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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
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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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