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Background: This population study aimed to investigate influenza and influenza-like respiratory virus infections in children

during the 2019/20 influenza season and the coronavirus disease 2019 (COVID-19) pandemic in Poland.

Material/Methods: This study analyzed data from the National Influenza Centre, the Department of Influenza Research at the
National Institute of Public Health, and 16 Voivodeship Sanitary and Epidemiological Stations in Poland. Nose
and throat swabs were obtained from children during the 2019/20 influenza season and the COVID-19 pan-
demic. Viral RNA detection was performed using quantitative reverse transcription-polymerase chain reaction
(qRT-PCR) to diagnose influenza virus infection and viral subtypes.

Results: In the analyzed group, both cases of influenza A and B and infections with influenza-like viruses were con-
firmed. Among all cases caused by influenza viruses, influenza A was more frequent than B, with predomi-
nance of the A/HIN1/pdm09 subtype. The flu-like virus which infected most children was the human respira-
tory syncytial virus (RSV). The greatest number of cases with RSV was registered in the group of the youngest
children (0-4 years).

Conclusions: This population study from Poland showed that during the COVID-19 pandemic, and during the winter influen-
za season of 2019/20, influenza and influenza-like viral infections in children showed some differences from
previous influenza seasons. The findings highlight the importance of viral infection surveillance and influenza
vaccination in the pediatric population.
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Background

Every epidemic season, infections due to influenza viruses are
a common cause of illnesses among children. Both healthy
and chronically ill children can be affected by complications
from the virus itself or from a secondary bacterial infection.

Influenza is an acute infectious disease caused by a flu virus
that affects the respiratory tract. Humans are vulnerable to A,
B, and C subtypes, which most often spread by airborne drop-
lets. Influenza A virus additionally exists in the form of differ-
ent subtypes, eg, A/HIN1, A/H3N2. Influenza A is the most se-
vere one, while influenza B has milder symptoms. Children are
most often infected with the influenza C virus, in which case
the course of the disease is usually mild. The duration of influ-
enza and its course depend not only on the properties of the
pathogen, but also on the physical condition and response of
a person’s immune system.

The influenza virus is spread from person to person by air-
borne droplets, by transmission of large particles (contami-
nation by contact with contaminated objects or hands is also
possible). The incubation period is on average 1-2 days (1-4
days). The period of infectivity depends mainly on the immune
status of the organism and the age of the patient. Healthy
adults without comorbidities can become infected even a day
before and 5-7 days after the first symptoms of the disease
appear. Children and people with impaired immune systems
may shed the virus a few days before the symptoms appear,
up to more than 10 days after the symptoms of the infection
have ceased [1]. Characteristic to influenza is a sudden on-
set of symptoms, which notably include high fever, even up
to 40°C. Among the most common symptoms of influenza in
adults, we also observe muscle aches, headaches, chills, gen-
eral weakness, or breakdown. Also, there may be dry cough,
obstruction of the upper respiratory tract, and runny nose. In
children, symptoms can often be non-specific. However, ac-
cording to observations of pediatricians, influenza in children
most often manifests itself in the form of an acute infection
of the upper respiratory tract. Otitis media is often associated
with influenza symptoms in children [2]. Seizures are found in
10-20% of children [3]. Gastrointestinal symptoms (eg, nau-
sea and vomiting) are more common with influenza B, and 40-
80% of children have changes in the radiographic image (X-ray)
of the lungs [1]. Less common symptoms include runny nose,
chest pain, eye pain, and sensitivity to light.

Influenza causes diseases of an epidemic character, occurring
every season or pandemics, recurring every several to sever-
al dozen years, which are worldwide in scope. Pandemics oc-
cur about 3 times in a century and can kill tens of millions of
people. The most tragic pandemic was Spanish flu. According
to current estimates, 50-100 million people died because of
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it [4]. The most effective preventive measures against influ-
enza infections are vaccinations. They alleviate the course of
the disease and prevent complications from influenza, which
can be very serious, especially in children. It should be re-
membered that children are outposts that spread influen-
za infections, so remember to vaccinate children in nurseries
and kindergartens as well as teachers against flu seasonally.
The Advisory Committee on Vaccinations (ACIP) recommends
influenza vaccination for all healthy people from the age of 6
months (depending on the type of vaccine), unless there are
medical contraindications. Since November 2019, the live at-
tenuated intranasal flu vaccine is available for both children
(older than 24 months) and adolescents [5,6]. Influenza vac-
cines are safe, effective, and well tolerated. They are charac-
terized by the lowest number of adverse post-vaccination re-
actions recorded. After vaccination, local reactions may occur,
such as redness, soreness, and swelling at the injection site,
and, less frequently, general reactions (a slight increase in body
temperature, pain in muscles, joints and head) that disappear
after a few days may occur.

