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ABSTRACT

Introduction: Influenza is exceedingly common in children worldwide and places a substantial burden on health-
care systems. We aimed to evaluate the epidemiology, clinical course, and laboratory characteristics of seasonal influenza 
in hospitalized children during a single infection season.

Material and methods: We analyzed data from children with laboratory-confirmed influenza hospitalized at a single 
center from September 2022 to August 2023. The clinical course was compared across three age groups (< 2, 2–7, and 
> 7 years) and by influenza type (A or B).

Results: Among 1,344 hospitalized children, 150 (11.2%) had laboratory-confirmed influenza. Ninety children 
(61.2%) were infected with influenza A and 57 (38.8%) with influenza B. Three patients with dual A/B infection were 
excluded, leaving 147 children for the final analysis. Their mean age was 3.7 ±3.3 years (range 1 month –14 years), and 
81 (55.1%) were male. Most patients were < 7 years old (85.0%). Children with influenza A were younger (3.1 ±3.0 vs. 
 4.8 ±3.5 years, p = 0.014), had higher C-reactive protein and white blood cell counts (p < 0.05). Bronchiolitis occurred 
more often in children with influenza A (14.4% vs. 1.7%, p = 0.011). In contrast, children with influenza B more frequently 
experienced headaches (19.3% vs. 6.7%, p = 0.020), myositis (24.4% vs. 5.5%, p < 0.001) and laboratory abnormali-
ties, including leukopenia (45.6% vs. 22.2%, p = 0.005), thrombocytopenia (22.8% vs. 2.2%, p < 0.001), and increased  
aspartate aminotransferase > 3× the upper reference limit (22.8% vs. 4.4%, p < 0.001). The most common complications 
were pneumonia (17.7%) and otitis media (16.3%), regardless of the type of influenza. Most children were unvaccinated 
(98.6%). The peak incidence occurred in December, with influenza A predominating from October to January and 
influenza B prevailing during the spring months (p < 0.001).

Conclusions: Influenza A and B had a broadly similar clinical course; however, the virus type and patient age shaped 
complication patterns, underscoring the importance of age-adapted clinical assessment and improved preventive strat-
egies in children.
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INTRODUCTION

Influenza is an acute viral respiratory infection caused 
by influenza viruses that circulate worldwide. Infections 
with influenza types A and B are among the leading causes 
of morbidity, hospitalization, and mortality associated with 
seasonal influenza, particularly in the pediatric popula-
tion [1]. Globally, approximately 2,224,000 hospitalizations 
each year (95% uncertainty interval 738,000–5,979,000) 
are attributable to influenza-associated lower respiratory 
tract infections in children younger than 5 years, with an 
estimated 28,000 deaths annually in the entire pediatric 
population [1, 2].

For most patients, influenza is a self-limiting in-
fection, with symptoms resolving within several days. 
However, complications may occur in both previously 
healthy individuals and those with chronic illnesses, with 
the highest risk observed in younger children with co-
morbidities [3, 4]. It has been previously demonstrated 
that 41% of influenza-positive children experience some 
form of influenza-associated complications, of which pri-
mary viral or secondary bacterial pneumonia, seizures, 
other bacterial infections (sinusitis or otitis media), and 
exacerbation of existing respiratory conditions, such as 
asthma, were the most commonly observed [4–6].

Despite the availability of safe and effective vaccines as 
a preventive strategy, seasonal influenza epidemics remain 
a significant burden on healthcare systems worldwide, 
affecting both low- and high-income countries [7, 8]. 
Although data on influenza infections among children 
in Poland are available, studies focusing on the clinical 
course, complications, and laboratory findings during 
individual epidemic seasons remain relatively limited. 
Therefore, this study aimed to provide a detailed analy-
sis of the epidemiology, clinical presentation, complica-
tions, and laboratory characteristics of seasonal influenza 
in children hospitalized during the 2022/2023 season at 
a single pediatric center in Poland.

