancerul mamar (RR =
1,08; 95CI: 1,01-1,15 la 4 saptamani).

In concluzie, pacientii cu cancer prezintd un risc mult mai
mare de la 4 pana la 5 ori de a dezvolta foarte rapid com-
plicatii respiratorii severe, inclusiv deces, indeosebi daca au
suferit interventii chirurgicale sau au primit chimioterapie
in saptamanile precedente [13, 14].

Riscul crescut de infectie cu SARS-CoV-2 si de evolutie
severa a bolii in cazul pacientilor cu cancer si boli cardiovas-
culare a fost confirmat intr-un articol publicat la 20 martie
in revista JACC Cardio Oncology. Conform raportarilor din
China, 1% din pacientii infectati cu SARS-CoV-2 prezentau
cancer iar 40% din cei internati aveau boala cardiovasculara
preexistenta. Datele initiale din China indicau o fatalitate de
5,6% din cauza COVID-19 la pacientii oncologici si de 13,2%
la cei cu boala cardiovasculard, comparativ cu 1% de restul
pacientilor infectati [14, 15].

Terapia antineoplazica, in mod special cea adjuvanta si
neoadjuvanta, este recomand de a fi efectuata conform pro-
gramadrilor daca starea clinico-biologica a pacientilor permi-
te acestlucru. Orice intarziere in administrarea terapiei duce
la scaderea sanselor de supravietuire a pacientilor, de aceea
e necesar de a gasi un compromis rezonabil Intre riscul de
infectie cu SARS-CoV-2 si continuarea administrarii terapiei
oncologice. Societatea Europeana de Oncologie Medicala si
Serviciul National de Sanatate al Angliei, au aprobat acorda-
rea ajutorului medical pacientilor cu cancer in dependenta
de diferite prioritati [15].

Conform unui nou set de recomandari din partea Colegiu-
lui American al Chirurgilor (ACS), interventiile chirurgicale
oncologice ar trebui, pe cat posibil, amanate, Intrucat spita-
lele sunt obligate sa aloce resurse din ce in ce mai mari pen-
tru numarul in continua crestere de pacienti cu COVID-19.
Unii cercetatori au clasat pacientii oncologici asociati cu in-
fectia SARS-CoV-2 1n trei grupe:

= prima grupa - pacienti primari cu diagnosticul morfo-

logic stabilit de tumoare maligna, la care administrarea
tratamentului este primordiala. Initierea tratamentului
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patients who died in the last 5 months, also had an oncologi-
cal disease (esophageal cancer, breast cancer). In patients
with lung cancer, it has often resulted in treatment-resistant
bilateral pneumonia [10].

According to the same study, 70% of patients infected
with SARS-CoV-2 are stage IV. The cause of death was acute
myocardial infarction, acute respiratory distress syndrome,
toxic-septic shock and pulmonary embolism [9, 10].

Delayed administration of adjuvant chemotherapy due
to SARS-CoV-2 infection leads to low survival in colorectal
cancer (HR =1.14; 95CI: 1.10 to 1.17 at 4 weeks) and breast
cancer (RR =1.08; 95CI: 1.01 to 1.15 at 4 weeks).

In conclusion, cancer patients have a much higher risk
of 4-5 times, a fast development of severe respiratory com-
plications, including death, especially if they had surgery or
received chemotherapy in previous weeks [13, 14].

The increased risk of SARS-CoV-2 infection and severe
disease progression in patients with cancer and cardio-
vascular disease was confirmed in an article published on
March 20 in the journal JACC Cardio Oncology. According to
Chinese reports, 1% of patients infected with SARS-CoV-2
had cancer, and 40% of those hospitalized had a pre-existing
cardiovascular disease. The initial data from China indicated
a fatality of 5.6% due to COVID-19 in cancer patients, and
13.2% in those with a cardiovascular disease, compared to
1% of other infected patients [14, 15].

Antineoplastic therapy, especially adjuvant and neoadju-
vant therapy, should be performed as scheduled if patients
clinical and biological condition permits. Any delay in the
administration of therapy decreases the chances of surviv-
al of patients, therefore it is necessary to find a reasonable
compromise between the risk of SARS-CoV-2 infection and
the continuation of oncological therapy. The European So-
ciety of Medical Oncology and the National Health Service
of England have approved the provision of medical care to
cancer patients depending on various priorities [15].

According to a new set of recommendations of the Ameri-
can College of Surgeons (ACS), oncological surgeries should
be postponed as much as possible, as hospitals are forced to
allocate more and more resources to the growing number
of patients with COVID-19. Some researchers have classified
cancer patients associated with SARS-CoV-2 infection into
three groups:

= the first group - primary patients with the established

morphological diagnosis of malignant tumor, in which
the administration of treatment is paramount. Initiati-
on of treatment should be as early as possible, as delay
is more dangerous than association with COVID-19.
The treatment tactics do not change, i.e. surgery, radi-
otherapy or chemotherapy, but the observance of all
safety rules is mandatory. In patients who have been
confirmed and do not require emergency intervention,
such as pre-tumorous skin conditions, basal cell carci-
nomas, intestinal polyps etc. it is recommended to wait
or postpone hospitalization;
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trebuie sa fie cat mai precoce, deoarece amanarea este
mai periculoasa decat asocierea cu COVID-19. Tactica
de tratament nu se modifica fie acesta chirurgicalg,
radioterapicd sau chimioterapica, insa se vor respec-
ta toate normelor de securitate. La pacientii la care a
fost confirmat si nu necesita o interventie de urgentad,
de exemplu starile pre-tumorale ale pielii, carcinoame
bazocelulare, polipi intestinali etc. se recomanda de a
astepta sau amana spitalizarea;
= a Il-a grupa - pacientii care primesc tratament radio-
terapic si / sau chimioterapic in situatia de pandemie.
Aici examinarea acestor cazuri trebuie sa fie individu-
ala la fiecare caz aparte, daca este posibilitate de ama-
narea a tratamentului sau nu. La aceasta categorie de
bolnavi riscurile mari sunt din cauza complicatiilor ce
pot apdrea din cauza tratamentului agresiv oncologic.
Chiar si dupa trei luni de administrarea a chimioterapi-
ei pacientii sunt Intr-un risc major;
a llI-a grupa - bolnavii ce au fost supusi tratamentului
oncologic si la moment nu sunt date de progresarea a
procesului tumoral. Acesti bolnavi au nevoie de exami-
nari de control regulate la medicul oncolog, si in unele
cazuri de progresarea a maladiei, continuarea trata-
mentului. Daca apar unele semne de progresare trebu-
ie sa se informeze medicului oncolog [15, 18].

in perioada de pandemie ar trebui monitorizate cu aten-
tie simptomele, precum febra si cele tipice afectarii respira-
torii la pacientii cu cancer pulmonar care primesc tratament
anti-tumoral, pentru a evalua riscul de infectare cu SARS-
CoV-2. Din punct de vedere al simptomelor clinice, bolnavii
de cancer pulmonar sunt greu de diferentiat de cei cu CO-
VID-19 [18, 19].

Scopul principal in stabilirea diagnosticului la un pacient
cu cancer pulmonar pe durata pandemiei de COVID-19 este
obtinerea materialului bioptic pentru analiza histologica, fo-
losind cea mai putin invazivd metoda. In cazul in care acestor
pacienti li se asociaza simptome respiratorii noi, cum ar fi
dispneea, tusea cu / sau fara febr3, este recomandata efectu-
area tomografiei computerizate a plamanilor [21].

Investigatiile radiologice se vor efectua in cazurile de
suspectie la carcinom sau in cancerul pulmonar in stadiu Il /
[T / IV. De asemenea, acestea se vor utiliza in depistarea pre-
coce a cancerului pulmonar, a nodulilor sau tumorilor pul-
monare suspecte de cancer in stadiul I, II pentru efectuarea
ulterioara a biopsiei. Screeningul cancerului pulmonar prin
tomografie computerizata cu doze mici poate fi amanat pana
cand va fi ,rezolvatd” pandemia COVID-19 [20].

Pe durata pandemiei COVID-19, tratamentul chirurgical
ce necesita a fi aplicat pacientilor va fi selectat in dependen-
td de dimensiunile tumorii. In cazul nodulilor pulmonari cu
diametrul mai mic de 3 cm, suspectati a fi benigni, operatiile
pot fi amanate pe un termen de 3 luni. Interventia chirurgi-
calad la pacientii cu un diagnostic clar de cancer pulmonar
sau cu ganglioni limfatici regionali mai mari de 3 cm trebuie
efectuata in termen de o luna. Orice decizie de interventie
chirurgicala trebuie luata cu atentie si individual pentru fie-
care pacient [21, 22].

Managementul tumorilor maligne pe perioada pandemiei COVID-19

= the 1" group - patients receiving radiotherapy and
chemotherapy in the event of a pandemic. The exami-
nation of these cases must be individual in each case,
whether it is possible to postpone treatment or not. In
this category of patients, high risks are due to compli-
cations that may occur due to an aggressive oncological
treatment. Even after three months of receiving chemo-
therapy, patients are at a major risk;

= the I1I" group - patients subjected to cancer treatment,

who do not present the process progression. These pa-
tients need regular check-ups at the oncologist, and in
some cases of disease progression, the continuation of
treatment. If there are any signs of disease progression,
the oncologist should be informed [15, 18].

During the pandemic, symptoms such as fever and specif-
ic respiratory manifestations should be carefully monitored
in patients with lung cancer receiving anti-tumor treatment
to assess the risk of SARS-CoV-2 infection. In terms of clinical
symptoms, lung cancer patients are difficult to differentiate
from those with COVID-19 [18, 19].

The main goal in establishing the diagnosis in a lung
cancer patient during the COVID-19 pandemic is to obtain
the biopsy for histological analysis, using the least invasive
method. If new respiratory symptoms, such as dyspnea,
cough with / or without fever, are associated with these pa-
tients - computed tomography of the lungs is recommended
[21].

Radiological investigations should be performed in cases
of suspected carcinoma or stage Il / IIl / IV of lung cancer.
They should also be used in the early detection of lung can-
cer, nodules or lung tumors suspected on stage I or II, for
subsequent biopsy. Screening for lung cancer by low-dose
computed tomography may be delayed until the COVID-19
pandemic is ,resolved” [20].

During the COVID-19 pandemic, the surgical treatment
that needs to be applied to patients will be selected depend-
ing on the tumor size. In the case of lung nodules smaller
than 3 cm in diameter, suspected to be benign, operations
can be postponed for 3 months. Surgery in patients with a
clear diagnosis of lung cancer or regional lymph nodes larg-
er than 3 cm should be performed within one month. Any
surgical decision must be made carefully and individually
for each patient [21, 22].

Radiation treatment of lung neoplasia is a priority in ra-
diotherapy of inoperable lung cancer, stage II, 111, with con-
traindications for chemotherapy. Palliative radiotherapy is
recommended in the obstruction of the superior vena cava,
pronounced hemoptysis, compression of the spinal cord,
and significant bone pain. Stereotactic ablative radiotherapy
is applied in stage I of bronchopulmonary cancer and pro-
phylactic cranial irradiation (PCI) after chemotherapy in pa-
tients with limited microcellular lung cancer [21, 23].

Chemo-radiotherapy will be performed in patients with
inoperable non-microcellular stage II and III cancer and in
those with microcellular lung carcinoma, stage [ / Il and III.
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Radioterapia neoplaziei pulmonare este prioritar in cazul
formelor neoperabile 1n stadiile II-1II cu contraindicatii pen-
tru chimioterapie. Radioterapia paliativa este recomandata
in obstructia venei cava superioard, hemoptizie pronuntatg,
compresia maduvei spinarii, durere osoasa semnificativa.
Radioterapia stereotactica ablativa si cea corporala se aplica
in cancerul bronhopulmonar in stadiul I si iradierea crania-
na profilactica (PCI) dupa tratamentul chimioterapic la paci-
entii cu cancer pulmonar microcelular limitat [21, 23].

Chimioradioterapia se va efectua bolnavilor de cancer
non-microcelular in stadiul II si Il inoperabil si la cei cu car-
cinom pulmonar microcelular in stadiul I, II sau III a bolii.
Chimioterapia neoadjuvanta se va efectua in caz de amanare
a interventiei chirurgicale pe un termen de pana la 3 luni
in stadiul clinic II al tumorii. Chimioterapia adjuvanta se va
aplica la pacientii cu cancer pulmonar in pandemia cu CO-
VID-19 in T2b si T3NO a neoplaziei sau N1-2 pentru paci-
entii cu varsta de pana la 65 de ani. La bolnavii cu cancer
pulmonar metastatic se va lua in consideratie tratamentul
chimioterapic de prima linie: chimioterapia + imunoterapia,
doar imunoterapia sau inhibitorii de tirozin-kinaza pentru a
imbunatati prognosticul, simptomatologia si calitatea vietii
bolnavilor de cancer pulmonar [24, 28].

La pacientii la care cancerul bronhopulmonar a progre-
sat este necesara Inceperea chimioterapiei si administrarea
tratamentului cu inhibitori de tirozin-kinaza de linia a doua
sau a imunoterapiei. Trebuie luata In consideratie utiliza-
rea factorului de stimulare a coloniei granulocitelor (G-CSF)
dacg, in pofida modificarii optime a dozei preparatelor chi-
mioterapice, riscul de neutropenie febrila este >10%. Este
necesar de prevazut posibilitatea de inlocuire a chimiotera-
piei intravenoase (etopozid, vinorelbin) cu cea orala pentru
a reduce vizitele la spital. Protectia strictd a pacientilor cu
cancer pulmonar este necesara pentru a evita infectia.

Per general, recomandarile ESMO (Societatea Europeana
pentru Oncologie Medicald) incurajeaza medicii oncologi sa
isi adapteze practicile clinice obisnuite pe perioada pande-
miei: pentru pacientii stabili, mai ales pentru cei care pri-
mesc terapie orala se recomanda telecomunicatia, triaj tele-
fonic cu o zi Inaintea consultatiei pentru a identifica pacientii
cu simptome sugestive de infectie SARS-CoV-2 si a putea lua
masurile necesare. Se recomanda reevaluarea regimurilor
terapeutice pentru a reduce numarul de consultatii medicale
o data la 2-3 saptamani [30, 34].

ASCO (Societatea Americana pentru Oncologie Medicala)
a emis un ghid de Ingrijire a pacientilor cu cancer in timpul
pandemiei COVID-19. In primul rand, ASCO incurajeaza toa-
te persoanele implicate in ingrijirea pacientilor oncologici
sa urmeze ghidurile actuale emise de CDC (Centrul pentru
Controlul si Preventia Bolii). Pentru pacientele care adminis-
treaza tratament hormonoterapic se recomanda livrarea de
preparate, daca exista facilitatea administrarii tratamentul
dat. Supravegherea poate fi efectuata prin telefon, asigurand
ghidajul si administrarea acestora [29, 31].

Procesul de decizie In vederea selectdrii tratamentului
oportun este documentat de echipa multidisciplinard, luand
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Neoadjuvant chemotherapy will be performed in case of
postponement of surgery for up to 3 months in the clinical
stage II of tumor. Adjuvant chemotherapy will be applied to
patients with lung cancer in the COVID-19 pandemic in T2b
and T3NO of neoplasia or N1-2 for patients up to 65 years
of age. In patients with metastatic lung cancer, first-line
chemotherapy: chemotherapy + immunotherapy, immuno-
therapy or tyrosine-kinase inhibitors will be considered to
improve the prognosis, symptoms and quality of life of lung
cancer patients [24, 28].

In patients with bronchopulmonary cancer progression,
it is necessary to start chemotherapy and second-line tyro-
sine-kinase inhibitors or immunotherapy. The use of granu-
locyte colony stimulating factor (G-CSF) should be consid-
ered, if, despite the optimal dose adjustment of the chemo-
therapeutic preparations, the risk of febrile neutropenia is
>10%. It is necessary to provide for the possibility of replac-
ing intravenous chemotherapy (etoposide, vinorelbine) with
oral chemotherapy to reduce hospital visits. Strict protec-
tion of lung cancer patients is necessary to prevent infection.

In general, the recommendations of the ESMO (Europe-
an Society for Medical Oncology) encourage oncologists to
adapt their usual clinical practices during the pandemic: for
stable patients, especially for those receiving oral therapy,
telecommunication is recommended, telephone triage one
day before the appointment to identify patients with symp-
toms suggestive of SARS-CoV-2 infection and to be able to
take appropriate actions. It is recommended to re-evaluate
therapeutic regimens to reduce the number of medical con-
sultations once every 2-3 weeks [30, 34].

The ASCO (American Society for Medical Oncology) has
issued a guide to caring for cancer patients during the COV-
ID-19 pandemic. First of all, the ASCO encourages all health-
care professionals involved in the care of cancer patients to
follow the current guidelines issued by the CDC (Center for
Disease Control and Prevention). For patients receiving hor-
mone therapy, the delivery of preparations is recommended,
if there is a facility to administer the given treatment. Sur-
veillance can be performed by telephone, providing guid-
ance and administration [29, 31].

The decision process, concerning the selection of the ap-
propriate treatment, is made by the multidisciplinary team,
considering the patient’s condition (vulnerable people > 65
years with pre-existing cardiovascular disease, pre-existing
respiratory disease), tumor stage and available hospitaliza-
tion resources [27].

Patients and their family should be adequately informed
of the risk / benefit ratio of each surgery and specific treat-
ment measures, considering the national and international
therapeutic or interventional guidelines or national special-
ist recommendations in relation to COVID-19 [25, 26 30].

In the case of gynecological malignancies, a major treat-
ment priority is given to patients with potentially unstable
tumors with clinical signs of acute abdomen, postoperative
complications, complications during or after pelvic radio-
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in considerare starea pacientului (persoane vulnerabile >65
de ani cu boli cardiovasculare preexistente, boli respirato-
rii preexistente), stadiul tumoral si resursele disponibile de
spitalizare [27].

Pacientii si familiile acestora trebuie informati, In mod
adecvat, cu privire la raportul risc / beneficiu al fiecarei in-
terventii chirurgicale si masuri de tratament specific, luand
in considerare ghidurile terapeutice sau interventionale
nationale si internationale sau recomandarile nationale de
specialitate 1n legatura cu COVID-19 [25, 26, 30].

In cazul neoplaziilor maligne ginecologice, prioritate majo-
ra pentru tratament o prezinta pacientele cu tumori potential
instabile cu semne clinice de abdomenului acut, complicatii in
perioada postoperatorie, complicatii In timpul sau dupa radi-
oterapia pelving, hemoragie persistentd, anurie, simptome ale
trombozei venoase profunde la pacientele cu diagnostic con-
firmat morfologic de cancer ginecologic [30, 31, 34].

Prioritate medie pentru asistenta oncologica o au pacien-
tele In perioada postoperatorie care nu prezinta complicatii,
cu diagnosticul stabilit care prezinta acuze sau semne clinice
manifeste pe fon de tratament efectuat si cele care necesia
follow-up (examen clinic si ginecologic) dupa efectuarea tra-
tamentului paliativ pentru boala avansata / recurenta (ama-
natd pand la 2 luni). Prioritate joasa de asistentd oncologica
0 au pacientele cu follow-up post tratament radical pentru
patologie in stadii incipiente (amanata pana la 6 luni) [31,
32,33].

Concluzii

Datorita imunosupresiei sistemice a pacientilor cauzata
de malignitatea si tratamentul antineoplazic, pacientii di-
agnosticati cu cancer sunt mai vulnerabili la infectie decat
persoanele sanatoase si prezintd un risc sporit de imbolna-
vire cu COVID-19. Tratarea pacientului oncologic si proteja-
rea fata de coronavirus este o problema destul de complexa
ce necesita o abordare multilaterald. Pe plan mondial sunt
depuse toate eforturile necesare in combaterea pandemiei
si asigurarea la timp a serviciilor medicale oncologice spe-
cializate.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Rdamane necunoscuta strategia de conduitd a pacientilor
pediatrici cu tumori maligne si maladia COVID-19.

Ipoteza de cercetare

A fost desfasurat studiul analitic - revista narativa a lit-
eraturii, pentru a identifica elementele cheie ale manage-
mentului pacientilor pediatrici cu tumori maligne si maladia
COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

in calitate de premierd sunt sumarizate, sistematizate si
stratificate recomandarile privind conduita pacientilor pedi-
atrici cu tumori maligne si maladia COVID-19.

Rezumat

Introducere. Desi riscul de a dezvolta simptome severe
si complicatii ale maladiei COVID-19 este mult mai scazut
la copii, In comparatie cu adultii, coronavirusul de tip nou
SARS-CoV-2 poate pune 1n pericol viata celor care suferd de o
serie de afectiuni cu imunitatea scazutd, in special de tumori
maligne. Scopul studiului a fost de a identifica recomandari-
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What is not known yet, about the topic

The strategy in pediatric patients with malignant tumors
and COVID-19 disease remains unknown.

Research hypothesis

Was conducted the analytical study - the narrative review
of the literature, to identify the key elements of the manage-
ment of pediatric patients with malignant tumors and the CO-
VID-19 disease.

Article’s added novelty on this scientific topic

As a premiere, was systematized and stratified the recom-
mendations on the strategy in pediatric patients with malig-
nant tumors and COVID-19 disease.

Abstract

Introduction. Although the risk of the development of
severe symptoms and complications of COVID-19 disease
is lower in children, as compared with adults, SARS-CoV-2
new coronavirus may threaten the life of those, who suffer
from the diseases, associated with the immune deficiency,
especially related to the malignant tumors. The aim of the
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le optime, pentru toate categoriile de copii cu tumori malig-
ne, atat pentru cei neinfectati, cat si pentru cei suspecti sau
confirmati cu infectia SARS-CoV-2, avand diagnosticul onco-
logic prezumtiv sau stabilit, care urmeaza sa fie spitalizati in
institutiile medico-sanitare publice de profil oncologic, pen-
tru tratamentul specific In perioada pandemiei.

Material si metode. A fost programat un studiu anali-
tic, secundar - revista narativa a literaturii. Au fost studi-
ate peste 40 de surse bibliografice de referintd, dintre care
identificate si selectate - 25 de surse primare relevante, cu
abordarea stiintifica, reproductibila si transparenta a temei
puse in discutie, cu extragerea si analiza ulterioara a datelor.

Rezultate. La copiii cu tumori maligne, confirmati la in-
fectia SARS-CoV-2, va fi efectuat tratamentul infectiei con-
form Protocolului clinic national provizoriu ,,Infectia cu co-
ronavirus de tip nou (COVID-19)” (nr. 336 din 30.03.2020).
Oportunitatea efectudrii tratamentului anti-cancer va fi
apreciata In mod individualizat, In dependenta de tipul tu-
morii si evolutia maladiei COVID-19. In cazurile cu forme
usoare si medii ale maladiei COVID-19, tratamentul anti-
cancer va fi efectuat conform protocoalelor clinice nationale.

Concluzii. Conform publicatiilor recente si studiilor efec-
tuate la nivel international, la copiii primar diagnosticati cu
tumori maligne, este recomandata testarea la infectia SARS-
CoV-2. La cei spitalizati repetat, necesitatea in testare va fi
apreciata individual.

Cuvinte cheie: populatia puerila, maladia COVID-19,
testare, tumori maligne, tratamentul chimioterapeutic, tra-
tamentul chirurgical.

Introducere

Conform datelor Centrului European de Prevenire si Con-
trol al Bolilor, care functioneazd sub patronajul Uniunii Eu-
ropene si a Global COVID-19 Observatory and Resource
Center for Childhood Cancer, copiii sunt afectati de maladia
COVID-19, intr-o masura mult mai redusa, decat adultii. Co-
piii cu varsta sub 10 ani reprezinta 1% din totalul cazurilor
raportate, iar cei cu varsta cuprinsa intre 10 si 19 ani - 4%
[1, 2, 3]. Pentru copiii care nu sufera de nicio altd maladie
grava, riscul de a dezvolta simptome severe si complicatii
ale maladiei COVID-19 este mult mai scazut, in comparatie
cu adultii [4, 5]. Chiar daca populatia puerila aparent este
cea mai putin afectata categorie in ceea ce priveste infecta-
rea SARS-CoV-2, poate pune in pericol viata celor care sufera
de o serie de afectiuni cu imunitatea scazutd, in special de
tumori maligne. Indicele morbiditatii, prin tumori maligne
la copii, in Republica Moldova, variaza intre 9-12 cazuri la
100000 de populatie puerila. Tumorile maligne la copii in-
clud hemopatii (leucemii acute si cronice, limfoame malig-
ne, histiocitoze), cu substratul morfologic compus din ce-
lule hematopoietice, precum si tumori solide originare din
alte tesuturi. In Republica Moldova, aproximativ 95 de copii
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study was to identify the optimal recommendations for all
children categories with malignant tumors, both for those
uninfected and for those suspected or confirmed with SARS-
CoV-2 infection, having a presumptive or established onco-
logical diagnosis, to be hospitalized in public oncological in-
stitutions, for specific treatment during the pandemic.

Material and methods. The analytic, secondary study
was arranged under the form of the narrative literature
review. Were studied over the 40 reference bibliographic
sources, from which identified and selected - 25 relevant
primary sources, with a scientific, reproducible and trans-
parent approach to the topic under discussion, with subse-
quent extraction and analysis of data.

Results. Children with malignant tumors, confirmed for
the SARS-CoV-2 infection, should undergo the anti-infection
treatment, according to the provisional National Clinical
Protocol “New type coronavirus infection (COVID-19)” (no.
336 from 30.03.2020). The opportunity for anti-cancer
treatment will be appreciated by the individualized mode,
regarding the tumor type and evolution of the COVID-19
disease. In cases of mild or moderate COVID-19 disease, the
anti-cancer treatment will be realized according to the Na-
tional Clinical Protocols.

Conclusions. As reported by the recent publications and
international studies, the test for SARS-CoV-2 infection is
recommended for children primarily diagnosed with malig-
nant tumors. In repeatedly hospitalized children the neces-
sity for testing will be appreciated individually.

