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Paraclinical management of SARS-CoV-2 infection in 
paediatric patient

GENERAL ARTICLES

Corresponding author:
Ana-Maria Davitoiu
E-mail: anamariadavitoiu@yahoo.com

Romanian JouRnal of PediatRics  – Vol. lXiX, no. 3, YeaR 2020

ABSTRACT 
The world is facing, after a hundred years, a new pandemic – infection with the SARS-CoV-2 virus. Establishing a 
therapeutic protocol along with paraclinical infection management is the great challenge of the moment for healthcare 
professionals all around the world. This paper tries to stadialise the diagnosis methods and paraclinical investiga-
tions, establishing the time correspondence between this investigations and laboratory also radiological findings.
The positive diagnosis of SARS-CoV-2 infection is made by using four methods of testing: RT-PCR molecular meth-
od, serological testing by chemiluminescence and ELISA, rapid tests for the determination of IgM and IgG antibodies. 
Laboratory findings are not disease-specific but studies have shown that lymphopenia occurs in 83% of paediatric 
hospitalized patients confirmed with SARS-CoV-2 infection. 
Imaging is not recommended for diagnosis or screening purposes in patients with suspected COVID-19, the predic-
tive value of RT-PCR test is ten times higher than the results of pulmonary CT.
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INTRODUCTION. EPIDEMIOLOGY

The pandemy is defined as an epidemy that affects 
a large number of people and spreads beyond interna-
tional borders.

Throughout human history there have been numer-
ous pandemics, infectious diseases that often have 
devastating consequences. The plague, the typhus, the 
cholera, the yellow fever, the influenza and tuberculo-
sis are some of this infectious diseases that have af-
fected a large number of people over time.

We are currently going through a hard period of 
time, humanity is facing a new pandemic, the infec-
tion with the SARS-CoV-2 virus.

Experts, scientists and epidemiologists analyse the 
evolution of the pandemic while economic analysts 
try to anticipate the economic impact of the measures 
taken by authorities around the world in the fight 
against COVID-19.

Authorities in Wuhan, the initial epicenter of the 
outbreak of coronavirus in China, recorded the first 

case of infection in December 2019. In less than a 
month researchers, through a concerted effort, per-
formed genomic sequencing. Genomic mapping 
brings us complex information about the particulari-
ties of this new coronavirus. 

We are basically facing a virus belonging to the 
Coronavirus family, genus Betacoronavirus. This is a 
positive single-stranded RNA virus that causes severe 
acute respiratory syndrome. The virus was named 
SARS-CoV-2. 80% of its genomic sequence is identi-
cal with the virus that caused the SARS epidemic in 
2002, an epidemic with a high degree of contagion 
and potentially life-threatening because of it’s clinical 
severity manifestations. In the case of the SARS epi-
demic, 8098 cases were confirmed with a fatality rate 
of approximately 9% (1).

The spread of SARS CoV-2 infection in entire 
world has been impressive. Today we are facing with 
more than 7.3 million diagnosed patients and with an 
unknown, probably huge, number of people who have 
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gone through the disease undiagnosed and that have 
not been yet included in statistics. To date, there are 
over 430,000 deaths worldwide (3). In our country, 
the first confirmed case with SARS-CoV-2 infection 
was on February 26, 2020. Since then in Romania are 
over 22,000 confirmed cases and more than 1,400 
deaths have been recorded (2). 

Unfortunately, medical staff who care for patients 
with SARS-CoV-2 infection are often the victims of 
it. Thus in the medical healthcare system one from 
nine infected patients belongs to the medical staff (2).

WHAT WE NEED TO KNOW ABOUT SARS-
COV-2 INFECTION IN CHILDREN?

Amongs people infected with SARS-CoV-2, a per-
centage of 1-2% is children. The disease affects all 
ages even newborns and infants. The age group distri-
bution is similar in Asia, America and Europe, the 
same percentages are being found in paediatric popu-
lation from Romania. There are deaths amongs chil-
dren (3) but their number is extremely low.

DIAGNOSIS MANAGEMENT OF SARS-COV-2 
INFECTION IN CHILDREN

To diagnose the COVID-19 disease, testing should 
be performed in order to identify the SARS-CoV-2 in-
fection.

The National Institute of Public Health, through its 
update from April 28, 2020, recommends to test sus-
picious cases according to the case definition for acute 
respiratory syndrome with the new coronavirus 
(COVID-19) (2). 

Figure 1 presents the testing methodology in ac-
cordance with the recommendations of the National 
Institute of Public Health.

The definition of a suspicious case includes 2 as-
pects – the epidemiological context and the presence 
of respiratory symptomatology. The epidemiological 
context addresses extremely well-defined aspects re-
garding travel history and contact with suspicious or 
confirmed COVID-19 people. It also analyzes the 
membership to social clusters. The other aspect, that 
of the clinical manifestations, includes people of any 
age that have symptoms of the triad: fever, cough, dif-
ficulty of breathing (2).

