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ABSTRACT

Since late 2021, we have observed a significant increase in the proportion of children infected with
SARS-CoV-2. The course of the disease in children is usually sparsely symptomatic or asymptomatic. How-
ever, the predominance of new virus variants makes children more likely to become symptomatically ill and
require hospitalisation. This paper aims to update recommendations for managing a child with COVID-19
in out- and inpatient settings. Current options for prevention and antiviral treatment are discussed, noting
the limited availability of therapy for children. In most children with COVID-19, the basis for treatment re-
mains symptomatic and supportive therapy and measures to reduce SARS-CoV-2 infection spread.
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INTRODUCTION

A pandemic caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) was declared by the
World Health Organization on 11 March 2020. In less
than 2 years, our knowledge and experience regarding the
course and management of COVID-19 have increased [1].
In these updated recommendations, we present principles
for diagnosing and treating COVID-19 in children in Po-
land. By January 2022, the Delta variant of SARS-CoV-2
was the dominant strain in Poland, accounting for 89%
of cases (data as of 7 January 2022). At the time of writ-
ing (29 March 2022), it had been replaced in Poland by
the Omicron variant (92%). However, the latter is more
contagious and associated with a predicted 3-fold lower
risk for a severe course of the disease (13.6% vs. 4.9%).
Since the beginning of 2022, the rates of new cases of
COVID-19 reported in European Union and European
Economic Area countries are highest among people aged
15 to 24 years, followed by people aged 25 to 49 years and
children under 15 years. In January 2022, the number of
new infections increased in all age groups.

We have observed a gradual increase in cases of in-
fected children in Poland. However, children in most
cases present mild or moderate COVID-19 that gener-
ally does not progress to a severe form of the disease. Al-
though almost 2 years have passed since the pandemic
declaration, appropriate data are lacking on the treatment
of children with COVID-19. Therefore, recommendations
are based on results and data concerning efficacy and
safety among adults and the risk estimation for disease
progression in children [2, 3].

The paper presents the updated principles for the pre-
vention, diagnostics and care of children infected with
SARS-CoV-2. The paediatric inflammatory multisystem
syndrome (PIMS) or multisystem inflammatory syn-
drome in children (MIS-C) associated with SARS-CoV-2
infection, the subject of separate publications, is not dis-
cussed.

COVID-19 PROPHYLAXIS IN CHILDREN

Immunisation is the most effective method of reduc-
ing the number of infections and preventing a severe
course of the disease. So far, no vaccine is available for
children under the age of 5. From 7 June 2021, children
from the age of 12 have been vaccinated. In addition,
from 16 December 2021, the immunisation programme
has included children older than 5 years. Registration for
vaccination is available via the patient.gov.pl website or
a 24-hour hotline or directly at the selected vaccination
centre. In Poland, the percentage of persons fully vac-
cinated against COVID-19 is 57.7% (as of 3 February
2022). The percentage of vaccinated children aged below
18 years is unsatisfactory, amounting to approximately
47% in the population aged 12-18 years, including 56%

of adolescents > 16 years and 12.5% of children aged from
5 to 11 years (data of the Ministry of National Education
and Ministry of Health).

At present, two COVID-19 vaccines are available for
the immunisation of children in Poland.

1. mRNA vaccine (Comirnaty):

+ 30 micrograms/dose - for active immunisation of peo-
ple aged over 12 years,

« 10 micrograms/dose - for active immunisation of chil-
dren aged 5 to 11 years.

The primary vaccination schedule consists of two dos-
es given at least 3 weeks (21 days) apart.

Children with the immunity disorders listed below are
recommended to follow a three-dose primary vaccination
schedule:

» ongoing cancer treatment,

« ongoing immunosuppressive treatment for various rea-
sons,

« after solid organ transplantation during treatment with
immunosuppressants or biological agents,

« after stem-cell transplant within the previous 2 years,

 moderate or severe primary immunodeficiency disor-
ders,

« HIV infection,

« treatment with high doses of corticosteroids or biologi-
cal agents that may suppress the immune response,

o renal replacement treatment (RRT) due to renal failure.

The third (booster) dose of the vaccine should be giv-
en at least 28 days after completion of the two-dose vac-
cination schedule [4].

For children aged 12 years and above, a booster dose
is allowed in Poland at least 5 months after completing
the primary vaccination schedule (for persons vaccinated
with two doses) [5].