Key words: children population, COVID-19 disease, tes.
ting, malignant tumors, chemotherapeutic treatment, surgi-
cal treatment.

Introduction

According to European Centre for Disease Prevention
and Control Data, which operates under the patronage of the
European Union, and the Global COVID-19 Observatory and
Resource Center for Childhood Cancer, children are affected
with COVID-19, to a much lesser extent, than adults. Chil-
dren under 10 years account for 1% of all reported cases,
and those aged 10 to 19 years old - 4% [1, 2, 3]. The risk of
developing severe symptoms and complications of the COV-
ID-19 disease for children, who do not suffer from any other
serious disease, is much lower in comparison with adults [4,
5]. Even though the child population is apparently the least
affected category, in terms of SARS-CoV-2 infection, it can be
life-threatening for those suffering from a number of condi-
tions with low immunity, especially malignancies. In Repub-
lic of Moldova the incidence of malignant tumors in children
varies between 9-12 cases per 100.000 child population.
Malignant tumors in children include hemopathies (acute
and chronic leukemia, malignant lymphoma, histiocytosis),
with a morphological substrate, consisting of hematopoi-
etic cells and solid tumors, originating from other tissues.
In Republic of Moldova about 95 children are diagnosed
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sunt diagnosticati anual cu diverse tumori maligne, 50%
din acestea constituind hemopatiile maligne. Hemopatiile
maligne sunt mai sensibile la chimioterapie si radioterapie,
cu cea mai sigura ratd ridicatd a raspunsului la tratamen-
tul specific, cu posibilitatea vindecarii complete, in special,
in stadiile neavansate si, chiar in cele generalizate. Scopul
studiului a fost identificarea recomandarilor optime pentru
toate categoriile de copii cu tumori maligne, atat pentru cei
neinfectati, cat si pentru cei suspecti sau confirmati la infec-
tia SARS-CoV-2, avand diagnosticul oncologic prezumtiv sau
stabilit, care urmeaza sa fie spitalizati in institutiile medi-
co-sanitare publice de profil oncologic pentru tratamentul
specific in perioada pandemiei.

Material si metode

A fost programat un studiu analitic, secundar - revista
narativa a literaturii. Articolul a sumarizat diferite studii
primare, dedicate conduitei pacientilor pediatrici cu tumori
maligne, suspectati sau confirmati la infectia SARS-CoV-2.
Acumularea informatiei pentru cercetare s-a efectuat prin
analiza datelor literaturii mondiale si ale statisticii oficia-
le, privind entitatile nozologice mentionate. Au fost studi-
ate peste 40 de surse bibliografice de referinta, dintre care
identificate si selectate - 25 de surse primare relevante, cu
abordarea stiintifica, reproductibila si transparenta a temei
puse in discutie, cu extragerea si analiza ulterioara a datelor.
Pentru a minimaliza eroarea, initial s-a produs un exemplar
de fisa de extragere a datelor, cu enumerarea tuturor ele-
mentelor ce urmeaza a fi extrase din studiile primare. Re-
alizand o cercetare de tip calitativ, a fost Intreprinsa sinteza
narativa a datelor.

Recomandarile, privind masurile de protectie impotriva
COVID-19, au fost studiate prin prisma urmatoarelor aspecte:

= initierea tratamentului specific la copiii primar depis-
tati cu tumori maligne;
continuarea sau reluarea tratamentului specific la copi-
ii cu tumori maligne;
protectia pacientilor si personalului medical din cadrul
institutiilor medico-sanitare publice de profil oncolo-
gic impotriva contaminarii cu infectia cu noul tip de co-
ronavirus SARS-CoV-2;
managementul copiilor cu tumori maligne confirmati
la infectia SARS-CoV-2.

Importanta practica a studiului consta in evidentierea
aspectelor de prioritate in tratamentul tumorilor maligne,
atenuarea efectelor negative ale pandemiei COVID-19 asu-
pra managementului copiilor bolnavi de cancer.

Rezultate

Datele literaturii de specialiate rezuma recomandari de
consens provizoriu, referitor la prezentarea si diagnosticul
clinic al maladiei COVID-19, releva factorii care trebuie sa
fie luati In considerare ITn managementul copiilor cu tumori
maligne, principiile tratamentului si factorii de risc in cazul
asocierii infectiei SARS-CoV-2. Sunt sugerate actiuni posibile
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with various malignant tumors annually, 50% of which con-
stitute malignant hemopathies. Malignant hemopathies are
more susceptible to chemotherapy and radiotherapy, have a
high response to specific treatment, with the possibility of
complete cure, especially in not advanced stages and even
in generalized ones. The aim of the study was to identify the
optimal recommendations for all categories of children with
malignant tumors, both as uninfected, as well as those sus-
pected or confirmed with SARS-CoV-2 infection, with prelim-
inary or confirmed oncological diagnosis, to be hospitalized
in public medical-sanitary institutions of oncological profile
for specific treatment during the pandemic.

Material and methods

An analytical study and literature review were undertak-
en. The article summarized various primary studies of the be-
havior of pediatric patients with malignant tumors, suspect-
ed or confirmed with SARS-CoV-2 infection. The accumula-
tion of information for research was carried out by analyzing
the data, provided by the international scientific sources and
official statistics on those nosological entities. It have been
studied more than 40 reference bibliographic sources, of
which identified and selected - 25 relevant primary sources,
with scientific, reproducible and transparent approach to the
topic under discussion, with subsequent data extraction and
analysis. To minimize the error, a copy of the data extraction
was initially produced, listing all the elements to be extracted
from the primary studies. Carrying out a qualitative research,
was undertaken the narrative synthesis of the data.

Recommendations regarding protection measures
against COVID-19, have been studied in light of the following
aspects:

= jnitiation of specific treatment in primary detected

children with malignant tumors;

= continuation or resumption of specific treatment in

children with malignant tumors;

= protection of patients and medical staff within public

medical-sanitary institutions of oncological profile,
against contamination with SARS-CoV-2 infection;

= management of children with malignant tumors and

confirmed SARS-CoV-2 infection.

The practical importance of the study, consists in high-
lighting the priority aspects in the treatment of malignant
tumors, mitigating the negative effects of the COVID-19 pan-
demic on the management of children with cancer.

Results

Data from the literature summarize recommendations of
provisional consensus, regarding the presentation and clini-
cal diagnosis of COVID-19 disease, reveal the factors to be
considered in the management of children with malignan-
cies, the principles of treatment and risk factors in case of
association SARS-CoV-2 infection. Possible actions are sug-
gested for medical personnel, who manage children with
malignant neoplasms, in order to ensure the continuity in
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pentru personalul medical, care gestioneaza copiii bolnavi
de neoplazii maligne, In scopul asigurarii continuitatii pre-
starii serviciilor medicale. Clinicienii, adesea, au necesitatea
sa reevalueze riscurile si beneficiile terapiei administrate
copiilor bolnavi de cancer, echilibrand si minimalizand ris-
curile de progresare a tumorilor cu cele ale infectiilor sau
ale altor complicatii survenite in legatura cu tratamentul
prescris si, in acelasi timp, asigura proportionalitatea, echi-
tabilitatea si transparenta masurilor profilactice si curative.
Recomandarile, sesizate din referintele bibliografice, con-
tin propunerile privind profilaxia infectiei cu SARS-CoV-2,
punctele cheie de comunicare pentru pacienti si pun in dis-
cutie impacturile potentiale ale infectiei SARS-CoV-2 asupra
practicii medicale, in asa domenii precum transfuziile, radio-
terapia si furnizarea serviciilor de Ingrijiri paliative.
In prezent, nu existd un vaccin eficient pentru profilaxia
specifica a infectiei SARS-CoV-2 la copiii ce suferd de tumori
maligne [6, 7]. Nu se cunoaste durata imunitatii in infectia
SARS-CoV-2, dar in infectiile cauzate de alte coronavirusuri,
imunitatea nu este de durata. Scopul profilaxiei nespecifice,
la copiii bolnavi de cancer si imunocompromisi, este redu-
cerea riscului de contaminare cu SARS-CoV-2 la nivel de co-
munitate si la intoarcerea din zona cu transmitere a infectiei
SARS-CoV-2.
Procesul de luare a deciziilor, privind tratamentul, se do-
cumenteaza de echipa multidisciplinara, din care fac parte
oncologul pediatru, hematologul pediatru, chirurgul pedia-
tru, radioterapeutul, luand in consideratie starea copilului,
stadiul tumorii si resursele disponibile In cadrul institutiei
medicale, fiind bazat pe protocoalele terapeutice / interven-
tionale nationale sau recomandarile nationale de specialita-
te in legatura cu infectia SARS-CoV-2 [7, 8, 9].
Tactica curativ-manageriald se bazeaza pe urmatoarele
considerari:
= toti copiii suspectati la cancer trebuie sa fie investigati
imediat, fara intarziere, deoarece evolutia bolii depin-
de direct de tratamentul efectuat cu intarziere, iar in
scopul optimizarii diagnosticului si a tratamentului, se
recomanda realizarea protocoalelor clinice nationale
si a standardelor de ingrijire disponibile pentru con-
firmarea, stadializarea si stratificarea tumorii maligne
conform gradului de risc a bolii, ceea ce este important
pentru tratamentul care urmeaza dupa perioada de
pandemie [4, 10, 11];

= este necesar de a continua desfasurarea sedinte-
lor multidisciplinare ale Consiliului tumoral (Tumor
Board) pentru luarea deciziilor, la necesitate acestea
pot fi organizate prin telefon / teleconferinta pentru a
asigura distantierea sociala;

= existd riscul ca unii copii, cu semnele clinice precoce ale

oncopatologiei, sa nu se prezinte la timp pentru investi-
gatii, din cauza restrictiilor de a se deplasa, a fricii legate
de prezentarea la spital sau din cauza problemelor fi-
nanciare pe care le poate avea familia - acest lucru poate
duce la diagnosticarea tardiva a maladiei oncologice si,
in consecintd, la diminuarea sperantei la viata [2, 4, 12].
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providing medical services. Clinicians often need to re-eval-
uate the risks and benefits of the therapy given to children
with cancer, balancing and minimizing the risks of tumor
progression, with those of infections or other complications
related to the administered treatment, while ensuring pro-
portionality, fairness and transparency of prophylactic and
curative measures. The recommendations from the biblio-
graphic references, contain proposals on the prevention of
SARS-CoV-2 infection, key points of communication for pa-
tients and discuss the potential impacts of SARS-CoV-2 infec-
tion on medical practice such as transfusions, radiotherapy
and provision of palliative care services.
At the moment, there is no effective vaccine for the spe-
cific prophylaxis of SARS-CoV-2 infection in children with
malignant tumors [6, 7]. The duration of immunity in SARS-
CoV-2 infection is unknown, but in infections caused by oth-
er coronaviruses the immunity is not for a long-term. The
purpose of nonspecific prophylaxis in children with cancer
and those immunocompromised, is to reduce the risk of con-
tamination with SARS-CoV-2 at the community level and on
return from the area of SARS-CoV-2 transmission.
The decision-making process, regarding the treatment,
is documented by the multidisciplinary team, consisting of
an oncologist-pediatrician, hematologist-pediatrician, pedi-
atric surgeon, radiotherapist, taking into account the gen-
eral status of the child, the tumor stage and the resources
available within the medical institution, being based on na-
tional therapeutic / intervention protocols or national spe-
cialized recommendations related to SARS-CoV-2 infection
[7,8,9].
Curative-managerial tactics are based on the following
considerations:
= all children, suspected of having cancer, should be in-
vestigated immediately, without delay, as the course of
the disease depends directly on the treatment perfor-
med late, and in order to optimize diagnosis and treat-
ment, it is recommended to establish national clinical
protocols and standards of care available for confirma-
tion, staging and stratification of the malignant tumor
according to the degree of risk of the disease, which is
important for the treatment following the pandemic
period [4, 10, 11];

= it is necessary to continue the multidisciplinary mee-
tings of the Tumor Board for making decisions, if ne-
cessary these meetings can be organized by telephone
/ teleconference to ensure social distancing;

= there is a risk that some children, with early clinical
signs of oncopathology, will not show up in time for
investigations due to travel restrictions, fears about
being in hospital or financial problems that the family
may have - this can lead to late diagnosis of oncological
disease and, consequently, to a decrease in life expec-
tancy [2, 4, 12].



=
S
o)

Discutii

Leucemia acutd (LA) reprezintd cea mai frecventa ne-
oplazie maligna la copii, cu cea mai durabilda perioada de
tratament. Astfel, amenintarea majora pentru viata copii-
lor cu LA poate fi intreruperea sau, in unele situatii clinice,
efectuarea incompeta a tratamentului din cauza COVID-19.
Conform publicatiilor si studiilor efectuate in diferite tari,
pentru copiii cu LA se recomanda testarea la infectia SARS-
CoV-2, pentru a stabili diagnosticul, precum si stratificarea,
pentru a putea initia cat mai curand tratamentul specific [13,
14]. La copiii primar diagnosticati cu LA si hiperleucocitoza,
concomitent confirmati pozitiv la infectia SARS-CoV-2, este
necesara initierea neintarziata a tratamentului, incepand cu
faza de citoreductie, dupa care urmeaza chimioterapia con-
form protocolului prestabilit si in paralel tratamentul mala-
diei COVID-19 [4, 13].

Daca imunofenotiparea si / sau diagnosticul molecular
pentru stabilirea diagnosticului de hemopatie maligna sunt
temporar indisponibile, pacientiilor trebuie initiat trata-
mentul in baza investigatiilor citomorfologice ale maduvei
osoase si sangelui venos [14, 15].

Nu se recomanda modificarea sau stoparea tratamentu-
lui chimioterapic la etapa terapiei de mentinere, in perioada
cu risc de infectie SARS-CoV-2. La pacientii confirmati cu in-
fectia SARS-CoV-2, terapia de mentinere va fi stopata pentru
o perioada necesara de timp [4, 13, 14].

Pentru a reduce la minim vizitele in spital si a nu supu-
ne riscului copilul bolnav oncologic, supravegherea poate fi
efectuata prin telefon, cu monitorizarea administrarii chimi-
opreparatelor tabletate. Familiei pacientului se ofera infor-
matia medicala si logisticd, necesara pentru a asigura res-
pectarea continuitdtii si a evita suspendarea tratamentului
[2,4,7].

Limfomul non-Hodgkin (LNH) tip Burkitt este cea mai
agresiva tumord malignd Intdlnitd la copiii diagnosticati cu
cancer. Limfomul Burkitt este adesea prezent in stadii avan-
sate, cu risc major pentru viata copilului, ce impune initierea
imediata a tratamentului. Acest tip de limfom este destul de
sensibil la chimioterapie. Maladia in stadiile avansate poate
fi curabild, daci tratamentul a fost initiat la timp [16, 17]. In
cazul in care copilul este suspectat de LNH tip Burkitt si in
paralel este infectat cu SARS-CoV-2, diagnosticul trebuie sa
fie efectuat in mod urgent prin biopsie minim invaziva, exa-
minadri imagistice (radiologice, cu ultrasunete), ceea ce poa-
te fi suficient pentru a stabili un diagnostic sigur si pentru a
incepe tratamentul [5, 16].

Limfomul Hodgkin (LH) prezintd o neoplazie maligna cu
sanse mari de vindecare, preponderent la pacientii diagnos-
ticati 1n stadiile incipiente ale bolii, cu efectuarea ulterioara
a tratamentului complex chimio si radioterapeutic. Toti co-
piii si adolescentii, care prezinta limfadenopatie progresiva,
sunt supusi evaluarii clinice imediate, cu efectuarea dia-
gnosticului complex, cu biopsie ulterioara [18]. In perioada
pandemiei de COVID-19 nu se recomanda modificarea pro-
tocolului sau a tacticii de tratament a copiilor cu LH. In ca-
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Discussion

Acute leukemia (AL) is the most common malignant neo-
plasia in children, with the longest treatment period. Thus,
the major threat to the lives of children with AL may be in-
terruption or, in some clinical situations, inadequate treat-
ment, due to COVID-19. According to the publications and
studies, conducted in different countries, it is recommended
to test this children for SARS-CoV-2 infection, to confirm the
diagnosis, as well as stratification, in order to ensure the ini-
tiation of specific treatment as soon as possible [13, 14]. In
children first diagnosed with AL and hyperleukocytosis, si-
multaneously confirmed positive to SARS-CoV-2 infection, it
is necessary to initiate the treatment without delay, starting
with the cytoreduction phase, followed by chemotherapy ac-
cording to the predetermined protocol and in parallel treat-
ment of COVID-19 disease [4, 13].

If immunophenotyping and / or molecular diagnosis to
establish the diagnosis of malignant haemopathy are tempo-
rarily unavailable, treatment should be initiated in patients
based on cytomorphological investigations of bone marrow
and venous blood [14, 15].

It is not recommended to modify or discontinue chem-
otherapy at the maintenance therapy stage during the pe-
riod at risk of SARS-CoV-2infection. In patients confirmed
with SARS-CoV-2 infection, the maintenance therapy will be
stopped for a necessary period of time [4, 13, 14].

In order to minimize visits to the hospital and not to put
at risk the child with oncological disease, the supervision
can be carried out by phone, monitoring the administration
of chemopreparations in pill form. The patient’s family is
provided with the necessary medical and logistical informa-
tion to ensure the continuity and avoid suspension of treat-
ment [2, 4, 7].

Burkitt type Non-Hodgkin’s lymphoma (NHL) is the most
aggressive malignant tumor found in children diagnosed
with cancer. Burkitt lymphoma is often present in the ad-
vanced stage, with a major risk to the life of the child and
requires immediate initiation of treatment. This type of
lymphoma is quite sensitive to chemotherapy. In advanced
stages the disease can be curable, if the treatment was initi-
ated on time [16, 17]. If the child is suspected of Burkitt type
NHL and in parallel is infected with SARS-CoV-2, the diagno-
sis should be carried out urgently by a minimally invasive
biopsy, imaging (radiological, ultrasound) examinations,
which may be enough to make a precise diagnosis and begin
the treatment [5, 16].

Hodgkin’s lymphoma (HL) is a malignant neoplasm with
high chances of cure, mainly in patients diagnosed in the
early stages of the disease, with subsequent chemo- and ra-
diotherapy complex treatment. All children and adolescents
with progressive lymphadenopathy are subject to immedi-
ate clinical evaluation, with complex diagnosis and subse-
quent biopsy [18]. During the COVID-19 pandemic it is not
recommended to change the protocol or tactics of treatment
of children with HL. If a child with HL is infected with SARS-
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zul in care la un copil cu LH s-a asociat infectia SARS-CoV-2,
tratamentul chimio si radioterapeutic poate fi anulat pana la
obtinerea testului negativ la SARS-CoV-2 [4, 10, 18].

In cazurile de diagnosticare precoce, cu un tratament
neintarziat si adecvat, retinoblastomul este aproape intot-
deaunavindecabil [12, 19]. Totodat3, in cazurile avansate, cu
extindere extraoculara, metastaze locale sau la distant3, re-
tinoblastomul prezintd un prognostic nefavorabil [12]. Copi-
lul cu proces tumoral avansat si imposibilitatea recuperarii
vederii, va necesita o interventie imediata, pentru extirparea
globului ocular, urmata de chimioterapie sistemica, indife-
rent de rezultatul testului pentru infectia SARS-CoV-2. Post-
operator se efectueaza chimioterapia dupa program deplin.

In timpul perioadei de pandemie cu COVID-19, pot exis-
ta unele obstacole In diagnosticarea si tratamentul tumorii
Wilms, 1n special, in ceea ce priveste interventia chirurgi-
cala planificata si radioterapia. La toti copiii, care prezinta
0 masa tumorala abdominala, dupa examenul clinic, se va
efectua radiografia cutiei toracice, USG abdominala si, daca
este posibil, CT a cutiei toracice si a abdomenului. Pentru tu-
morile renale primare la copii, In timpul pandemiei, in cazul
in care nefrectomia imediata nu este posibila, se recomanda
initierea chimioterapiei preoperatorii [20]. Tratamentul chi-
rurgical si radioterapeutic, dacad este indicat, trebuie sa fie
efectuat conform protocolului [20, 21]. In cazul in care exista
tergiversari, iar pacientul a prezentat evolutie pozitiva dupa
chimioterapie, se recomanda de prelungit tratamentul cu un
curs suplimentar de chimioterapie preoperatorie, pana va fi
posibil de efectuat interventia chirurgicald, indiferent de re-
zultatul testului pentru infectia SARS-CoV-2.

Pentru copiii cu tumori cerebrale care urmeaza trata-
ment cu chimioterapie, se recomanda continuarea trata-
mentului planificat, firid modificiri. In cazul pandemiei de
COVID-19, majoritatea copiilor cu diagnostic suspect de
tumoare cerebrald, vor fi manageriati de urgenta cu consul-
tatia neurochirurgului pentru tratamentul chirurgical [22].
In cazul tumorilor cerebrale inoperabile, prioritar este tra-
tamentul chimio- sau radioterapeutic [22].

Recomandarile pentru chirurgia cancerului la copil trebu-
ie adaptate conform prevalentei infectiei SARS-CoV-2 in tara
si a capacitatii sistemului de sdanatate. Obiectivele de ingrijire
in timpul pandemiei sunt: oferirea serviciilor chirurgicale co-
piilor suspectati sau bolnavi de cancer, in timp util, cu optimi-
zarea resurselor disponibile si limitarea expunerii pacienti-
lor si a personalului medical la riscul de contaminare.

Interventia chirurgicald in anumite tipuri de cancer la co-
pii reprezinta o etapa a tratamentului, cu toate acestea poate
fi necesar de a introduce unele modificari pentru a asigura
prestarea tratamentului adecvat si In conditii de siguranta,
fara a compromite prognosticul oncologic [2, 4].

Conform recomandarilor din sursele bibliografice de
specialitate, procedurile de electie si chirurgicale pentru
tumorile benigne sau cu grad scazut de crestere si / sau cu
risc metastatic scazut, trebuie amanate, revizuite in termeni
rezonabili si replanificate [24].
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CoV-2 infection, chemo and radiotherapy treatment can be
canceled until is obtained the negative SARS-CoV-2 test [4,
10, 18].

In cases of early diagnosis, with timely and adequate
treatment, retinoblastoma is almost always curable [12,
19]. At the same time, in advanced cases, with extraocular
enlargement, local or remote metastases, retinoblastoma
has an unfavorable prognosis [12]. The child with advanced
tumor process and failure to recover vision, will require im-
mediate intervention for removal of the eyeball, followed by
systemic chemotherapy, regardless of the outcome of the
SARS-CoV-2 infection test. The postoperative chemotherapy
is performed in full program.

During the pandemic period with COVID-19, there may
be some obstacles in the diagnosis and treatment of Wilms
tumor, in particular, with regard to planned surgery and ra-
diation therapy. After clinical examination, all children who
have an abdominal tumor mass, should have chest X-ray, ab-
dominal USG and, if possible, CT of the chest and abdomen.
During the pandemic, if immediate nephrectomy is not pos-
sible, it is recommended to initiate preoperative chemother-
apy for primary kidney tumors in children [20]. Surgical and
radiotherapy treatment (if indicated) should be performed
according to the protocol [20, 21]. If there are delays and
the patient has developed a positive outcome after chemo-
therapy, it is recommended to prolong treatment with an ad-
ditional course of preoperative chemotherapy until surgery
is possible, regardless of the outcome of the SARS-CoV-2 in-
fection test.

In cases when children with brain tumors are undergo-
ing chemotherapy treatment, it is recommended to continue
the planned treatment without any modifications. During
the COVID-19 pandemic, most children with a suspected
diagnosis of a brain tumor will be urgently managed with
the consultation of the neurosurgeon for surgical treatment
[22]. In the case of inoperable brain tumors the priority is
chemo- or radiotherapy treatment [22].

Recommendations for child cancer surgery, should be
adapted according to the prevalence of SARS-CoV-2 infection
in the country and the capacity of the health system. The ob-
jectives of healthcare during the pandemic are: to provide
surgical services to children suspected or diagnosed with
cancer, in a timely manner, with the optimization of available
resources and limiting the exposure of patients and medical
staff to the risk of contamination.

In certain types of cancer in children, surgical interven-
tion is a stage of treatment, however it may be necessary to
introduce some changes to ensure the provision of adequate
and safe treatment without compromising the oncological
prognosis [2, 4].

Specialized bibliographic sources recommend, the selec-
tion and surgical procedures for benign or low-growth tu-
mors and / or low metastatic risk to be postponed, reviewed
in reasonable terms and re-planned [24].

Medical personnel who will be trained to provide chemo-
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Personalul medical care va fi antrenat pentru prestarea
tratamentului chimioterapeutic, chirurgical, radioterapeutic
si Ingrijirea pacientilor suspectati sau confirmati la infectia
SARS-CoV-2, trebuie sa respecte toate criteriile si recoman-
darile de protectie, pentru a preveni raspandirea infectiei [7,
10, 15]. Conform publicatiilor recente si studiilor efectuate
la nivel international, la copiii primar diagnosticati cu tu-
mori maligne, este recomandata testarea la infectia SARS-
CoV-2, iar la cei spitalizati repetat necesitatea in testare va fi
apreciata individual [25].

Concluzii

La copiii cu tumori maligne, confirmati la infectia SARS-
CoV-2, va fi efectuat tratamentul infectiei conform Protoco-
lului clinic national provizoriu,,Infectia cu coronavirus de tip
nou (COVID-19)” (nr. 336 din 30.03.2020), iar oportunitatea
efectudrii tratamentului specific va fi apreciata In mod indi-
vidualizat, in dependentd de tipul tumorii si evolutia mala-
diei COVID-19. in cazurile cu forme usoare si medii ale ma-
ladiei COVID-19, tratamentul specific va fi efectuat conform
protocoalelor clinice nationale.

In perioada pandemiei, la copiii primar diagnosticati cu
tumori maligne, se recomanda testarea la infectia SARS-
CoV-2, iar la cei spitalizati repetat, necesitatea in testare se
apreciaza individual.