MATERIAL AND METHODS 

PATIENTS

This retrospective, single-center study included pa-
tients under 18 years of age hospitalized with laboratory- 
confirmed influenza at the Department of Pediatric In-
fectious Diseases in Cracow, Poland, between September 
2022 and August 2023. Data were obtained from electron-
ic medical records. For each patient, demographic data 
(age, sex), comorbidities, influenza vaccination status 
within the preceding year, clinical symptoms, seasonal 
distribution, length of hospitalization, treatment, and 
complications were recorded. Comorbidities included 
conditions associated with a higher risk of severe influ-
enza (pulmonary, cardiac, neurologic, genetic disorders, 
immunodeficiencies, prematurity, low birth weight, and 

allergies). Complications were defined as new medical 
conditions developing during the course of influenza 
which deviated from the typical self-limited pattern. 
Pneumonia was defined as an acute lower respiratory 
tract infection diagnosed based on compatible clinical 
features and/or radiological findings. Otitis media was 
defined as an acute middle ear infection diagnosed clin-
ically and confirmed by typical otoscopic findings. Hos-
pitalization was also indicated in patients without doc-
umented complications due to young age, poor general 
condition, underlying comorbidities, or the need for close 
clinical monitoring or adverse social circumstances limit-
ing adequate home care.

All children presenting with influenza-like illness 
(sudden fever, respiratory or gastrointestinal symptoms, 
headaches, muscle and joint pain) underwent rapid 
antigen testing for influenza A and B using a nasopha-
ryngeal swab (Influenza A+B CerTest, BIOTEC, Sara-
gossa, Spain). In clinically suggestive cases with a neg-
ative antigen test, influenza infection was verified with 
reverse-transcription polymerase chain reaction (Fast-
Track Diagnostics, Châtel-Saint-Denis, Switzerland) per-
formed on a nasopharyngeal swab.

In cases where the clinical condition suggested a pos-
sible coinfection, additional microbiological testing was 
performed. Group A Streptococcus (Streptococcus pyo-
genes; GAS) infection was assessed using a throat swab. 
Mycoplasma pneumoniae and Chlamydia pneumoniae 
infections were evaluated using serological IgM/IgG  
ELISA assays. Detection of other viral pathogens, in-
cluding adenovirus, metapneumovirus, rhinovirus, re-
spiratory syncytial virus, severe acute respiratory syn-
drome coronavirus 2, was performed using multiplex 
polymerase chain reaction testing with the BioFire®  
FilmArray® system (bioMérieux).

The exclusion criteria were as follows: simultaneous 
detection of influenza virus types A and B. The clinical 
course was compared across three age groups: < 2, 2–7, 
and > 7 years. The cut-off at 7 years reflects the begin-
ning of formal school attendance in our healthcare setting 
and was additionally supported by the age distribution 
of the study population, which allowed for statistical-
ly balanced comparison groups. In a separate analysis,  
influenza A and B cases were compared.

LABORATORY INVESTIGATION

Upon admission, all patients underwent routine labo-
ratory evaluation, including complete blood count, elec-
trolytes, and renal and liver function tests. Liver function 
tests included alanine aminotransferase (ALT) and aspar-
tate aminotransferase (AST). Additional tests included 
coagulation profile, C-reactive protein (CRP), procalci-
tonin, and creatine kinase (CK). Neutropenia was defined 
as an absolute neutrophil count < 1500/μl, thrombocy-
topenia as platelets count < 140 000/μl, and leukopenia 
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as a white blood cell count (WBC) below the reference 
range for age. Elevated liver enzymes were defined as ALT 
and/or AST ≥ 3 × the upper reference limit (URL), and 
elevated CK as ≥ 2 × the URL for age and sex.

STATISTICAL ANALYSIS

Categorical variables are presented as numbers (n) 
and percentages (%). Continuous variables are expressed 
as mean ± standard deviation or median with inter-
quartile range (IQR), as appropriate. The distribution 
of variables was assessed using the Shapiro-Wilk test, 
and equality of variances with Levene’s test. Differences 
between two groups were analyzed using the Student’s 
t-test or Welch’s t-test, depending on variance equality, or 
the Mann-Whitney U test, as appropriate. For multiple 
group comparisons, ANOVA or the Kruskal-Wallis test 
was applied according to data distribution. Nominal vari-
ables were compared using the Pearson χ² test or Fisher’s 
exact test, as appropriate. A two-sided p-value < 0.05 was 
considered statistically significant. Statistical analyses 
were performed using IBM SPSS Statistics for Windows, 
Version 26.0 (IBM Corp., Armonk, NY, USA).

