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KnHuukK ucTpaxyBatba

Abstract

The aim of the paper was to evaluate clinical characteristics of COVID-19 in children and the
success of the treatment. Material and methods: The study included 218 pediatric patients
suspected for COVID-19 hospitalized at the Institute for Pulmonary Diseases in Children-Skopje,
during the period from 16th of March to 19th of June 2020. All patients were tested for presence
of SARS-CoV-2 virus in nasopharyngeal swab with real-time reverse transcription polymerase
chain reaction (RT-PCR) in the Institute of Public Health of Republic of North Macedonia.
Clinical symptoms, X-ray and laboratory findings were included in the study. Results: From 218
hospitalized patients, only 9 (4.13%) were positive for COVID-19 and 59% of them were males.
Infants, with moderate pulmonary disease were 44.4% of the patients. Fever and gastrointestinal
symptoms were present in 66.6% and 22.2% of the children, respectively. Macrolides were therapy
of choice in 88% of the treated patients, 77% received intravenous therapy, 33% were on inhaled
bronchodilator. Conclusions: A small number of children had COVID-19. All infected children were
with mild to moderate pulmonary symptoms and reacted satisfactory to the treatment. However,
the importance of transmitting the virus and influence over children’s health remains uncertain.
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VsBamok

[len na tpyzor Gettie f1a ce eBaynpaat KiMHudKUTe Kapakrepuctiki Ha COVID -19 n yeniexor Ha Teparjata
Kaj fetiata. Matepujan u Metomu: Bo crymujata 6ea BKiyueHn 218 memjaTpicKu aleHT| CyCrIeKTHY 3a
COVID-19 nucekimja, Xocrmiramsupaii Bo MHCTUTYTOT o GenofpodHK 3ab0myBama Kaj fetiata-Kosne,
Bo riepuog] of, 16-tv Mapr 110 19t jynm 2020 ropuna. Cure maryenty 6ea Tectipanu 3a SARS-CoV-2 Bu-
PyC Bo HasodapuHreaneH dpuc co real-time reverse transcription polymerase chain reaction (RT-PCR) Bo
Wncruryror 3a jaBHo 3apasje Ha Peryomika Ceepra MakepoHuja. KIMHIUKM cuMITTOMHM, peHreHrpagun
1 J1abopaTopuCKy TapameTpy bea BKIydeHu Bo cryaujata. Pesyrati: Opf BKyrHO 218 XocnuTaimsupaHu
natpenTy, camo 9 (4,13% ) bea co mosuriBeH pesynrar 3a COVID -19. Op ucrmranuTe matyenti 59% Gea
MaIKi. JloeHuniba ToJ] efjHa rojiHa o MoTelka KIMHIYKa ciuka Oea 44,4%. Crte O3UTHBHY TALIMEHTH
0ea co CpejIHo TElIKK CUMITTOMHU. 66,6% 0Jf XOCTIATaIM3UpaHuTe Jielia Oea co MoKaueHa TeMIepaTypa u ryJsi-
MOHAJIHY CHMITTOMM U 22,2% MaHU(ecTpaa racTpOMHTECTIHAIHY CUMITTOMHU. MaKkpomuTe bea Jiek Ha 13-
0op Kaj 88%, a 77% npuMaa MHTpaBeHCKa Teparuja 1 33% MHXaaMpauky OpoHxofmiatatop. 3axiydok: Man
6poj metra Gea uauppary co COVID -19. Cite MO3UTUBHY TALeHTH 6ea co CPEJIHO TeMIKM CUMITTOMH, 1
Ziazioa 1106ap oAroBop Ha CrpoBe/leHNoT TpetMaH. Cerak, BMjaHueTo Ha 0BOj BUPYC B3 MOHATAMONIHOTO
3/IpaBje Ha Jielata Kako 1 yiorata Ha fieljata Bo peHecyBarbe Ha BUPYCOT OCTaHyBA HeJIOBOJIHO MO3HATO.



Introduction

Coronaviruses are a large family
of viruses which may cause illness
in animals or humans. In humans,
several coronaviruses are known to
cause respiratory infections rang-
ing from the common cold to more
severe diseases such as Middle East
Respiratory Syndrome (MERS) and
Severe Acute Respiratory Syndrome
(SARS) caused by SARS-CoV-1 virusl.
The most recently discovered severe
acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) causes so called
COVID-19, an infectious disease that
causes enormous morbidity and mor-
tality in the whole world. This new
virus and disease were unknown be-
fore the outbreak in Wuhan, China,
in December 20192. COVID-19 is now
a pandemic affecting mostly elderly,
but also children in many countries
globally.

Compared to adults SARS-CoV-1,
MERS-CoV and SARS-CoV-2 seem to
affect children less commonly and
cause fewer symptoms. Preliminary
evidence suggests children are just
as likely to become infected with
SARS-CoV-2 as adults, but are less
likely to be symptomatic or to devel-
op severe symptoms>*. However, the
importance of children in transmit-
ting the virus and the importance
of influence of this virus on child’s
future health and wellbeing is still
uncertain (78).