Tinand cont de specificul tumorilor la copii (sanse mari
de vindecare in pofida agresivitatii tumorilor, riscului major
de aparitie a recidivelor), tratamentul specific oncologic este
prioritar, din care motiv este necesara respectarea protocoa-
lelor clinice de tratament (tratamentul chimioterapeutic, ra-
dioterapeutic, chirurgical) la pacientii cu testul negativ la in-
fectia SARS-CoV-2, indiferent de situatia pandemica din tara.
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therapeutic, surgical, radiotherapeutic treatment and care
for patients, suspected or confirmed with SARS-CoV-2 infec-
tion must comply with all criteria and protective recommen-
dations to prevent the spread of infection [7, 10, 15]. Recent
publications and international studies, highlight that test-
ing for SARS-CoV-2 infection is recommended for children
diagnosed with malignant tumors and for those repeatedly
hospitalized, the need for testing will be assessed individu-
ally [25].

Conclusions

In children with malignant tumors and confirmed associ-
ated SARS-CoV-2 infection, the treatment of infection is car-
ried out in conformity with the Provisional National Clinical
Protocol, “New type coronavirus infection (COVID-19)” no.
336 of 30.03.2020) and the possibility to apply the specific
treatment will be assessed individually, depending on the
type of tumor and the evolution of COVID-19 disease. In
cases with mild and medium forms of COVID-19 disease, the
specific treatment will be carried out in conformity with na-
tional clinical protocols.

During the pandemic, children diagnosed with primary
malignant tumors, are recommended to be tested for SARS-
CoV-2 infection and in patients hospitalized repeatedly the
need for testing is assessed individually.

Taking into account the specificity of tumors in children
(high chances of cure despite the aggressiveness of tumors,
high risk of recurrence) the specific oncological treatment is
a priority, it is for this reason, that clinical treatment proto-
cols (chemotherapy, radiotherapy, surgical treatment), must
be complied in patients with negative SARS-CoV-2 infection
test, regardless of the pandemic situation in the country.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

in contextul pandemiei, nu s-a elaborat un management al
pacientilor imunocompromisi cu hemopatii maligne primare,
cu recdderi sau refractari. Nu este cunoscut faptul, care tera-
pii antitumorale pot fi amanate sau anulate si care necesita a
fi continuate si in ce volum.

Ipoteza de cercetare

Prezentarea managementul pacientilor cu hemopatii ma-
ligne in conditiile pandemiei COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

A fost efectuata sistematizarea informatiei referitoare la
managementul pacientilor cu hemopatii maligne, in conditiile
pandemiei COVID-19. O atentie deosebitd a fost acordata
managementului tratamentului pacientilor cu hemopatii ma-
ligne primare, cu recaderi sau refractari. Sunt disponibile un
numdr limitat de studii la acest subiect, de aceea, acest articol
de sinteza prezinta date recente.

Rezumat

Introducere. Tratamentul hemopatiilor maligne inclu-
de: chimioterapie, radioterapie, imunoterapie, care induc o
imunosupresie si, respectiv, prezinta un risc major de dez-
voltare al infectiilor. Factori potentiali de dezvoltare a infec-
tiilor grave sunt: varsta inaintatd, imunodeficienta secunda-
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What is not known yet, about the topic

In the context of the pandemic, the management of immu-
nocompromised patients with primary malignancies, relaps-
es or refractories, it has not been elaborated. It is not known
which antitumor therapies can be delayed or canceled and
which need to be continued, and in what amount.

Research hypothesis

Presentation of the management of patients with malig-
nant hematological diseases, in the conditions of the COV-
ID-19 pandemic.

Article’s added novelty on this scientific topic

The systematization of information regarding the man-
agement of patients with malignant hematological diseases,
in the conditions of the COVID-19 pandemic, was performed.
Particular attention was paid to the management of treat-
ment of patients with primary malignancies, relapses or re-
fractories. A limited number of studies are currently available
on this subject, therefore, this synthesis article presents re-
cent data.

Abstract

Introduction. The treatment of hematological malignan-
cies includes chemotherapy, radiotherapy, immunotherapy
that induce immunosuppression and, respectively, present a
major risk of developing infections. Potential factors for the
development of severe infections are: advanced age, secondary
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ra, leucopenia, neutropenia. Infectia COVID-19 are o evolutie
mult mai grava la pacientii imunocompromisi cu hemopatii
maligne. Forma grava se dezvoltd de 2-3 ori mai frecvent,
decat la persoanele sandtoase. Mortalitatea pacientilor cu
hemopatii maligne 1n asocierea infectiei SARS-CoV-2 este
mai mare de 20%. Pacientii cu hemopatii maligne au un po-
tential inalt pentru vindecare la efectuarea unui tratament
antitumoral intensiv, cu evitarea ulterioara a complicatiilor
infectioase, spre deosebire de pacientii fara o terapie in de-
plin volum. Totodata tratamentul hemopatiilor maligne este
necesar de efectuat la timp si in volum deplin. Intarzierea
initierii chimioterapiei poate afecta negativ prognosticul pa-
cientilor cu hemopatii maligne. Masuri profilactice specifice
pentru infectia SARS-CoV-2 la pacientii cu hemopatii malig-
ne nu sunt. Este necesar de a efectua masurile generale, care
includ masurile sanitaro-igienice, izolarea la domiciliu, la
posibilitate activarea de la domiciliu si testarea pentru infec-
tia SARS-CoV-2. Obiectivul acestui articol este prezentarea
managementului hemopatiilor maligne in conditiile pande-
miei COVID-19.

Material si metode. Pentru a selecta date din literatur3,
a fost folosita baza de date PubMed, utilizand cuvintele cheie:
,COVID-19’, ,hemopatii maligne’, ,,pandemie’, ,management’.
Astfel, a fost sintetizatd informatia despre managementul he-
mopatiilor maligne in conditiile pandemiei COVID-19.

Rezultate. Tratamentul hemopatiilor maligne este nece-
sar de efectuat la timp si in deplin volum, deoarece intar-
zierea initierii terapiei poate afecta negativ prognosticul
pacientilor cu hemopatii maligne. Tratamentul specific an-
titumoral (chimioterapia, imunoterapia, radioterapia) este
insotit de citopenii si toxicitati semnificative, care trebuie
sa fie considerate ca factori de risc in infectia SARS-CoV-2
si, ca urmare, cu un efect negativ al evolutiei bolii. Astfel,
administrarea chimioterapiei poate agrava hipersensibili-
tatea pneumoniei indusa de COVID-19. In perioada pande-
miei este necesar de a selecta pentru utilizare acele scheme
de tratament, care ar limita vizitele pacientilor la medic si
acordarea prioritatii administrarii preparatelor perorale sau
subcutane.

Concluzii. Managementul corect al hemopatiilor maligne
in conditiile pandemiei COVID-19 va reduce numarul cazuri-
lor de infectare si evolutia procesului infectios. Este obliga-
torie gestionarea justa al posibilelor complicatii infectioase,
care se pot dezvolta in perioda sau dupa administrarea tra-
tamentului specific.

Cuvinte cheie: COVID-19, SARS-CoV-2, hemopatii malig-
ne, pandemie, management.

Introducere

In perioada pandemiei COVID-19, in tactica de tratament
a hemopatiilor maligne, cea mai relevantd intrebare pentru
clinicieni este, care din terapiile antitumorale pot fi amanate
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immunodeficiency, leukopenia with neutropenia. SARS-CoV-2
infection has a much more serious course in immunocompro-
mised patients with malignant hematological diseases. The se-
vere form develops 2-3 times more frequently than in healthy
people. Mortality in patients with hematological malignancies
associated with SARS-CoV-2 infection is greater than 20%. Pa-
tients with malignant hematological diseases have a high po-
tential for healing when performing intensive antitumor treat-
ment with subsequent avoidance of infectious complications
as opposed to patients without full-volume therapy. At the
same time, the treatment of malignant hematological diseases
needs to be performed on time and in full volume. Delayed
initiation of chemotherapy may adversely affect the prognosis
of patients with malignant hematological diseases. There are
no specific prophylactic measures for SARS-CoV-2 infection in
patients with hematological malignancies. It is necessary to
carry out general measures, which include sanitary-hygienic
measures, isolation at home, possible activation at home and
testing for SARS-CoV-2 infection. The objective of this article
was to present the management of malignant hematological
diseases in the conditions of the COVID-19 pandemic.

Material and methods. The PubMed database was used
in order to select the data from the literature, using the key
words: “COVID-19’, “hematological malignancies’, “pandemic’,
“management’. Thus, the information containing the data on
the management of malignant hematological diseases in the
conditions of the COVID-19 pandemic.

Results. The treatment of hematological malignancies
needs to be performed on time and in full amount, because the
delay of initiating the therapy can negatively affect the progno-
sis of patients with malignant hematological diseases. Specific
antitumor treatment (chemotherapy, immunotherapy, radio-
therapy) is accompanied by cytopenias and significant toxici-
ties, which must be considered as risk factors in SARS-CoV-2
infection and as a result of a negative effect on the course of
the disease. Thus, the treatment with chemotherapy may ag-
gravate the hypersensitivity induced by COVID-19 pneumoni-
tis. During the pandemic it is necessary to select for use those
treatment schemes, which would limit the visits of patients to
the doctor and to give priority to the oral or subcutaneous drug
administration.

Conclusions. Proper management of hematological malig-
nancies in pandemic with COVID-19 will reduce the number of
cases of infection and the evolution of the infectious process. At
the same time, it is mandatory to follow a correct management
of possible infectious complications, which may develop dur-
ing or after specific treatment.

Key words: COVID-19, SARS-CoV-2, hematological ma-
lignancies, pandemic, management.

Introduction

During the COVID-19 pandemic in the management of
treatment of malignant hematological diseases, the most
important question for clinicians is: which antitumor ther-
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sau anulate si care necesita a fi continuate si in ce volum.
Tratamentul hemopatiilor maligne include chimioterapia,
radioterapia, imunoterapia care induc o imunosupresie si,
respectiv, prezintd un risc major de dezvoltare al infectii-
lor. Factori potentiali de dezvoltare a infectiilor grave sunt:
varsta Tnaintatd, imunodeficienta secundard, leucopenia,
neutropenia [1]. Masuri profilactice specifice pentru infectia
SARS-CoV-2 la pacientii cu hemopatii maligne nu sunt. Este
necesar de efectuat masurile generale care includ masurile
sanitaro-igienice, izolarea la domiciliu, la posibilitate activa-
rea de la domiciliu si testarea pentru infectia SARS-CoV-2.
Pacientilor cu imunodeficit secundar sunt indicate adminis-
trarea intravenoasa a imunoglobulinelor, vaccinei pneumo-
cocice. Infectia SARS-CoV-2 are o evolutie mult mai grava la
pacientii cu hemopatii maligne. Forma grava se dezvolta de
2-3 ori mai frecvent decat la persoanele sanatoase [1]. Mor-
talitatea pacientilor cu hemopatii maligne cu asocierea in-
fectiei SARS-CoV-2 este mai frecventa de 20%.

Pacientii cu hemopatii maligne au un potential inalt
pentru vindecare la efectuarea unui tratament antitumoral
intensiv, cu evitarea ulterioara a complicatiilor infectioase,
spre deosebire de pacientii fara o terapie In volum deplin
[1]. Pacientii cu unele hemopatii maligne necesita si un tra-
tament de suport intensiv care include si componentele san-
guine care In perioada de pandemie poate fi mai dificil, deoa-
rece se micsoreaza considerabil numarul donatorilor volun-
tari datorita autoizolarii, restrictiilor de calatorie si fricii de
transmitere a virusului [2]. Astfel utilizarea componentelor
sanguine trebuie sa fie doar in cazurile necesitatilor acute.
Totodata tratamentul hemopatiilor maligne este necesar de
efectuat la timp si in deplin volum. Intarzierea initierii chi-
mioterapiei poate afecta negativ prognosticul pacientilor cu
hemopatii maligne.

Material si metode

Pentru a selecta date din literatura, a fost folosita baza
de date PubMed (serviciul Librariei Nationale de Medicina
a Institutului National de Sanatate al Statelor Unite al Ame-
ricii), utilizand cuvintele cheie: ,,COVID-19’, ,,hemopatii ma-
ligne’, , pandemie’, ,management’, din articolele publicate
in lunile martie-mai 2020. De asemenea, s-au cdutat surse
bibliografice, care contineau in titlul lor cuvintele cheie, an-
terior mentionate. Astfel, a fost sintetizata informatia despre
managementul hemopatiilor maligne in conditiile pandemi-
ei COVID-19.

Rezultate

Prelucrarea informatiei

In perioada pandemiei este necesar de a selecta pentru
utilizare acele scheme de tratament, care ar limita vizitele
pacientilor la medic si de acordat prioritate administrarii
preparatelor perorale sau subcutane. Chimioterapia este in-
sotitd de citopenii si toxicitati semnificative, care trebuie sa
fie considerate ca factori de risc in infectia cu SARS-CoV-2 si,
ca urmare, cu un efect negativ al evolutiei bolii [2]. Astfel, ad-
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apies can be postponed or canceled and which need to be
continued and in what amount. The treatment of hemato-
logical malignancies includes: chemotherapy, radiotherapy
and immunotherapy that induce immunosuppression and,
respectively, represent a major risk of developing infections.
Potential factors for the development of severe infections
are: advanced age, secondary immunodeficiency, leukopenia
with neutropenia [1]. SARS-CoV-2 infection has a much more
serious course in immunocompromised patients with malig-
nant hematological diseases. There are no specific prophy-
lactic measures for SARS-CoV-2 infection in patients with
hematological malignancies. It is necessary to carry out gen-
eral measures, which include sanitary-hygienic measures,
isolation at home, possible activation at home and testing for
SARS-CoV-2 infection. Intravenous administration of immu-
noglobulins, pneumococcal vaccine, is indicated for patients
with secondary immunodeficiency. SARS-CoV-2 infection
has a much more serious course in patients with malignant
hematological diseases. The severe evolution develops 2-3
times more frequently than in healthy people [1]. Mortality
in patients with hematological malignancies associated with
SARS-CoV-2 infection is more common than 20%.

Patients with malignant hematological diseases have a
high potential for healing, when performing intensive anti-
tumor treatment with subsequent avoidance of infectious
complications as opposed to patients without full-volume
therapy [1]. Patients with some malignancies also require
intensive supportive treatment that includes blood compo-
nents that may be more difficult during the pandemic, as the
number of voluntary donors decreases considerably due to
self-isolation, travel restrictions and fear of transmitting the
virus [2]. Therefore, the use of blood components should be
only in cases of acute need. At the same time, the treatment
of hematological malignancies needs to be performed on
time and in full amount. Delayed initiation of chemotherapy
may adversely affect the prognosis of patients with malig-
nant hematological diseases.

Material and methods

The search source was the PubMed online database
(National Medicine Library of the United States National
Institutes of Health), using the key words: “COVID-19’, “he-
matological malignancies’, “pandemic’, “management’, from
articles published in March-May 2020. Were also sought bib-
liographic sources that would contain in their name the key-
words mentioned above. Thus, was synthesized the informa-
tion containing the data on the management of malignant
hematological diseases in the conditions of the COVID-19

pandemic.

Results

Information processing

During the pandemic it is necessary to select for use
those treatment schemes that would limit patient’s visits to
the doctor and to give priority to the administration of oral
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ministrarea chimioterapiei poate agrava hipersensibilitatea
pneumoniei indusa de COVID-19 [3, 4]. Deci, este necesara
gestionarea posibilelor complicatii infectioase, care se pot
dezvolta in perioada sau dupa administrarea terapiilor in-
dicate [5, 6]. Glucocorticoizii agraveaza evolutia proceselor
infectioase, de aceea, este necesar la posibilitate limitarea
administrarii lor. In acelasi timp in pneumoniile COVID-19,
utilizarea glucocorticoizilor In doze mici (<1 mg/kg in zi In
decurs de 3 zile), pot predntampina reactia de hiperinflama-
tie si dezvoltarea limfohistiocitozei hemofagocitare secun-
dare, care poate provoca insuficienta poliorganica cu sfarsit
letal. Grupurile de risc in perioada pandemiei printre paci-
entii cu hemopatii maligne sunt:

= pacientii la care se aplica radioterapia in decursul ulti-

melor 1-2 luni;

= pacientii dupa transplant medular cu celule stem in ul-

timile 6 luni;

= pacientii la care se administreaza terapia imunosupre-

siva;

= pacientii cu leucemie acutd, leucemie limfocitara croni-

ca, limfoame non-Hodgkin, mielom multiplu;

= pacientii cu leucopenie, neutropenie.

Radioterapia (RT) In tratamentul hemopatiilor maligne
este necesara in multe situatii clinice si trebuie aplicata in
cazurile cand sunt indicatii, chiar si in perioada pandemi-
ei. Refuzul in efectuarea RT poate avea loc in situatiile cand
riscul complicatiilor posibile in cazurile de infectie cu SARS-
CoV-2, depaseste beneficiul RT. Aceasta este posibil in cazu-
rile:

= limfoamele non-Hodgkin (LNH) indolente, stadiul local

cu inlaturare chirurgicala completa (LNH folicular, LNH
din celulele zonei marginale, LNH limfocitar din limfo-
cite mici);

= limfomul Hodgkin cu predominare limfoida dupa inla-

turarea complet3;

= RT cu scop de consolidare dupa finalizarea polichimio-

terapiei (PChT) cu obtinerea remisiunii complete;

= in cazurile de contaminare cu SARS-CoV-2, RT va fi

amanata pana la vindecarea de aceasta infectie.

Algoritmul de actiune al radioterapeutului in timpul pan-
demiei COVID-19 la pacientii cu hemopatii maligne este:

1) Minimalizarea riscului de contaminare cu SARS-CoV-2,
in perioada aplicarii radioterapiei: limitarea numarului de
persoane care insotesc pacientul, organizarea consultatilor
telefonice;

2) Determinarea prioritatilor in efectuarea radioterapiei:

= radioterapia este o metoda radicalad de tratament;

= amanarea radioterapiei fara consecinte negative a pro-

gnosticului maladiei.

Aceste doua principii sunt necesare sa fie utilizate in pe-
rioada pademiei COVID-19.

In cazurile radioterapiei adjuvante, este necesar de evalu-
at gradul de risc al evolutiei bolii cu sau fara acest tratament.
Daca radioterapia reduce frecventa recaderilor locoregiona-
le, dar nu imbunatateste supravietuirea generala, atunci este
rationala contramandarea acestei terapii.
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or subcutaneous preparations. Chemotherapy is accompa-
nied by significant cytopenias and toxicities, which should
be considered as risk factors in SARS-CoV-2 infection and
as a result of a negative effect on disease progression [2].
Thus, the administration of chemotherapy may aggravate
the hypersensitivity induced by COVID-19 pneumonitis
[3, 4]. Therefore, it is necessary to manage possible infec-
tious complications that may develop during or after the
administration of the indicated therapies [5, 6]. Glucocorti-
coids aggravate the evolution of infectious processes, so it
is necessary to limit their administration. At the same time
in COVID-19 pneumonias the use of glucocorticoids in small
doses (<1 mg/kg per day within 3 days) may prevent the hy-
perinflammatory reaction and the development of second-
ary hemophagocytic lympho-histiocytosis which can cause
lethal poly-organic insufficiency. The risk groups during the
pandemic among patients with malignant hematological
diseases are:

= patients to whom radiotherapy was applied during the

last 1-2 months;

= patients after bone marrow stem cell transplantation

in the last 6 months;

= patients receiving immunosuppressive therapy;

= patients with acute leukemia, chronic lymphocytic le-

ukemia, non-Hodgkin's lymphoma, multiple myeloma;
= patients with leukopenia, neutropenia.

Radiation therapy (RT) in the treatment of hematologi-
cal malignancies is necessary in many clinical situations and
should be applied in cases where there are indications, even
during the pandemic. Refusal to perform RT may occur in
situations where the risk of possible complications in cases
of SARS-CoV-2 infection outweighs the RT benefit. This is
possible in cases where:

= indolent non-Hodgkin's lymphomas (NHL), local stage

with complete surgical removal (Follicular NHL, Margi-
nal NHL, Small lymphocytic NHL);

= Hodgkin's lymphoma with lymphoid predominance af-

ter complete surgical removal;

= RT for consolidation after completion of polychemo-

therapy (PChT) with complete remission;

= in cases of contamination with COVID-19 RT will be de-

layed until the cure of this infection.

The algorithm of management of RT during the COVID-19
pandemic in patients with hematological malignancies is:

1) Minimizing the risk of contamination with COVID-19
during the application of radiotherapy: limiting the number
of people accompanying the patient, telephone consulta-
tions would be organized in this regard;

2) Determining priorities in performing radiotherapy:

= radiation therapy is a radical method of treatment;

= delaying radiotherapy without negative consequences

of the disease prognosis.

These two principles need to be used during COVID-19
pandemic.

In cases of adjuvant radiotherapy, it is necessary to as-
sess the degree of risk of disease progression with or with-
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Radioterapia cu scop paliativ se poate de efectuat doar in
cazurile lipsei eficacitatii tuturor celorlalte metode de trata-
ment efectuate.

Leucemia mieloidd cronica

Preparatele din grupul inhibitorilor ai BCR-ABL tirozin-
kinazei, care sunt utilizate in tratamentul pacientilor cu leu-
cemie mieloida cronica (LMC) nu provoaca imunodeficienta
semnificativa si nu exista date care ar demonstra ca acesti
bolnavi ar putea fi expusi riscului de infectare cu SARS-
CoV-19, mai frecvent decat restul populatiei [7].

In caz de diagnosticare al unui pacient primar cu LMC
este indicat tratamentul cu ITK, deoarece:

= se presupune ca leucocitoza severa este in masura sa

agraveze afectarea tesutului pulmonar si schimbului de
gaze In caz de evolutie severa a infectiei SARS-CoV-2;

= initierea intarziata a tratamentului cu ITK poate condi-

tiona avansarea LMC.

Cu toate acestea, se recomanda prudenta extremad in pri-
mele 3 luni de la initierea tratamentului cu ITK, deoarece
poate apadrea citopenie severd, ceea ce majoreaza riscul de
evolutie severa a maladiei COVID-19. Testarea sistematica
pentru detectarea acestei infectii la pacientii cu LMC, chiar si
in absenta simptomelor, este o recomandare binevenita, dar
aceasta abordare trebuie apreciata individual in functie de
tabloul clinic, disponibilitatea testelor in regiune si tara [7].

Nu este recomandata intreruperea preventiva a ITK, de-
oarece poate duce la pierderea raspunsului tratamentului
initiat anterior si la recaderea sau progresia LMC, indeosebi,
daca accesul la monitorizarea periodica a analizei generale
de sange si determinarea nivelului transcript BCR-ABL prin
cercetarea molecular-genetica este dificila din cauza situati-
ei epidemiologice. Pacientilor, la care se dezvolta rezistenta
sau intoleranta la ITK, nu se recomanda amanarea modifi-
carii terapiei. In aceste cazuri se recomanda initierea trata-
mentului cu alt preparat al ITK si evitarea suspendarii ITK
pani la sfarsitul pandemiei de coronavirus. Insa este nece-
sar de mentionat cd unii inhibitori ai tirozinkinazei (daza-
tinib) au efecte adverse care, teoretic, pot complica evolutia
maladiei COVID-19 [7].

Pacientii cu LMC care administreaza ITK nu au un risc
mai mare de dezvoltre a formelor clinice severe ale CO-
VID-19, decét populatia generala. Exceptii pot fi In urmatoa-
rele cazuri:

= citopenie profunda (reducerea granulocitelor mai mica

de 1000) in tratamentul ITK, in primele etape ale tra-
tamentului;

= pneumonitd activa indusa prin administrarea de ITK.

Terapia unei noi boli virale la pacientii cu remisiune mo-
leculara a LMC trebuie efectuatd In conformitate cu standar-
dele generale acceptate.

La o forma usoard a maladiei COVID-19 confirmata sau
simptome asemdnatoare cu o forma usoara a maladiei CO-
VID-19, nu se recomanda intreruperea ITK. In cazul evolutiei
severe a maladiei COVID-19, intreruperea tratamentului ITK
trebuie determinate individual. Trebuie de mentionat ca nu
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out this treatment. If radiotherapy reduces the frequency of
locoregional relapses, but does not improve overall survival,
then it is rational to countermand this therapy.

Palliative radiotherapy can be performed only in cases of
ineffectiveness of all other treatment methods performed.

Chronic myeloid leukemia (CML)

BCR-ABL tyrosine-kinase inhibitors (TKI) used in the
treatment of patients with chronic myeloid leukemia do not
cause significant immunodeficiency and there are no data
to demonstrate that these patients may be at risk of infec-
tion with the SARS-CoV-2, more frequently than the general
population [7].

In case of a newly diagnosed patient with CML, treatment
with TKI is indicated because:

= severe leukocytosis is thought to be able to worsen

lung tissue damage and gas exchange in the event of
severe COVID-19 infection;

= delayed initiation of treatment with TKI may condition

the progression of CML.

However, extreme caution is recommended in the first 3
months after starting treatment with ITK, as severe cytope-
nia may occur, which increases the risk of severe evolution
of COVID-19 disease. Systematic testing for this infection in
patients with CML, even in the absence of symptoms, is a
welcome recommendation, but this approach should be as-
sessed individually, in each case, depending on the clinical
picture, the availability of tests in the region and country [7].

Preventive interruption of TKI is not recommended, as
it may lead to loss of response to previously initiated treat-
ment and relapse or progression of CML, especially if access
to periodic monitoring of general blood analysis and deter-
mination of BCR-ABL transcript levels through molecular-
genetic research, is difficult due to the epidemic situation.
Patients, who develop resistance or intolerance to ITK, are
not advised to delay the modification of therapy. In these
cases, it is recommended to initiate treatment with another
TKI drug and to avoid suspending TKI until the end of the
coronavirus pandemic. However, it should be noted that
some TKI (dasatinib) have side effects that could, theoreti-
cally, complicate the evolution of COVID-19 disease [7].