RESULTS

BASELINE CHARACTERISTICS

Baseline characteristics of the study group are pre-
sented in Table 1. A total of 1,344 children were hospital-
ized during the study period, of whom 150 (11.2%) were  
diagnosed with influenza. Three patients with simultane-
ous detection of influenza A and B were excluded, leaving 
147 children for analysis. Influenza A was confirmed in  
90 patients (61.2%) and influenza B in 57 patients (38.8%). 
Only 2 children (1.4%) had received influenza vaccination. 
The mean age of the study group was 3.7 ±3.3 years (range 
1 month – 14 years), and 81 (55.1%) were male. At least 
one chronic medical condition was present in 56 children 
(38.1%), most commonly allergy (13.6%) and a history 
of low birth weight (12.2%). As shown in Table 2, the ma-
jority of patients (n = 125, 85.0%) were < 7 years of age. 
Influenza cases peaked in December (n = 46, 31.3%), with 
no cases recorded from June to September (Figure 1).

LABORATORY FINDINGS

The most frequent laboratory abnormalities were leu-
kopenia (n = 46, 31.3%), elevated AST activity (n = 42, 
28.6%), neutropenia (n = 34, 23.1%), elevated CK (n = 23, 
15.6%), and thrombocytopenia (n = 15, 10.2%). Leukope-
nia, elevated AST, and elevated CK occurred significantly 
more often in children > 2 years of age (p < 0.05), while 
platelet counts were significantly lower in children > 7 years 
compared with those < 2 years (p = 0.028) (Table 2).

CLINICAL COURSE – SYMPTOMS

As shown in Table 2, the most common presenting 
symptoms were fever (93.3%), rhinitis (61.9%), and cough 
(60.5%). Gastrointestinal symptoms, including vomiting, 
diarrhea, and poor feeding, were also frequently reported 
(59.2%). Symptom distribution differed by age. A higher 
proportion of children < 2 years had conjunctivitis com-
pared with those > 7 years (p = 0.049). In contrast, muscle 
and joint pain was significantly more common in older 
children (< 2 vs. 2–7 years, p = 0.016; < 2 vs. > 7 years,  
p < 0.001; 2–7 vs. > 7 years, p = 0.002). Sore throat was 
also more frequently reported in children > 2 years  
(< 2 vs. 2–7 years, p = 0.016; < 2 vs. > 7 years, p = 0.003). 
The least common symptom was headaches (11.6%), which 
were predominantly reported in children > 7 years (> 7 vs.  
< 2 years of age, p < 0.001; > 7 vs. 2–7 years, p < 0.001). 

CLINICAL COURSE – COMPLICATIONS AND CO-
INFECTIONS

Influenza-associated complications occurred in  
103 children (70.7%). The most frequent complications, 
aside from dehydration (40.8%), were pneumonia (17.7%),  

TABLE 1. Baseline characteristics of the study group

Parameters All patients (N = 147)

Age [years] 3.7 ±3.3

Sex, n (%)

Male 81 (55.1)

Female 66 (44.9)

Influenza type, n (%) 

A 90 (61.2)

B 57 (38.8)

Comorbidities, n (%) 56 (38.1)

Comorbidity type, n (%)

Allergy 20 (13.6)

Atopic dermatitis 8 (5.4)

Allergic rhinitis 6 (4.1)

Cow’s milk protein allergy 6 (4.1)

History of low birth weight 18 (12.2)

History of prematurity 11 (7.5)

Neurological diseases 10 (6.8)

Asthma 9 (6.1)

Genetic disorders 3 (2.0)

Down syndrome 1 (0.7)

Noonan syndrome 1 (0.7)

Coffin-Siris syndrome 1 (0.7)

Congenital heart defect 2 (1.4)

Immunodeficiencies 1 (0.7)
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TABLE 2. Clinical course of influenza in relation to age groups

Parameters All patients 
(N = 147)

< 2 years old
(n = 48)

2–7 years old
(n = 77)

> 7 years old
(n = 22)

p-value

Symptoms, n (%)