2. mRNA vaccine (Spikevax)

It is for active immunisation of persons from the age
of 6 years.

Spikevax is given as two injections, usually into the
muscle of the upper arm, 28 days apart. Adults and ado-
lescents from the age of 12 are given 100 micrograms per
dose; children aged 6 to 11 years are given 50 micrograms
per dose. An additional dose may be given to people aged
6 years and older with a severely weakened immune sys-
tem, at least 28 days after their second dose. A booster
dose of 50 micrograms may be given at least 3 months af-
ter the second dose to people aged 18 years and older [6].

The administration of the COVID-19 vaccine is con-
traindicated in people with a history of severe anaphy-
lactic reaction to previous doses of the vaccine or any of
its components. After vaccination, a child should stay at
the vaccination centre for at least 15 minutes, and at least
30 minutes in case of a known history of hypersensitivity
to other substances. A physician qualifies children under
the age of 15 for vaccination.

When the next dose is delayed, it should be given
at the first possible opportunity. No restart of the vacci-
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nation schedule is expected. Children after COVID-19

can be vaccinated 30 days after obtaining a positive result

of the genetic or antigen test for SARS-CoV-2 [7].

There are no formally approved methods of pharma-
cological COVID-19 prophylaxis in children younger
then 12 years. In the EU, including Poland, Ronapreve
(casirivimab + imdevimab) is approved for use in pre-
and post-exposure prophylaxis for the Alpha and Delta
variants of SARS-CoV-2 in adults and adolescents aged
> 12 years weighing > 40 kg [8]. Monoclonal antibodies
are indicated in persons at high risk of severe COVID-19
(see the risk groups listed below). In post-exposure pro-
phylaxis, medication should be administered as soon
as possible after contact with the COVID-19 patient.
The post-exposure dose is 600 mg of casirivimab and
600 mg of imdevimab in a single intravenous (IV) infu-
sion or subcutaneous (SC) injection.

In pre-exposure prophylaxis (SARS-CoV-2 PrEP),
the initial dose is 600 mg of casirivimab and 600 mg
of imdevimab in a single IV infusion or SC injection.
Subsequent doses of 300 mg of casirivimab and 300 mg
of imdevimab in a single IV infusion or SC injection can
be given every 4 weeks until prophylaxis is no longer re-
quired. No data exist concerning the use of the medica-
tion longer than 24 weeks (6 doses) [8].

For SARS-CoV-2 PrEP, including prevention of
the Omicron variant infection, the National Institutes
of Health (NIH) in the United States of America recom-
mends the use of a combination of two monoclonal an-
tibodies (tixagevimab and cilgavimab; evusheld formu-
lation) every 6 months [9, 10] in adults and adolescents
(aged = 12 years and weighing > 40 kg) who:

» have moderate or significant immunodeficiency
and may have an inadequate immune response to
COVID-19 vaccination (BIIa),

« cannot receive complete vaccination with any available
vaccine against COVID-19 due to a documented histo-
ry of serious adverse reactions to a COVID-19 vaccine
or any of its components (Alla),

o are receiving active treatment of solid tumours or hae-
matological malignancies,

« have undergone solid organ transplantation or received
immunosuppressive therapy,

« have received chimeric antigen receptor T-cell therapy
or haematopoietic stem-cell transplant (within 2 years
from the transplant or immunosuppressive treatment),

« have a moderate or severe primary immunodeficiency
disorder (e.g. DiGeorge syndrome, Wiskott-Aldrich
syndrome),

« have advanced (AIDS) or untreated HIV infection
(with a CD4+ T-cell count of < 200/mm?),

o are receiving treatment with high-dose corticosteroids
(i.e. =2 20 mg of prednisone or equivalent daily for
> 2 weeks), alkylating agents, antimetabolites, trans-
plant-related immunosuppressive agents, anti-cancer
chemotherapy classified as strongly immunosuppres-

sive, tumour necrosis factor inhibitors, or other biolog-
ical therapies exhibiting immunosuppressive or immu-
nomodulatory properties (e.g. B-cell depleting agents).
Since 24 March 2022 the European Medicines Agen-
cy has approved tixagevimab plus cilgavimab (Evusheld)
for SARS-CoV-2 PrEP in adults and adolescents 12 years
of age and older, weighing at least 40 kg, with moderate
to severe immunodeficiency. The recommended dose is
150 mg tixagevimab and 150 mg cilgavimab given as two
separate intramuscular injections.