If left untreated, influenza can sometimes cause serious com-
plications, which can even be fatal. Children are an important
risk group for developing post-flu complications because their
immune systems are still poorly developed. These complica-
tions include pneumonia and bronchitis, secondary bacterial
pneumonia and bronchiolitis (especially in infants and chil-
dren), otitis media, and others. Respiratory failure, encepha-
lopathy, streptococcal angina, exacerbation of chronic diseases
(eg, asthma, diabetes, chronic kidney failure), myositis, myo-
carditis and pericarditis, meningitis, or encephalitis may occur
as well as partial hearing loss and even deafness, neurologi-
cal complications, including Guillain-Barré syndrome, convul-
sions, severe seizures, and transplant rejection [7].

In the 2020/2021 epidemic season, in addition to influenza
and other widespread flu-like infections, a new virus appeared,
which was the severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2). It is responsible for the ongoing COVID-19
pandemic. This disease affects the respiratory system of pa-
tients of all ages, in extreme cases leading to severe respirato-
ry and multi-organ failure, which can lead to the death of the
patient. Both the influenza and SARS-CoV-2 viruses primarily
attack the patient’s respiratory system, and in both, pneumo-
nia may be a complication. For infants and sick children, the
risk of getting infected with influenza and SARS-CoV-2 is sim-
ilar. Doctors warn that with the advent of the influenza sea-
son, many people may become infected with the SARS-CoV-2
and influenza virus simultaneously. In Poland, infections caused
by this new pathogen coincided with the 2019/2020 influen-
za season, because the peak of influenza incidence was re-
corded in the 9% week of the season, ie, February 24-March 1,
2020 [8]. The World Health Organization (WHO) emphasizes
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the need of increased monitoring of influenza virus infec-
tions, noting that the influenza virus can quickly mutate, and
that the recent pandemic of the influenza virus, so-called The
Hong Kong era of 1968-1969, caused by the A/H3N2/ sub-
type, caused 1-4 million deaths all over the world. It is cru-
cial not to overlook a new subtype of influenza A virus, with
potentially highly pathogenic features. The WHO states that
we should not forget about influenza not only in terms of the
Global Influenza Surveillance and Response System (GISRS),
but also in vaccinations, which are reported in Flu News Europe
and FluNet [9-11]. We should also be aware that influenza vi-
rus co-infection with SARS-CoV-2 may occur.

Therefore, the present population study aimed to investigate
influenza and influenza-like respiratory virus infections in chil-
dren during the 2019/20 influenza season and the COVID-19
pandemic in Poland using data from the National Influenza
Centre, the Department of Influenza Research at the National
Institute of Public Health, and 16 Voivodeship Sanitary and
Epidemiological Stations.

Material and Methods

The material for the study was nose and throat swabs collect-
ed during the 2019/2020 epidemic season. The analyzed ma-
terial was collected between week 40 of 2019 and week 39 of
2020 (ie, Oct 01 2019-Sep 30 2020). The swabs were analyzed
at the Department of Influenza Research, National Influenza
Center at NIPH-NIH and Voivodship Sanitary Epidemiological
Stations (VSES). In this study we analyzed the group of children
up to 14 years old, with an additional division into 3 smaller
age groups: 0-4, 5-9, and 10-14 years. There were in total 999
samples, which were tested for the presence of influenza virus
and reported in the SENTINEL and NON-SENTINEL Influenza
Surveillance System.

Isolation of RNA

RNA isolation was performed from nasal and throat swabs
suspended in 1 ml of saline. For this isolation, the Maxwell 16
Viral Total Nucleic Acid Purification Kit (Promega Corporation,
Madison, WI, USA) was used in accordance with the instruc-
tions provided by the manufacturer. From 200 pl of a clinical
sample suspended in 1 ml of physiological saline, 50 ul of RNA
suspended in RNAse-free water was obtained.