Fever 138 (93.3) 42 (87.5) 74 (96.1) 22 (100) 0.064

Rhinitis 91 (61.9) 27 (56.3) 53 (68.8) 11 (55.0) 0.170

Cough 89 (60.5) 30 (62.5) 49 (63.6) 10 (45.5) 0.289

Gastrointestinal disturbances 87 (59.2) 32 (66.7) 44 (57.1) 11 (55.0) 0.365

Vomiting 56 (38.1) 18 (37.5) 31 (40.3) 7 (31.8) 0.768

Diarrhea 34 (23.1) 15 (31.3) 14 (18.2) 5 (22.7) 0.241

Poor feeding 64 (43.5) 26 (54.2) 29 (37.7) 9 (40.9) 0.121

Muscle and joint pain 29 (19.7) 2 (4.2) 15 (19.5)a 12 (54.5)b,c < 0.001

Conjunctivitis 26 (17.7) 13 (27.1) 12 (15.6) 1 (4.5)b 0.042

Sore throat 24 (16.3) 2 (4.2) 15 (19.5)a 7 (31.8)b 0.005

Headache 17 (11.6) 0 (0) 5 (6.5) 12 (54.5)b,c < 0.001

Co-infections, n (%) 32 (21.8) 9 (18.8) 16 (20.8) 7 (31.8) 0.448

GAS pharyngitis 13 (40.6) 1 (11.1) 9 (56.2) 3 (42.8) 0.127

MP/CP pneumonia 5 (15.6) 0 (0.0) 2 (12.5) 3 (42.9)b 0.012

Viral pathogens* 14 (43.7) 8 (88.8) 5 (31.3) 1 (14.3) 0.117

Complications, n (%) 103 (70.7) 30 (62.5) 60 (77.9) 13 (59.1) 0.120

Pneumonia 26 (17.7) 6 (12.5) 18 (23.4) 2 (9.1) 0.145

Otitis media 24 (16.3) 7 (14.6) 17 (22.1) 0 (0)c 0.008

Seizures 20 (12.9) 5 (10.4) 12 (15.6) 3 (13.6) 0.707

Myositis 19 (12.9) 1 (2.1) 12 (16.5)a 6 (27.3)b 0.004

Bronchiolitis 14 (9.5) 12 (25.0) 2 (2.6)a 0 (0)b < 0.001

Laryngitis 11 (7.5) 4 (8.3) 6 (7.8) 1 (4.5) 0.829

Sinusitis 6 (4.1) 1 (2.1) 4 (5.2) 1 (4.5) 0.660

Bronchitis 6 (4.1) 0 (0) 5 (6.5) 1 (4.5) 0.083

Dehydration 60 (40.8) 24 (50.0) 27 (35.1) 9 (40.9) 0.255

Treatment, n (%)

Oseltamivir use 143 (97.3) 47 (97.9) 76 (98.7) 20 (90.9) 0.843

Antibiotic use 57 (38.8) 13 (27.1) 38 (49.4)a 6 (27.3) 0.022

Days of hospital stay 4.0 (4.0–5.5) 5.0 (4.0–6.0) 4.0 (4.0–5.5) 4.0 (3.0–5.0) 0.220

Laboratory results, n (%)