COVID-19 DIAGNOSTICS IN CHILDREN

COVID-19 diagnostic methods in children are
the same as in adults.

The basis of COVID-19 diagnosis is detecting SARS-
CoV-2 genetic material in the nasopharyngeal swab (col-
lected from 1-2 days before symptoms up to day 10 af-
ter symptom onset) using a real-time polymerase chain
reaction (RT-PCR) assay or a positive result of the sec-
ond-generation antigen test (collected up to day 7 from
the onset of symptoms). When clinical symptoms suggest
SARS-CoV-2 infection and the antigen test is negative,
RT-PCR testing (as a confirmatory test) is indicated.

Testing for SARS-CoV-2 infection should be per-
formed:

1. In children with symptoms of upper respiratory tract
infection or gastroenteritis (with suspicion of SARS-
CoV-2 infection).

2. After exposure to COVID-19 in:
2A. Children with few or no symptoms at risk for se-
vere COVID-19;
2B. Children with few or no symptoms whose caregiv-
ers or household members have risk factors for severe
COVID-19.

3. On hospital admission, to prevent the spread of the
infection between patients [11].

Management of a child with a positive result of the
test for SARS-CoV-2 depends on the clinical symptoms
and comorbidities [12-16] (Table 1).

Definitions of severe COVID-19:

« severe COVID-19 - the emergence or increase in de-
mand for oxygen compared to a baseline without the
need for the use of mechanical ventilation (non-inva-
sive or invasive),

« severe, critical COVID-19 - demand for non-invasive
or invasive mechanical ventilation, with multiple organ
dysfunction.

In December 2021, the United States Food and Drug
Administration (FDA) issued emergency use authori-
zations for two antiviral agents for use in patients with
mild or moderate SARS-CoV-2 infection at risk of severe
COVID-19: ritonavir-boosted nirmatrelvir (Paxlovid)
and molnupiravir; both agents can be used up to day
5 from disease onset. Unfortunately, in Poland, mol-
nupiravir is only available for the treatment of adults;
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TABLE 1. Groups of children at risk of severe COVID-19 [12—-17]

Newborns and infants

NIH
Adolescents aged > 16 years (NIH)
Children with the following comorbidities:

- metabolic diseases
« neurological diseases

« neoplastic diseases
« chronicrenal diseases

- immunodeficiency after organ transplantation

« non-controlled diabetes mellitus

administration
« sickle-cell disease

Obese children with a BMI of > 120% of the value corresponding with the 95% percentile for BMI or > 30 kg/m?
Adolescents with a BMI = 85™ percentile for age and sex according to (DC (https://www.cdc.gov/growthcharts/clinical_charts.htm)

- congenital heart defects (cyanotic), myocardiopathies, chronic cardiovascular diseases

« genetic disorders, e.g. Down syndrome, muscular dystrophies impairing respiration

« cystic fibrosis, broncho-pulmonary dysplasia, chronic diseases of the respiratory tract (with obstruction)

« dependency on medical equipment (tracheostomy, gastrostomy, positive pressure ventilation not related to COVID-19)
- bronchial asthma, bronchial hyperreactivity or other chronic diseases of the respiratory tract requiring daily treatment

BMI — body mass index, CDC — clinical growth charts, NIH — National Institutes of Health

Paxlovid will be available soon. Paxlovid can be used in
people aged > 12 years weighing > 40 kg (NIH, FDA) [18].

Recommendations for out- and inpatient manage-
ment of children with confirmed SARS-CoV-2 infec-
tion without or with COVID-19 symptoms depending
on comorbidities:

1. Children without COVID-19 symptoms (e.g. perform-
ing the test after exposure, travelling):
la. Without symptoms or risk factors for a severe
course of the disease:

The child needs to be isolated at home. A remote
medical consultation is recommended, during which the
caregiver should receive information about the following:
« date of the follow-up remote consultation after 2-4 days

to determine the child’s health condition and assess ad-
herence to medical recommendations,

« need for an immediate medical visit at the outpatient
clinic or hospital in case of the onset of specific symp-
toms (cough, diarrhoea, fever) or any symptoms that
worry the caregiver.