Patients with CML who receiving TKI do not have a high-
er risk of developing severe clinical forms of COVID-19, than
the general population. Exceptions may be in the following
cases:

= severe cytopenia (reduction of granulocytes less than

1000) in the treatment of TKI;

= active pneumonitis induced by TKI administration.

Therapy of a new viral disease in patients with molecular
remission of CML should be performed according to accept-
ed general standards. In the case of a confirmed mild form of
COVID-19 disease or symptoms similar to a mild form of CO-
VID-19 disease, discontinuation of TKI is not recommended.
In the case of severe COVID-19 disease progression, discon-
tinuation of TKI should be determined individually. It should
be noted, that it is not known whether the evolution of CO-
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se cunoaste daca evolutia manifestarilor COVID-19 la pacien-
tii cu LMC care au primit tratament cu ITK difera iIn compara-
tie cu populatia generala [7]. Toate preparatele ITK au capa-
citatea de a prelungi intervalul QT si interactioneaza puternic
cu cloroquina si azitromicina, care sunt utilizate in prezent in
tratamentul pacientilor cu COVID-19. Combinatia acestor me-
dicamente cu ITK in absenta controlului medical poate duce
la un risc crescut de tulburari ale ritmului cardiac care poate
fi fatale [7].

Astfel, pacientii cu LMC necesita o abordare individuala a
tratamentului si monitorizare.

Mielofibroza idiopatica

In cazul pacientilor cu mielfibrozi idiopatici nu sunt
date care ar arata ca preparatele imunosupresive, utilizate in
tratamentul acestei maladii (hidroxyureea, interferon, ana-
grelid), maresc riscul de contaminare sau agraveaza evolutia
infectiei SARS-CoV-2 [8]. De aceea, in perioada pandemiei nu
este necesar de efectuat careva modificari in aceste meto-
de de tratament. Insi actiunea inhibitorilor JAK la infectia
SARS-CoV-2 nu este cunoscutd, ceea ce permite amanarea
tratamentului cu inhibitorii JAK pana la finalizarea pandemi-
ei, daca situatia clinica permite. Pacientii care administreaza
deja tratamentul cu inhibitorii JAK trebuie sa continue, de-
oarece Intreruperea acestei terapii contribuie la avansarea
mielofibrozei idiopatice [3, 8].

Policitemia vera

La pacientii cu policitemia vera in coditiile pandemiei nu
se modifica tratamentul cu preparatele imunosupresive (hi-
droxyurea, interferon, anagrelid). De asemenea, in situatiile
cand sunt indicatii absolute pentru flebotomii. Doar in cazu-
rile polcitemiei vera cand continutul hemoglobinei este pana
la 165-170 g/1 si nu suferad starea generala a pacientului, fle-
botomiile pot fi amanate pe o perioada scurta pentru a mic-
sora numarul vizitelor la clinica cu recomandarea unui aport
sporit de lichide pentru a reduce vascozitatea sangelui [8].

Leucemia limfocitard cronica

Pacientii cu leucemie limfocitara cronica (LLC) sunt ex-
pusi unui risc major de dezvoltare a complicatiilor infecti-
oase bacteriene si virale, din cauza imunodeficientei si al
raspunsului imun inadecvat la infectii [9]. In conditiile pan-
demiei COVID-19, daca este posibil, se recomanda amanarea
tratamentului specific. In cazurile indicatiilor absolute de
initiere a tratamentului prioritate are terapia in conditiile de
ambulator, cu mai putine vizite la clinica si analize de labora-
tor. Se recomanda de evitat tratamentul cu anticorpi mono-
clonali (rituximab, obinutuzumab). Initierea tratamentului
cu ibrutinib necesita vizite clinice si investigatii de laborator
multiple, deci nu se recomanda initierea administrarii aces-
tui preparat in perioada de pandemie COVID-19 [9].

Daca pacientul primeste deja tratamentul cu ibrutinib,
tratamentul nu se stopeazd, deoarece intreruperea admi-
nistrarii lui poate duce uneori la eliberarea de citokine, care
pot imita unele dintre simptomele COVID-19. Reluarea in-
hibitorului de semnalizare BCR are ca rezultat rezolvarea
acestor simptome intr-o perioada relativ scurta de timp [4].
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VID-19 manifestations in CML patients, who received treat-
ment with TKI, differs compared to the general population
[7]. All TKI drugs have the ability to prolong the QT interval
and interact strongly with chloroquine and azithromycin,
which are currently used in the treatment of patients with
COVID-19. The combination of these drugs with TKI in the
absence of medical supervision can lead to an increased risk
of heart rhythm disorders that can be fatal [7].

Thus, patients with CML require an individual approach
to treatment and monitoring.

Idiopathic myelofibrosis

In patients with myelofibrosis, it is not reported that im-
munosuppressive drugs used in the treatment of this dis-
ease (hydroxyurea, interferon, anagrelide) increase the risk
of contamination or aggravate the evolution of SARS-CoV-2
infection [8]. Therefore, during the pandemic, it is not neces-
sary to make any changes in these treatment methods. How-
ever, the action of JAK inhibitors on SARS-CoV-2 infection is
unknown. At present, treatment with JAK inhibitors can be
postponed until the end of the pandemic, if the clinical situa-
tion allows. Patients already taking JAK inhibitors should be
continued, as discontinuation of this therapy contributes to
the advancement of idiopathic myelofibrosis [3, 8].

Polycythemia vera

In patients with polycythemia vera, during the pandemic,
the treatment with immunosuppressive drugs (hydroxy-
urea, interferon, anagrelide) doesn’t change. The same is ap-
plicable in situations when there are absolute indications for
phlebotomies. Only in cases of polycythemia vera when the
hemoglobin content is up to 165-170 g/1 and does not suffer
from the general condition of the patient, phlebotomies can
be postponed for a short period to reduce the number of vis-
its to the clinic with the recommendation of increased fluid
intake to reduce blood viscosity [8].

Chronic lymphocytic leukemia

Patients with chronic lymphocytic leukemia (CLL) are at
increased risk of developing bacterial and viral infectious
complications due to immunodeficiency and inadequate im-
mune response to infections [9]. In the event of COVID-19
pandemic, it is recommended to postpone the specific treat-
mentif possible. In cases of absolute indications for initiating
treatment, priority is given to outpatient therapy with fewer
visits to the clinic and laboratory tests. It is recommended
to avoid treatment with monoclonal antibodies (rituximab,
obinutuzumab). Initiation of treatment with Ibrutinib re-
quires multiple clinical visits and laboratory investigations,
so it is not recommended to initiate this during COVID-19
pandemic [9].

If the patient is already receiving treatment with Ibru-
tinib, treatment should not be stopped, as discontinuation
of it may sometimes lead to the release of cytokines, which
may mimic some of the symptoms of COVID-19. Resump-
tion of the BCR signaling inhibitor results in the resolution
of these symptoms in a relatively short period of time [4].
Patients taking Ibrutinib should continue this treatment,
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Pacientii care administreaza ibrutinib, trebuie sa continu-
ie acest tratament, chiar daca este diagnosticata si infectia
SARS-CoV-2, fara micsorarea dozei, deoarece poate asigura
protejarea afectdrii tesutului pulmonar si ameliorarea func-
tiei pulmonare la bolnavii cu COVID-19.

Pentru pacientii cu LLC si COVID-19 simptomatic reti-
nerea de la tratamentul specific este determinata de risc /
beneficiu [9]. Pentru pacientii cu LLC si COVID-19 asimpto-
matic este o abordare individuala in functie de agresivitatea
LLC, comorbiditatile pacientului, istoricul maladiei.

In scop profilactic pentru prevenirea complicatiilor in-
fectioase la pacientii cu LLC, In deosebi celor cu hipogama-
globulinemie si infectii severe curente sau in anamnez3, se
recomanda administrarea imunoglobulinei umane [9].

Mielomul multiplu

Pacientii diagnosticati cu mielom multiplu, necesita efe-
tuarea tratamentului, chiar si in coditiile pandemiei. Se re-
comanda individualizarea tratamentului, pentru a limita ex-
punerea suplimentara la COVID-19 [10]. La posibilitate este
rational initierea tratamentului cu 6-8 cure VRD-bortezo-
mib, lenalidomida si dexametazona, ulterior, tratamentul de
mentinere cu lenalidomida, iar bortezomibul poate fi asociat
la fiecare 2 saptamani pacientilor cu risc major [10]. Pentru
pacientii In etate cu mielom multiplu prioritate au regimuri-
le perorale ca lenalidomida + dexametazona. Doza de dexa-
metazona de micsorat pani la 20 mg in zi. in cazurile cu efi-
cacitate buna dexametazona se anuleaza si se continua doar
lenalidomida. La posibilitate, se poate de efectuat tratamen-
tul cu VRD sau daratumumab + RD si, la necesitate, de con-
tinuat doar cu lenalidomida, in functie de riscul citogenetic
si de prezenta comorbiditatilor. Bortezomibul saptamanal
poate avea avantaje practice (vs bi-saptamanal) in timpul in-
ductiei cu un program lunar utilizat (vs 3 sdptamanal) [11].

Pacientii, la care se administreaza bifosfonate, li se reco-
manda de transferat la regimul acidului zoliedronic fiecare 3
luni, iar la posibilitate chiar de anulat.

Este recomandat dea se amana transplantul de celule
stem, (inclusiv colectarea si pdstrarea celulelor stem), pana
la finalizarea pandemiei. Ins3 la pacientii care sunt deja in
proces de colectare a celulelor stem, se poate de continuat
colectarea celulelor stem, dar transplantul sa fie amanat [10].
La pacientii cu mielom multiplu + COVID-19, tratamentul
specific se intrerupe.

Leucemiile acute

La toti pacientii cu leucemii acute, trebuie de efectuat tes-
tul pentru SARS-CoV-2 inainte de a initia chimioterapia in-
tensiva, indiferent de prezenta sau absenta simptomelor cli-
nice de infectie respiratorie. Daca pacientii sunt SARS-CoV-2
pozitivi, tratamentul specific este amanat, desi, tratamentul
neuroleucemiei cu administrarea intratecala a citostaticelor,
poate fi administrat daca simptomele de afectare a sistemului
nervos central sunt prezente [12]. Daca testele SARS-CoV-2
nu sunt disponibile, este necesar de luat in considerare scree-
ning-ul atent al simptomelor si o scanare CT toracica.

Tratamentul de inducere, in leucemiile acute primar dia-
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even if SARS-CoV-2 infection is diagnosed, without reducing
the dose, as it may protect the lung tissue and improve lung
function in patients with COVID-19.

For patients with CLL and symptomatic COVID-19, reten-
tion from specific treatment is determined by risk / benefit
[9]. For patients with CLL and asymptomatic COVID-19 is
an individual approach depending on the aggressiveness of
CLL, patient comorbidities, disease history.

For prophylactic purposes to prevent infectious compli-
cations in patients with CLL, especially those with hypo-
gammaglobulinemia and severe current infections or in the
anamnesis, it is recommended to administer human immu-
noglobulin [9].

Multiple myeloma

Patients diagnosed with multiple myeloma require treat-
ment even in pandemic conditions. Individualization of
treatment is recommended to limit additional COVID-19
exposure [10]. It is possible to initiate treatment with 6-8
courses of VRD with bortezomib, lenalidomide and dexa-
methasone, then follow-up treatment with lenalidomide,
and bortezomib, may be combined every 2 weeks with high-
risk patients [10]. For elderly patients with multiple myelo-
ma, oral regimens such as lenalidomide + dexamethasone
have priority. The dose of dexamethasone should be reduced
to 20 mg daily. In cases with good efficacy, dexamethasone
is discontinued and only lenalidomide is continued. If pos-
sible, treatment with VRD or daratumumab + RD can be per-
formed and if necessary only with lenalidomide, depending
on the cytogenetic risk and the presence of comorbidities.
Bortezomib weekly may have practical benefits, (versus bi-
weekly), during induction with a monthly schedule used (vs
3 weekly) [11]. Patients receiving bisphosphonates are rec-
ommended to be transferred to the zolidronic acid regimen
every 3 months, and possibly even canceled. It is advisable to
postpone stem cell transplantation (including stem cell col-
lection and storage) until the end of the pandemic. However,
patients who are already in the process of collecting stem
cells may continue to collect stem cells, but the transplant
should be delayed [10]. In patients with multiple myeloma +
COVID-19, specific treatment is discontinued.

Acute leukemias

All patients with acute leukemia should be tested for
SARS-CoV-2, before initiating intensive chemotherapy, re-
gardless of the presence or absence of clinical symptoms of
respiratory infection. If patients are SARS-CoV-2 positive,
specific treatment is delayed, although treatment of neu-
roleukemia with intrathecal administration of cytostatics,
may be administered if symptoms of central nervous system
involvement are present [12]. If SARS-CoV-2 tests are not
available, careful symptom screening and a chest CT scan
should be considered. Induction treatment in primary diag-
nosed acute leukemias is considered urgent and needs to be
applied.

In acute myeloblastic leukemias (AML), induction treat-
ment with cytarabine and doxorubicin is indicated accord-
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gnosticate, este considerat o urgentd, de aceea este necesar
initierea lui. In leucemiile acute mieloblastice (LAM) este
indicat tratamentul de inducere cu citarabina si doxorubici-
nad conform programului de tratament standard: - 7+3 sau
5+2. In cazul pandemiei COVID-19 este oportun de a reduce
la minimum necesitatea de transfuzii de hemocomponenti si
utilizarea paturilor din stationar [13]. Din acest motiv, prio-
ritar este optiunea selectdrii conduitei de tratament cu vene-
toclax, doze mici de citarabina. Pacientilor cu leucemii acute
limfoblastice (LAL) Ph negativ se efectueaza tratamentul ci-
tostatic standard. In grupul pacientilor cu risc de dezvoltare
a complicatiilor, se poate de micsorat doza de daunorubici-
ni (50%) sau L-asparaginazi (de exemplu, 1000 UI/m?). In
LAL Ph pozitiv tratamentul cu inhibitori de tirozin-kinaza in
asociere cu doze minime de glucocoticoizi este prioritar in
comparatie cu polichimioterapia agresiva [12]. Inducerea re-
misiunii complete n regim ambulator este una din optiunile
posibile de tratament din motivul neutropenii care prezinta
un risc major de asociere a complicatiilor infectioase Pacien-
tilor cu neutropenie prelungitd, cu scop profilactic se indica
terapia antibacteriand, care trebuie sa includa levofloxacina,
posaconazol si aciclovir. Un rol deosebit pentru pacientii cu
neutropenii il au factorii de crestere (G-CSF), care micsorea-
za durata neutropeniei si riscul de dezvoltare a neutropeniei
febrile, care necesita spitalizare [13, 14, 12]. Tratamentul
de consolidare a remisiunii complete a LAM cu citarabina in
doza mare, trebuie sa fie In continuare efectuat pacientilor
in remisiune completd, dar va fi micsorat numarul de cure
pand la 3 in loc de 4 si / sau scazutd doza de citarabina la
1,5 g/m? in loc de 3 g/m? [13]. Tratamentul de consolida-
re a remisiunii complete a LAL se recomanda de continuat
prin administrarea subcutana a citarabinei la domiciliu (de
exempluy, zilele 1-4, 8-11).

Pacientilor cu leucemie acuta promielocitara (LAP) cu
risc scazut tratamentul trebuie de efectuat cu ATRA conform
terapiei standard. Pacientilor cu LAP cu risc major este ne-
cesar de efectuat tratament cu ATRA + tratamentul citore-
ductiv standard (7+3 sau 2+5) [13]. Pacientilor cu risc ridi-
cat de dezvoltare a sindromului de diferentiere este indicat
tratamentul profilactic cu dexametazona. in cazurile de LAL
si SARS-CoV-2 pozitiv, se efetueaza tratament de mentinere
pana la vindecare de COVID-19. Este rational de omis in pe-
rioda tratamentului de mentinere administrarea de vincris-
tinad si prednisolon si de continuat doar cu 6-mercaptopuri-
na si metotrexat [14]. Este rational de amanat transplantul
de celule stem.

Limfoamele non-Hodgkin agresive

Tratamentul pacientilor cu limfoame non-Hodgkin agre-
sive este necesar de efectuat Indata dupa confirmarea di-
agnosticului si nu trebuie sa fie interupt fara careva motive
neintemeiate. Nu exista nicio recomandare de intarziere sau
intrerupere a tratamentului specific [15]. Se recomandg,
efectuarea maximal posibild, a tratamentului In conditii de
ambulator sau stationar de zi, pentru care este prevazutd o
imunosupresie usoara pana la moderatd, cu un risc scazut si
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ing to the standard treatment program: 7+3 or 5+2. In case
of the COVID-19 pandemic, it is appropriate to minimize the
need for blood component transfusions and the use of inpa-
tient beds [13]. For this reason, the priority is the option of
selecting the treatment regimen with venetoclax, low doses
of cytarabine. Patients with acute lymphoblastic leukemia
(ALL) Ph negative are given standard cytostatic treatment.
In the group of patients at risk of developing complications,
the dose of daunorubicin (50%) or L-asparaginase (eg 1000
IU/m?) may be reduced. In Ph positive LAL, treatment with
tyrosine-kinase inhibitors in combination with minimal
doses of glucocorticoids is a priority compared to aggressive
polychemotherapy [12]. Induction of complete remission on
an outpatient basis is one of the possible treatment options,
due to neutropenia which has a higher risk of association
with infectious complications [13Patients with prolonged
neutropenia for prophylactic purposes are advised to take
antibacterial therapy, which should include levofloxacin,
posaconazole and acyclovir. A special role for patients with
neutropenia is played by growth factors (G-CSF) that reduce
the duration of neutropenia and the risk of developing fe-
brile neutropenia that requires hospitalization [12, 13, 14].
Treatment to enhance the complete remission of AML with
high-dose cytarabine should continue to be performed in
patients with complete remission, but the number of treat-
ments will be reduced to 3 instead of 4 and / or the dose
of cytarabine should be reduced to 1.5 g/m? instead of 3 g/
m? [13]. Treatment to strengthen complete ALL remission is
recommended to be continued by subcutaneous administra-
tion of cytarabine at home (e.g. days 1-4, 8-11).

Patients with low-risk acute promyelocytic leukemia
(LAP) should be treated with ATRA according to standard
therapy. Patients with LAP at high risk need to undergo
treatment with ATRA + standard cytoreductive treatment
(7+3 or 2+5) [13]. Prophylactic treatment with dexametha-
sone is indicated for patients at high risk of developing dif-
ferentiation syndrome. In cases of ALL and SARS-CoV-2 posi-
tive, maintenance treatment is performed until COVID-19 is
cured. It is rationally omitted during treatment to maintain
the administration of vincristine and prednisolone and to
continue only 6-mercaptopurine and methotrexate [14].
Stem cell transplantation is rationally delayed.

Aggressive non-Hodgkin’s [ymphomas

Treatment of patients with aggressive non-Hodgkin’s
lymphoma should be performed immediately after con-
firmation of the diagnosis and should not be discontinued
without good reason. There is no recommendation to delay
or discontinue specific treatment [15]. It is recommended
to perform the maximum possible outpatient or inpatient
treatment, for which mild to moderate immunosuppression
is provided, with a low risk and easy to manage [15]. It is
recommended to use the R-CHOP chemotherapy regimen,
which remains the standard in the treatment of aggressive
NHL [16]. For elderly patients, R-mini CHOP with the sup-
port of G-CSF is recommended. In the local stages it is rec-
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usor de gestionat [15]. Se recomanda utilizarea schemei de
chimioterapie R-CHOP, care ramane standardul in tratamen-
tul LNH agresive [16]. Pentru pacientii in etate este recoman-
dat R-mini CHOP cu sustinerea de G-CSF. In stadiile locale este
recomandat de efectuat doar 4 cure de PChTR-CHOP si nu
tratamentul standard combinat cu chimio-radioterapia. Este
prioritar de utilizat rituximab, forma subcutana.

Prezinta dificultate aprecierea conduitei terapeutice a pa-
cientilor cu LNH cu recaderi si forme refractare, in cazul ca-
rora optiunea optimala este chimioterapia intensiva urmata
de autotransplantul celulelor stem. in conditiile de pandemie
este necesar de limitat acest tratament intensiv, din motive
obiective precum: dezvoltarea citopeniilor, limitarea patu-
rilor in stationar, lipsa de donatori de hemocomponenti s.a.
Reiesind din aceste conditii se recomanda continuarea trata-
mentului chimioterapic standard, aplicarea radioterapiei si
amanarea autotransplantului de celule de stem [2]. O alter-
nativa pentru unii pacienti este utilizarea combinatiei lena-
lidomid cu bendamustin. Pacientilor in etate se recomanda
indicarea tratamentului pastilat, precum lenalidomida [17].
Pentru evitarea leucopeniei cu neutropenie este necesar tra-
tament de suport cu G-CSE.

Limfoamele non-Hodgkin indolente

Conduita terapeutica de baza a pacientilor diagnosticati
cu LNH indolente, in majoritatea cazurilor, trebuie sa fie de
tipul ,monitorizeazd si asteaptd’. In acest caz, amanarea trata-
mentului este cel mai bun control al raspandirii SARS-CoV-2
si este o sugestie rezonabild [15]. In cazul prezentei criterii-
lor de initiere a tratamentului (criteriile GELF), cand starea
generald este satisfacatoare, in lipsa semnelor de intoxicare
generald, tratamentul poate fi amanat cu monitorizarea clini-
co-hematologica a pacientului peste 1,0-1,5 luni [15].

In prezenta indicatiilor pentru tratament specific va fi ini-
tiat prin aplicarea schemelor R-CHOP sau R-CVP cu terapia de
suport G-CSF. Este prioritar in unele situatii de efectuat mo-
noterapia cu rituximab si nu imunochimioterapie. Prioritate
are forma subcutana de rituximab. Se recomanda abtinerea
de la indicarea bendamustinei, care dezvolta o imunodepre-
sie severa [17].

In stadiile locale (I si II) ale LNH indolente se poate aplica
doar radioterapia la focarul tumoral primar [18]. Cu precau-
tie se indica tratamentul de mentinere-monoterapia cu rituxi-
mab la persoanele in etate [19].

In cazurile de recideri, dar fird semne majore de progre-
sie a procesului tumoral este preferabild doar monitorizarea
in dinamica sau prioritate au preparatele perorale ca ibru-
tinib, lenalidomida si regimul lenalidomid + rituximab [18].
Consolidarea cu doze mari de chimioterapie si autotransplant
de celule stem 1n perioada pandemiei nu este recomandat.

Limfomul Hodgkin

Tratamentul pacientilor cu limfom Hodgkin (LH) nu tre-
buie sa fie amanat sau stopat. Nu sunt date despre necesitatea
modificarii programelor de tratament deja initiate, dar este
necesar de utilizat mai mult factorii de crestere, la necesita-
te administrarea antibioticelor cu scop profilactic, limitarea
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ommended to perform only 4 courses of PChTR-CHOP and
not the standard combined chemo-radiotherapy treatment.
It is a priority to use rituximab subcutaneously.

It is difficult to assess the therapeutic behavior of NHL
patients with relapses and refractories, in which the opti-
mal option is intensive chemotherapy, followed by stem cell
autotransplantation. In pandemic conditions, it is necessary
to limit this intensive treatment, for objective reasons such
as: development of cytopenias, limitation of beds in the hos-
pital, lack of blood component donors etc. Based on these
conditions, it is recommended to continue standard chemo-
therapy treatment, apply radiotherapy and postpone stem
cell autotransplantation [2]. An alternative for some pa-
tients is to use the combination of lenalidomide with benda-
mustin. In elderly patients it is recommended to indicate the
pill treatment, such as lenalidomide [17]. G-CSS supportive
treatment is required to avoid leukopenia with neutropenia.

Indolent non-Hodgkin’s lymphomas

The basic therapeutic conduct of patients diagnosed with
indolent NHL in most cases should be of the “monitor and
wait” type. In this case, delaying treatment is the best con-
trol of the spread of SARS-CoV-2 and is a reasonable sug-
gestion [15]. In the presence of treatment initiation criteria
(GELF criteria), but the general condition is satisfactory, no
signs of general intoxication, treatment can be delayed with
clinical-hematological monitoring of the patient over 1-1.5
months [15].

In the presence of indications for specific treatment will
be initiated by applying the schemes R-CHOP or R-CVP with
supportive therapy - G-CSF. It is a priority in some situations
to perform monotherapy with rituximab and not immuno-
chemotherapy. Priority is given to the subcutaneous form
of rituximab. It is recommended to refrain from indicating
bendamustine, which develops severe immunosuppression
[17].

In the local stages (I and II) of indolent NHL, only radio-
therapy can be applied to the primary tumor focus [18]. Cau-
tion should be exercised with maintenance-monotherapy
with rituximab in the elderly [19]. In cases of relapse, but
without major signs of progression of the tumor process is
preferable only dynamic monitoring or priority have oral
preparations such as ibrutinib, lenalidomide and lenalido-
mide + rituximab [18]. Enhancement with high doses of che-
motherapy and autotransplantation of stem cells during the
pandemic is not recommended.

Hodgkin’s Lymphoma

Treatment of patients with Hodgkin’s lymphoma (HL)
should not be delayed or stopped. There are no data on the
need to change the treatment programs already initiated,
but it is necessary to use more growth factors, if necessary
the administration of antibiotics for prophylactic purposes,
limiting visits, performing telephone consultations [20]. It is
a priority to apply chemotherapeutic treatment according
to the ABVD scheme with minimal toxicity. Treatment with
more intensive chemotherapy treatments, such as BEACOPP
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vizitelor, efectuarea consulturilor la telefon [20]. Este priori-
tar aplicarea tratamentului chimioterapeutic conform sche-
mei ABVD cu o toxicitate minima. Tratamentul cu cure mai
intensive de chimioterapie, precum BEACOPP in conditiile
pandemiei trebuie sa fie limitate din cauza toxicitatii nalte.
Strategia de micsorare a pulmonitei provocate de bleomicina
trebuie sa fie prioritara In toate stadiile clinice ale maladiei si
in toate grupurile de varsta in perioada pandemiei [20].

