
46 EPIDEMIOLOGIE, MIKROBIOLOGIE, IMUNOLOGIE      2016, 65, č. 1

PŮVODNÍ PRÁCE

INTRODUCTION
Each year, about 20% of children worldwide develop 
symptomatic influenza A and B infections [11]. Children 
under the age of two and those with underlying medi-
cal conditions are at increased risk for hospitalization 
or severe and complicated influenza infection [6]. The 
World Health Organization (WHO) tracks influenza 
virus isolates throughout the world to monitor disease 
activity and to predict the appropriate components for 
the annual influenza vaccine.

Young children often pose the greatest challenges for 
diagnosing and treating the flu because they do not 
arrive with the full complement of typical symptoms 
such as fever, mylagias, headaches, malaise, coughs, 
sore throats and runny noses. But plenty of other respi-
ratory viruses can present in the same way. Influenza 
surveillance provides valuable data that can guide policy 
makers in developing programmes to prevent and reduce 
influenza burden both in adult and pediatric popula
tion. The influenza surveillance was initiated in 2003 by 
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Úvod: Cílem studie bylo hodnocení klinických charakteristik 
u dětských pacientů s chřipkovou infekcí.
Materiál a metody: Do studie byli zařazeni pacienti s potvr-
zenou diagnózou chřipky hospitalizovaní v období od října 
2009 do května 2014.
Výsledky: Průměrný věk pacientů byl 66 ± 53 měsíců (1–204 
měsíců). 54 % pacientů mělo nějaké chronické základní one-
mocnění. U 24 pacientů bylo třeba použít umělou plicní venti-
laci a jeden dvouměsíční pacient s onemocněním jater zemřel. 
Kromě sezony 2009–2010, trpěli všichni pacienti, kteří museli 

být převedeni na umělou plicní ventilaci, nějakým základním 
onemocněním. V jednotlivých sezonách došlo k hospitaliza-
cím v těchto měsících: prosinec až únor 2010–2011 a leden až 
březen 2011–2012 a 2012–2013. U pacientů s chřipkou typu A se 
často vyskytovaly křeče a chřipka typu B byla diagnostikována 
častěji u starších dětí (p = 0,024). K nejčastějším příznakům 
u dětských pacientů patřila horečka a kašel. 
Závěr: Je zřejmé, že ochrana proti cirkulujícím chřipkovým 
virům musí vycházet ze strategie očkování rizikových skupin 
zaměřené na děti školního věku a na děti se základním one-
mocněním, zejména neurologické a plicní povahy.
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ABSTRACT
Introduction: The aim of the study was to evaluate the clinical 
characteristics of pediatric patients with influenza infection.
Material and Methods: The patients hospitalized with con-
firmed influenza between October 2009 and May 2014 were 
enrolled in this study.
Results: The mean age of the patients was 66 ± 53 months 
(1–204 months). Fifty-four percent of patients had a chronic 
underlying disease. Twenty-four patients needed mechanical 
ventilation support and a two-month-old patient with liver 
disease died. Except for the 2009–2010 season, all patients 
who received mechanical ventilation had underlying disease. 
The hospital admission months were December-February 

in 2010–2011 and January-March in 2011-2012 as well as in 
2012–2013. Convulsion was observed frequently in influenza 
A cases, and influenza B tended to be detected in older pa-
tients (p = 0.024). The most common symptoms in pediatric 
patients were fever and cough.
Conclusion: It is obvious that to protect against circulating 
influenza viruses, the risk-based strategy of annual influenza 
immunization should target school-aged children and chil-
dren with underlying conditions, especially neurological and 
pulmonary diseases.
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now named National Influenza Reference Laboratory, 
Istanbul Faculty of Medicine.
The type of illness caused by influenza virus depends 
on the age of the host [13]. This article will first exami-
ne epidemiology in hospitalized pediatric population 
with influenza infection and also cover what is known 
about influenza vaccination coverage, and treatment 
in this vulnerable population, with a focus on current 
recommendations in the Turkey.