A phone number for emergencies should be provided
during a remote medical consultation.

1b. Without symptoms, from a risk group for severe

COVID-19:

The course of disease in newborns and infants up
to 6 months of life with a positive SARS-CoV-2 test may
be oligosymptomatic, challenging to predict and often
accompanied by additional infections (pneumonia, otitis
media, urinary tract infections). In these cases hospital-
isation of the children up to 6 months should be consid-
ered.

In adolescents aged > 12 years and weighing > 40 kg,
the use of monoclonal antibodies needs to be considered
(3,9, 10].

In Poland, after a benefit and risk assessment, the ad-
ministration of monoclonal antibodies is only possible in

inpatient settings. Treatment is recommended for adoles-
cents with severe immunodeficiency, during cancer treat-
ment, with obesity or chronic respiratory system diseases,
or dependant on medical equipment.

Asymptomatic children aged less than 12 years at high
risk of severe COVID-19 should be carefully monitored.
Hospitalisation is encouraged in case of disease symp-
toms (fever, cough, diarrhoea).

Children with severe comorbidities who are cared
for in specialist centres should, after diagnosis of SARS-
CoV-2 infection, inform the doctor or department where
they are being treated about the infection due to possi-
ble particular circumstances in the management of the
child or contact persons. When hospitalisation is neces-
sary, children should receive treatment in departments
or clinics where they were previously treated. In such
departments, so-called red isolation zones equipped with
sanitary units with an airlock (single rooms) should be
separated, providing complete protection for the person-
nel, including personal protective equipment.

SARS-CoV-2-infected patients requiring hospital-
isation to diagnose and treat a co-morbidity should be
referred to multi-speciality hospitals (under isolation
conditions).

2. Children with mild symptoms of SARS-CoV-2 infec-
tion require medical assessment

2a. Without comorbidities — symptomatic treatment

is recommended (AIII)

Newborns, infants and children aged below 6 years
require direct medical assessment [2, 19]. Older children
also require medical assessment if they have symptoms
that worry their caregivers. Then, depending on their
clinical status, the child is referred for further home care
or to the hospital. Notably, newborns and infants, ac-
cording to the criteria outlined in the frame, are always
a risk group. Therefore, even initially mild symptoms may
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worsen in the following hours or days, becoming a risk to

health and life.

For children treated at home, we recommend a fol-
low-up remote medical visit or a visit to the outpatient
clinic after 2-3 days (depending on the child’s health
condition) to determine the current state of health and
assess adherence to the recommendations. In addition,
the child’s parent or caregiver should receive information
about the need for immediate contact and a medical visit
when worrying symptoms occur (please provide a phone
number for contact in case of emergencies).

Symptomatic and supportive treatment includes:

o easily digestible diet,

o appropriate fluid intake,

« antipyretics (when body temperature is above 38°C):
paracetamol or ibuprofen at doses calculated per kilo-
gram of body weight (BW).

Treatment with antibiotics is required in case of an
acute otitis media, pneumonia or urinary tract infection
diagnosis. When selecting antibiotics, valid recommen-
dations should be followed, considering the child’s health
condition and age. Oral antibiotics are administered in
outpatient settings. Parenteral antibiotics need to be used
in inpatient settings. When the child’s health condition
improves, a sequential treatment (switching to oral med-
ication) with continuation at home under the supervision
of a doctor from the outpatient clinic is indicated.

In contrast to adults, no clear recommendations on
inhaled corticosteroids have been developed for children.
Inhaled corticosteroids should only be indicated individ-
ually, e.g. in acute laryngotracheobronchitis or obstruc-
tive bronchitis. Due to frequent measurement errors in
younger children, we do not recommend routine oxygen
saturation measurement by caregivers. Generally, avail-
able pulse oximeters are not indicated for children. Thus,
a measurement performed by an untrained person will
be unreliable, unnecessarily causing significant concern.
Medical personnel should always measure the oxygen
saturation during every medical visit.