Prioritate in investigarea pacientilor cu LH pana la initi-
erea tratamentului si Tn perioada terapiei, pentru evaluarea
eficacititii are PET / CT. In cazurile cand nu este posibil de
efectuat PET / CT, atunci, in mod obligatoriu, CT organelor cu-
tiei toracice si abdominale.

In stadiile locale (I-1I) cu prognostic favorabil, se recoman-
da 2 cure de polichimioterapie ABVD, dupa care se efectuiaza
PET / CT. In cazurile de PET / CT negativ se aplicd RT - 20 Gy
sau ca alternativa 4 ABVD, care micsoreaza vizitele la medic
[21]. In stadiile locale (I-II), cu prognostic nefavorabil - 4-6
cure de PChT ABVD sau 4 cure PChT ABVD + RT. Se recoman-
da exluderea bleomicinei din schema ABVD dupa PET / CT
negativ. Este necesar tratament de suport cu G-CSE.

In stadiile generalizate (I1I-IV) - 6-8 cure de PChT ABVD
sau bendamustin + AVD de asemenea cu tratament de suport
cu G-CSF [21].

Pentru pacientii varstnici se recomanda regimuri reduse
/ modificarea dozei si suport cu factorii de crestere, pentru
a reduce riscul mielosupresiei si a spitalizarii. Pentru aceasta
categorie de pacientii prioritar este monoterapia cu brentu-
ximab vedotin.

In cazurile cu recideri si refractare ale LH prioritara este
terapia de salvare pe baza gemcitabinei sau brentuximab
vedotin. Este rational de amanat autotransplantul de celule
stem. Allotransplantul medular nu se recomanda in perioada
pandemiei [21].

in caz de recidere locali, recidere tardiva se recomandi
aplicarea radioterapiei in asociere cu brentuximab vedotin
[21].

Concluzii

Managementul corect al hemopatiilor maligne, in conditi-
ile pandemiei COVID-19, va reduce numarul cazurilor de in-
fectare si evolutia procesului infectios. Este obligatorie gesti-
onarea justa al posibilelor complicatii infectioase, care se pot
dezvolta in perioda sau dupa administrarea tratamentului
specific.
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in pandemic conditions, should be limited due to high toxic-
ity. The strategy to reduce pneumonia caused by bleomycin
should be a priority in all clinical stages of the disease and in
all age groups during the pandemic [20].

Priority in the investigation of patients with LH until the
initiation of treatment and during therapy, to evaluate the
effectiveness of PET / CT. In cases when it is not possible to
perform PET / CT then necessarily CT organs of the chest
and abdomen.

In the local stages (I-1I) with a favorable prognosis, 2
ABVD polychemotherapy courses are recommended, after
which PET / CT is performed. In cases of negative PET / CT,
RT - 20 Gy is applied or as an alternative 4 ABVD which re-
duces doctor visits [21]. In the local stages (I-1I) with an un-
favorable prognosis - 4-6 courses of PChT ABVD or 4 courses
of PChT ABVD + RT. It is recommended to exclude bleomycin
from the ABVD regimen after negative PET / CT. Supportive
treatment with G-CSF is required.

In the generalized stages (III-1V) - 6-8 courses of PChT
ABVD or bendamustin + AVD, also with supportive treat-
ment with G-CSF [21].

For elderly patients, reduced regimens / dose adjust-
ment and support with growth factors are recommended
to reduce the risk of myelosuppression and hospitalization.
For these patients the priority is monotherapy with brentux-
imab vedotin. In cases with relapses and refraction of LH, the
priority is rescue therapy based on gemcitabine or brentux-
imab vedotin. It is rational to delay stem cell autotransplan-
tation. Allotransplantation is not recommended during the
pandemic [21].

In case of local relapse, late relapse is recommended to
apply radiotherapy in combination with brentuximab vedo-
tin [21].

Conclusions

Proper management of malignant hematological diseas-
es, in the conditions of the COVID-19 pandemic, will reduce
the number of cases of infection and the evolution of the
infectious process. Fair management of possible infectious
complications, which may develop during or after specific
treatment, is mandatory.
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Desi, pandemia COVID-19 a fost abordata in diferite as-
pecte de studiu, latura psihosociald a fost mai putin elucidats,
astfel este propus un review al literaturii internationale cu-
mulate pana in prezent.

Ipoteza de cercetare

Scopul acestui studiu este de a oferi un review al literaturii
internationale referitor la problemele psihosociale, determi-
nate de pandemia COVID-19, pentru cunoasterea aspectelor
psihosociale de referinta, necesare in lupta cu aceasta prob-
lema globala a secolului XXI. Identificarea si discutarea prob-
lemelor psihosociale conditionate de pandemia COVID-19, va
spori largirea cunostintelor cu privire la impactul pandemiei
COVID-19 asupra vietii personale si sociale a oamenilor.

Noutatea adusa literaturii stiintifice din domeniu

n urma studiilor realizate, cu privire la problema actual3,
au fost identificati o serie de factori legati de COVID-19, care
pot afecta negativ sanatatea mintald a indivizilor, avand un
risc si mai mare la cei predispusi influentei directe a acestor
conditii si factori psihologici nefavorabili, cum ar fi prestatorii
de servicii medicale din prima linie. Anxietatea, depresia si
reactia acuta la stres, sunt unele dintre raspunsurile precoce
la eventualul pericol pentru viata conditionat de COVID-19.

Rezumat

Introducere. Izbucnirea crizei pandemice COVID-19,
care are loc in 2020, a dat prilej de preocupari majore pen-
tru multiple probleme psihosociale, stres psihologic sporit,
anxietate, atat printre populatia generala, cat si printre fur-
nizorii de servicii medicale.
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What is not known yet, about the topic

Although, COVID-19 pandemic was approached in differ-
ent aspects of the study, the psychosocial side was less eluci-
dated, so is proposed a review of the international literature
accumulated so far.

Research hypothesis

The purpose of this study is to provide a review of the in-
ternational literature on psychosocial problems, caused by
the COVID-19 pandemic, to know the reference psychosocial
aspects needed in the fight against this global problem of the
XXI century. Identifying and discussing the psychosocial prob-
lems, conditioned by the COVID-19 pandemic, will increase
the knowledge about the impact of the COVID-19 pandemic
on people’s personal and social lives.

Article’s added novelty on this scientific topic

The impact of COVID-19 on the population’s mental health
has caused enormous concerns for almost every country in
the world. Based on the studies on this issue, a number of fac-
tors related to COVID-19 have been identified, that may nega-
tively affect the mental health of the individuals, with an even
higher risk for those subjected, to the direct influence of these
conditions and to unfavorable psychological factors, such as
the front-line health care providers.

Abstract

Introduction. The outbreak of the COVID-19 pandemic
crisis in 2020, has given rise to major concerns, such as mul-
tiple psychosocial problems, increased psychological stress,
anxiety both among the general population, and among the
health care providers.
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Material si metode. Scopul acestui studiu este de a oferi
un review al literaturii internationale referitor la probleme-
le psihosociale, determinate de pandemia COVID-19, pentru
cunoasterea aspectelor psihosociale de referintd, necesare
in lupta cu aceastda problema globala a secolului XXI. Me-
todologia studiului realizat este de tip secundar, calitativ si
prezintd un review narativ din sursele bibliografice, prelu-
ate din bazele de date PubMed, Google Scholar, Medline, bi-
blioteca OMS, biblioteca Infomedica din perioada decembrie
2019-mai 2020. Limba de publicare a surselor bibliografice
selectate a fost engleza, review-ul a inclus 34 de surse bibli-
ografice.

Rezultate. Impactul COVID-19, asupra sanatatii mintale
a populatiei, a provocat ingrijorari enorme aproape in fieca-
re tard de pe glob. In urma studiilor realizate, cu privire la
problema datd, au fost identificati o serie de factori legati de
COVID-19, care pot afecta negativ sandtatea mintala a indi-
vizilor, avand un risc si mai mare la cei predispusi influentei
directe a acestor conditii si factori psihologici nefavorabili,
cum ar fi prestatorii de servicii medicale din prima linie. An-
xietatea, depresia si reactia acuta la stres, sunt unele dintre
raspunsurile precoce la eventualul pericol pentru viata con-
ditionat de COVID-19. Aceasta stare de lucruri poate sugera
ca este necesar de planificat actiuni promte de sanatate pu-
blica, pentru gestionarea problemelor de sanadtate mintala
cu evolutie mai severa asa ca tulburarea de stres posttrau-
matica, adictiile, depresiile severe si suicidul.

Concluzii. In contextul cercetarii problemelor determi-
nate de criza pandemica COVID-19, evaluarea si monitori-
zarea starii sanatatii populatiei ar trebui sa fie complexa,
incluzand intrebari cu privire la factorii de stres asociati cu
COVID-19, adversitati secundare, efecte psihosociale si indi-
catori de vulnerabilitate.

Cuvinte cheie: pandemie COVID-19, probleme psihoso-
ciale, sanatate mintala.

Introducere

Datorita caracterului sau de raspandire rapida, pandemia
COVID-19 provoaca mari dezechilibre si perturbari sociale si,
respectiv, psihologice, care influenteaza direct sau indirect pe
fiecare dintre noi. La fel, pe masura ce pandemia coronaviru-
sului avanseaza rapid in intreaga lume, aceasta provoaca si un
grad considerabil de teama si ingrijorare In randul populatiei,
in special, In anumite grupuri, cum ar fi adultii In varsts, fur-
nizorii de Ingrijiri si persoanele cu conditii de sanatate subi-
acente.

Identificarea si discutarea problemelor psihosociale con-
ditionate de pandemia COVID-19, va spori largirea cunostin-
telor noastre cu privire la impactul pandemiei COVID-19 asu-
pra vietii personale si sociale a oamenilor.

Conform datelor oferite de Centrul de Resurse pentru Co-
ronavirus al Universitatii Johns Hopkins din SUA, pana la 13
mai 2020, aproximativ 1,39 milioane de cazuri de infectare
cu SARS-CoV-2, au fost raportate in Statele Unite (de catre

Probleme psihosociale in pandemia COVID-19

Material and methods. The purpose of this study is
to provide a review of the international literature on psy-
chosocial problems, caused by the COVID-19 pandemic, to
know the reference psychosocial aspects needed in the fight
against this global problem of the XXI century. The study
is based on a secondary-type qualitative methodology and
consists of a narrative review of the bibliographic sources
from the PubMed, Google Scholar, Medline databases, WHO
library, Infomedica library issued during the period Decem-
ber 2019-May 2020. The selected bibliographic sources
were published in English, the review has covered 34 biblio-
graphic sources.

Results. The impact of COVID-19 on the population’s
mental health, has caused enormous concerns for almost ev-
ery country in the world. Based on the studies on this issue,
a number of factors related to COVID-19 have been identi-
fied, that may negatively affect the mental health of the in-
dividuals, with an even higher risk for those subjected to
the direct influence of these conditions and to unfavorable
psychological factors, such as the front-line health care pro-
viders. Anxiety, depression and the acute stress reaction are
some of the early responses to the potential life-threatening
risk caused by COVID-19. This state of affairs points out the
need for planning prompt public health actions in order to
manage the more severe mental health problems, such as
post-traumatic stress disorder, addictions, severe depres-
sion and suicide.

Conclusions. In the context of the research on the prob-
lems caused by the COVID-19 pandemic crisis, the assess-
ment and monitoring of the population’s health condition
should be complex and include questions about the stress-
ors associated with COVID-19, the side effects, the psycho-
social effects and the vulnerability indicators.

Key words: COVID-19 pandemic, psychosocial problems,
mental health.

Introduction

Due to its rapid spread, the COVID-19 pandemic causes
major imbalances, social and, respectively, psychological
disturbances, which directly or indirectly influence on each
of us. Thus, as the coronavirus pandemic rapidly spreads
all over the world, it causes a considerable level of fear and
worries among the population, especially among certain
groups, such as the elderly, caregivers, and people with sub-
jacent health conditions.

The identification of the psychosocial problems caused
by the COVID-19 pandemic and the discussions about them
will increase our knowledge about the impact of the COV-
ID-19 pandemic on people’s personal and social lives.

According to the data, provided by the Coronavirus Re-
source Centre at Johns Hopkins University in the USA, as of
May 13, 2020, approximately 1.39 million cases of SARS-
CoV-2 infection have been reported in the United States (by
the Centers for Disease Control and Prevention) and over 4.3
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Centrele pentru Controlul si Prevenirea Bolilor) si peste 4,3
milioane de cazuri de COVID-19 au fost raportate din 188 de
tari [32].

O revizuire de nivel international, realizata in februarie
2020, a pus in evidenta 24 de studii despre focarele anteri-
oare de boli infectioase, privind sanatatea psihica a persoa-
nelor aflate in carantina, inclusiv studii despre sindromul
respirator acut sever in China continentald, Hong Kong si Ca-
nada in 2003, gripa equind in Australia in 2007, gripa HIN1
in Australia in 2009, Ebola in Africa de Vest in 2014 si sin-
dromul respirator din Orientul Mijlociu (MERS) 1n Coreea in
2015. Facand o comparatie cu actuala pandemie COVID-19,
autorii au constatat ca arealul si rapiditatea raspandirii CO-
VID-19 depaseste cu mult pe cele ale altor focare relativ re-
cente si, ulterior, amenintarea generald pe care o prezinta
este mult mai mare [34].

In termeni de sinatate mintald publicd, principalul im-
pact psihologic al pandemiei COVID-19, pana in prezent este
reprezentat de ratele crescute de stres si / sau anxietate
printre populatia generald. Pe masura ce se introduc noi ma-
suri de protectie, In special, autoizolarea, atunci efectele ei
asupra activitatii si modului de trai ale multor persoane vor
fi cresterea gradelor de singuratate, depresie, consum de al-
cool si droguri, comportament de auto-vatdmare si tendinte
spre suicid. La fel, persoanele cu vulnerabilitati preexisten-
te la tulburarile psihiatrice, vor fi afectati in mod special de
exacerbadrile simptomelor legate de stresul conditionat de
pandemia COVID-19.

Material si metode

Studiul realizat este de tip secundar, calitativ si prezinta
un review narativ cu respectarea cerintelor fata de sursele
publicate. Sursele bibliografice au fost preluate din bazele de
date PubMed, Google Scholar, Medline, biblioteca OMS, bibli-
oteca Infomedica.

Criteriile pentru selectarea surselor au inclus: (1) cuvinte-
cheie: ,COVID-19’, ,pandemie’; ,sdndtate mintald’, ,probleme
psihosociale”; (2) perioada de publicare: decembrie 2019-mai
2020. Limba de publicare a surselor bibliografice selectate -
engleza. Review-ul a inclus 34 de surse bibliografice.

Rezultate

Cercetdrile si observatiile clinice din domeniu sugereaza
c3, in perioada de pandemie, multe persoane manifesta stres
sau anxietate, care sunt alimentate de frica si teama patolo-
gica de a se infecta, de a intra in contact cu obiecte sau supra-
fete posibil contaminate. La fel, se acutizeaza teama de stra-
ini care ar putea avea o infectie (adica, xenofobie legata de
boald), teama consecintelor socio-economice ale pandemiei,
cdutarea reasigurarii cu privire la posibile amenintari legate
de pandemie si simptomele de stres traumatic legate de pan-
demie (de exemplu: cosmaruri, ganduri intruzive etc.) [1].

Prin urmare, reactiile psihologice la pandemii includ
comportamente de inadaptare, stres emotional si raspun-
suri defensive [2]. Persoanele predispuse la probleme psi-
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million cases of COVID-19 have been reported by 188 coun-
tries [32].

An international review conducted in February 2020,
identified 24 studies on previous outbreaks of infectious
diseases, related to mental health of people in lockdown,
including studies on the severe acute respiratory syndrome
in mainland China, Hong Kong and Canada in 2003, equine
influenza in Australiain 2007, HIN1 influenza in Australia in
2009, Ebola in West Africa in 2014 and Middle East Respira-
tory Syndrome (MERS) in Korea in 2015. Making a compari-
son with the current COVID-19 pandemic, the authors found
out that the area and the rapid speed of COVID-19 spread
exceed much those of other relatively recent hotbeds and,
subsequently, the general threat they pose is much greater
[34].

In terms of public mental health, the main psychological
impact of the COVID-19 pandemic so far consists in the in-
creased rates of stress and / or anxiety among the general
population. As new protective measures are introduced,
in particular self-isolation, their effects on the activity and
lifestyle of many people will be increased loneliness, de-
pression, alcohol and drug use, self-harming behavior and
suicide tendencies. People with pre-existing vulnerabilities
to psychiatric disorders will be particularly affected by the
exacerbation of the symptoms related to the stress caused
by the COVID-19 pandemic.

Material and methods

This is a secondary-type qualitative study and it consists
of a narrative review conducted following the requirements
for such a kind of synthesis of published sources. The biblio-
graphic sources were selected from Pub Med, Google Scholar,
Medline databases, WHO library, Infomedica library. The se-
lection criteria included: (1) keywords: “COVID-19’, “pan-
demic’, “mental health’, “psychosocial problems”; (2) publica-
tion period: December 2019 - May 2020. Language of pub-
lication of the selected bibliographic sources - English. The

review included 34 bibliographic sources.

Results

The research and the clinical observations in this field in-
dicate that, during a pandemic, many people show stress or
anxiety, which are fuelled by the pathological fear of becom-
ing infected, of coming into contact with possibly contami-
nated objects or surfaces. Moreover, there is a growing fear
of strangers who may have an infection (i.e., a disease-related
xenophobia) and of the pandemic’s social-economic conse-
quences, reassurance about the possible pandemic-related
threats and pandemic-related traumatic stress symptoms
(for example: nightmares, intrusive thoughts etc.) is sought
more intensely [1].

Therefore, the psychological reactions to pandemics in-
clude maladaptive behaviors, emotional stress and defensive
responses [2]. People prone to psychological problems are
particularly vulnerable. All these characteristics are clear
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hologice sunt deosebit de vulnerabile. Toate aceste caracte-
ristici sunt dovezi clare din perioada manifestarii pandemiei
curente COVID-19. Un studiu realizat pe 1210 respondenti
din 194 de orase din China, 1n ianuarie si februarie 2020, a
constatat faptul ca 54% dintre respondenti au considerat
impactul psihologic al focarului de COVID-19, ca fiind mode-
rat sau sever; 29% au raportat simptome de anxietate mode-
rata pana la severad; iar 17% au raportat simptome depresive
moderate pana la severe [3]. Anticipand posibilele prejude-
cati, vom spune ca acestea sunt proportii foarte mari, si pe
langa datele statistice oficiale la unele persoane se denota
un impact psihologic si mai mare. In aceeasi ordine de idei
putem aduce exemplul din timpul focarului de gripa HIN1
din 2009 (,gripa porcind”), unde un studiu asupra pacienti-
lor de sanatate mintald a constatat faptul c3, categoriile de
copii si pacienti cu tulburari nevrotice si somatoforme au
fost suprareprezentate in mod semnificativ in randul celor
care exprima griji moderate sau severe [4].

Impactul COVID-19 asupra sanatatii mintale a populati-
ei a aparut ca o Ingrijorare de proportii globale [5]. O serie
de factori legati de COVID-19 pot afecta negativ sandtatea
mintald a indivizilor, cu un risc si mai mare la cei predispusi
influentei directe a acestor conditii si factori psihologici ne-
favorabili cum ar fi prestatorii de servicii medicale din prima
linie [6]. Faptul, de a fi In carantind sau in izolare pentru pe-
rioade indelungate de timp a fost asociat cu depresia, furia,
anxietatea si sinuciderea, dupa cum a fost raportat In urma
epidemiei SARS de la inceputul anilor 2000. In mod similar,
incertitudinea recuperarii economice si pierderea securita-
tii locului de munca sunt factori importanti asociati anterior
cu tulburarile neuropsihiatrice [7, 8]. Sunt, de asemenea, In-
grijordri cu privire la cresterea violentei in familie n timpul
pandemiei COVID-19 [9] care, adiacent, se prezinta si drept
factor de risc pentru dezvoltarea sau agravarea afectiunilor
psihologice [10]. Mai mult, frica si ideile fixe de a fi infectat
ar putea avea un impact negativ asupra bunastarii mintale
[10]. Teama de a pierde o persoand apropiata si durerea in
urma pierderii sunt alti factori potentiali care pot tulbura sa-
nadtatea mintala [11, 12]. Una dintre concluzii, care se relie-
feaza din studiile cercetate ar fi c3, insasi SARS-CoV-2, poate
conditiona manifestari neuropsihiatrice, datorita faptului ca
efectele sale asupra sistemului nervos sunt din ce in ce mai
vizibile la pacientii care nu prezinta simptome proeminente
ale tractului respirator [13].

Alt studiu a analizat in mod anonim 13.332 de respon-
denti din intreaga lume pentru identificarea simptomelor
psihologice legate de boala cu virusul COVID-19 1n perioada
29 martie - 14 aprilie 2020. Studiul a pus in evidenta im-
pactul semnificativ al pandemiei COVID-19 asupra sanata-
tii mintale la nivel mondial. Participantii au obtinut scoruri
care depaseau pragul de risc usor pentru tulburari psihice
generale, tulburarea de stres posttraumatica (PTSD) si de-
presie, dupa cum au fost determinate de scalele standardi-
zate. Mai mult, o fractiune alarmanta (16,2%) dintre parti-
cipanti a raportat ca au avut anumite idei suicidale. O fracti-
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evidence revealed by the current COVID-19 pandemic. A
study including 1210 respondents conducted in 194 Chinese
cities, in January and February 2020, found out that 54% of
respondents considered the psychological impact of the CO-
VID-19 outbreak to be moderate or severe; 29% reported
moderate to severe anxiety symptoms; and 17% reported
moderate to severe depressive symptoms [3]. Anticipating
some possible prejudices, we would like to say that these are
very large proportions and it is likely that, beyond the official
statistics, certain people are subject to an even greater psy-
chological impact. In this context, we can give the example of
the HIN1 flu (“swine flu”) outbreak in 2009, when a study on
mental health patients found that the categories of children
and patients with neurotic and somatoforms disorders were
considerably overrepresented among those who expressed
moderate or severe concerns [4].

The COVID-19 impact on the mental health of the popu-
lation is a global concern [5]. A number of factors related to
COVID-19 can negatively affect the mental health of the in-
dividuals, with an even higher risk for those prone to the di-
rect influence of such conditions and unfavorable psycholog-
ical factors, such as the front-line healthcare providers [6].
Being in quarantine or in insolation for long periods of time
has been associated with depression, anger, anxiety and sui-
cide, as reported after the SARS epidemic in the early 2000s.
Moreover, the uncertainty about the economic recovery and
the loss of job security are important factors previously as-
sociated with neuropsychiatric disorders [7, 8]. There are
also concerns about the increase in domestic violence dur-
ing the COVID-19 pandemic [9] which, adjacently, also pres-
ents itself as a risk factor for the development or worsening
of psychological disorders [10]. Moreover, the fear and the
fixed idea of being infected could have a negative impact on
mental well-being [10]. The fear of losing a close person and
the pain of the loss are other potential factors that can dis-
turb the mental health [11, 12]. One of the conclusions, that
emerges from the investigated studies, is that SARS-CoV-2
itself, can condition neuropsychiatric manifestations, as a
result of the fact that its effects on the nervous system are
increasingly visible in patients who do not show prominent
symptoms of the respiratory tract [13].

Another study has anonymously analyzed 13.332 respon-
dents, from all over the world, to identify the psychological
symptoms related to COVID-19 between March 29 and April
14, 2020. The study highlighted the significant impact of the
COVID-19 pandemic on the mental health worldwide. Based
on standardized scales, the participants scored above the
mild risk threshold for general mental disorders, the post-
traumatic stress disorder (PTSD) and depression. Moreover,
an alarming share (16.2%) of participants reported certain
suicidal thoughts. A prominent share (41.0%) of partici-
pants also expressed concern about their physical health
and appearance, what points out other types of psychologi-
cal distress [14]. Another important objective of this study
was to identify the risk factors and the specific resistance to
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une proeminentd (41,0%) dintre participanti si-a exprimat,
de asemenea, Ingrijorarea cu privire la sanatatea fizica si
aspectul lor, fapt care indica spre alte forme de suferinta psi-
hologica [14]. Alt obiectiv important al acestui studiu, a fost
identificarea factorilor de risc si rezistenta specifica pentru
tulburari psihologice in timpul crizei actuale de COVID-19.
Prin urmare, inrautatirea unei afectiuni psihiatrice preexis-
tente, sex feminin, expunerea la traume Tnainte de varsta de
17 ani si functionarea de la distantd au fost identificati drept
factori care conditioneaza un risc mai mare de tulburare psi-
hica generalg, tulburare de stres post traumatica, depresie si
ingrijorare crescuta cu privire la sdnatatea fizica si aspectul
exterior. Conditiile psihiatrice preexistente si expunerea an-
terioara la evenimente traumatice au prezis ideea suicidului.
n acest context, factorii ca: Tnaintarea in varst3, capacitatea
de a impartasi preocupari cu familia si prietenii (exercitii fi-
zice / sport zilnic timp de 15 minute sau mai mult) si multu-
mirea de actiunile angajatorului / statului ca raspuns la CO-
VID-19, au fost identificati ca avand efect protector general
impotriva tuturor tulburarilor psihologice majore [14].

Un alt studiu transversal bazat pe web, (au fost colectate
date de la 7.236 voluntari auto-selectati si evaluati cu infor-
matii demografice, cunostinte legate de COVID-19, tulburari
de anxietate generalizatd (TAG), simptome depresive si cali-
tatea somnului) realizat pe populatia chineza despre sana-
tatea mintala, cu scopul de a explora factorii potentiali de
influenta, au scos in evidenta faptul ca persoanele mai tinere
au raportat o prevalenta semnificativ mai mare a TAG si a
simptomelor depresive, decat persoanele in varsta [15].