MATERIAL AND METHODS
Surveillance data obtained for five consecutive years, 
2009–2014, by National Influenza Reference Laboratory 
in Istanbul Faculty of Medicine have been summarized 
in this study. The patients who presented to the Istanbul 
Faculty of Medicine, Pediatrics Emergency Department 
during October 2009–May 2014 with flu like symptoms 
and hospitalized patients with confirmed influenza 
were enrolled in the study. 
On admission, nasopharyngeal swabs were collected 
using Virocult (Medical Wire & Equipment, UK) and 
along with tracheal aspirates sent to the National 
Influenza Reference Laboratory located in Istanbul 
Faculty of Medicine within the same day. All samples 
were transferred to cryo-tubes upon receiving and stored 
in -80 °C freezer if not tested on arrival date.
EZ1 Virus mini kit V2.0 (Catalog number: 955134, 
Qiagen,Germany) was used for total nucleic acid extrac-
tion. Real-time PCR based, multiplex  FTD® Respiratory 
Pathogens 21 kit (Fast-track diagnostics Ltd. Malta) was 
used for detection of respiratory pathogens such as on 
RotorGene Q platform  (Qiagen, Germany). 
For detection of Influenza H3 subtype, Influenza B 
Yamagata and Victoria lineages real-time RT-PCR me-
thod was performed using an ABI 7500 platform with 
CDC primers and probes according to the CDC protocol 
[15].
Patients’ demographic information was obtained from 
the hospital records: onset time of disease, age at on-
set, gender, flu vaccination, underling chronic illness 
and immunosuppression. Also clinical data for asses
sment of the disease severity, follow up to discharge 
or death, length of hospital stay and laboratory data 
including whole blood count, C-reactive protein (CRP), 
and detected virus in the nasopharyngeal swap were 
also obtained. 
Oseltamivir was administered to all patients, and anti-
biotic treatment was added to the patients with suspec-
ted secondary bacterial infection who had prolonged 
fever and elevation of the acute phase reactants. The 
patients were followed up regularly for the complica
tions of respiratory distress, and the need for mecha-
nical ventilator support.
Clinical characteristics of patients and frequencies of 
complications were compared using Chi-square test for 
categorical variables, and medians and distributions of 
continuous variables were compared using the Student 
T-test. All analyses were performed using SPSS 21 for 
Windows was used. P value p < 0.05 was considered 
significant. 
Compliance with Ethical Standards: All authors have 
no conflict of interest. All procedures performed in stu-
dies involving human participants were in accordance 

with the ethical standards of the national research 
committee and with the 1964 Helsinki declaration and 
its later amendments or comparable ethical standards. 
Informed consent was obtained from all individual 
parents included in the study. 

RESULTS
Patients’ characteristics and risk factors
During the study period, 230 pediatric patients (≤  18 
years of age) were enrolled in the study. The mean hos-
pital stay was 6 ± 11 days (1–90 days), and the mean age 
of the patients was 66 ± 53 months (1–204 months). The 
percentage of patients 0–3 months of age, 3–12 months 
of age, 12–24 months of age, 24–60 months of age, 60–120 
months of age, > 120 months of age were 3, 14,12.6, 
18.6, 27.4, 24.4, respectively (Figure 1). One hundred 
thirty eight of the patients (n = 138, 60%) were male. 
The patients presented to the emergency department 
on an average of 3 ± 2 days (1–12 days), after the onset of 
the symptoms (Table 1). Convulsion (p = 0.448), myalgia 
(p = 0.171), diharrea (p = 0.762) where evenly distributed 
as presentation symptoms regardless of age.
Overall,124 (54 %) of patients had underlying chronic 
disease and 14% were immunosuppressed. The under-

Figure 1. The age distrubition of patients

Table 1. The symptoms of the patients

Symptom      n (%)

Fever 203 (88.2)

Cough 174 (75.6)

Myalgia 63 (27.3)

Vomiting 43 (18.6)

Respiratory distress    36 (15.6)

Rhinorrhea  32 (13.9)

Diarrhea   27 (11.7)

Headache    21 (9.1)

Sore throat   18 (7.8)

Convulsion  11 (4.7)

Eruption 3 (1.3)
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lying diseases were asthma (15%), neurological disor-
ders (8.6%), chronic liver-renal disorders (7.2%), primer 
immunodeficiency disorders(6%), malignity (5.2%), 
metabolic disease (5.2%), bone marrow/liver/kidney 
transplantation (3.4%), congenital heart disease (1.8%) 
and hematological disorders (1.6%). 
Of the hospitalized patients, 43 had pneumonia, 34 
had acute asthmatic attack, 17 had febrile neutropenia, 
6 had status epileptics, 7 had severe myositis, 6 had 
encephalopathy, 1 had hepatitis and 116 patients had 
decompansion of underlying disease. Twenty-four pa-
tients needed mechanical ventilator support and a two 
month old patient with liver disease died. Except for 
2009–2010 season, all patients who received mechanical 
ventilation had underlying disease such as neurological 
and pulmonary disease. Need for mechanical ventila
tion were higher in patients with no underlying disea
ses compared to their counter-parts with underlying 
diseases in 2009–2010.