2b. In a risk group for severe SARS-CoV-2 infection
o Symptomatic and supportive treatment (see 2a)

Two monoclonal antibody formulations are regis-
tered in Poland for the treatment of COVID-19 in patients
aged > 12 years and weighing > 40 kg who do not require
oxygen therapy and have an increased risk of progres-
sion to severe COVID-19: casirivimab with imdevimab
(Ronapreve) and sotrovimab (Xevudy).

o Considering the use of monoclonal antibodies: Xe-
vudy or Ronapreve

Casirivimab with imdevimab (Ronapreve) is indi-
cated for the treatment of patients infected with Alpha
and Delta (not Omicron) variants at a dosage of 600 mg
of casirivimab and 600 mg of imdevimab administered
in a single IV infusion or SC injection. Casirivimab with
imdevimab should be used up to 7 days from the onset of
COVID-19 symptoms. The product should only be used

in facilities providing patient surveillance in the event

of infusion-related adverse reactions or anaphylaxis.

Ronapreve is not effective against the Omicron variant.

Sotrovimab (Xevudy) is indicated for the treatment
of patients with confirmed mild to moderate SARS-
CoV-2 infection (including cases of the Omicron variant)
at high risk of a severe course of the disease. It should
be given in a single dose of 500 mg IV no later than day
5 of the illness [20].

« If sotrovimab cannot be used, one of the following
antiviral agents below should be considered: remde-
sivir or, for patients 18 years of age or older, molnupira-
vir or Paxlovid [9, 18, 21].

Remdesivir (Veklury) is used in adolescents aged
> 12 years and weighing > 40 kg (BIIa). Medication
should be used during the SARS-CoV-2 replication peri-
od, i.e. not later than up to day 7 after symptom onset. In
patients not requiring oxygen therapy, the treatment dura-
tion is 3 days: 200 mg on the first day, followed by 100 mg
on days 2 and 3, in at least a 60-minute I'V infusion.
The safety, efficacy and dosage in children are based on
studies in adults.

In Poland, remdesivir may be administered only in
inpatient settings with the possibility to react when a se-
vere anaphylactic reaction occurs and monitor the patient
during and for at least 1 hour after IV infusion.

Molnupiravir (Lagevrio) is recommended in young
adults or adolescents (aged > 18 years) from a risk group
when the administration of remdesivir is not possible.
Molnupiravir is administered orally as soon as possi-
ble after diagnosis, up to day 5 from symptom onset, at
800 mg twice a day for 5 days (CIIa). No data exist on
the use of molnupiravir in patients vaccinated against
COVID-19. In vaccinated patients, due to the lower ef-
ficacy of molnupiravir, decisions should be made on an
individual basis because the risk-benefit ratio is likely to
be less favourable.

Nirmatrelvir 300 mg with ritonavir 100 mg (Pax-
lovid) is approved in the EU only for emergency use in
adults. The US Food and Drug Administration and NIH
recommend the product for use in adolescents from
risk groups aged > 12 years and weighing > 40 kg. Pax-
lovid should be administered orally as soon as possible
after diagnosis, up to day 5 from symptom onset, twice
daily for 5 days (Alla). The medication is contraindicat-
ed in patients with serious renal or hepatic impairment
and pregnant women. Paxlovid is still not available in
Poland [18].

3. Children with moderate COVID-19, requiring hos-
pitalisation, with normal oxygen saturation (SpO, > 94%)

In children, mild and moderate COVID-19 is not an
indication for thromboprophylaxis. Children hospital-
ised for COVID-19 should undergo assessment for em-
bolism risk, including coagulation tests. If a child has risk
factors for embolism, a consultation with a haematologist
is indicated before prophylaxis initiation [3].
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Factors for the risk of embolism in children hospi-
talised due to COVID-19:

o age > 12 years or after puberty,

« hospitalisation in the intensive care unit (ICU), me-
chanical ventilation, need for the use of vasopressor
amines,

« obesity,

« central line,

« immobilisation,

« sickle-cell disease,

« autoimmune diseases,

« nephrotic syndrome,

o cystic fibrosis exacerbation,

« need for hospitalisation for > 3 days,

« history of embolism, thrombophilia (patient, the im-
mediate family - first-degree consanguinity),

o oestrogen therapy,

o cardiac arrhythmias,

o heart diseases with venous stenosis or impaired venous
return.

3a. Children without risk factors for severe COVID-19
« Symptomatic treatment: antipyretics, correction of

water-electrolyte balance, inhaled corticosteroids when
additional indications exist (see 2a).