Real-Time Polymerase Chain Reaction

Quantitative polymerase chain reaction (QRT-PCR) was used to
determine the influenza virus type and subtype (for positive
samples). In the Department of Influenza Research, National
Influenza Centre, the reaction is performed with the SuperScript
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Platinum IIl kit (Invitrogen) and the Rotor-Gene Q thermal cy-
cler (Qiagen). We used primer and probe kits (influenza A, in-
fluenza A/H3N2/, influenza A/H1IN1/pdm09, and influenza
B) obtained from the International Reagent Resource (IRR) of
the Centers for Disease Control and Prevention. The sequenc-
es of the primers and probes from IRR were not publicly avail-
able. RNA was subjected to reverse transcription (50°C for 30
min). After initiation (1 cycle at 95°C for 2 min), the DNA was
subjected to 45 cycles of amplification: denaturation (95°C
for 15 s), annealing (55°C for 30 s), and elongation (72°C
for 20 s). The positive controls of the reactions were virus-
es derived from the vaccine for the 2019-2020 epidemic sea-
son (A/Brisbane/02/2018 (HIN1)pdm09, A/Kansas/14/2017/
(H3N2), B/Colorado/06/2017 (B/Victoria/2/87 lineage), and
B/Phuket/3073/2013 (B/Yamagata/16/88 lineage)). The neg-
ative control was the RNase-free water provided in the kit. RNA
of vaccine viruses selected by the World Health Organization
were used as positive controls. Similar analysis was conducted
in the VSESs. See Table 1 for the details of the methodology.

Statistical Analysis

We attempted to assess whether there were statistically signif-
icant differences between age groups with respect to their vul-
nerability to viruses, performing a number of 2-sample Z-tests.
For this purpose, appropriately grouped data were treated as
drawn from binomial distributions, whose parameters (suc-
cess rates) were to be compared with each other.

Limitations of the Study

This work is based on the analyses of samples that were re-
ported to the sentinel influenza surveillance system. Not ev-
ery tested sample is reported to this system. Consequently, the
number of patients and samples in the given seasons could
be much higher.

Results

In the 2019/2020 epidemic season, 999 samples taken from
children up to 14 years of age were analyzed. As part of the
SENTINEL program, 305 samples were tested (they consti-
tuted 30.5% of all samples analyzed within this age group).
From outside the SENTINEL program, 694 samples were an-
alyzed (ie, 69.5% of the total number of samples analyzed in
this age group). Out of all the samples tested, 53.9% of cas-
es of infection with influenza viruses and influenza-like virus-
es (538 samples) were confirmed. The percentage of positive
samples is presented in Figure 1.

As one can see in Figure 1, the majority of positive cases were
influenza infections, and the ratio of influenza infections to all
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Table 1. The diagnostic methods used in 16 Voivodship Sanitary Epidemiological Stations in in the epidemic season 2018-2019 in

Poland.

Voivodship Sanitary

Epidemiological Station

Diagnostic equipment

LightCycler 96 (Roche)

Allplex SARS-CoV-2/FluA/FluB/RSV Assay (Seegene)