Season characteristics
The month of patients hospitalized with influenza 
infection was November-December in 2009–2010 and 
December-February in 2010–2011, January-March in 
2011–2012, and 2012–2013, respectively. During 2013–2014 

season influenza viruses circulated the longest year-
-round with a peak during December-May (Figure 2).
The number of hospitalized patients in 2009–2010, in 
2010–2011, in 2011–2012, in 2012–2013 and 2013–2014 were 
114, 17, 10, 18 and 71, respectively. Antigenic characteris-
tics of virus and seasonal vaccine components is shown in 
Table 2. The vaccination rate of patients was 0.8 % (2/230).

Comparison of patients with influenza A and B 
Clinical presentation of influenza B was similar to that 
of influenza A except convulsion. Convulsion was ob-
served in influenza A cases. Also influenza B tended to 
be detected in older patients (p = 0.024). Lympopenia 
was observed in 14 of patients with H3N2, in 12 of pa
tients with influenza B and none of pateints with H1N1 
infection. This difference was found statistically signi-
ficant (p = 0.04). At admission multiple viruses were 
detected in 7 patients and this did not effect the clinical 
presentation or prognosis (Table 3).
	

Figure 2. Months of hospitalized patients

Table 2. Influenza subtypes and vaccine covarege

Influenza virus (n) Vaccine component

2009–2010 PdmH1N1:A/California/7/2009 (n = 114) PdmH1N1:A/California/7/2009

2010–2011 A/H3N2:A/Perth/16/2009 (n = 7)
B:B/Bangladesh/133/07 (n = 10) (Yamagata)

A/H1N1:A/California/7/2009
A/H3N2:A/Perth/16/2009

B:B/Brisbane/60/2008 (Victoria)

2011–2012 A/H1N1:A/California/7/2009  (n = 1)
A/H3N2:A/Victoria/361/2011     (n = 3)

B:B/Brisbane/60/2008 (Victoria) (n = 5)
B+A/H3N2 (n = 1)

A/H1N1:A/California/7/2009
A/H3N2:A/Perth/16/2009

B:B/Brisbane/60/2008 (Victoria)

2012–2013 H1N1:A/California/7/2009 (H1N1) pdm09 (n = 18) H3N2:A/Victoria/361/2011
H1N1:A/California/7/2009 (H1N1) pdm09

B:B/Wisconsin/1/2010 (Yamagata)

2013–2014 B/Massachutetts/2/2012 (Yamagata) (n = 28)
H1N1:A/California/7/2009 (n = 2)

H3N2:A/Victoria/361/2011(cell propogated, 
compatible with vaccine) (n = 41)

A/H3N2:A/Texas/50/2012 (egg propogated)
B/Massachusetts/2/2012 (Yamagata)

A/California/7/2009 (H1N1)pdm09-like virus

Table 3. Comparison of patients with influenza A and B 

H3N2
(n = 53)

H1N1
(n = 133)

INFB
(n = 44)