« Empirical antibiotic therapy;, if additional indications
exist, following the current recommendations for treat-
ment of bacterial infections (see 2a).

o Administration of antivirals and monoclonal an-
tibodies in children with mild or moderate disease
(without factors for a severe course of the disease) is
not justified unless used in clinical trial settings.

3b. Children from risk groups for severe COVID-19,
especially with profound immunodeficiency, during che-
motherapy for malignancy, during biological treatment
with chronic lung disease or with significant obesity.

We recommend using:

« symptomatic treatment (antipyretic, correction of wa-
ter-electrolyte balance, eventually inhaled budesonide),

« empirical antibiotic therapy if additional indications
exist.

In adolescents from the age of 12 years (particularly
aged > 16 years), we recommend the use of monoclonal
antibodies:

« Sotrovimab (Xevudy; see 2b);

o Casirivimab + imdevimab (Ronapreve), used in infec-
tions caused by the Delta variant, is ineffective against
the Omicron variant (see 2b);

If the administration of antibodies is not possible (in-
cluding children aged < 12 years and weighing < 40 kg),
then one of the antiviral agents should be used (see 2b);
» Remdesivir (Veklury) in adolescents aged > 12 years and

weighing > 40 kg (BIIa) not requiring oxygen therapy -
as soon as possible after diagnosis and not later than up
to day 7 from symptom onset for 3 days (see 2b).

The use of remdesivir in children aged < 12 years
with moderate COVID-19 and SpO, of > 94% weighing

from 3.5 to < 40 kg should be considered individually.

The off-label* use within life-saving therapy (no approval

in this age group) is only recommended in patients from

a group at high risk of severe COVID-19. Remdesivir is

administered IV up to day 7 from the onset of symptoms

for 3 consecutive days at a dose of 5 mg/kg of BW (first
day) and 2.5 mg/kg BW (second and third day), only in the
form of a lyophilised powder for solution for I'V injection

(not in a ready-to-use form for injection 100 mg/20 ml;

the solution has to be prepared according to the package

leaflet) or for patients 18 years of age or older:

Nirmatrelvir + ritonavir (see 2b) or

Molnupiravir (see 2b).

4. Children in a severe general health condition re-
quiring oxygen therapy (SpO, < 94%) - hospitalisation
in a facility equipped with a paediatric intensive care unit
(PICU)

We recommend using:

« symptomatic treatment (antipyretic, correction of wa-
ter-electrolyte balance, eventually inhaled budesonide),

« empirical antibiotic therapy if additional indications
exist,

» thromboprophylaxis or anticoagulation therapy as
indicated,

o antiviral treatment - regardless of additional comor-
bidities.

Remdesivir (Veklury) - in patients with pneumonia
necessitating oxygen therapy (SpO, < 94%), the treatment
duration is 5 days [21, 22].

Dosage:

« in children aged > 12 years and weighing > 40 kg -
loading dose of 200 mg on the first day; from days 2 to
5, 100 mg daily in at least 60-minute IV infusion,

o in children aged < 12 years and weighing from 3.5 to
< 40 kg - loading dose of 5 mg/kg of BW on the first
day; from days 2 to 5, 2.5 mg/kg of BW once daily in
an IV infusion.

If the child requires mechanical ventilation during
treatment and is transferred to the PICU, treatment
should be continued (up to 5 days). In children under
12 years, remdesivir may be used as a life-saving therapy*.

CORTICOSTEROID TREATMENT

Dexamethasone is indicated in hospitalised children
and adolescents with COVID-19 receiving remdesivir and
oxygen therapy. Exceptions are children with profound
immunodeficiency, in which the use should be considered
on an individual basis. In addition, alternative corticoste-
roids can be used for treatment, such as prednisone, meth-
ylprednisolone or hydrocortisone. The dosing regimen for
dexamethasone in children is 0.1-0.15 mg/kg of BW/dose
once daily (maximum dose of 6 mg) for up to 10 days.

In patients with respiratory failure treated in the ICU,
higher doses of dexamethasone are recommended de-
pending on their health condition.
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Other corticosteroids (instead of dexamethasone) in
children requiring oxygen therapy:

Methylprednisolone is preferred in children with
asthma at a dose of 2 mg/kg of BW/24 hours in two di-
vided doses, maximum 60 mg/24 hours [23].

Hydrocortisone in preterm infants — 0.5 mg/kg of
BW every 12 hours for 7 days or 0.5 mg/kg of BW for
3 days.