In comparatie cu alte grupuri profesionale, lucratorii din
domeniul sanatatii au avut mai multe sanse sa aiba o calitate
slaba a somnului. Prevalenta generalda a TAG, simptomele
depresive si calitatea somnului au fost de 35,1%, 20,1% si,
respectiv, 18,2% (Tabelul 1) [15].

In acest context, si pe masurd ce pandemia COVID-19
continud sa se raspandeasca in intreaga lume, unele studii
ipotezeaza numarul de impacturi psihologice care merita lu-
ate In considerare acum decat mai tarziu.

In primul caz, trebuie recunoscut faptul c3, chiar si in cur-
sul normal al evenimentelor, persoanele cu boli mintale au
o sperantad de viata mai mica si o sanatate fizica mai slaba
decat populatia generald [16]. Ca urmare, persoanele cu tul-
burari preexistente de sanatate mintala si cele dependente
de anumite substante vor avea un risc crescut de infectie cu
of SARS-CoV-2, un risc crescut de a avea probleme de acces
la testare si tratament, si un risc crescut de efecte fizice si
psihice negative cauzate de pandemie.

In al doilea rand, se contureazi o crestere considerabili
a anxietatii si a simptomelor depresive in randul persoane-
lor care nu au conditii preexistente de sanatate mintala si a
celor care se confrunta cu tulburare de stres posttraumatica.
Aceasta stare de lucruri a fost recunoscuta in China in timpul
actualei pandemii [17].

in al treilea rand, din sursele cercetate putem deduce,
ca profesionistii din sanadtatea publica vor avea un risc Tnalt
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psychological disorders during the current COVID-19 crisis.
Thus, the worsening of a pre-existing psychiatric condition,
the female sex, the exposure to a trauma before the age of
17 and the remote work have been identified as factors that
condition a higher risk of a general mental disorder, a post-
traumatic stress disorder, depression and increased worries
about the physical health and appearance. The pre-existing
psychiatric conditions and the previous exposure to trau-
matic events predicted an idea of suicide. In this context,
such factors such as: aging, the possibility to share one’s
concerns with the family and friends (physical exercises /
practicing sports daily for 15 minutes or more) and the con-
tentment with the employer’s / State’s actions in response
to COVID-19 were identified as having a general protective
effect against all major psychological disorders [14].

Another cross-cutting web-based study (data were col-
lected from 7.236 self-selected volunteers and evaluated
based on the demographic information, knowledge related
to COVID-19, generalized anxiety disorder (GAD), depres-
sive symptoms and sleep quality) conducted on the Chinese
population and focused on mental health, in order to explore
the potential influencing factors, highlighted that younger
people reported a significantly higher prevalence of GAD
and of depressive symptoms than the elderly [15].

Compared to other occupational groups, the healthcare
workers were more likely to have poor quality sleep. The
general prevalence of GAD, the depressive symptoms and
the sleep quality was 35.1%, 20.1% and, respectively, 18.2%
(Table 1) [15].

In this context, and as the COVID-19 pandemic keeps
spreading around the world, some studies hypothesize the
number of psychological impacts that are worth being con-
sidered now rather than later.

Firstly, it should be acknowledged that, even under a nor-
mal course of the events, people with mental illnesses have
a lower life expectancy and a poorer physical health than
the general population [16]. Consequently, people with pre-
existing mental health and substance abuse disorders will
have an increased risk of SARS-CoV-2 infection, an increased
risk of problems of access to testing and treatment, and
an increased risk of negative physical and psychic effects
caused by the pandemic.

Secondly, there is a considerable increase in anxiety and
depressive symptoms among people who do not have pre-
existing mental health conditions and those who experience
a post-traumatic stress disorder. This state of affairs was ac-
knowledged in China during the current pandemic [17].

Thirdly, we can deduce from the investigated sources that
public health professionals will have a high risk of develop-
ing psychopathological symptoms, especially if they work in
primary healthcare, emergency services, emergency wards
and intensive or critical care units. WHO has officially ac-
knowledged this risk for healthcare workers, therefore more
needs to be done to manage the anxiety and stress among
this group and, in the long run, to prevent burnout, depres-
sion and post-traumatic stress disorder.
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Tabelul 1. Rezultatele analizei regresiei logistice univariate si multivariate.
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Table 1. The results of the univariate and multivariate logistic regression analysis.

TAG Simptome depresive Calitatea somnului

Variabile GAD Depressive symptoms Sleep quality
Variables

OR (95% CI) AOR (95% CI) OR (95% CI) AOR (95% CI) OR (95% CI) (AOR 95% CI)
Genul feminin 1,32 1,22 1,30 1,24 0,89 0,82
Female gender (0,90-1,69) (0,86-1,64) (0,82-2,07) (0,77-1,99) (0,57-1,39) (0,52-1,29)
Vérsta < 35 ani 1,77 1,65 1,80 1,77 0,69 0,68
Age <35 yo. (1,38-1,95)" (1,49-2,02)° (1,35-2,01)" (1,58-2,07)" (0,35-1,05) (0,42-1,11)
Lucratori in domeniul sanatatii 1,30 1,30 1,15 1,02 1,48 1,32
Healthcare workers (0,83-2,04) (0,82-2,08) (0,67-1,99) (0,58-1,81) (1,15-1,95) (1,18-1,88)"
Lucratori in intreprindere sau institutii 0,85 0,91 0,80 0,80 0,60 0,59
Enterprise or institution workers (0,52-1,38) (0,55-1,49) (0,44-1,49) (0,44-1,47) (0,33-1,11) (0,32-1,10
Profesori sau studenti 1,51 1,41 1,24 0,94 0,69 0,87
Teachers or students (0,91-2,53) (0,80-2,50) (0,67-2,31) (0,47-1,88) (0,35-1,35) (0,42-1,82)
Timpul zilnic, petrecut focusat pe COVID-19 // Times spent focusing on the COVID-19
<1 ord / hour 1,00 1,00 1,00 1,00 1,00 1,00
1-2 ore / hours 0,96 1,01 0,71 0,74 0,90 0,81

(0,59-1,57) (0,61-1,64) (0,40-1,27) (0,41-1,32) (0,50-1,62) (0,44-1,49)
>3 ore / hours 191 183 0,98 1,11 1,18 1,02
- (1,77-2,15)° (1,53-2,19)° (0,57-1,68) (0,63-1,93) (0,68-2,07) (0,57-1,82)
Cunoastere despre COVID-19 // Knowledge of the COVID-19

intel

Nuingeleg 1,00 1,00 1,00 1,00 1,00 1,00
Do not understand
Tn;eleg, in general 0,73 0,68 0,97 0,90 1,06 0,92
General understanding (0,32-1,71) (0,29-1,60) (0,32-2,97) (0,29-2,76) (0,35-3,21) (0,30-2,82)
inteleg 0,93 0,80 1,30 1,12 1,29 1,15
Quite understand (0,45-1,93) (0,38-1,69) (0,49-3,47) (0,42-3,02) (0,48-3,42) (0,42-3,14)

Notd: TAG - tulburare de anxietate generalizatd; OR - raportul cotelor; AOR - raportul cotelor ajustat; CI - interval de incredere 95%; p<0,001.
Note: GAD - generalized anxiety disorder; OR - odds ratio; AOR - adjusted odds ratio; CI - 95% confidence interval; p<0.001.

de dezvoltare a simptomelor psihopatologice, mai ales daca
lucreaza in asistenta medicald primard, servicii de urgents,
sectii de urgenta si Ingrijiri intensive sau critice. OMS a recu-
noscut, in mod oficial, acest risc pentru lucratorii din dome-
niul sanatatii, astfel incat trebuie sa se faca mai multe pentru
a gestiona anxietatea si stresul in acest grup si, pe termen
lung, pentru a preveni aparitia de burn-out, depresie si tul-
burari de stres posttraumatic.

In populatiile deja puternic afectate, cum ar fi Lombardia
in Italia, problemele legate de accesul la servicii si de conti-
nuitate pentru persoanele cu afectiuni sau de sanatate min-
tala sunt, de asemenea, o preocupare majora, impreuna cu
sandtatea mintala si bunastarea lucratorilor din prima linie
[18].

In fata acestei situatii critice, lucratorii din domeniul ser-
viciilor medicale din prima linie, care sunt implicati direct

In already severely affected populations, such as Lom-
bardy in Italy, problems related to access to services and
continuity for people with mental illnesses, are also a major
concern, along with the mental health and the well-being of
frontline workers [18].

Facing this critical situation, the frontline healthcare
workers, who are directly involved in the diagnosis, treat-
ment and care of patients with COVID-19, are at risk of de-
veloping a psychic distress and other mental health symp-
toms. The growing number of confirmed and suspected
cases, the overwhelming workload, the shortage of personal
protection equipment, the widespread media coverage of
the pandemic crisis, the shortage of specific drugs and the
feelings of not “meeting the requirements’, can contribute to
the mental burden of the healthcare workers.

Previous studies have reported adverse psychological
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in diagnosticul, tratamentul si ingrijirea pacientilor cu CO-
VID-19 risca sa dezvolte suferinta psihica si alte simptome
de sanatate mintala. Numarul din ce in ce mai mare de cazuri
confirmate si suspectate, volumul de munca coplesitor, de-
ficitul echipamentelor de protectie personald, mediatizarea
larga a crizei pandemice, deficitul de medicamente specifice
si sentimentele de a nu ,corespunde cerintelor’, pot contribui
la impovararea mentala a lucratorilor din domeniul sanata-
tii.

Studiile anterioare au raportat reactii psihologice adverse
la focarul de SARS, din 2003, in randul lucratorilor din dome-
niul sanatatii [19, 20, 21]. Ei se temeau de contagiune si in-
fectie a familiei, prietenilor si colegilor lor [8], simteau incer-
titudine si stigmatizare [10, 11], au raportat reticenta fata de
munca sau chiar dorinta de a demisiona [20] si au raportat ca
au avut niveluri ridicate de stres, anxietate si depresie, care,
potential, ar putea avea implicatii psihologice pe termen lung
[21]. Cu referinta la COVID-19, studiile demonstreaza faptul
ca este transmisibil de la om la om [22, 23], este asociat cu
morbiditate ridicatd, potential de letalitate ridicat si poate in-
tensifica perceptia pericolului personal [27].

Un alt studiu transversal realizat pe 1257 de lucratori din
domeniul sanatatii din 34 de spitale cu sectii pentru pacien-
tii cu COVID-19, a relevat o prevalenta ridicata a simptome-
lor de deteriorare a sanatatii mintale in randul lucratorilor
din domeniul sanatatii care trateaza pacienti cu COVID-19
in China. In general, participantii au raportat urmitoarele
simptome: (1) 50,4% - depresie; (2) 44,6% - anxietate; (3)
34,0% - insomnie si 71,5% - suferinta [22].

intr-un studiu anterior, in timpul focarului acut de SARS,
89% dintre lucratorii din domeniul sanatatii, care se aflau in
situatii de risc ridicat, au raportat diverse simptome psiho-
logice [25].

Raspunsul psihologic al lucratorilor din domeniul sana-
tatii la o epidemie de boli infectioase este destul de complex.
Sursele de suferinta pot include sentimente de vulnerabili-
tate sau pierdere a controlului si ingrijorari cu privire la sa-
ndtatea proprie, raspandirea virusului, sdndtatea familiei si
a altora, schimbari la locul de munca si izolare [26].

In contextul cercetirii sanatatii mintale la lucritorii me-
dicali 1n perioada pandemiei COVID-19, alt studiu ne asigu-
ra cu date cu privire la robustetea psihologica a lucratorilor
din domeniul sanatatii, care se lupta cu epidemia COVID-19.
Pentru acest scop 1521 de angajati in domeniul sanatatii,
dintre care 147 aveau experienta in urgente in sandtate pu-
blica, in timp ce 1374 nu aveau experientd, au completat
Lista de verificare a simptomelor-90 (SCL-90), versiunea
chineza a Scarii de Rezilienta Connor-Davidson (CD-RISC) si
Scala de evaluare a asistentei sociale (SSRS). Rezultatele au
aratat ca persoanele fara experientd in tratamentul de ur-
gentad Tn sanatate public3, au aratat o performanta mai slaba
in gestionarea sanatatii mintale, al rezilientei si al asistentei
sociale si au avut tendinta de subnormalitate psihologica,
manifestata prin hipersensibilitate interpersonala si anxie-
tate fotica. Aceste date au sugerat concluzia, ca pregatirea
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reactions to SARS outbreak among the healthcare workers
in 2003 [19, 20, 21]. They feared contagion and infection
of their family, friends and colleagues [8], felt uncertainty
and stigma [10, 11], reported reluctance to their work or
even the desire to resign [20] and reported high levels of
stress, anxiety and depression, what could potentially have
long-term psychological implications [21]. In relation to CO-
VID-19, studies show that it is human-to-human transmis-
sible [22, 23], it is associated with a high morbidity, it has a
high lethality potential and it may increase the perception of
the personal threat [27].

Another cross-cutting study with 1257 healthcare work-
ers conducted in 34 hospitals with wards for patients with
COVID-19 revealed a high prevalence of symptoms of im-
paired mental health among the healthcare workers treating
patients with COVID-19 in China. Overall, the participants
reported the following symptoms: (1) 50.4% - depression,
(2) 44.6% - anxiety, (3) 34.0% - insomnia and 71.5% - dis-
tress [22].

In a previous study, conducted during the acute outbreak
of SARS, 89% of healthcare workers in high-risk situations,
reported various psychological symptoms [25].

The psychological response of healthcare workers to an
epidemic of infectious diseases is quite complex. Sources of
distress may include feelings of vulnerability or the loss of
control and the concerns about one’s own health, the propa-
gation of the virus, the health state of the family and of oth-
ers, changes at the workplace and isolation [26].

In the context of a research on healthcare workers’ men-
tal health during the COVID-19 pandemic, another study
provides us with data on the psychological robustness of
healthcare workers, fighting the COVID-19 epidemic. To this
end, 1521 healthcare workers, of whom 147 had an experi-
ence in public health emergencies, while 1374 had no such
experience, filled in the Symptom Checklist-90 (SCL-90), the
Chinese version of Connor-Davidson Resilience Scale (CD-
RISC) and the Social Skills Rating Scale (SSRS). The results
showed that people without any experience in public health
emergency treatment displayed a poorer performance in
mental health, resilience and social care management and
had a tendency to psychological subnormality, manifested
by interpersonal hypersensitivity and photic anxiety. These
data suggested the conclusion, that training and the pro-
fessional experience, the resilience and the availability of
the social support, were necessary for healthcare workers
working in the frontline of public health emergencies. How-
ever, the study could not identify the decisive factors that
significantly predict the mental health of the experienced
staff [28].

Moreover, the superior healthcare workers may have ad-
ditional problems and distress related to the stress of work-
ing together in hotbeds of infection, the stigma related to the
collaboration with the patients with COVID-19, the stress of
applying strict biosecurity measures, the strict procedures
to follow, the prevention of autonomy, the physical isolation,
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si experienta profesionald, rezistenta si prezenta sprijinului
social au fost necesare lucratorilor din domeniul sanatatii,
care participa in linia Intai la urgentele de sanatate publica.
Cu toate acestea, studiul nu a putut identifica factori decisivi,
care prevad In mod semnificativ sanatatea mintala a perso-
nalului cu experienta [28].

Mai mult decat atat, lucratorii medicali de prim rang pot
avea probleme si suferintd suplimentare, legate de stresul
conlucrdrii in focare de infectie, stigmatizarea prin colabo-
rare cu pacientii cu COVID-19, stresul de la utilizarea unor
masuri stricte de biosecuritate, proceduri stricte de urmat,
prevenirea autonomiei, izolarea fizica, cerinte mai mari in
cadrul mediului de muncd, capacitate redusa de utilizare a
sprijinului social datorita distantarii fizice si stigmatizarii,
capacitate insuficienta de a se Ingriji de sine, cunostinte in-
suficiente despre expunerea pe termen lung la persoanele
infectate cu COVID-19 si teama ca ar putea infecta pe cei
dragi etc [29, 30, 31].

In contextul COVID-19, evaluarea si monitorizarea pro-
blemelor psihosociale ar trebui sd includa intrebari cu privi-
re la factorii de stres asociati cu COVID-19 (cum ar fi expu-
neri la surse infectate, membri ai familiei infectati, pierderea
persoanelor apropiate si distantarea fizicd), adversitati se-
cundare (de exemplu pierderi economice), efecte psihosoci-
ale (cum ar fi depresia, anxietatea, preocuparile psihosoma-
tice, insomnia, consumul crescut de substante si violenta in
familie) si indicatori de vulnerabilitate (cum ar fi conditiile
fizice sau psihologice preexistente). Unii pacienti vor avea
nevoie de consultatie pentru evaluarea si ingrijirea sanatatii
mintale, in timp ce altii pot beneficia de interventii de susti-
nere concepute pentru a promova starea de bine si pentru a
imbunatati coping-ul (cum ar fi psihoeducatia sau tehnicile
de relaxare si cognitiv-comportamentale).

Pe fonul crizei economice din ce in ce mai evidentd, cu
numeroase dificultati si neclaritati legate de aceasta pande-
mie, idea suicidala se poate contura in special la persoanele
sensibile, cu o rezistentd psihica scazuta. Aceste persoane
necesita consultarea imediata a unui profesionist de sanata-
te mintald sau o sesizare pentru o posibila spitalizare psihi-
atrica de urgenta.

Concluzii

Criza pandemicda COVID-, care a alertat lumea intreaga,
este o provocare noud si plina de incertitudini pentru fiecare
dintre noi. Cunoasterea diferitor studii din domeniu si reali-
zarea propriilor cercetari, va spori gradul nostru de prega-
tire pentru depasirea cu succes a problemelor psihosociale
create de pandemia COVID-19.

La fel, este necesar de elaborat anumite scenarii CO-
VID-19 pentru comunitati in vederea elaborarii de politici
in domeniul sanatatii publice si dezvoltarea interventiilor
timpurii si tardive, precum si temporare de scurta durata si
permanente pentru inlaturarea efectelor pandemiei.

Comunitatile vor trebui sd proiecteze scenarii viitoare
pentru a ajusta intensitatea interventiilor non-farmacologi-
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the higher demands in the workplace, the reduced capacity
to use the social support because of the physical distance
and stigmatization, the insufficient self-care capacity, the
insufficient knowledge about the long-term exposure to
people infected with COVID-19 and the fear of infecting the
loved ones etc. [29, 30, 31].

In the context of COVID-19, the assessment and the mon-
itoring of the psychosocial problems should include ques-
tions about the stressors associated with COVID-19 (such as
the exposure to infected sources, infected family members,
loss of loved ones and physical distance), the negative side
effects (for example, economic losses), the psychosocial ef-
fects (such as depression, anxiety, psychosomatic concerns,
insomnia, high substance use and domestic violence) and
the vulnerability indicators (such as pre-existing physical
or psychological conditions). Some patients will need con-
sultation for mental health assessment and care, while oth-
ers may benefit from supportive interventions designed to
promote the well-being and to improve the coping (such
as psychoeducation or relaxation and cognitive-behavioral
techniques).

Against the background of the increasingly obvious eco-
nomic crisis, with numerous difficulties and unclarity relat-
ed to this pandemic, suicidal ideas can particularly outline in
sensitive people, with a low mental resistance. Such people
require immediate consultation by a mental health profes-
sional or a referral for a possible emergency psychiatric hos-
pitalization.

Conclusions

The COVID-19 pandemic crisis that has alarmed the
whole world is a new challenge, full of uncertainty for each
of us. Being aware of different studies conducted in this field
and conducting our own research will enhance our readi-
ness to successfully overcome the psychosocial problems
created by the COVID-19 pandemiln addition, it is necessary
to develop a number of COVID-19 scenarios for community
policy making in the field of public health and to develop
early and late, as well as temporary, short-term and perma-
nent interventions to remove the effects of the pandemic.

Communities will need to design future scenarios in or-
der to adjust the intensity of non-pharmacological interven-
tions, presuming what the specific scenarios are and how
well they are known, and to make decisions on reopening
businesses and schools. In addition, information on refer-
ence immunity levels is important for planning of experi-
mental studies on vaccines and therapeutic agents.
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ce,

presupunand care sunt scenariile specifice si cat de bine

sunt cunoscute si sa decida cand vor redeschide intreprin-
derile si scolile. In plus, informatiile despre nivelurile de
referintd ale imunitatii sunt importante pentru planificarea
studiilor experimentale pentru vaccinuri si agenti terapeu-
tici [33].
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Ce nu este cunoscut, deocamdata, la subiectul abordat

Rolul diverselor substante nutritive si biologic active,
prezente In ratiile alimentare zilnice, care prin aportul lor
pot consolida sistemul imunitar al organismului uman si con-
tribui la prevenirea, tratamentul si recuperarea pacientilor cu
COVID-19.

Ipoteza de cercetare

Alimentatia echilibrata prezintd un factor important in
mentinerea si fortificarea starii de sanatate, contribuind atat
la prevenirea, cat si la tratamentul si recuperarea pacientilor
cu COVID-19.

Noutatea adusa literaturii stiintifice din domeniu

Articolul Tnsumeaza o sinteza a articolelor publicate re-
cent, referitor la importanta substantelor nutritive si bio-
logic active, ingerate cu ratiile alimentare zilnice, in sporirea
rezistentei organismului la diverse infectii, in special, la viru-
sul SARS-CoV-2, dar si contributia acestora in tratamentul si
recuperarea pacientilor cu COVID-19.

Rezumat

Introducere. Alimentatia echilibrata este foarte impor-
tanti tnainte si in timpul unei infectii. In cazul unui proces
infectios, organismul uman are nevoie de un surplus de ener-
gie si de nutrienti prin urmare, mentinerea unei alimenta-
tii echilibrate este foarte importanta in timpul pandemiei
de COVID-19. Desi, niciun fel de alimente nu poate preveni
aceasta infectie, o alimentatie echilibrata prezinta un suport
important In mentinerea si consolidarea sistemului imun al
organismului uman.

Material si metode. A fost efectuata o cercetare in Pub-
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What is not known yet, about the topic

The role of the various nutrients and biologically active
substances present in daily diets, which by their apport can
strengthen the immune system of the human body and con-
tribute to the prevention, treatment and recovery of the pa-
tients with COVID-19.

Research hypothesis

A balanced diet is an important factor in maintaining and
strengthening health, contributing to both prevention and
treatment, but also the recovery of patients with COVID-19.

Article’s added novelty on this scientific topic

The article summarizes recommendations from recently
published articles regarding the intake of nutrients and bio-
logically active substances ingested with daily diets in in-
creasing the body’s resistance to various infections, especially
with SARS-CoV-2 virus and their contribution to treatment
and recovery of patients with COVID-19.

Abstract

Introduction. A balanced diet is very important before
and during an infection. In infections, the human body needs
more energy and nutrients. Therefore, maintaining a bal-
anced diet is very important during the COVID-19 pandemic.
Although no food can prevent this infection, a balanced diet
is an important support for maintaining and strengthening
the human body’s immune system.

Material and methods. It was performed a search in
PubMed and Scholar Google, inclusively in references of the
found articles, regarding the role of nutrition in maintaining
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Med si Scholar Google, inclusiv in datele bibliografice ale ar-
ticolelor accesate, referitor la rolul nutritiei In mentinerea si
consolidarea rezistentei organismului uman catre COVID-19,
dar si cdtre alte infectii, cauzate de virusuri si microbi. Pe
langa actiunea generala a ratiilor alimentare, s-a studiat rolul
individual al diferitor substante nutritive si biologic active,
cat si mecanismele de actiune ale acestora. In procesul de
studiu, au fost utilizate urmatoarele cuvinte cheie: ,alimen-
tatie echilibratd’, ,sdndtate’, ,vitamine’, ,elemente minerale’,
»~pandemie COVID-19’, ,preventie’, ,tratament”.

Rezultate. In mentinerea si consolidarea rezistentei or-
ganismului, un rol deosebit il joaca vitaminele liposolubile A,
D, E, vitaminele hidrosolubile C, B, B, si acidul folic, elemen-
tele minerale seleniu, zinc, cupru, fier si magneziu. Dintre
macronutrientii, care sunt surse de energie, a fost depistat
rolul pozitiv a doi acizi grasi polinesaturati din seria omega-3
si, anume, a acidului gamma-linolenic si a acidului eicosa-
pentaenoic. S-au constat mecanisme diferite de actiune ale
nutrientilor care, Intr-un final, au rol comun in mentinerea si
consolidarea sistemului imun al organismului uman.

Concluzii. O alimentatie echilibratd este importanta in
mentinerea si consolidarea rezistentei organismului uman,
contribuind la prevenirea, tratarea si recuperarea pacienti-
lor cu COVID-19. Analiza datelor obtinute, a pus in evidenta
rolul deosebit a unor nutrienti: vitaminele A, D, E, C, B, B, si
acidul folic, elementele minerale Se, Zn, Cu, Fe, Mg si 2 acizi
grasi polinesaturati din seria omega-3 (acid gamma-linolenic
si acidul eicosapentaenoic). Este apreciat si rolul microbio-
mului sistemului digestiv.

Cuvinte cheie: COVID-19, alimentatie echilibrata, sub-
stante nutritive si biologic active, preventie.

Introducere

Nutritia este unul dintre factorii esentiali si determinanti
a sanatatii [1-4]. Nutritia este parte componenta a schemei
de tratament a maladiilor acute si cronice si se aplic3, in spe-
cial, in cazul maladiilor care nu au inca un tratamentul des-
coperit si validat.

Starea de nutritie pare un factor relevant, care influen-
teaza rezultatul pacientilor cu COVID-19. Totodatd, nu exista
multe informatii, publicate pana in prezent privind impactul
asistentei nutritive timpurii la pacienti in perioada de pana
la transferarea acestora in sectiile de terapie intensiva. Co-
misia Nationalda de Sanatate din Republica Populara Chine-
za si Administratia Nationald pentru Medicina traditionala
chinezi recomandi punerea in aplicare a ghidului ,/ngrijire
de sustinere consolidatd pentru a asigura un aport de energie
suficient” [5].

in diverse publicatii este elucidat rolul diferitor nutrienti,
dar in special, al unor vitamine si elemente minerale in men-
tinerea si consolidarea sistemului imunitar, care contribuie
nu numai la prevenirea COVID-19, a altor infectii, dar prezin-
ta si un suport substantial in tratamentul pacientilor respec-
tivi, find foarte importanti si in perioada de recuperare.