Leukopenia 46 (31.3) 3 (6.3) 30 (39.0)a 13 (59.1)b < 0.001

Neutropenia 34 (23.1) 11 (22.9) 15 (19.5) 8 (36.4) 0.259

Thrombocytopenia 15 (10.2) 2 (4.2) 8 (10.4) 5 (22.7)b 0.050

AST > URL 42 (28.6) 5 (10.4) 28 (36.4)a 9 (40.9)b 0.005

AST > 3 × URL 17 (11.6) 1 (2.1) 10 (13.0)a 6 (27.3)b 0.006

ALT > URL 19 (12.9) 5 (10.4) 8 (10.4) 6 (27.3) 0.122

ALT > 3 × URL 4 (2.7) 1 (2.1) 1 (1.3) 2 (9.1) 0.137

CK > 2 × URL 23 (15.6) 2 (4.2) 14 (18.2)a 7 (31.8)b 0.018

CRP [mg/l] 4.7 (1.3–19.8) 4.5 (1.4–15.8) 5.1 (1.9–31.2) 1.6 (0.6–6.5) 0.030

PLT [103/µl] 229 (184–303) 286 (229–349) 218 (178–268) 188 (165–223) < 0.001
ALT – alanine aminotransferase, AST– aspartate aminotransferase, CK – creatine kinase, CRP – C-reactive protein, GAS – Group A Streptococcus, MP/CP – Mycoplasma/Chlamydia pneumoniae, PLT – platelet 
count, URL – upper reference limit 
a p < 0.05 between < 2 and 2–7 years of age
b p < 0.05 between < 2 and > 7 years of age
c p < 0.05 between 2–7 and > 7 years of age
* Viral pathogens: adenovirus, metapneumovirus, rhinovirus, respiratory syncytial virus, severe acute respiratory syndrome coronavirus 2, varicella zoster virus
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and otitis media (16.3%). Overall complication rates did not 
differ significantly between age groups (p = 0.120). How-
ever, the type of complication varied by age. Bronchio- 
litis was significantly more common in children < 2 years 
compared with those aged 2–7 and > 7 years (p < 0.001 and 
p = 0.013, respectively). Myositis occurred more often 
in children > 2 years (2–7 vs. < 2 years, p = 0.016;  
> 7 vs. < 2 years, p = 0.003). Otitis media was more frequent 
in children aged 2–7 years compared with the oldest group 
(p = 0.015). Co-infections were identified in 32 children 
(21.8%), most frequently GAS pharyngitis (8.8%). There 
was a trend toward more frequent complications in pa-
tients with co-infections (84.4% vs. 66.9%, p = 0.055).

CLINICAL COURSE – TREATMENT 

Almost all hospitalized children (n = 143, 97.3%) re-
ceived oseltamivir in accordance with hospital guidelines. 
Four patients (2.7%) did not receive antiviral therapy due 
to rapid spontaneous recovery. Antibiotic therapy was 
required in 57 children (38.8%). Empirical antibiotics 
were initiated mainly in cases of suspected or confirmed 
bacterial co-infection or in the presence of respiratory 
complications associated with influenza. Children with 
pneumonia, otitis media, and sinusitis, as well as those 
with bacterial or viral co-infections, significantly more 
often required antibiotic treatment (p < 0.001, p < 0.001, 
p = 0.002, and p < 0.001, respectively). Antibiotic use was 
also more frequent in patients with elevated inflammato-
ry markers, including CRP, WBC count, and fibrinogen 
concentration (p < 0.001, p = 0.047, and p < 0.001, re-
spectively). In addition, antibiotics were more commonly 
administered to children presenting with cough and to 
those without myositis (p = 0.003 and p = 0.007, respec-
tively). Importantly, no association was observed between 
the presence of chronic medical conditions and the need 
for antibiotic therapy (p = 0.650).

The median length of hospital stay was 4.0 days (IQR 
4.0–5.5). Length of stay was also prolonged in children with 

complications (p = 0.050) and in those with a co-infection 
(p = 0.007), but was not associated with age (p = 0.220) or 
comorbidities (p = 0.969). Oxygen therapy was required 
in 6 cases (4.1%) due to decreased oxygen saturation  
(< 90–92%) during bronchiolitis (n = 4, 2.7%) or pneumo-
nia (n = 2, 1.4%). Hospitalization was significantly longer in 
children who received antibiotics than in those who did not 
(5.0 [IQR 4.0–6.5] vs. 4.0 [IQR 3.8–5.0], p < 0.001) (Table 2). 
No child required transfer to the Intensive Care Unit, me-
chanical ventilation, or died during hospitalization.

COMPARISON OF INFLUENZA A AND B

Characteristics of patients with influenza A and B are 
presented in Table 3. Children infected with influenza 
A were younger than those with influenza B (3.1 ±3.0 
years vs. 4.8 ±3.5 years, p = 0.014). The age-related distri-
bution of seasonal influenza caused by types A and B is 
shown in Figure 2. 