Other agents that can be used in children in severe
general health conditions requiring oxygen therapy:

o Baricitinib (Olumiant) - JAK-1 inhibitor. Use may
be considered in children aged > 2 years with high in-
flammatory marker levels or with contraindications to
steroid use* [24, 25].

Dosage recommended in children:

> 2-9 years - 1 tablet of 2 mg once daily during hos-
pitalisation, and no longer than 14 days.

> 9 years - 1 tablet of 4 mg once daily, no longer than
14 days.

Contraindications for treatment include renal failure,
hepatic failure, lymphopenia of < 200 cells/pl and neutro-
penia of < 500 cells/pl:

o Tocilizumab (RoActemra) — IL-6 inhibitor. The agent
is used in children with COVID-19-related cytokine
storm* [2, 26, 27] (Table 2).

Insufficient evidence exists confirming the efficacy
of tocilizumab in children hospitalised for COVID-19
or with MIS-C associated with SARS-CoV-2 infection.
Therefore, the decision should be made individually, al-
ways considering the benefits and possible risk of com-
plications.

Tocilizumab is used in children over the age of 3 years.
The medicine is applied once in a 60-minute IV infusion.
A second dose may be given if no improvement occurs
(after 8-12 hours). The dosage depends on the child’s BW:
o <30kg: 12 mg/kg,

o =30 kg: 8 mg/kg (maximum 800 mg) (Table 3).

The use of medicines against COVID-19 requires
a detailed analysis of the indications for use, poten-
tial adverse effects and possible interactions [28, 29].
The management recommendations are updated accord-
ing to the latest knowledge as new scientific reports be-
come available, which is incredibly dynamic. Therefore,
the presented recommendations are current as of the
day of submitting the article to the editor. The reader is
asked to follow the changes and always read the summary
of product characteristics before using the medicine.

CONCLUSIONS

In children with suspected or diagnosed COVID-19
and mild symptoms, the management is focused on pre-
venting disease spread to other persons (i.e. isolation),
monitoring the clinical status and supportive care pro-
vided in home settings.

TABLE 2. Criteria for high risk of the occurrence of cytokine storm
in children

IL-6 level = 3 x upper normal limit

Ferritin level > 300 pg/I, two-fold increase within 24 hours
Ferritin > 600 pg/I at baseline or LDH > 250 U/I

D-dimers > upper normal limit

The symptomatic treatment of COVID-19 does not
differ from that used in other upper respiratory tract or
gastrointestinal infections.

Most children with mild or moderate COVID-19 will
not develop severe disease and thus should only receive
a symptomatic treatment (AIIT). The risk and benefits re-
sulting from the causative treatment should be assessed
based on the disease severity, age and risk factors.

Appropriate data are lacking on the treatment of chil-
dren with COVID-19. Therefore, reccommendations are
based on results and data concerning safety among adults
and the estimated risk for progression of the disease in
a child.

Antiviral therapy should be considered individually
depending on the clinical course of the disease and risk
factors increasing the risk for COVID-19 progression.
Medications used in a medical experiment require the
ethics committee’s approval*.

Children with severe COVID-19 require hospital-
isation in a facility equipped with an ICU and antiviral
treatment, which should be initiated not later than up to
day 5-7 from the onset of symptoms.

*The off-label administration requires the written
consent of the legal representative (parents and caregiv-
ers) and consultation with an expert. We recommend
obtaining the approval of the local ethics committee,
which may cover the use of the medication in a de-
fined group of patients. Centres wishing to conduct
experimental treatment in clinical trial settings should
always seek approval of the ethics committee based on
point 37 (Unproven Interventions in Clinical Prac-
tice) of the Declaration of Helsinki published in 1964
by the World Medical Association as amended [30].
Grading of recommendations assessment, development
and evaluation: A - strong, B — moderate, C - optional

Levels of evidence:

I - > 1 randomised trials without significant limitations,
IIa - other trials with randomisation or subgroup analy-
ses of randomised trials,

ITb - non-randomised or observational cohort studies,
IIT - expert opinion.
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TABLE 3. Management of a child with COVID-19 according to the clinical condition and comorbidities