In ultima perioada tot mai frecvent se abordeazi rolul be-
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and strengthening the resistance of the human body to CO-
VID-19, but also to other infections, caused by viruses and
microorganisms. In addition to the general action of food
diets, the concrete role of different nutrients, their mecha-
nisms of action were studied. There were used the follow-

” o«

ing keywords: “balanced diet’, “health’, “vitamins’, “minerals’,
“COVID-19 pandemic’, “prevention’, “treatment’.

Results. In maintaining and strengthening of the body’s
resistance, a special role is played by fat-soluble vitamins
A, D, E, water-soluble vitamins C, Bﬁ, B, and folic acid, the
mineral elements selenium, zinc, copper, iron and magne-
sium. Among the macronutrients, which are energy sources,
the positive role of two polyunsaturated fatty acids from the
omega - 3 series, namely - gamma-linolenic acid and eicosa-
pentaenoic acid was found. There are different mechanisms
of action of nutrients, which are ultimately aimed at main-
taining and strengthening the immune system of the human
body.

Conclusions. A balanced diet provides solid and ben-
eficial support in the prevention, treatment and recovery of
patients with COVID-19. The analysis of the obtained data re-
vealed the special role of some nutrients: vitamins A, D, E, C,
B, B, and folic acid, the mineral elements Se, Zn, Cu, Fe, Mg
and two polyunsaturated fatty acids from the series omega
- 3 (gamma-linolenic acid and eicosapentaenoic acid). The
role of the microbiome of the digestive system is also appre-
ciated.

Key words: COVID-19, balanced diet, nutrients and bio-
logically active substances, prevention.

Introduction

Nutrition is one of the essential and determining factors
of health [1-4]. Nutrition is a component of the treatment
scheme for acute and chronic diseases and applies, in par-
ticular, to diseases that do not yet have a discovered and vali-
dated treatment.

Nutritional status appears to be a relevant factor influenc-
ing the outcome of patients with COVID-19. At the same time,
there is not much information published so far on the impact
of early nutritional care on patients in the period before their
transfer to intensive care units. The National Health Commis-
sion of the People’s Republic of China and the National Ad-
ministration for Traditional Chinese Medicine recommend
the implementation of the guide “Enhanced supportive care
to ensure adequate energy intake” [5].

Various publications highlight the role of various nutri-
ents, but especially of vitamins and minerals in maintain-
ing and strengthening the immune system, which not only
helps prevent COVID-19, other infections, but also provides
substantial support in the treatment and recovery of these
patients.

Recently, there is information about the beneficial role of
the situation regarding the microecology of the intestines,
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nefic al microecologiei intestinelor, a unor acizi grasi esential
in procesul de tratare a pacientilor cu COVID-19. Astfel, de
exemplu, s-a constatat, ca la pacientii cu leziuni pulmonare
acute in cazurile de COVID-19 si de alte infectii, dietele en-
terale, care contin doi acizi grasi esentiali din seria omega-3
si anume acidul eicosapentaenoic si acidul gamma-linolenic,
dar si antioxidanti, pot oferi un beneficiu substantial in pro-
cesul de oxigenare a acestora [6].

Studiile au aratat, de asemenea, ca un stil de viata sanatos,
practicarea regulata a exercitiilor fizice, alimentatie echili-
brata, somnul calitativ si relatiile familiare bune sunt asocia-
te cu un impuls al sistemul imunitar [7, 8].

Material si metode

Aceastd lucrare este o sintezd narativa a literaturii. Cer-
cetdrile au fost efectuate in bazele de date PubMed si Scho-
lar Google a articolelor ce tin sa studieze rolul alimentatiei
in profilaxia si tratamentul infectiei cu SARS-CoV-2. Au fost
studiate cele mai recente studii abordate la aceasta tema, pu-
blicatiile oficiale, inclusiv rapoartele OMS, care de asemenea
au servit drept sursa pentru sinteza de literatura. Au fost stu-
diate materiale In limba romand, limba rusa si limba engleza.

Cuvintele cheie utilizate pentru cautare: ,alimentatie echi-
libratd’, ,sdndtate’, ,vitamine’, ,elemente minerale’, ,pande-
mie COVID-19’; ,preventie’, ,tratament’”.

Criteriile de selectare a articolelor: (1) articole care au
descris rolul alimentatiei echilibrate in sporirea sistemului
imunitar; (2) rolul micronutrientilor, atestat In cercetdrile de
observatie sau de interventie in prevenirea si tratamentul in-
fectiei SARS-CoV-2; (3) studii cantitative si calitative pentru
a intelege cum pandemia de COVID-19 influenteaza nutritia
populatiei.

Rezultate

Precum se cunoaste, alimentatia se regaseste la temelia
sanatatii. O alimentatie echilibrata in substante nutritive si
biologic active asigura In mare masura rezistenta organismu-
lui fata de diferiti factori nocivi din mediul ambiant, inclusiv
a factorilor biologici. Cu atat mai importanta este o astfel de
alimentatie In timpul acestei pandemii, deoarece poate asi-
gura un sistem imunitar puternic, astfel contribuind la pre-
intAmpinarea si tratamentul maladiei COVID-19. In lucrarea
de sinteza efectuata de Gombart A. et al. [9] este descrisa si
analizata participarea a 12 factori si anume a vitaminelor A,
D, E, C, B, B,,, acidului folic si a elementelor minerale Se, Fe,
Zn, Cu, Mg 1n consolidarea sistemului imunitar. Este individu-
al prezentat rolul acestor substante in mentinerea integrita-
tii structurale si functionale a celulelor barierelor innascute
cum ar fi mucoasele aparatului respirator si pielea, in dife-
rentierea, proliferarea si functionarea normala a celulelor T.
De asemenea, este elucidat rolul lor antimicrobian si antiin-
flamator, efectele antioxidante, raspunsurile la actiunea anti-
genilor si producerea de anticorpi. Totodatd, autorii specifica
faptul, ca in unele procese, de exemplu: in diferentierea, pro-
liferarea, functionarea si miscarea celulelor imune inndscute
participa toti factorii mentionati, atunci cand in altele numa-
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some essential fatty acids in the treatment of patients with
COVID-19. Thus, for example, it was found that in patients
with acute lung injury in cases of COVID-19 and other infec-
tions, enteral diets, which contain two essential fatty acids
of the omega-3 series, namely - gamma-linolenic acid and
eicosapentaenoic acid, but also antioxidants, can provide a
substantial benefit in the process of their oxygenation [6],
regardless of whether it is a COVID-19-related pneumonia.

Studies have also shown that a healthy lifestyle, regular
exercises, a balanced diet, quality sleep and good family re-
lationships are associated with a stronger immune system
[7,8].

Material and methods

This work is a narrative synthesis of literature. The
searches were conducted in the PubMed and Scholar Google
databases for articles on the role of diet in the prophylaxis
and treatment of SARS-CoV-2 infection. The most recent pub-
lished studies on the subject, the official publications, includ-
ing the WHO reports, which also served as a source for the
synthesis of the literature, were studied. Materials in Roma-
nian, Russian and English were studied.

There were used the following key words: “balanced diet’,
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“health’, “vitamins’, “minerals’, “COVID-19 pandemic’, “preven-
tion”, “treatment’.

Article selection criteria: articles describing the role of
a balanced diet in boosting the immune system, the role of
micronutrients, attested in observational or intervention re-
search in the prevention and treatment of SARS-CoV-2 infec-
tion, quantitative and qualitative studies to understand how

the COVID-19 influences the nutrition of the population.

Results

As it is known, nutrition is the basis of health. A balanced
diet in nutrients largely ensures the body’s resistance to vari-
ous harmful factors in the environment, including biological
factors. All the more important is such a diet during this pan-
demic, because it can ensure a strong immune system, thus
contributing to the prevention and treatment of COVID-19
disease. Authors Gombart A. F. et al. [9] described and ana-
lyzed the participation of 12 factors, namely vitamins A, D,
E C B, B,, folic acid and minerals Se, Fe, Zn, Cu, and Mg in
strengthening the immune system. The role of these sub-
stances in maintaining the structural and functional integrity
of innate barrier cells such as respiratory mucosa and skin
in the differentiation, proliferation and normal functioning
of T cells is detailed. It also elucidates their antimicrobial
and anti-inflammatory role, antioxidant effects, responses
to the action of antigens and the production of antibodies.
At the same time, the authors clarify that in some processes,
for example: in the differentiation, proliferation, function-
ing and movement of innate immune cells all these factors
participate, while in others their number is lower, the lowest
being in response to antibodies, here participating only 6 of
the listed substances. The role of vitamins A, D, E, C, B, B ,,
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rul acestora este mai redus, cel mai mic fiind in raspunsul la
anticorpi, aici participand doar 6 substante din cele enume-
rate. Rolul vitaminelor A, D, E, C, B, B,,, a acidului folic, sele-
niului, zincului si a fierului In functionarea sistemului imuni-
tar este elucidat si 1n alta lucrare [10]. Pe langa substantele
enumerate in scopul credrii unei alimentatii optimale pentru
un sistem imunitar, care ar putea sa functioneze adecvat in
vederea protejarii impotriva infectiilor virale, mai trebuie de
atras atentie si la asigurarea organismului cu unii acizi grasi
din seria omega-3 cum ar fi acidul eicosapentaenoic si doco-
sahexaenoic [1, 11].

Spre regret, atat in republica noastra, cat si alte tari ale
lumii se constata deseori aportul inadecvat, cel putin a unei
parti dintre substantele numite. Aceastd absenta duce la sca-
derea rezistentei organismului uman catre diverse infectii,
inclusiv la cele virale si, prin urmare, la eventuala crestere a
impactului patologiei.

Daca rolul diverselor substante in rezistenta organis-
mului este descris de mai mult timp, n ultima perioada in
sursele bibliografice se poate gasi o elucidare mai detaliata a
rolului vitaminei D si a seleniului.

Importanta vitaminei D (calciferol) in nutritia umana este,
in general, bine cunoscuta. Aceasta vitaming, care include doi
vitameri si anume vitamina D, (ergocalciferolul) si D, (cole-
calciferolul) joacd un rol deosebit in primul rand in metabo-
lismul calciului si al fosforului, facilitand partial si absorbtia
magneziului, fierului si a zincului. Colecalciferolul poate sa se
sintetizeze in piele sub influenta razelor ultraviolete. In pofi-
da faptului, ca ambii vitameri (D, si D,) sunt numiti vitamine,
de facto ei actioneaza ca provitamine, deoarece in rezultatul
metabolizarii in ficat vitaminele D se transforma intr-o forma
biologic activa - calcidiol (25-hidroxy-colecalciferol sau mai
pe scurt — 25(HO)D). In continuare o parte din calcidiol se
transforma in rinichi, dar si in alte organe, unde este necesar,
In calcitriol (1,25 dihidroxi-colecalciferol sau 1,25(0H),D).
Fiind o forma biologic activa a vitaminei D si avand insusiri
de hormon, calcitriolul circula in sange, regland concentratii-
le calciului si ale fosfatilor, determinind dezvoltarea normala
a sistemului osos. Un indicator universal al asigurarii orga-
nismului uman cu vitamina D este concentratia calcidiolului
in serul sangvin, cea optimala fiind, conform mai multor stu-
dii, in intervalul de 30-60 ng/ml sau 75-150 nmol/l.

Deficitul vitaminei D este foarte raspandit in lume, in spe-
cial, la persoanele in varsta. Pe langa rolul bine cunoscut al vi-
taminei D Tn metabolism, aceasta contribuie la functionarea
normala a sistemului imun, raspunsul adecvat antiinflama-
tor al organismului. In aceasta ordine de idei prezinta interes
cercetdrile stiintifice privind rolul vitaminei D in prevenirea
si tratamentul unor infectii, cauzate de virusuri, inclusiv in
actuala pandemie de COVID-19. Detalii in aceasta privinta
pot fi gasite Intr-o lucrare de sinteza publicata recent [12,
13]. Analiza diverselor surse bibliografice le-au permis auto-
rilor sa elaboreze concluzia privind rolul pozitiv al vitaminei
D in pandemia de COVID-19. S-a constatat, ca atat posibilita-
tea de aparitie, cat si evolutia tabloului clinic sunt intr-o anu-
mita masura influentate de concentratia in singe a 25(0H)D.

S-a constatat, ca deficienta de vitamina D contribuie la
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folic acid, selenium, zinc and iron in the functioning of the
immune system is elucidated in another paper [10]. In ad-
dition to the substances listed in order to create an optimal
diet for an immune system, which could function properly to
protect against viral infections, attention must also be paid
to providing the body with some omega-3 fatty acids such as
eicosapentaenoic and docosahexaenoic acids[1, 11].

Unfortunately, both in our republic and in other coun-
tries of the world, the inadequate intake of at least part of the
named substances is often found. This state of affairs leads to
a decrease in the resistance of the human body to various in-
fections, including viral ones and, consequently, to a possible
increase in the burden of the disease.

If the role of various substances in the body’s resistance
has been described for a long time, a more detailed elucida-
tion of the role of vitamin D and selenium can be found in the
bibliographic sources lately.

The importance of vitamin D (calciferol) in human nutri-
tion is generally well known. This vitamin, which includes
two vitamins, namely - vitamin D, (ergocalciferol) and D,
(cholecalciferol) plays a special role primarily in the me-
tabolism of calcium and phosphorus, partially facilitating the
absorption of magnesium, iron and zinc. Colecalciferol can
be synthesized in the skin under the influence of ultraviolet
rays. Despite the fact that both vitamins (D, and D,) are called
vitamins, de facto they act as provitamins because as a result
of metabolism in the liver vitamins D are transformed into a
biologically active form - calcidiol (25-hydroxy-colecalciferol
or briefly - 25(HO)D). Further part of the calcidiol is con-
verted in the kidneys, but also in other organs, where nec-
essary, in calcitriol (1.25 dihydroxy-colecalciferol or briefly
- 1.25(0H),D). Being a biologically active form of vitamin D
and having hormonal properties, calcitriol circulates in the
blood, regulating calcium and phosphate concentrations and
promoting the normal development of the bone system. A
universal indicator of providing the human body with vita-
min D is the concentration of calcidiol in the blood serum,
the optimal being, according to several studies, in the range
of 30-60 ng / ml or 75-150 nmol / 1.

Vitamin D deficiency is widespread in the world, especial-
ly in the elderly. In addition to the well-known role of vitamin
D in metabolism, it contributes to the normal functioning of
the immune system, the body’s appropriate anti-inflamma-
tory response. In this regard, scientific research on the role
of vitamin D in the prevention and treatment of infections
caused by viruses, including in the current COVID-19 pan-
demic, is of interest. Details in this regard can be found in a
recently published synthesis paper [12, 13]. The analysis of
various bibliographic sources allowed the authors to draw a
conclusion on the positive role of vitamin D in the COVID-19
pandemic. It was found that both the possibility of occur-
rence and the evolution of the clinical picture are to some ex-
tent influenced by the blood concentration of 25(0OH)D.

It was found that vitamin D deficiency contributes to
acute respiratory distress syndrome and that rates fatalities
increase with age and chronic comorbidity, but these are also
associated with low blood concentrations of 25(0H)D. The
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sindromul de detresa respiratorie acuta si ca ratele de fa-
talitate cresc odata cu varsta si cu comorbiditatea cronica,
dar si acestea fiind asociate cu concentratii scazute in san-
ge a 25(OH)D. Autorii mentionati trec in revista rezultatele
diverselor cercetari privind modalitatile, prin care vitamina
D reduce riscul de infectii virale, indicind mai multe surse
bibliografice printre care si Rondanelli M. [14]. La randul lor
respectivii autori au grupat diversele mecanisme in trei cate-
gorii, care constau in consolidarea barierelor fizice, a imuni-
tatii naturale celulare si a imunitatii adaptive. Din cele expu-
se reiese, ca in cazurile diverselor infectii, vitamina D ajuta
la mentinerea jonctiunilor, acestea fiind perturbate atat de
virusuri, cat si de bacterii.

Vitamina D imbunatateste imunitatea innascuta celu-
lara partial prin inducerea de peptide antimicrobiene, in-
cluzand catelicidina umana LL-37 si defensinele legate cu
1,25(0H),D,. Catelicidinele, derivate de gazda, omoara agen-
tii patogeni invadatori prin perturbarea membranelor celu-
lare si pot neutraliza activitatile biologice ale endotoxinelor,
reduc replicarea virusurilor, avand efecte benefice chiar si in
infectia, cauzata de virusul Dengue. Vitamina D imbunatates-
te, de asemenea, imunitatea celulard, in parte prin reducerea
furtunii de citokine indusa de sistemul imun innascut. Siste-
mul imun Tnndscut genereaza atat citokine pro-inflamatorii
cat si antiinflamatorii, ca raspuns la diverse infectii virale si
bacteriene, inclusiv in cazul pacientilor cu COVID-19 [15].
Vitamina D poate reduce productia de citokine pro-inflama-
torii, dar totodatd, sporeste productia celor antiinflamatorii
[9, 16].

Vitamina D este un modulator al imunitatii adaptive. Asa-
dar, 1,25 (OH),D, suprimad raspunsurile mediate de celulele T
helper de tipul 1 (Th1), In special, prin reprimarea productiei
de citochine inflamatorii IL-2 si interferon gamma. Pe langa
aceasta, calcitriolul provoaca productia de citokine de catre
celulele T helper de tipul 2 (Th2), ceea ce contribuie la supri-
marea indirecta a celulelor Th1. Mai mult ca atat, 1,25(OH)2D3
favorizeaza inducerea celulelor T reglatoare, inhiband astfel
procesele inflamatorii.

Concentratiile serice ale calcidiolului tind sa scada odata
cu varsta, ceea ce poate fi important pentru COVID-19, deoa-
rece ratele de fatalitate ale cazurilor cresc odata cu varsta.
Motivele includ si faptul, ca persoanele respective mai putin
timp petrec la soare si, in rezultat, are loc o productie mai re-
dusa de vitamina D. Odata cu varsta creste si utilizarea medi-
camentelor. ins3, multe medicamente, cum ar fi preparatele
antihipertensive, antineoplastice, antiinflamatorii, antibio-
ticele si multe altele scad concentratia vitaminei D in orga-
nism. Suplimentarea cu vitamina D imbunatateste expresia
genelor legate de antioxidare (de exemplu: efectul de produ-
cere a glutationreductazei). Aceasta contribuie la procesul de
dezintegrare a medicamentelor si de eliminare a produselor
nedorite din organism. La randul sdu, productia crescutd de
glutation economiseste utilizarea vitamina C, care are activi-
tati antimicrobiene si care, de asemenea, a fost propusa pen-
tru prevenirea si tratarea COVID-19.

Pentru a reduce posibilitatea infectarii, autorii recoman-
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authors review the results of various researches on how vi-
tamin D reduces the risk of viral infections, indicating sev-
eral bibliographic sources including Rondanelli M. [14]. In
turn, the authors grouped the various mechanisms into three
categories, which consist of strengthening physical barriers,
natural cellular immunity and adaptive immunity. From the
above it appears that in cases of various infections vitamin D
helps maintain the junctions, both viruses and bacteria dis-
turb them.

Vitamin D enhances innate cellular immunity in part by
inducing antimicrobial peptides, including human catelici-
din LL-37 and 1.25(0H), D-bound defensins. Cathelicidins,
derived from the host, kill invasive pathogens by disrupting
cell membranes and can neutralize the biological activities
of endotoxins, reduce virus replication, having beneficial ef-
fects even in infection caused by the Dengue virus. Vitamin
D also enhances cellular immunity, in part by reducing the
cytokine storm induced by the innate immune system. The
innate immune system generates both pro-inflammatory
and anti-inflammatory cytokines in response to various viral
and bacterial infections, including in patients with COVID-19
[15]. Vitamin D can reduce the production of pro-inflamma-
tory cytokines, but also increases the production of anti-in-
flammatory cytokines [9, 16].

Vitamin D is a modulator of adaptive immunity. Thus,
1.25(0H),D suppresses T-helper type 1 (Th1) mediated re-
sponses, in particular by suppressing the production of in-
flammatory cytokines IL-2 and interferon gamma. In addi-
tion, calcitriol promotes the production of cytokines by type
2 (Th2) helper T cells, which contributes to the indirect sup-
pression of Th1 cells. Moreover, 1.25(0H), D promotes the
induction of regulatory T cells, thus inhibiting inflammatory
processes.

Serum calcidiol concentrations tend to decrease with age,
which may be important for COVID-19, as case fatality rates
increase with age. The reasons also include the fact that these
people spend less time in the sun and, as a result, there is a
lower production of vitamin D. With age, the use of drugs in-
creases. However, many drugs, such as antihypertensive, an-
tineoplastic, anti-inflammatory drugs, antibiotics and many
others lower the concentration of vitamin D in the body. Vi-
tamin D supplementation improves the expression of antiox-
idant-related genes (e.g., the effect of glutathione reductase
production). It contributes to the disintegration of drugs and
the elimination of unwanted products from the body. In turn,
increased glutathione production saves the use of vitamin
C, which has antimicrobial activity and which has been pro-
posed for the prevention and treatment of COVID-19.

To reduce the possibility of infection, the authors recom-
mend that individuals at risk for influenza and / or COVID-19
consider daily administration of 10.000 IU of vitamin D, for
several weeks to rapidly increase 25(0H)D concentrations,
followed by daily administration of 5000 IU. The goal should
be to increase concentrations of 25(0OH)D above 40-60 ng/ml
(100-150 nmol / L). High doses of vitamin D, may be helpful
in treating people infected with COVID-19. However, the au-
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da persoanelor cu risc de gripa si /sau COVID-19 sa puna ac-
cent pe administrarea zilnica a 10.000 UI de vitamina D, timp
de cateva saptamani pentru a creste rapid concentratiile de
25(0H)D, urmate apoi de administrarea zilnica a 5000 UL
Obiectivul ar trebui sa fie cresterea concentratiilor de 25(0H)
D peste 40-60 ng/ml (100-150 nmol/L). Pentru tratamentul
persoanelor infectate cu COVID-19, pot fi utile dozele mari
de vitamina D,. Totusi, autorii consider3, ca pentru a evalua
recomandarile propuse trebuie realizate cercetari suplimen-
tare. Pentru comparatie normele americane [17] prevad 600
Ul - pentru toatd populatia matura pana la 70 de ani, iar pen-
tru persoanele de peste 70 de ani - 800 Ul. Conform norme-
lor actuale in Federatia Rusa pentru populatia adulta pana la
varsta de 60 de ani se recomanda 10 mcg de vitamina D sau
400 UI, iar pentru persoanele mai in varsta de 60 de ani - 15
mcg sau 600 UI [18]. Totodata nivelul maxim admis de vita-
mina D pentru 24 ore, dupa care pot aparea efecte toxice In
SUA este de 4000 UI [19], iar doza recomandata de vitamina
D asigurad o concentratie de 20 ng/ml de 25(0OH)D in serul
sanguin. In Rusia, nivelul maxim mentionat este de 50 mcg
sau 2000 UL. Momentan, in Republica Moldova, normele noi
de alimentatie a diferitor grupe de populatie se gasesc in faza
de elaborare, iar cele vechi prevedeau pentru populatia adul-
ta apta de munca si pentru persoanele in varsta 2,5 mcg sau
100 UJ, iar pentru femei in perioada graviditatii si maternita-
tii — 10 mcg sau 400 UL

Seleniul, una dintre substantele mentionate, este un mi-
neral natural, care se gdseste 1n sol, apa si in alimente. Acest
element se gaseste In majoritatea produselor alimentare.
Totusi, In peste, carne, nuci si cereale cantitdtile de seleniu
sunt mai mari, In timp ce In toate celelalte, mai ales in fruc-
te, cantitatile de seleniu sunt mici sau foarte mici. Seleniul
este esential in primul rand pentru functionarea sistemului
imunitar. Studiile arata, ca nivelul de seleniu din organism
afecteaza severitatea cursului infectiilor virale la animale si
oameni. In cazul unei carente a acestui oligoelement infectii-
le sunt mai greu de suportat, iar riscul de deces creste.

Totodata, trebuie de mentionat, ca continutul foarte Tnalt
sau, din contra, foarte scazut de seleniu in sol, iar de aici si
in alimentele consumate, conduc la aparitia unor maladii en-
demice. Mai bine studiate sunt starile cauzate de deficienta
seleniului. Astfel, in cazul cantitatilor scazute de seleniu in
randul populatiei se Intalneste cardiomiopatia endemica sau
boala Keshan. Maladia se caracterizeaza prin leziuni necro-
tice ale miocardului, care sunt adesea asociate cu infiltratii
inflamatorii si calcifierea caracterizeaza boala. Deosebit de
sensibili la aceasta boala sunt femeile si copiii. S-a aratat in-
tr-o serie de studii, cd oamenii sau animalele cu deficienta
nutritionald sunt mai susceptibili la o mare varietate de in-
fectii. Aceasta crestere a susceptibilitatii este considerata a
fi rezultatul unui raspuns imun al gazdei, datorita unei diete
deficiente [20].