The aim of this paper was to evaluate
clinical characteristics of COVID-19
and success of the treatment in chil-
dren.

Material and methods

The study included 218 pediatric pa-
tients suspected for COVID-19, hos-
pitalized at the Institute for Pulmo-
nary Diseases in Children-Skopje,
during the period from 16th of March
to 19t of June. All patients were test-
ed for presence of SARS-CoV-2 virus
in the nasopharyngeal swabs using
LightMix SarbecoV E-gene plus EAV
control, TIB MOLBIOL and LightMix
Modular Wuhan CoV RdRP-gene,
TIB MOLBIOL®. These tests pres-
ent real-time reverse transcription
polymerase chain reaction (RT-PCR)
technology and were performed at
the Institute of Public Health of Re-
public of North Macedonia in Skopje.
We analyzed clinical symptoms, lung
X-rays and laboratory findings in this
study.

Results

From a total of 218 patients tested
for SARS-CoV-2, 41% were females,
and 59% males. According to age, all
of them were from 5 days old to 15
years, but most of them belonged to
the group under one year old (27.5%),
from 1 year - 2 years were 22% and
14.6% from 2 years - 3 years. Most of
them originated from Skopje (84.4%).

All COVID-19 patients had mild to
moderate symptoms, 66.6% had high
fever and pulmonary symptoms: in-
creased cough, dyspnea, chest tight-
ness, wheezing, sputum production,
hemoptysis. 22% had gastrointesti-
nal symptoms: diarrhoea, vomiting/
nausea, abdominal pain. Most of the
COVID-19 patients (44.4%) were one
year old or younger.
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But, most of the COVID-19 pa-
tients had high fever and pul-
monary symptoms, and some of
them had gastrointestinal and
other symptoms (Graph 2).

Presentation of clinical characteristics in patients with COVID-19
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Individual symptoms in patients are presented in graph 3.
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Table 1. Blood test results in positive patients with COVID-19

HGB RBC WBC LYM% I PLT
B Patient 1 11.6 441 14.8 3.5 469
B Patient 2 12.7 435 10.2 174 236
B Patient 3 124 441 54 43.3 170
1 Patient 4 12.1 4.7 40.6 22.8 419
B Patient 5 12.7 4.45 74 16.7 229
M Patient 6 10.6 451 203 7.1 289
I Patient 7 13.2 5.61 9.7 48.6 255
I Patient 8 10.3 4.6 83 65 525
= Patient 9 11 4.02 15.3 253 420

Laboratory analysis in patients with
COVID-19

Lymphopenia, neutrophilia, high
CRP, and high procalcitonin levels
may be associated with greater illness

severity. We did not find elevated
serum alanine aminotransferase and
aspartate aminotransferase levels,
elevated lactate dehydrogenase levels
in our patients (table 1).

Graph 4. CRP value in patients with COVID-19
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Urine culture - In only one Covid-19
patient, Escherichia coli ESBL+ was
isolated.

Blood culture - All blood cultures
remained sterile after incubation.

Chest X-rays of children with
COVID-19 are presented in Picture 1
to Picture 3.




Picture 1. Chest x-ray of a 6-month-old child with COVID-19, with bilateral emphysema
and bronchiectasis in the right lower lobe.

Picture 2. Chest x-ray of a one-year old child with COVID=19, with bilateral emphysema
and bronchiectasis in the middle lobe.




Picture 3.

Table 2. COVID-19 drug treatment

Azithromycin

B Number of patients receiving

the therapy &

All COVID -19 patients were treated
with azithromycin, but because of
moderate pulmonary disease many
of them received intravenous third
generation cephalosporins (77.7%),

10

Chest x-ray of a 4-month-old child with COVID -19, with bilateral air-space
consolidation.
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34% inhaled bronchodilator and had

symptomatic therapy (Table 2).

All  COVID-19 patients reacted
satisfactory to the treatment and they
left the hospital in a stable condition.



Discussion

Children of all ages can become ill
with coronavirus disease (COVID-19).
But most of them who are infected
do not become as sick as adults
and some might not show any
symptoms at all 23, Children also
rarely experience severe illness with
COVID-19. Children under the age of
1 (infants) are at higher risk of severe
illness with COVID-19 4> This is
likely due to their immature immune
systems and smaller airways, which
make them develop breathing issues
with respiratory virus infections ©’.
A study of more 2100 children with
suspected or confirmed COVID-19
in China showed that 11% of infants
had a severe or critical illness, about
7% of children ages 1to 5, 4% of those
6 to 10 years and 4% of those 11 to 15
years 48,

During the stay in our hospital
all patients had mild to moderate
pulmonary and gastrointestinal
symptoms. None of the treated
patients needed oxygen therapy. All
positive patients reacted well to the
treatment and were discharged from
hospital in a good condition.

Conclusion

This is the first published study of
COVID-19 in children in the Republic
of North Macedonia in which we
found a small number of children
with COVID-19. They had mild to
moderate pulmonary symptoms
and reacted well to the treatment.
However, the importance of
influence of this virus on child’s
future health and wellbeing is still
uncertain, also transmission of the
virus from asymptomatic children
to other people is unknown.
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