P

Myalgia 15 8 16 0.645

Diharrea 5 5 7 0.441

Convulsion 6 4 0 0.05

Age distrubition
0–3 m
3–24 m
24–60 m
60–120 m
> 120 m

1
18
12
11
9

1
12
6
3
0

1
7
7
16
12

0.024

Lympopenia 14 0 13 0.04

Neutropenia 10 2 4 0.44

Elevated creatinin
Cinase

4 1 6 0.613

Mix viral agent 1 HBoV
1 RSV
1 RV

0 1 RSV
3 RV

0.937

Hospitalization time 7.3 ± 9.5 6.7 ± 7.0 7.3 ± 
14.0

0.899
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DISCUSSION
Influenza infection is a  serious health problem for 
children and their parents. Influenza spreads around 
the world in a yearly outbreak, resulting in about three 
to five million cases of severe illness and about 250,000 
to 500,000 deaths [9]. From the 2009–2010 to the 2013–
2014 influenza season, in children with laboratory-
-confirmed influenza identified through a population-
-based surveillance system, the highest hospitalization 
rate was for those aged 0–18 years; it was substantially 
higher in children aged 5–10 years and one hundred 
thirty eight of the patients (n = 138, 60%) were male. The 
number hospitalized patients were higher in 2009–2010 
and 2013–2014 influenza seaseons than others due to 
circulating serotype of influenza.
The type of illness caused by influenza virus depends 
on the age of the host. Signs of respiratory tract in-
volvement are common among preschool and school-
-age children and Gastrointestinal symptoms are more 
common in preschool-aged children than in older age 
[13]. In this study any symptom was not differ from any 
age distrubition. Children with influenza illness were 
more likely to have an abrupt onset of  fever, cough, 
myalgia and vomiting. Durig the outbreak of influenza, 
influenza infection have different manifestations such 
as diarrhea, convulsion, eruption etc.
Daley’s  study showed that there were no significant 
differences in signs and symptoms of children with 
influenza A and B virus infection, in severity of illness 
or in duration of hospital stay and a greater proportion 
of children admitted with influenza A virus infection 
were under 12 months of age [3]. In another study it 
was found that acute childhood myositis was more 
commonly seen in influenza B infection [8]. In this 
study we investigated the difference of influenza strains 
on the clinical presentation. This study showed that 
Influenza B tended to be detected in older patients. 
None of patients with influenza B had convulsion and 
the symptom of convulsion was observed in children 
with ınfluenza A infection.
It is known that relative lympopenia is typical in older 
children, and neutrophilia with a left shift occasionally 
is observed in infants [4]. This study revealed that lym-
pophenia was in 14 of patients with H3N2, in 12 of pati-
ents with influenza B and none of patients with H1N1.
The ratio of patients with chronic disease was 54% 
and with immunsuppresion was 14%. The need for 
mechanical ventilation and intensive care unit admi-
ssion was mostly observed in patients with underlying 
pulmonary and neurological disorders. The Advisory 
Committe on Immunization Practices of the Centers for 
Disease Control and Prevention recommends the use of 
influenza vaccine in persons with conditions that can 
compromise respiratory function or the handling of 
respiratory tract secretions or that increase the risk of 
aspiration [7, 10].
Current guidance recommends that all children who 
are at higher risk for complications from influenza, 
which includes all children with neurologic disorders, 
receive treatment with a neuraminidase inhibitor [5]. 
Oseltamivir was administered to all patients in this 
study and mortality rate was very low (1/230 hospita-
lized patients with influenza). It is important that 
initiation of antiviral treatment as soon as possible for 

all patients with confirmed or suspected influenza who 
have severe complicated or progressive illness or who 
require hospitalization.
Children with cardiac or pulmonary disease and infants 
younger than 23 months have heightened risk for severe 
influenza illness and hospitalization [2]. In this study 
most of patients (70%) were above 24 months and 51 
percents of patients were school-aged children. High 
infection rates in school-aged children, could be due 
to prolonged virus shedding in high titers in this age 
group compared to adults [1]. This data also indicated 
the importance of vaccination in school children to 
prevent the spread of the virus hence the epidemics.
Although influenza viruses circulate year-round with 
a peak during November-April in Northern hemisphere 
[14], we defined influenza season as December through 
May in our center. Vaccination coverage (full or partial) 
by season was 58.8% (10/17) in 2010–2011, 60% (6/10) in 
2011–2012, 100% (18/18) in 2012–2013, 100% (56/56) in 
2013–2014, respectively. The vaccination rate for influ-
enza is very low in Turkey and also in this study [12]. 
Vaccination for influenza was generally initiated at 
October. But the titers of antibody may be decrease 
until peak of season. As a result of this study we suggest 
that time of vaccination may be initiated at December.

CONCLUSİONS
Influenza infection is a frequent cause of illness resul-
ting in hospitalization in all children, but is especially 
common in children above the age of five and those 
with  underlying pulmoner disorders. Typical symptoms 
among children was fever and cough. Influenza B was 
more tend to be detected in older patients and convul-
sion was mostly observed in pateints with influenza A.  
Annual influenza vaccination is the best method to 
prevent influenza. Vaccination coverage (full or partial) 
by five consecutive season was very high. It is clear that 
to protect against circulating influenza viruses, the 
risk-based strategy of annual influenza immunization 
should target school-aged children and children with 
underlying illness, especially neurological and pulmo-
nary diseases. 
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