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ARTICLE INFO Abstract

Background. Influenza causes various seasonal respiratory diseases, resulting in
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significant morbidity and mortality in children. Influenza is a highly contagious disease
causing global pandemics. This study aimed to investigate the frequency and outcome
of influenza in children admitted to the Tabriz Children's Hospital.

Methods. This cross-sectional study included suspected influenza patients admitted to

the Tabriz Children's Medical Center between 2014 and 2019 diagnosed with positive
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influenza through RT-PCR of pharyngeal secretions samples.

Results. We evaluated 114 cases of influenza with a median age of 48 months (range: 2-
156 months) and 53.5% were boys. A total of 87 cases (77%) were infected with subtype
A/H3N2, which was the most frequent, followed by 2 cases (1.8%) of subtype A/HIN1,
23 cases (20.4%) of subtype B 23, and one case (0.8%) of uncategorized A subtype. The
disease was common in winter with 63 cases (56.3%).

Conclusion. The frequency of influenza in children during five years was 8.95%, which
is higher in males. Also, the highest frequency of influenza in the present study was
observed in the age group of 1 to 5 years. The mortality rate of influenza in children
during the last five years was equal to 7.9%.

Practical Implications. Children under 5 years of age are more susceptible to influenza
(especially type A subtype H3N2) and higher hospitalization rate and mortality, which
can be prevented with a vaccine.
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Extended Abstract

Background

Seasonal influenza epidemics can affect all age
groups and lead to severe illness or death, which can
be seen especially in high-risk people, including
adults over 65 years old and children under two
years old. It is estimated that influenza causes 3-5
million cases of severe disease and nearly 290-650
thousand deaths annually. Influenza primarily
targets the respiratory system and is one of the
leading causes of acute upper respiratory tract

infections in cold seasons. Since there is no in-depth
study of children in northwest Iran to reduce the
number of cases, hospitalizations, and financial
burdens associated with influenza, we decided to
design a study to examine these factors over five
years at the Tabriz Children's Medical Center.

Methods
After receiving approval from the research
committee of Tabriz University of Medical Sciences
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and permission from the ethics committee, we
initiated this investigation (IR.TBZMED.REC.
1398.210). This cross-sectional study included
suspected influenza patients admitted to the Tabriz
Children's Medical Center between 2014 and 2019,
diagnosed with positive influenza through RT-PCR
of pharyngeal secretions. Nasopharyngeal swab
samples were collected by inserting swabs into both
nostrils and rotating them 360° to reach the
nasopharyngeal region to detect viruses associated
with respiratory tract illnesses. An FTD Respiratory
Pathogens 21 kit (Fast-track Diagnostics Ltd.,
Malta), to differentiate influenza A (H3N2 and
HIN1) and influenza B, was used with real-time
PCR to detect respiratory tract pathogens on the
Rotor-Gene Q platform (Qiagen, Germany). We
recorded factors including age (month), gender (boy
or girl), underlying conditions (such as neurologic,
pulmonary, hepatic, obesity, diabetes, malnutrition,
and hematologic disease), the final status of the
patient after treatment (recovery or death), and the
time of referral. The inclusion criteria were all
influenza PCR-positive cases admitted to the Tabriz
Children's Educational and Treatment Center within
five years and aged between two months and 14
years. During the five years, 1,273 patients with flu-
like symptoms were admitted to Tabriz Children's
Training and Treatment Center, the largest referral
center in northwest Iran. Among them, 114 patients
had confirmed influenza disease by real-time PCR.
So, the frequency of influenza in our study was
8.95%. Statistical analyses were performed using the
Statistical Package for the Social Sciences (SPSS)
version 21. Normality was tested using the Shapiro-
Wilk and Kolmogorov-Smirnov tests. Data were
given as median, minimum-maximum, frequency,
and percentage. Measurable data that did not show a
normal distribution were compared using the
Kruskal-Wallis test in independent groups.
Categorical data were evaluated using the Chi-square
test and Fisher’s exact test. A p-value of <0.05 was
considered significant.

Results

We evaluated 114 cases of influenza with a
median age of 48 months (range: 2-156 months),
with  53.5% males. The average length of
hospitalization for the studied patients was seven

days. The minimum hospitalization time was one
day, and the maximum was 42 days. Thirty patients
(26.3%) had an underlying disease. The highest
frequency of underlying disease was related to
chronic neurological disorders, with eight cases
(7%), followed by lung disorders, with a frequency of
seven patients (6.1%). A total of 87 cases (77%) were
infected with subtype A/H3N2, which was the most
frequent, followed by two cases (1.8%) of subtype
A/HINTI, 23 cases (20.4%) of subtype B, and one case
(0.9%) of the uncategorized A subtype. The disease
was more common in winter, with 63 cases (56.3%).
No statistically significant relationship was observed
between the underlying disease and influenza
subtype (P=0.891). In the final examination of the
patients, nine (7.9%) had died. The highest mortality
rate was observed in patients with the A/H3N2
subtype, with a frequency of eight cases (88.9%).
Another death was related to influenza B.

Conclusion

In this study, the frequency of influenza in
children during the last five years was 8.95%, which
is higher in males. Also, the highest frequency of
influenza in the present study was observed in the
age group of 1-5 years. The most common subtype of
influenza in this study is A/H3N2. The influenza
mortality rate in children during the last five years
was 7.9%. Children under five are more susceptible
to influenza (primarily type A subtype H3N2) and
have a higher hospitalization and mortality rate,
which can be prevented with a vaccine. Moreover,
the Centers for Disease Control and Prevention
reported that children under the age of two carried a
risk of complications and recommended that they be
vaccinated. Vaccination reduced mortality and
morbidity in this age group, specifically in children
with underlying conditions.
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