Biatystok CFX96 (Biorad) Allplex Respiratory Panel 1 (Flu/RSV/FIuA subtyping (Seegene)
Bvd CFX 96 (Bio-Rad) Allplex Respiratory Panel 1 Assay (Seegene)
yagoszcz Gene Xpert Analyzer (Cepheid)  Xpress SARS-CoV2/FLU/RSV (for Gene Xpert)
Gdansk Aparat LightCycler® 480 Il (Roche)  RealAccurate® Quadruplex Influenza PCR Kit
LightCycler 480 Il (Roche) LightCycler Multiplex RNA Virus Master (Roche)
Gorzéw Wlkp. LightMix Modular Influenza B (Roche)
LightMix Modular Influenza A/H1 (Roche)
Katowl LightCycler 480 Il (Roche) PowerChek Pandemic HIN1/H3N2 Real Time RT-PCR Kit (Kogene
atowice Biotech); FTD Flu (Fast Track Diagnostics)
CFX-96 Real-Time System Allplex Respiratory Panel 1, (influenza viruses: A, B, AHIN1, AHIN1
Kielce Thermocycler by BioRad pdm 09, AH3N2, RSVA, RSVB) (Seegene)
Alplex SARS — CoV-2/FIuA/FluB/RSV Assay (Seegene)
Rotor-Gene Q MDx 5 plex One tube multiplex PCR for influenza A HIN1, B, HIN1, H3, H5 and
Cracow Real-time PCR by Bioer H7 (Fast Track Diagnostics)
Vitassay qPCR Flu+RSV+SARS-CoV-2
CFX96 Bio-Rad Quadruplex Influenza PCR Kit, RealAccurate
Lublin Cepheid GeneXpert Xpert Xpress SARS-CoV-2/FLU/RSV
Xpert Xpress SARS-CoV-2/FLU/RSV
tds CFX96 Deep Well Real-Time Viasure Real Time Detection Kit by CerTesr BIOTEC
odz PCR (Bio-Rad Laboratories)
CFX96 Bio-Rad cDNA Synthesis Premix (Seegene)
o RV16 Detection (Seegene)
sztyn Respiratory Panel 1 (Seegene)
SARS-CoV-2/Flu A/Flu B/RSV Assay (Seegene)
Real Time PCR MIC-4 (bio FLU A+B (VIASURE, Syngen)
molecular systems — Syngen)
Opole .
Real Time PCR System SLAN
96S thermocycler (Argenta)
GeneXpert (Cepheid) Xpert Flu A,B, A/HIN1/pdm09
7500 Real-Time PCR (Applied H1N1 Detection Kit v3 (Bosphore)
Poznanh Biosystems)
Montania 4896 Real-Time PCR
Anatolia Geneworks
7500 Real Time PCR System Real Accurate Quadruplex Influenza PCR Kit — PathoFinder B. V.
(Applied Biosystems) Allplex SARS-CoV-2/FIuA/FluB/RSV Assay — Seegene Inc.
R . LightCycler 480 Il (Roche) RealCycler FLUS-UX — Progenie Molecular
Zeszow CFX 96 Real Time System (BIO-  FTD Respiratory pathogens 21 — Fast Track Diagnostics
RAD) AmpliSens Influenza virus A-type-H5, H7, H9-FRT — Federal Budget
Institute of Science, Central Research Institute for Epidemiology
Rotor Gene Q (Qiagen) PowerChek Influenza A/B Real-time PCR Kit (Kogenebiotech Co)
Szczecin PowerChek Pandemic HIN1/H3N2 Real-time PCR Kit
(Kogenebiotech Co)
Warsaw GeneXpert (Cepheid) Xpert Flu A,B, A/HIN1/pdm09, Xpert Xpress Flu-RSV
Rotor-Gene (Qiagen) Viasure FLU A+B Real Time PCR Detection Kit (CerTest Biotec)
Wroctaw LightCycler 96 (Roche) Viasure FLU Typing | (H1H3) Real Time PCR Detection Kit (CerTest Biotec)

RealAccurate Quadruplex Influenza PCR Kit (PathoFinder)
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Figure 1. The percentage of positive samples in relation to all
the tested samples in the 0-14 years age group in the
2019-2020 epidemic season in Poland.

A (not subtyped)
W A/HIN1/pdm09
I A/H3N2/
B

Figure 2. The percentage share of influenza viruses and their
subtypes in children in the 0-14 years age group in the
2019/2020 epidemic season in Poland.

Number of confirmed cases

A (not subtyped)

A/HIN1/pdm09

A/H3N2/ B

Figure 3. The number of confirmed cases of the influenza virus in the age groups 0-4, 5-9, 10-14 years in the 2019/2020 epidemic

season in Poland.

positive cases seems to increase with age: 84.1% for 0-4 years,
92.9% for 5-9 years, and 97.8% for 10-14 years. A more rig-
orous statistical analysis allows us to state that the youngest
population is different in this respect from the 2 older pop-
ulations (P value=0.5% and 0.1%, respectively). Such a find-
ing supports the notion that immunity system of youngest
children is not fully developed and pathogens less dangerous
than influenza can pose a serious threat to them. On the oth-
er hand, with the confidence level of 5% we were not able to
find statistically significant differences between the 5-9 and
10-14 years groups (P value=8.9%).

Similar to the previous epidemic season, infections caused by
influenza A definitely dominated (460 cases) over influenza B
(22 cases). Influenza A/HIN1/pdm09 viruses dominated among

the types of influenza A viruses (64 cases, which accounted for
13.9% of all cases caused by influenza A virus). Thirty-three in-
fections with influenza A/H3N2/ were confirmed (7.2% of in-
fluenza A infections). The remaining infections with influenza
A were non-selected cases (363 positive samples, accounting
for 79% of influenza A confirmations). The percentage share of
influenza viruses and their subtypes is presented in Figure 2.