Children with influenza A had higher CRP and WBC 
levels and more frequently developed bronchiolitis com-
pared with those infected with influenza B (CRP: 30.4 
[3.7–71.1] vs. 5.0 [0.6–54.3], p = 0.047; WBC: 8.6 [5.4–
13.1] vs. 5.8 [3.9–8.6], p = 0.026; bronchiolitis: 14.4% vs. 
1.7%, p = 0.011). 

In contrast, influenza B was associated with a higher 
frequency of muscle and joint pain, headache, and myo-
sitis (36.8% vs. 8.9%, p < 0.001; 19.3% vs. 6.7%, p = 0.020; 
24.4% vs. 5.5%, p < 0.001, respectively). Leukopenia, 
thrombocytopenia, elevated aminotransferases (AST > 3 × 
URL and ALT > URL), and elevated CK (> 2 × URL) 
were also significantly more common in influenza B cas-
es (45.6% vs. 22.2%, p = 0.005; 22.8% vs. 2.2%, p < 0.001; 
22.8% vs. 4.4%, p < 0.001; 21.1% vs. 7.8%, p = 0.024; 28.1% 
vs. 7.7%, p = 0.002, respectively).

Seasonal variation differed by virus type: influenza A 
predominated from October to January, whereas influ-
enza B was more frequently detected during the spring 
months (p <0.001) (Figure 3).

FIGURE 1. Monthly distribution of influenza cases

Monthly distribution of influenza cases
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TABLE 3. Comparison of patient groups by influenza type

Parameters Type A (n = 90) Type B (n = 57) p-value

Age [years] 3.1 ± 3.0 4.8 ±3.5 0.014

Male, n (%) 48 (53.3) 33 (57.9) 0.588

Symptoms, n (%)

Fever 84 (93.3) 54 (94.7) 0.729

Rhinitis 56 (62.2) 35 (61.4) 0.921

Cough 56 (62.2) 33 (57.9) 0.601

Muscle and joint pain 8 (8.9) 21 (36.8) < 0.001

Conjunctivitis 17 (18.9) 9 (15.8) 0.631

Sore throat 13 (14.4) 11 (19.3) 0.438

Headache 6 (6.7) 11 (19.3) 0.020

Vomiting 39 (43.3) 17 (29.8) 0.100

Diarrhea 23 (25.6) 11 (19.3) 0.381

Co-infections, n (%) 21 (23.3) 11 (19.3) 0.564

Complications, n (%) 82 (91.1) 53 (93.0) 0.696

Pneumonia 16 (17.8) 10 (17.5) 0.971

Otitis 17 (18.9) 7 (12.2) 0.291

Seizures 12 (13.3) 8 (14.0) 0.904

Myositis 5 (5.5) 14 (24.5) < 0.001

Bronchiolitis 13 (14.4) 1 (1.7) 0.011

Laryngitis 7 (7.8) 4 (7.0) 0.864

Sinusitis 5 (5.5) 1 (1.7) 0.256

Bronchitis 3 (3.3) 3 (5.2) 0.565

Dehydration 41 (45.5) 19 (33.3) 0.142

Laboratory results, n (%)

Leukopenia 20 (22.2) 26 (45.6) 0.005

Neutropenia 18 (20.0) 16 (28.1) 0.314

Thrombocytopenia 2 (2.2) 13 (22.8) < 0.001

CK > 2 × URL 7 (7.7) 16 (28.1) 0.002

AST > URL 21 (23.3) 21 (36.8) 0.093

AST > 3 × URL 4 (4.4) 13 (22.8) < 0.001

ALT > URL 7 (7.8) 12 (21.1) 0.024

ALT > 3 × URL 2 (2.2) 2 (3.5) 0.641

CRP [mg/l] 30.4 (3.7–71.1) 5.0 (0.6–54.3) 0.047

WBC [× 103/µl] 8.6 (5.4–13.1) 5.8 (3.9–8.6) 0.026

Treatment, n (%)

Antibiotic use 38 (42.2) 19 (33.3) 0.281

Oseltamivir use 87 (96.7) 56 (98.2) 0.566

Days of hospital stay 5.0 (4.0–6.8) 4.0 (4.0–6.0) 0.831
ALT – alanine aminotransferase, AST – aspartate aminotransferase, CK – creatine kinase, CRP– C-reactive protein, PLT – platelet count, URL – upper reference limit
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DISCUSSION

This study provides a detailed account of the fre-
quency, clinical course, and laboratory features of  
laboratory-confirmed influenza A and B infections in 
children hospitalized in a temperate-climate setting 
during the 2022/2023 season. By analyzing three age 
groups and comparing the two major influenza types, we 
were able to highlight how both patient age and virus type 
shape the clinical presentation, complication profile, and 
laboratory abnormalities.