The suspicious case selected according to the case 
definition for the acute respiratory syndrome with the 
new coronavirus will be tested by the nucleic acid am-
plification method, real-time PCR (RT-PCR). A posi-
tive result on RT-PCR test turns the suspicious case 
into a confirmed case defined as a person with labora-
tory confirmation of SARS-CoV-2 infection regard-
less of the presence or absence of clinical signs and 
symptoms (2).

In case of the paediatric patients, they often present 
at the onset of the disease, respiratory symptomatology 
characterized by fever, cough, respiratory difficulties, 
the same clinical symptomatology as in adults (2). 

Nevertheless a significant percentage of children 
may experience nonspecific digestive clinical mani-
festations, neurological clinical manifestations, erup-
tive manifestations and skin lesions (4). Thus, know-
ing these atypical forms of presentation at onset of the 
disease, helps the clinician to make the correlation 
between nonspecific onset of the disease (outside the 
definition of a suspicious case) and SARS-CoV-2 in-
fection.

The positive diagnosis of SARS-CoV-2 virus in-
fection is made by using four test methods: molecular 
RT-PCR method, serological testing by chemilumi-
nescence and by ELISA method, rapid tests for the 
determination of IgM and IgG antibodies (5).

FIGURE 1. Methodology for testing the 
suspected cases of SARS-CoV-2 
infection (2)
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RT-PCR 

Reverse transcriptase polymerase chain reaction is 
considered the “gold standard” method for diagnosing 
SARS-CoV-2 virus infection. The test has a high 
specificity and a sensitivity up to 98% (6). 

The test uses sample of biological material col-
lected from the upper airways (nasopharyngeal / oro-
pharyngeal exudate) or from the lower airways (spu-
tum, tracheal aspirate, tracheobronchial lavage) in 
patients with severe acute respiratory syndrome (1).

Physicians working with suspected COVID-19 pa-
tients know the importance of these results in the sub-
sequent management of the patient. The processing 
time of the samples by RT-PCR until the results are 
obtained is approximately 4 hours.

There is a risk of a false-negative reaction that is 
why the methodology provided by the National Insti-
tute of Public Health establishes to perform 2 tests 
with a distance of at least 24 hours between them.

Antibodies serological testing
The second method used to diagnose SARS-CoV-2 

infection in children is antibodies serological testing. 
Serological testing is used as a complementary meth-
od to RT-PCR testing. Serological testing can be per-
formed by quantitative or qualitative methods.

Rapid serological tests are insufficiently validated. 
These tests can be used as a complementary method 

to RT-PCR testing for serological screening or to 
check the immune response in large populations (5). 

Figure 2 illustrates how to use rapid tests to iden-
tify SARS-CoV-2 infection.

A positive IgM result at serological testing places 
the paediatric patient as possible COVID-19 infected. 
This means that this patient will be evaluated clini-
cally and treated in hospital according to the protocol. 
A negative IgM result at serological testing will be 
validated by performing RT-PCR which confirms or 
infirms the COVID-19 diagnosis.

Presence of IgG antibodies at serological testing 
shows that a person has previously been infected with 
the SARS-CoV-2 virus. Aat this moment there is in-
sufficient medical evidence to support long-term im-
munity with IgG antibodies to the SARS-CoV-2 virus 
infection (5).

The serological tests
These tests determine the presence of IgM and IgG 

antibodies. Antibodies are proteins produced by the 
immune system to defend itself against infection. As a 
result, the production of these antibodies takes place 
over time. Thus, IgM antibodies can be detected in the 
blood from the day 7 after the infectious contact, 
while IgG antibodies appear after day 10. The pres-
ence of these antibodies is an indicator of the develop-
ment of the immune response and clinical recovery 
(7,8). Figure 3 shows the dynamics of laboratory spe-

FIGURE 2. The use of rapid antibodies serological tests in clusters / population migrations / 
contaminated centers – adapted after (5)
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cific investigations to establish infection with the new 
coronavirus.

The limits of this test makes it useful for research 
purposes and for large clusters or population migra-
tions (5).

The serological testing is a diagnostic method that 
can be used to assess the prevalence of SARS-CoV-2 
virus infection. The information provided by serolog-
ical testing is of both medical and socio-economic im-
portance. Thus, it can be widely used to develop strat-
egies for relaxing the measures imposed by social 
distancing and to relaunch the economy (7).

LABORATORY INVESTIGATIONS 

These are the investigations performed at paediat-
ric patients that are being hospitalized with suspected 
SARS-CoV-2 infection until RT-PCR tests confirm or 
infirm the infection.