The results obtained were also analyzed in 3 more detailed
age groups, according to the National Influenza Centre for
Innovation Influenza Surveillance [12]. The highest number
of influenza A infections was confirmed in the group of the
youngest children (0-4 years) (204 confirmed cases); 172 cas-
es of influenza A were confirmed in the 5-9 age group and 84
cases in the group of the oldest children (ie, 10-14 years of
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Figure 4. The percentage share of influenza-like viruses in the
0-14 age group in the 2019/2020 epidemic season in
Poland.

age). As for the confirmation of influenza B, there were 7 in
the 0-4 age group, 10 in the 5-9 age group, and 5 in the 10-
14 age group. The number of confirmed cases of the influenza
virus in the 0-4, 5-9, and 10-14 age groups in the 2019/2020
epidemic season in Poland is presented in Figure 3. We aimed
to test whether there were statistically significant differenc-
es in influenza A to B infection ratio between the age groups.
With 95% certainty, we were not able to reject the hypothesis
that these populations were the same in this respect (P val-
ues=74%, 47%, and 67%, respectively).

Influenza-like virus infections are also quite common in chil-
dren up to the age of 14 years, which is confirmed by the an-
alyzed research results. An additional analysis was also car-
ried out in 3 more detailed age groups (0-4 years, 5-9 years,
and 10-14 years). The obtained results show that the highest
number of infections with influenza viruses was confirmed
in the age group of the youngest children up to 4 years of
age, accounting for 77.4% of influenza-like virus infections in
children aged 0-4 years (41 patients). In the 5-9 age group,
9 cases were confirmed (1.7% of all infections with influenza
viruses), while in the age group of the oldest children aged
10-14 years, there were only 3 cases (5.7%). Among influ-
enza-like viruses, RSV was the dominant virus, with 28 con-
firmed cases; the largest number was found in the age group
of the youngest children aged 0-4 years (23 infections). In the
analyzed samples from children aged 0-14 years, infections
with other influenza viruses were also confirmed: 13 cases
of Rhinovirus, 4 cases of including parainfluenza 3 (PIV3), 3
cases of including parainfluenza 1 (PIV1) infections, 2 cases
of human adenovirus (ADV) and 1 case of including parainflu-
enza 2 (PIV2), human corona viruses 229E/NL63 (Coronavirus
229E/NL63) and human metapneumovirus (hMPV) infections
each. The percentage share of influenza-like viruses is pre-
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Table 2. Co-infections with respiratory viruses in children 0-14
years of age in the 2019/2020 epidemic season.

No. Patient’s age Influenza viruses
1 2 months Rhi+RSV B
""" 2 2months  A+RSVB+Rhi A/B/CHPIV-1
""" 3 amonths  A«RhiABC
""" 4 amonths  AwRMABC
""" 5 lyear  AMINUpdmO9+ADV
""" 6  Syears ARV
""" 7 Byears  AMINMRSY
""" §  O9yeas  Enterovirus+PlV-3
""" 9 oyeas  AWRSVAWPI-Z
10 oyears AtV
o loyears  PV-L+PIV-2

In the 2019/2020 epidemic season, co-infections were also
confirmed in the analyzed samples from children aged 0-14
years, ie, infection with 2 or more respiratory viruses: influen-
za or influenza-like viruses. Confirmed co-infections are pre-
sented in Table 2.

Discussion

The presented data indicate a very common occurrence of re-
spiratory virus infections among children. Analysis of samples
taken from children in the 0-14 age group in the 2019/2020
epidemic season shows that the influenza A virus dominated
in the pediatric population in Poland. The A/HIN1/pdm09 vi-
rus was the dominant subtype. Similar tendencies can be no-
ticed both in other European countries, as well as in the rest
of the world [13]. In the season 2019/2020, activity of influ-
enza A/H3N2/ and B were increased in relation to the influen-
za season 2018/2019 [14]. The highest number of infections
with both influenza viruses and influenza-like viruses was re-
corded among the youngest children aged 0-4 years. [14]. This
confirms that younger age is associated with a less mature im-
mune system and greater vulnerability to viruses. Babies still
lack protective antibodies, and the antibodies obtained from
the mother only protect the baby during the first months of
life [15,16]. It has been shown that in older children, subtype
A/H3N2 causes the most severe course of disease. Subtype A/
HIN1 causes milder disease, and subtype B causes the mild-
est course of disease [17].