Clinical condition

Examinations/tests
Outpatient care

Management

Ta. Asymptomatic child not at risk
of severe COVID-19

Online consultation with PC physician

Adequate hydration status — patient’s daily
fluid intake needs to be covered

Body temperature measurement

If symptoms occur, a medical visit is necessary

1b. Asymptomatic child at risk of severe
COVID-19

Examination by a PC physician
Always consider referral to the hospital

Observation in an outpatient setting
In case of symptom onset, treatment is carried
out in the hospital

2a. Child without risk factors, with
scarce symptoms of upper respiratory
tract infection, Sp0, = 94%, or scarce
symptoms of gastroenteritis

Examination by a PC physician, including
oxygen saturation measurement

Symptomatic treatment

Consider inhaled corticosteroids

Steroids should not be discontinued in a child
previously treated with those medications
for an underlying condition

Empirical (oral) antibiotic therapy on an
individual basis according to generally
applicable recommendations

2b. Child with scarce symptoms at risk
of severe COVID-19, Sp0, = 94%

Referral to hospital with places for children with COVID-19
A child with comorbidities, chronically treated, should be referred to a hospital or department

providing ongoing care for the child

3a. Stable form with respiratory and/or
systemic symptoms, Sp0, = 94%,

in a child without risk factors for severe
COVID-19

Examination by a PC physician, including
oxygen saturation measurement

Outpatient treatment as in 2a or referral
to hospital — at physician’s decision after
examination of the child

Hospitalisation

1b and 2b, especially
immunosuppression,active cancer
treatment, obesity (BMI = 120%

of the value corresponding with

the 95" percentile), chronic respiratory
diseases, dependent on medical
equipment

2b. Examinations on an individual basis

Sotrovimab or

Casirivimab with imdevimab (especially

in adolescents aged >16 years, if infected with
a variant other than Omicron) or

For children in group 2b: symptomatic
treatment, and in case of additional infections,
management according to the principles

of Good Medical Practice, and

If monoclonal antibodies cannot be given
Remdesivir for 3 days (in patients in group 2b) or
Molnupiravir (from age 18 years) or
Nirmatrelvir with ritonavir (from age 12 years)

3a. Stable form Sp0, > 94%
in a child without risk factors
for severe COVID-19

Laboratory tests: CBC with smear, urea,
creatinine, eGFR, glucose, Na, K, CRP, PCT, IL-6,
D-dimers, fibrinogen

General urinalysis

Imaging examination

« Chest X-ray, ultrasound

« (T (when indicated)

Diagnosis of other respiratory tract infections:
influenza, RSV, multiplex (when possible)

Symptomatic treatment (correct hydration,
antipyretics)

Empirical antibiotic therapy on an individual
basis

Inhaled corticosteroids as indicated
Thromboprophylaxis as indicated

3b. Stable form Sp0, > 94%
in a child with risk factors
for severe COVID-19

Laboratory tests and imaging examinations
asin3a

Symptomatic treatment

Empirical antibiotic therapy as indicated

Inhaled corticosteroids as indicated

Thromboprophylaxis as indicated

Adolescents aged > 12 years — monoclonal

antibodies: sotrovimab or casirivimab with

imdevimab

Antiviral medications in children where

monoclonal antibodies are not possible:

« Remdesivir for 3 days (to be considered
in children aged < 12 years)

- Paxlovid (as in 2b)
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TABLE 3. Cont.

Clinical condition

4. Patient with Sp0, < 94% requiring
oxygen therapy, with normal

oxygen saturation during oxygen
supplementation

Examinations/tests

Laboratory tests and imaging examinations
as in stable form + blood gas, LDH, ferritin
Chest (T is recommended

Management

Hospital with paediatric intensive care unit
Standard oxygen therapy in the prone position
Correct hydration

Antibiotic therapy as indicated
Thromboprophylaxis/therapy as indicated
Dexamethasone (in patients treated with
remdesivir)

Remdesivir for 5 days IV, starting up to day 7
of symptom onset, dosage see text
Eventually + baricitinib (when steroids are
contraindicated)

Tocilizumab — in cytokine storm*

5. Patient with respiratory failure,
clinically unstable or critically il

According to intensive care unit procedures

Intensive care unit

Remdesivir* (up to 7 days after symptom onset)
Tocilizumab* (in cytokine storm)
Dexamethasone

Management on an individual basis
Antithrombotic therapy as indicated

BMI — body mass index, CBC— complete blood count, CT— computed tomography, PC — primary care
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