Laboratory investigations are not specific to the 
disease but studies show that most of the hospitalized 
patients, later confirmed with SARS-CoV-2 infection, 
have changes in blood counts, inflammatory markers 
(CRP, VSH), D-dimers levels, ferritin levels, procal-
citonin levels, glycemia levels, transaminases and 
creatine phosphokinase levels, lactate dehydrogenase 
levels etc. (5,9).

Co-infections are possible that is why paediatric 
patients who meet the case definition criteria should 
be tested for SARS-CoV-2 virus infection regardless 
of the presence of another respiratory pathogen.

Lymphopenia is an haematological finding associ-
ated with SARS-CoV-2 infection that occurs in ap-
proximately 83% of the paediatric hospitalised pa-
cients (5).

Patients with severe evolution of COVID-19 dis-
ease associate lymphopenia with neutrophilia as well 
as with increased levels of transaminases, creatine 

FIGURE 3. Dynamics of the laboratory specific investigations to establish the diagnosis of SARS-CoV-2 infection - adapted 
after (8)
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phosphokinases, lactate dehydrogenases, CRPs, fer-
ritins levels (5).

Mortality and morbidity in the paediatric popula-
tion diagnosed with SARS-CoV-2 virus infection are 
higher in those pacients with increased levels of D-
dimers and lymphopenia. Intensive care patients who 
have an unfavorable prognosis often have elevated 
procalcitonin levels while critically ill patients (with a 
possible underlying immune disorder) have increased 
levels of nonspecific inflammatory markers (5).

IMAGING IN SARS-COV-2 INFECTION IN 
CHILDREN

The use of information provided by imagistical 
evaluation in the paediatric patient infected with the 
SARS-CoV-2 virus remains the most controversial as-
pect in the current pandemic.

General principles for the use of imaging in 
paediatric patients infected with SARS-CoV-2 virus 
(10)

– imaging evaluation for diagnostic or screening
purposes is not recommended in patients with
suspected COVID-19 disease (predictive value
of RT-PCR is ten times higher than pulmonary
CT)

– imaging evaluation is not recommended in pa-
tients with suspected or mild forms of the dis-
ease

– imaging evaluation is reserved for patients with
unsatisfactory evolution of respiratory status

– imaging evaluation is useful in monitoring the
appearance and the evolution of the disease
complications.

Imaging investigations that can be performed for 
diagnostic purposes in paediatric patients with SARS-
CoV-2 virus infection are: lung radiography, comput-
er tomography examination, thoracic ultrasound.

If imaging is used, plan radiography is the first in-
tention (5).

Pulmonary radiography 
The pulmonary radiography shows no changes at 

onset and in mild forms of the disease which is why it 
should not be routinely recommended.

In the case of paediatric hospitalized patients diag-
nosed with SARS-CoV-2 virus infection, the pulmo-
nary radiography identify radiological changes in 69-

80% of the cases. Maximum lesions appear on day 
10-12 from the onset of the disease (11). Radiologi-
cally detected lung lesions are frequently bilateral,
peripheral, they often occupy the lung bases and ap-
pears like inhomogeneous lung opacities (10,11).

The discrepancy between lung parenchyma dam-
age and reduced lung effusions is noticeable (11).

If lung radiography is used, it is recommended:
– to use portable devices (at the patient’s bed)
– to use personal protective equipment
– to disinfect the used equipment (there is the

possibility for the virus to remain on the equip-
ment and surfaces for up to 72 hours).

In children both pulmonary radiography and pul-
monary computer tomography examination provide 
images of atypical or organized pnaeumonia often 
multilobar and/or bilateral (10,11).

Pulmonary computer tomography examination
There are no specific lung changes at computer to-

mography examination.
CT findings at the onset of the COVID-19 disease 

are: pulmonary “matt glass” opacities located bilater-
al predominantly peripheral without nodular appear-
ance, adenopathy or pleurisy. In evolution of the dis-
ease, as the lung damage progresses, the lung 
architecture changes, the opacities confluence and 
may appear bronchiectasis (10).

In the paediatric patient the aspects obtained by 
computer tomography are similar to those described 
above but of a smaller magnitude compared to those 
found in adults. In addition, with the remission of the 
disease (5), a complete pulmonary restitution is found.

CT examination is not used in the primary screen-
ing of the disease. Routine pulmonary CT examina-
tion of large cohorts of patients involves large finan-
cial resources (cost / maneuver and protective 
equipment), high risk of transmitting the disease to 
medical and support staff and to other patients within 
the radiology departments (5,11).

CONCLUSIONS

Establishing the correct paraclinical management 
for the diagnosis of SARS-CoV-2 infection allows a 
rapid and accurate diagnosis for every suspected pa-
tient worldwide. The assiduous medical research 
made in this period tries to establish an unique thera-
peutic protocol in order to save lives.
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