Children staying in same-age groups (eg, nurseries, kindergar-
tens, schools) develop such infections much more often. The
data of the NIPH PZH-PIB shows that in Poland, an average of
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30-40% of infections with influenza viruses and influenza-like
viruses are registered among children [18-21].

In agreement with the recommendation of the Advisory
Committee on Immunization Practices (ACIP), the American
Academy of Pediatrics (AAP), and the Council of the European
Union, EU member states should take coordinated action to
mitigate the impact of seasonal influenza by promoting vac-
cinations, especially for people from risk groups. However, de-
spite the recommendations, in 2019, only 0.96% of children
aged 0-14 years were vaccinated against influenza (0.53% of
children aged 0-4, 0.43% of children aged 5-14) [8]. It should
be realized that the more people are vaccinated, the fewer
people get sick; therefore, the number of people who can be-
come infected decreases. It is worth being vaccinated before
of the epidemic season. In 2003, some regions of the United
States recorded a large spike in influenza as early as October,
especially among young children. This means, that the flu ep-
idemic broke out at the height of the flu vaccination period,
which is luckily rare [17]. Younger children have higher risk of
being hospitalized due to flu, especially those under 2 years
of age. In fact, most children with the influenza virus under
age 6 months are hospitalized due to infection [17]. Research
by Antonova et al showed that children with laboratory-con-
firmed influenza infection were often hospitalized (0.3-20%),
needed medical visits (1.7-2.8 visits per case), and had to take
antibiotics (7-55%), antipyretic drugs and other medications to
alleviate the symptoms of the disease (76-99%) [22].

In Poland, several cases of child deaths due to flu complica-
tions are registered every season. In the 2019/2020 season,
5 deaths of children in the 5-14 age group were registered,
while in the 2018/2019 season 1 child from the 0-4 age group
died [8]. These deaths are recorded as deaths caused by con-
comitant chronic diseases, especially cardiovascular and re-
spiratory diseases, and complications of influenza, especial-
ly pneumonia.

Analyzing the course of both diseases in children, due to in-
fection with the influenza virus and caused by the SARS-CoV-2
virus, influenza seems to be a more dangerous threat to chil-
dren. Children usually go through COVID-19 asymptomatical-
ly or with mild symptoms, but are exposed to a more severe
course of flu and a greater risk of complications.

The burden of influenza in children is substantial and has a sig-
nificant direct impact on the ill children and an indirect impact
on their families. The research results presented by Taghioff
et al support vaccination against influenza, reducing the risk
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of sepsis, stroke, and venous thrombosis. They suggest a po-
tential protective effect, reducing the need for patients to stay
in the hospital emergency department and the hospital inten-
sive care unit, which may benefit populations during the SARS-
CoV-2 pandemic [15].

Research shows that COVID-19 can be more contagious than flu
[23]. However, due to the very similar clinical symptoms when
infected with these viruses, it is important that patients with
flu-like infections be tested for both SARS-CoV-2 and influenza.

Conclusions

Influenza is a viral infection that can lead to serious, even life-
threatening complications in children. Children are an impor-
tant group at risk from flu complications and are the main
group for the spread of viral infections. The presented data
indicates a very common occurrence of respiratory virus in-
fections among children. This population study from Poland
showed that during the COVID-19 pandemic and during the
winter influenza season of 2019/20, influenza and influenza-
like viral infections in children showed some differences from
previous influenza seasons. For this reason, the percentage
of influenza vaccination in the pediatric population should
be significantly increased, especially now, due to the current
epidemiological situation related to the ongoing SARS-CoV-2
pandemic. The flu vaccine can boost our immune system. We
should also be aware that influenza virus co-infection with
SARS-CoV-2 may occur. An efficiently functioning epidemio-
logical and virological surveillance system, representative for
the country as a whole, is essential to observe and control in-
fluenza outbreaks, which otherwise might lead to epidemics
or even pandemics. These findings highlight the importance
of viral infection surveillance and influenza vaccination in the
pediatric population.
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