Studiile recente au demonstrat, ca nu numai raspunsul
imun al gazdei este afectat de dieta insuficientd, dar si pato-
genul viral poate fi, de asemenea, modificat. Deci, deficientele
dietetice, care pot provoca un stres oxidativ la gazda pot mo-
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thors consider that further research is needed to evaluate the
proposed recommendations. For comparison, the American
norms [17] provide 600 IU - for the entire mature population
up to 70 years and for people over 70 years - 800 IU. Accord-
ing to current norms in the Russian Federation, for adults up
to the age of 60, 10 mcg of vitamin D or 400 IU is recom-
mended, and for people over the age of 60 - 15 mcg or 600
U [18]. At the same time, in the USA the maximum allowed
level of vitamin D for 24 hours, after which toxic effects can
occur, is 4000 IU [19], and the recommended dose of vita-
min D ensures a concentration of 20 ng / ml of 25(0H)D in
the blood serum. In Russia, the maximum level mentioned is
50 mcg or 2000 IU. Currently in the Republic of Moldova, the
new dietary norms of different population groups are in the
elaboration phase, and the old ones provided for the working
age adult population and for the elderly 2.5 mcg or 100 IU,
and for women during pregnancy and maternity - 10 mcg or
400 IU.

Selenium, one of the substances mentioned, is a natural
mineral, which is found in soil, water and from them in food.
This element is found in most foods. However, in fish, meat,
nuts and cereals the amounts of selenium are higher, while
in all others, especially in fruits, the amounts of selenium are
small or very small. Selenium is essential primarily for the
functioning of the immune system. Studies showed that the
level of selenium in the body affects the severity of the course
of viral infections in animals and humans. In case of a defi-
ciency of this trace element, the infections are more difficult
to bear and the risk of death increases.

At the same time, it should be mentioned that the very
high or very low concentration of selenium in the soil, and
hence in the food consumed, lead to the appearance of en-
demic diseases. Better studied are the conditions caused by
selenium deficiency. Thus, in the case of low amounts of se-
lenium among the population is endemic cardiomyopathy
or Keshan disease. The disease is characterized by necrotic
lesions of the myocardium, which are often associated with
inflammatory infiltrations and calcification. Women and chil-
dren are particularly susceptible to this disease.

It has been shown in a number of studies, that people or
animals with nutritional deficiencies of selenium are more
susceptible to a wide variety of infections. This increase in
susceptibility is considered the result of a host immune re-
sponse, due to a poor diet [20].

Recent studies have shown that not only the immune re-
sponse of the host is affected by insufficient diet, but also the
viral pathogen can also be altered. Therefore, dietary defi-
ciencies, which can cause oxidative stress in the host can also
alter the viral genome, so that a benign or slightly pathogenic
virus becomes strongly virulent in the deficient host, oxida-
tive stressed. This has been demonstrated in the case of se-
lenium deficiency for Coxsackie virus [21]. Furthermore, the
virus with new properties exerts a strong action on the host
with nutritional deficiency of selenium. Moreover, once the
nominated viral mutations appear, even the hosts, switched
to a normal diet, can be affected by the virus strain that has
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difica si genomul viral, astfel incat un virus benign sau usor
patogen devine puternic virulent in gazda deficienta, stre-
sata oxidativ. Aceasta s-a demonstrat in cazul deficientei de
seleniu pentru virusul Coxsackie [21]. In continuare virusul
cu Insusiri noi exercita o actiune puternica asupra gazdei cu
deficienta nutritionala de seleniu. Mai mult ca atat, odata ce
apar mutatiile virale nominalizate, chiar gazdele, trecute la o
hrand normala pot fi afectate de tulpina virusului devenita de
curand patogena. Pana la urma, in privinta maladiei Keshan
s-a demonstrat si rolul factorului infectios (virusul Coxsackie
si alte enterovirusuri) pe fonul carentei de seleniu.

Alterari similare in virulenta si compozitia genomica a vi-
rusurilor au putut fi observate la soarecii alimentati in dietele
normale, dar lipsiti genetic de fermentul cu actiune antioxi-
danta glutation-peroxidaza, in componenta careia intra sele-
niul. Folosind la soarecii cu aceasta deficienta nutritionala o
tulpina de virus gripal cu actiune slab3, autorii nominalizati
au depistat o virulenta crescuta. Aceasta virulenta crescuta
este insotita de modificari multiple ale genomului viral, intr-
un segment care se credea anterior, ca fiind relativ stabil [22].

in experimente cu virusul gripal s-a constatat, ci soare-
cii cu deficienta in seleniu au avut o patologie mult mai se-
verd decat soarecii carora li s-a aministrat o dietd adecvata
in Se [23]. Interesant este faptul ca, pe langa faptul, ca este
mai severa, patologia pulmonara a persistat mai mult timp
la soarecii cu insuficientd de seleniu In comparatie cu soare-
cii, care aveau cantitati adecvate de acest mineral. Raspunsul
imun a fost, de asemenea, modificat la soarecii cu deficienta
de seleniu.

In Republica Moldova situatia privind continutul de sele-
niu in sol si produsele alimentare practic nu este studiata.

In pandemia actuald de COVID-19 in China a fost efectuati
o cercetare privind legatura Intre aparitia COVID-19 si defici-
enta de seleniu la o parte a populatiei [24]. Autorii apeleaza
mai intai la datele deja studiate anterior, precum ca datorita
compozitiei chimice a solului in anumite zone geografice, o
parte a populatiei chineze are cele mai mici, iar cealalta parte
cele mai mari niveluri de seleniu din corp in lume. Cert este,
ca de la nord-est la sud-vestul tarii, se extinde o centura de
soluri cu un continut de seleniu foarte scazut si, prin urmare,
prea putin din acest mineral ajunge in lanturile alimentare.
Dupa analiza datelor din diferite provincii ale tarii s-a con-
statat, ca locuitorii din zonele cu un nivel ridicat de seleniu
au sanse maxime de a se recupera de la infectia cu corona-
virus. Asa, de exemplu, in localitatea Enshi care are cel mai
mare consum de seleniu din China, ponderea pacientilor cu
COVID-19, recunoscuti ca fiind recuperati complet, a fost de
aproape trei ori mai mare, decat media pentru toate celelal-
te orase din provincie. In schimb, in provincia Heilongjiang,
unde consumul de seleniu este unul dintre cele mai scazute
nu numai din China, dar si din lume, rata de deces din CO-
VID-19 a fost de aproape cinci ori mai mare decat media pen-
tru toate celelalte provincii din tard, cu exceptia provinciei
Hubei (epicentrul focarului de focar). Si mai convingatoare
au fost rezultatele compararii concentratiei de seleniu in pa-
rul rezidentilor din 17 orase din China si a nivelului de re-
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recently become pathogenic. Finally, regarding the Keshan
disease, the role of the infectious factor (Coxsackie virus and
other enteroviruses) on the background of selenium defi-
ciency was demonstrated.

Similar alterations in the virulence and genomic compo-
sition of viruses could be observed in mice fed normal diets,
but genetically deprived of the yeast with antioxidant action
glutathione - peroxidase, which includes selenium. Using a
low-acting influenza virus strain in mice with this nutritional
deficiency, the nominated authors found increased virulence.
This increased virulence is accompanied by multiple changes
in the viral genome, in a segment that was previously thought
to be relatively stable [22].

In experiments with the influenza virus, it was found that
mice with selenium deficiency had a much more severe pa-
thology than mice fed an adequate diet in Se [23]. Interest-
ingly, in addition to being more severe, lung pathology per-
sisted longer in mice with selenium deficiency compared to
mice that had adequate amounts of this mineral. The immune
response was also altered in selenium-deficient mice.

In the Republic of Moldova, the situation regarding the
selenium content in soil and food products is practically not
studied.

In the current COVID-19 pandemic in China, research has
been conducted on the link between the occurrence of COV-
ID-19 and selenium deficiency in part of the population [24].
The authors first use the data already studied previously, that
due to the chemical composition of the soil in certain geo-
graphical areas, one part of the Chinese population has the
lowest, and the other part - the highest levels of selenium in
the body in the world. What is certain is that, from the north-
east to the south-west of the country, a belt of soils with a
very low selenium content is spreading and, therefore, too
little of this mineral reaches the food chains. After analyzing
the data from different provinces of the country, it was found
that people in areas with high levels of selenium have maxi-
mum chances to recover from coronavirus infection. Thus,
for example, in the Enshi - city, where the consumption of se-
lenium by the population is the highest in China, the share of
patients with COVID-19, recognized as fully recovered, was
almost three times higher than the average for all other cities
in this county. In contrast, in Heilongjiang Province, where
selenium consumption is one of the lowest not only in China
but also in the world, the COVID-19 death rate was almost
five times higher than the average for all other provinces in
the country. with the exception of Hubei Province (the epi-
center of the outbreak). Even more convincing were the re-
sults of comparing the selenium concentration in the hair
of residents in 17 cities in China and the level of recovery in
COVID-19. In most cases, patients with COVID-19, in whose
hair there were high concentrations of selenium, withstood
the infection relatively easilyln order to maintain the balance
of intestinal microecology and to prevent secondary bacte-
rial infection in patients with COVID-19, some authors, for
example, L. Di Renzo [25] proposed the use of probiotics
such as Lactobacillus rhamnosus and Bifidum bacterium lac-
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cuperare din COVID-19. In majoritatea cazurilor pacientii de
COVID-19, 1n parul carora se gaseau concentratii Tnalte de
seleniu, au suportat relativ usor infectia.

In scopul mentinerii echilibrului microecologiei intesti-
nale si pentru a preveni infectia bacteriana secundara la pa-
cientii cu COVID-19 unii autori L. Di Renzo [25] au propus
utilizarea probioticelor cum ar fi Lactobacillus rhamnosus
si Bifidum bacterium lactis HN019, care prezinta efecte an-
tiinflamatorii. Mai mult ca atat, deoarece hipo-nutritia agra-
veazd imunitatea afectata de COVID-19, o suplinire corecta a
alimentatiei este benefica pentu pacienti. Pentru a obtine un
efect corect de imunomodulare, autorii sugereaza ideea unei
supliniri a alimentatiei cu prebiotice, probiotice, polifenoli si
zing, care sunt capabile sa restabileasca imunitatea innascu-
ta si adaptativa si pot fi o alegere terapeutica adjuvanta in
cazurile de COVID-19. Aceasta suplimentare intr-o masura
anumita poate avea si un efect profilactic.

Unii specialisti chinezi, care au participat nemijlocit in
tratamentul pacientilor cu COVID-19, de asemenea, sublinia-
za rolul microbiotei intestinale (numite si microbiom) in tra-
tamentul bolnavilor [26]. Asadar, In strategia de tratament a
pacientilor, numita original , Patru anti si doud echilibre’, unul
din asa numitele ,echilibre” era prezentat de utilizarea pre-
bioticelor si a probioticelor, deoarece la o parte din pacienti
apareau probleme, cauzate de disbioza microbiana intestina-
1a. Ca baza pentru aceasta pozitie In schema de tratament a
pacientilor a servit si faptul, ca in probele de mase fecale s-a
constatat un numar redus de probiotice cum ar fi Lactobacil-
lus si Bifidobacterium si, totodata, prezenta virusului SARS-
CoV-2 in circa 50% de probe. Cel de al doilea ,echilibru”, con-
form autorilor, este compus de fapt din doua echilibre, strans
legate intre ele, care consta in normalizarea echilibrului hi-
dric si a celui acido-bazic.

Despre importanta respectarii unei alimentatii sanatoase
in primul rand de citre persoanele in varstd, in perioada pan-
demiei de COVID-19 relateaza Michael J. Butler et al. [27]. Au-
torii considera, ca ratiile bogate in grasimi saturate, zaharuri
si carbohidrati, numita generic, dieta occidentald” contribuie
substantial la sporirea prevalenta obezitatii si diabetului de
tip 2. Aceste grupe de populatie se gasesc sub un risc sporit a
unei forme severe de COVID-19, asociate fiind si cu o morta-
litate inalta. Dietele mentionate influenteaza sistemul imuni-
tar innascut, afectand imunitatea adaptativa, ceea ce duce la
inflamatii cronice si slabeste capacitatea de aparare a gazdei
impotriva virusurilor. Pe langa aceasta, afectarea sistemului
nervos In COVID-19, poate avea consecinte pe termen lung la
persoanele, aflate In perioada de convalescentd, conducand
la stari cronice, cum ar fi dementa si patologia neurodege-
nerativa. Starile respective pot aparea, dupa parerea autori-
lor, prin unele mecanisme inflamatorii ale sistemului nervos,
care pot fi datorate unei alimentatii nesanatoase, mentionate
mai sus. Astfel, considera autorii, acum mai mult decit ori-
cand, un acces mai larg la alimente sanatoase ar trebui sa fie
in topul prioritatilor pentru ca populatia sa respecte cu rati-
une regulile unei alimentatii sandtoase, atat in scopul micso-
rarii susceptibilitatii catre virusul respectiv, cat si in scopul
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tis HNO19, which have anti-inflammatory effects. Moreover,
because hypo-nutrition aggravates the immunity affected by
COVID-19, a correct dietary supplement is only for the bene-
fit of patients. To obtain a correct immunomodulatory effect,
the authors suggest the idea of supplementing the diet with
prebiotics, probiotics, polyphenols and zinc, which are able
to restore innate and adaptive immunity and may be an ad-
junctive therapeutic choice in COVID-19 cases. This supple-
mentation to some extent can also have a prophylactic effect.

Some Chinese specialists, who have been directly involved
in the treatment of patients with COVID-19, also emphasize
the role of the intestinal microbiome in the treatment of pa-
tients [26]. Thus, in the treatment strategy of patients, origi-
nally called “Four anti and two balances”, one of the so-called
“balances” was presented by the use of prebiotics and probi-
otics, because some patients had problems caused by intes-
tinal microbial dysbiosis. The fact that a low number of pro-
biotics such as Lactobacillus and Bifidobacterium were found
in the fecal samples and, at the same time, the presence of
the SARS-CoV-2 virus in about 50% was also used as a ba-
sis for this position in the treatment scheme of the patients,
the test. The second “balance”, according to the authors, is
actually composed of two balances, closely linked together
consists in the normalization of the hydric balance and the
acid-base balance.

Aboutthe importance of respecting a healthy diet primari-
ly by the elderly during the COVID-19 pandemic reports Mi-
chael ]. Butler et al. [27]. The authors consider that daily diets
rich in saturated fats, sugars and carbohydrates, generically
called “Western diet” contribute substantially to increasing
the prevalence of obesity and type 2 diabetes. These popu-
lation groups are at increased risk of a severe form of CO-
VID-19, being associated with a high mortality. These diets
influence the innate immune system, affecting adaptive im-
munity, which leads to chronic inflammation and weakens
the host’s ability to defend against viruses. In addition, dam-
age to the nervous system in COVID-19 can have long-term
consequences in people in convalescence, leading to chronic
conditions such as dementia and neurodegenerative disease.
These conditions can occur, in the opinion of the authors,
through some inflammatory mechanisms of the nervous
system, which may be due to an unhealthy diet, mentioned
above. Thus, the authors believe that, now more than ever,
wider access to healthy food should be a top priority for the
population to rightly follow the rules of healthy eating, both
in order to reduce susceptibility to the virus and to reduce
the serious consequences, which may occur in case of CO-
VID-19 infection.

Some experts on the issue in question, studying the real
situation, come up with various statements, scientific argu-
ments and practical recommendations on nutritional man-
agement of people with COVID-19 [28]. According to the au-
thors Barazzoni R. et al. these recommendations are a solid
support in the treatment process, having in addition a role of
prevention. They believe that compliance with the proposed
recommendations can certainly help to improve the situ-



178

diminuarii consecintelor grave, care pot apdrea in caz de in-
fectare cu COVID-19.

Unii experti ai problemei in cauza, studiind situatia reala
vin cu diverse declaratii, argumentari stiintifice si recoman-
dari practice privind gestionarea nutritionala a persoane-
lor cu COVID-19 [28]. Dupa parerea autorilor Barazzoni R.
et al. recomandarile respective prezinta un suport solid In
procesul de tratament, avand pe langd aceasta si un rol de
preventie. Respectarea recomandarilor propuse pot contri-
bui cu siguranta la ameliorarea situatiei. Bazandu-se pe ex-
perienta maladiei in China, autorii considera, ca interventiile
nutritionale ale pacientului trebuie sa aiba la baza rezultatele
elucidate privind starea de nutritie. Aceasta este cu atat mai
important, cu cat realitatea actuala a scos in evidenta faptul,
cd marea majoritate a pacientilor sunt de varsta inaintata.
Examenele medicale au scos in evidenta si faptul, ca o mare
parte dintre acestia sunt subnutriti, avand si comorbiditati,
unele maladii fiind asociate precedentelor spitalizari. Deci,
prima recomandare, dar si prima etapa de activitate a me-
dicului, este aprecierea starii de nutritie cu folosirea, atat a
metodelor clasice, cat si a celor moderne. in continuare, la
etapa urmatoare, bazandu-se pe rezultatele obtinute, in
primul rand, trebuie pus accent pe necesarul organismului
in energie, proteine, lipide si carbohidrati. Asadar, in cazul
pacientilor cu varsta mai mare de 65 de ani se recomanda
de planificat o valoare energetica a dietei, reiesind din nor-
mativul de 27 kcal pentru fiecare kg de masa corporalg, iar
in cazurile de subnutritie mai aprofundata - de 30 cal per
kg masa corporala. Si in privinta proteinelor, autorii propun
aceiasi tacticd - 1g de proteine pentru fiecare kg de masa cor-
porald, iar In cazurile de subnutritie mai aprofundata - mai
mult de 1g. In privinta lipidelor si a carbohidratilor autorii
consider3, ca trebuie de luat in considerare absenta sau pre-
zenta problemelor respiratorii. Astfel, daca pacientul nu are
probleme respiratorii, atunci relatia in aportul energetic al
dietei, furnizat de lipide si glucide trebuie sa fie de 30:70, iar
daca pacientul are probleme respiratorii - de 50:50. Autorii
ajung la aceste concluzii in baza unor cercetari, efectuate an-
terior [29]. A treia recomandare tine de suplimentarea dietei
pacientilor sau a persoanelor aflate in carantina cu diverse
vitamine si substante minerale, urmata de recomandarea,
care este adresatd, in special, persoanelor aflate in carantina
sitine de necesitatea efectudrii unor exercitii fizice In aceasta
perioada. Urmatoarele recomandari tin de diverse aspecte cu
argumentdrile de rigoare privind alimentatia orald, entera-
13 si parenterald a pacientilor pana la intubare, in perioada
cand pacientul este intubat si dupa intubare.

Unii autori, rezumand experienta pandemiei, de aseme-
nea, subliniaza ponderea mare a pacientilor in varsta cu pro-
bleme de malnutritie si importanta strategicd a unei alimen-
tatii adecvate [30]. Intr-un studiu efectuat in orasul Wuhan
din China, care a inclus 182 de pacienti in varsta s-a consta-
tat, ca ponderea celor cu malnutritie a fost destul de ridica-
ta (52,7% au fost In grupul de malnutritie si 27,5% au fost
in grupul cu risc de malnutritie). Autorii trag concluzia, ca
ponderea Tnalta a malnutritiei impun necesitatea unui suport
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ation. Based on the experience of the disease in China, the
authors believe that the patient’s nutritional interventions
should be based on the results of measurements on nutri-
tional status. This is all the more important as the reality has
shown that the vast majority of patients are elderly. Medical
examinations also revealed that many of them are malnour-
ished and have comorbidities, some diseases being associ-
ated with previous hospitalizations. Therefore, the first rec-
ommendation, but also the first stage of the doctor’s activity,
is to assess the state of nutrition with the use of both classical
and modern methods. At the next stage, based on the results
obtained, the body’s energy, protein, fat and carbohydrate
needs must be traced. At the next stage, based on the results
obtained at the first stage, the body’s needs for energy, pro-
teins, fats and carbohydrates must be determined. Thus, in
the case of patients older than 65 years, it is recommended to
plan an energy value of the diet, based on the norm of 27 kcal
for each kg of body weight, and in cases of deeper malnutri-
tion - 30 kcal / 1 kg lean body mass. Regarding proteins, the
authors propose the same tactic - 1 g of protein for each kg
of body weight, and in cases of deeper malnutrition - more
than 1 g. With regard to lipids and carbohydrates, the authors
consider that the absence or presence of respiratory prob-
lems should be taken into account. Thus, if the patient does
not have respiratory problems, then the ratio in the energy
intake of the diet, provided by lipids and carbohydrates must
be 30:70, and if the patient has respiratory problems - 50:50.
The authors reached these conclusions based on previous
research [29]. The third recommendation is to supplement
the diet of patients or people in quarantine with various vita-
mins and minerals, followed by the recommendation, which
is addressed in particular to people in quarantine and the
need for exercise during this period. The following recom-
mendations related to various aspects with the necessary
arguments regarding the oral, enteral and parenteral nutri-
tion of patients until intubation, during the period when the
patient is intubated and after intubation.

Some authors, summarizing the experience of the COV-
ID-19 pandemic, also emphasize the high share of elderly pa-
tients with malnutrition and the strategic importance of ad-
equate nutrition [30]. In a research conducted in the Chinese
city of Wuhan, which included 182 elderly patients, found
that the share of those with malnutrition was quite high
(52.7% were in the malnutrition group and 27.5% were in
the malnutrition risk group). The authors conclude that the
high share of malnutrition requires the need for nutritional
support, which must be strengthened especially in patients
with some associated diseases. At the same time, they pay
special attention to providing the body of these patients with
energy, proteins and various active substances, especially
with some vitamins and minerals, which can be nutritional
supplements [31].

Taking into account the importance of nutrition in main-
taining the health of the population during the COVID-19
pandemic, FAO came up with certain recommendations is-
sued on 27.03.2020 [32]. These are various recommenda-
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nutritional, care trebuie consolidat mai ales la persoanele cu
unele maladii asociate. Totodata ei atrag o atentie deosebi-
tad asigurarii organismului pacientilor respectivi cu energie,
proteine si diverse substante active, in special cu unele vita-
mine si elemente minerale, care pot fi si ca suplimente nutri-
tionale [31].

Avand in vedere importanta alimentatiei in mentinerea sa-
natatii populatiei in perioada de pandemie cu COVID-19, FAO
a venit cu anumite recomandari emise in data de 27.03.2020.
[32]. Este vorba de diverse recomandari, care sunt propagate
si de OMS 1in privinta unei alimentatii sanatoase, cum ar fi:
(1) mananca o varietate de alimente in cadrul fiecarei grupe
de produse alimentare pentru a asigura un aport adecvat de
nutrienti importanti; (2) mananca multe fructe si legume etc.
Conform documentului in aceasta perioada pe langa respec-
tarea cerintelor, privind alimentatia sanatoasa, este necesar
de respectat si un stil de viata sanatos, care include printre al-
tele asa strategii cum ar fi: (1) excluderea fumatului; (2) efec-
tuarea regulata a exercitiilor fizice; (3) somnul adecvat; (4)
reducerea la minimum a situatiilor stresante. Mai mult decat
atat, documentul respectiv contine diverse surse electronice,
la care persoanele interesate pot apela pentru a clarifica di-
verse particularitdti. Pe data de 07.04.2020, FAO impreuna cu
OMS au emis un ghid [32, 33] destinat persoanelor implicate
in businessul alimentar, care include indrumari provizorii pe
problema sigurantei alimentelor pe perioada pandemiei de
COVID-19. In document sunt enumerate mai multe recoman-
dari igienice privind protejarea atat a alimentelor, cat si a
persoanelor implicate 1n circuitul alimentar la diferite etape
incepand cu materia prima si terminand cu productia finita.
Poate fi mentionata si lista impundtoare de surse bibliografi-
ce, binevenita pentru persoanele interesate, fiind totodata o
dovada stiintifica a materialul expus in document.

Concluzii

1) Alimentatia echilibrata prezinta un suport solid si be-
nefic in preventia, tratamentul si recuperarea pacientilor cu
COVID-19.

2) S-a constatat rolul deosebit al vitaminelor A, D, E, C, B,
B, si acidului folic, a elementelor minerale seleniu, zinc, cu-
pru, fier, magneziu si a doi acizi grasi esentiali din seria ome-
ga-3 (acidul gamma-linolenic si a acidul eicosapentaenoic) in
consolidarea rezistentei organismului uman.

3) Microbiomul sistemului digestiv are o anumita impor-
tanta in mentinerea si consolidarea sistemului imunitar.

4) Modul de actiune a diferitor factori mentionati, care
contribuie la consolidarea sistemului imunitar, este diferit.

5) Respectarea recomandarilor OMS si FAO, privind nu-
tritia si siguranta alimentelor in perioada pandemiei de CO-
VID-19, este importanta in vederea sporirii rezistentei orga-
nismului.
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tions, which are also propagated by the WHO regarding a
healthy diet, such as: (1) eat a variety of foods within each
food group to ensure an adequate supply of important nu-
trients; (2) eat a lot of fruits and vegetables etc. According
to the document during this period, in addition to comply-
ing with the requirements of a healthy diet, it is necessary
to respect a healthy lifestyle, which includes, among others,
such strategies as: (1) exclusion of smoking; (2) regular per-
formance of physical exercises; (3) adequate sleep; (4) mini-
mizing stressful situations. Moreover, the document contains
various electronic sources, which interested persons can use
to clarify various details. On 07.04.2020, FAO together with
WHO issued a guide [33] for people involved in the food busi-
ness, which includes interim guidelines on food safety during
the COVID-19 pandemic. The document lists several hygienic
recommendations on the protection of both food and persons
involved in the food circuit at various stages, starting with
the raw material and ending with the finished products. The
imposing list of bibliographic sources can also be mentioned,
welcome for the interested persons, being at the same time
a scientific proof of the material exposed in the document.

Conclusions

1) A balanced diet provides a solid and beneficial support
in the prevention, treatment and recovery of patients with
COVID-19.

2) The special role of vitamins A, D, E, C, B6, B12 and fo-
lic acid, the mineral elements selenium, zinc, copper, iron,
magnesium and two essential fatty acids of the omega-3 se-
ries (gamma acid-linolenic and eicosapentaenoic acid) in
strengthening the resistance of the human body has been
found.

3) The microbiome of the digestive system has a certain
importance in maintaining and strengthening the immune
system.

4) The mode of action of the various factors mentioned,
which contribute to the strengthening of the immune system,
is different.

5) Compliance with the WHO and FAO recommendations
on nutrition and food safety during the COVID-19 pandemic
is important in order to increase the body’s resistance.
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