Hospitalizations predominantly involved previously 
healthy infants and young children under 7 years of age, 
who represented 85% of cases. These findings align with 
previous reports and reflect the recognized role of young 
children as key drivers of  influenza transmission,  
attributable to their immature immune responses, 
high frequency of social contacts, and limited capaci-
ty to implement infection-control measures [5, 9–12]. 
Despite clear recommendations for annual influen-
za vaccination in children over six months of age [13], 
vaccination uptake remains very low in Poland. In our 
cohort, only 1.4% of influenza-positive children had 
received the vaccine, paralleling national figures of 2% 
among children aged 0–4 years and 1.9% among those 
aged 5–14 years during the 2023/2024 season [14]. 
Earlier data also show that this low coverage has been 
a persistent trend, with vaccination rates of 1–1.9% 
reported among children under five years of age in 
population-based studies before the pandemic [15]. 
This persistent gap between recommendations and real- 
world implementation likely contributes to the contin-
ued burden of influenza-related hospitalizations and 
highlights the need for intensified public health efforts to 
improve vaccination uptake.

The overall symptom profile observed in our cohort 
was consistent with the established clinical spectrum 
of pediatric influenza, dominated by fever and respirato-
ry symptoms, with frequent gastrointestinal involvement 
[10, 16, 17]. Importantly, symptom presentation varied 
with age, highlighting the need for age-adjusted clinical 
assessment. Younger children more often presented with 
conjunctivitis and gastrointestinal symptoms, where-
as older children more frequently reported headaches, 
myalgia, and sore throat. These differences likely reflect 
not only biological variation but also the limited ability 
of younger children, particularly those under two years 
of age, to verbalize subjective symptoms, a phenomenon 
previously described by Wolf and Antoon [17]. Gastroin-
testinal involvement frequently led to dehydration requir-
ing intravenous rehydration, underscoring the systemic 
nature of influenza beyond the respiratory tract [14, 18].

The observed seasonal distribution of influenza types 
is consistent with surveillance data from temperate- 
climate regions. Specifically, influenza A predominat-
ed during the winter months, whereas influenza B was 

more frequently observed in spring, consistent with 
prior reports [12]. According to the European Centre 
for Disease Prevention and Control, influenza activ-
ity during the 2022/2023 season in European Union 
countries approached pre-pandemic levels and was 
characterized by an earlier onset of the seasonal epi-
demic and an earlier peak in test positivity compared 
with the preceding four seasons [19, 20]. Although in-
fluenza A(H3N2) was the predominant strain across 

FIGURE 2. Distribution of influenza types by age group
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Europe, increased circulation of A(H1N1)pdm09 and 
influenza B viruses was also reported [19, 20]. Influ-
enza B viruses accounted for approximately one third 
of detected cases at the European level, nearly all be-
longing to the B/Victoria lineage [19]. Similarly, in our 
study, influenza B represented a substantial proportion 
of cases. Although influenza A subtypes and influen-
za B lineages were not determined, this proportion was 
comparable to European reports, suggesting broader 
regional epidemiological trends rather than center- 
specific variation.

The proportion of complications observed in our co-
hort (70.7%) was markedly higher than the approximately 
41% reported in broader pediatric populations [4–6]. 
This discrepancy likely reflects the hospitalized nature 
of the study population, which is inherently enriched for 
children with more severe disease, as well as potential sea-
sonal variability in viral virulence. Pneumonia emerged as 
the most frequent complication, consistent with Dawood  
et al. [21]. Importantly, the type of complication varied with 
age: younger children were more likely to develop bronchiol-
itis and otitis media, whereas myositis predominated among 
older children, mirroring previous observations [5, 16]. 
Co-infections were relatively common and clinically rel-
evant, most frequently manifesting as GAS pharyngitis, 
and were associated with longer hospitalization and more 
frequent antibiotic use, underscoring the clinical relevance 
of co-infections in pediatric influenza [21, 22].

From a therapeutic perspective, nearly all hospitalized 
children received antiviral treatment in accordance with 
current recommendations for hospitalized or high-risk 
pediatric patients [6, 20]. Antibiotic therapy was not ad-
ministered routinely but was largely reserved for patients 
with suspected bacterial co-infection or influenza-related 
complications. The association between antibiotic use and 
prolonged hospitalization likely reflects greater disease se-
verity rather than a direct effect of antibiotic treatment 
itself, consistent with earlier observations by Dawood  
et al. [21]. These findings reinforce current guidance 
advocating prompt antiviral therapy and judicious use 
of antibiotics in carefully selected cases [23].

The observed differences between influenza A and 
B likely reflect age-related immune responses and tissue 
tropism, helping to contextualize age-related patterns ob-
served in pediatric influenza and providing insight into 
distinct host-virus interactions. Children with influenza 
A were younger, exhibited higher CRP and WBC levels, 
and more frequently developed bronchiolitis, consistent 
with the greater inflammatory response often linked to 
influenza A [24]. Conversely, influenza B was associated 
with a higher frequency of muscle and joint pain, head-
aches, and myositis, supporting previous evidence that 
type B infections disproportionately affect older children 
and more frequently lead to influenza-associated myositis 
[24–26]. Elevated AST, ALT, and CK levels in influenza B 
cases further suggest a potential tropism of this virus for 

muscle tissue, which may underlie the higher incidence 
of myositis [26, 27].

It should be emphasized that the laboratory parame-
ters presented in this study are not specific to influenza 
and are commonly observed in various viral infections; 
however, they were included to facilitate comparison 
between influenza A and B and to illustrate age-related 
differences in laboratory profiles rather than to suggest 
diagnostic novelty.

Laboratory abnormalities such as thrombocytope-
nia and leukopenia were more prevalent in influenza B,  
although thrombocytopenia did not correlate with com-
plications or antibiotic use in our cohort. Despite higher 
inflammatory markers in influenza A, there were no dif-
ferences in complication rates, co-infection frequency, or 
antibiotic requirements. These findings refine our under-
standing of how the virus type modulates the clinical and 
laboratory presentation of pediatric influenza, while em-
phasizing that laboratory abnormalities should be inter-
preted in clinical context and do not, in isolation, reliably 
predict disease severity or therapeutic needs.

Overall, our findings indicate that patient age and 
virus type, together with basic clinical features, shape 
the clinical course of influenza in hospitalized children 
and underscore the importance of improving vaccination 
coverage and careful monitoring of high-risk patients to 
reduce disease burden.

LIMITATIONS

This study has several limitations. Firstly, this study 
was conducted at a single center in Poland using a retro-
spective design. The analysis was limited to hospitalized 
pediatric patients and covered only one influenza season 
in the post-COVID-19 period, which limits the gener-
alizability of the findings. Nevertheless, the cohort size 
is comparable to that reported in other pediatric studies 
of hospitalized influenza cases. Influenza virus subtypes 
or lineages were not determined, and data on viral or 
bacterial coinfections were not systematically available. 
In addition, clinical decisions regarding hospitalization 
and antibiotic therapy were based on individual physi-
cian judgment rather than standardized protocols. Fur-
thermore, assessment of clinical symptoms, particularly 
in children younger than 2 years of age, may have been 
influenced by their limited ability to verbalize subjective 
complaints, which could have affected the evaluation 
of age-related differences in clinical presentation. Finally, 
due to low influenza vaccination coverage in the study 
population, the impact of vaccination on disease course 
could not be evaluated.

CONCLUSIONS

Influenza A and B had a broadly similar clinical course; 
however, the type of virus and patient age significantly in-
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fluenced the pattern of complications and laboratory ab-
normalities. The observed low vaccination coverage under- 
scores the need for stronger population-level preventive 
efforts to improve influenza prevention in children. These 
findings may help clinicians and public health teams bet-
ter prepare for seasonal influenza in children through 
age-adapted clinical assessment and preventive strategies.
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