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n introDUction

Pandemic Influenza A (swine flu), a pandemic 
of a variant H1N1 virus emerged by an anti-

genic mutation of H1N1, began in North America 
in April 2009 and spread over to a large part of 
the world from June onwards. In June 2009, WHO 
raised the pandemic alarm level from phase 5 to 
phase 6 (pandemic seen at least in one or more 
countries and/or in two continents) [1]. In Tur-
key, the first cases were encountered during the 
summer months. Beginning to rise from October 
2009 onwards¸ the rate of the epidemic peaked in 
November¸ but began to dwindle, and eventually 
faded away [2, 3]. Having a mortality rate tenfold 
of the seasonal influenza, and with an attack rate 
of 20%, the swine-flu endemic resulted in 11.500 
deaths worldwide until December 2009 [1]. The 
first laboratory evidence was detected on October 
2009 in our clinic. Virological detection methods 
were developed to identify the epidemic agent for 
influenza A H1N1. In addition to the low sensitivi-
ty of influenza antigen test which could not detect 
influenza A H1N1 but only distinguish influenza 
A and B, a multiplex polymerase chain reaction 
(PCR) method where the subtypes of H1N1 could 
be identified was used in our university virology 
laboratory from October 2009 onwards. The mak-
ing of the diagnosis is especially important for the 
follow up, treatment, and isolation of patients for 

public health reasons. Therefore, the protection of 
high risk patients (i.e. asthma, immunosuppres-
sion, malignancies, heart, liver and kidney prob-
lems, diabetes, patients younger than 12 years or 
older than 65 years of age) becomes possible; the 
prophylaxis or treatment may be started with-
out any delay upon contact with the patients or 
when symptomatic. Thus, this is very important 
in terms of preventing morbidity and mortality.
In this observational retrospective study, the aim 
was to evaluate the clinical and laboratory find-
ings of the pediatric patients admitted to our 
emergency unit with the diagnosis of influenza 
A H1N1, to compare the clinical and laboratory 
findings of suspected and definite diagnoses, and 
to see whether or not there is a significant differ-
ence in their complaints and findings.

n PAtientS AnD MetHoDS 

Case Definition
The patients admitted to the emergency unit be-
tween 17 October and 12 December 2009, with 
axillary fever >38°C and one of the other symp-
toms such as rhinorrhea, headache, sore throat, 
diffuse myalgia, cough, dyspnea, fatigue, vomit-
ing, diarrhea and abdominal pain, were consid-
ered as a potential case and evaluated according 
to “the Ministry of Health of Turkey pandemic 
influenza (H1N1) case management scheme” 
[4]. The cases with mild fever, cough, sore throat, 
myalgia, headache diarrhea and vomiting were 
considered “mild”, while the ones having al-
tered mental status, high and persistent fever, 
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deterioration in general appearance, convulsion, 
dyspnea, tachypnea, severe and persistent vom-
iting, moderate-severe dehydration, deterioration 
of the chronic comorbidities were considered as 
“severe” cases [4-6]. With the regulations of WHO 
and Ministry of Health of Turkey, the patients less 
than two years of age, the patients with chronic 
pulmonary disease (asthma and active tubercu-
losis included), cardiovascular disease (hyper-
tension excluded), chronic renal, hepatic, haema-
tologic and metabolic diseases (diabetes mellitus 
included), epileptics, neuromuscular diseases and 
immunosupressed patients (HIV, malignancies or 
steroid use), obesity (body mass index >95% per-
centile-at-age), and the patients in need of con-
tinuous aspirin use younger than 19 years of age, 
were considered as “patients with the risk of se-
vere progression” and the ones that could not be 
classified in any of these groups were considered 
as “healthy”.

Virological Assay
Nasal swabs were taken from the potential pa-
tients and were sent to Yeditepe University vi-
rology laboratory for definite diagnosis. From 
the samples, an updated for influenza A H1N1 
(swine origin) protocol was performed with the 
kits (SeeGene® and Roche®). For some patients the 
influenza A/B antigen test (SD Bioline, Standart 
Diagnostics, Korea) was performed and studied 
in the hospital laboratory. The ones with positive 
results, showing severe symptoms and/or in the 
high risk group were started on antiviral thera-
py. To define the diagnosis, “pandemic influenza” 
samples were taken for PCR and sent to the virol-
ogy laboratory.

Clinical evaluation
Clinical and laboratory data on the potential and 
definite patients were recorded in the patient 
study files, the retrospective data concerning 
physical examination, laboratory findings, com-
plications and the treatment were obtained by 
using the hospital automation system, hospital 
virology laboratory and the emergency unit. The 
symptoms and clinical findings of the patients 
with influenza A H1N1 (group I) and without in-
fluenza A H1N1 (group II) were compared. The 
admission times of the patients were evaluated. 
The results of the additional laboratory tests (to-
tal blood count, leukocyte count, C-reactive pro-

tein [CRP], alanine transaminase [ALT], aspartate 
transaminase [AST]) were compared between 
groups. The comorbidity factors asthma, immune 
deficiency, malignancies, diabetes, cardiovascu-
lar, hepatic, renal and neurological diseases with-
in the influenza A H1N1 patients were defined 
and the implemented treatments were evaluat-
ed. The patients with the suspicion of influenza 
A H1N1 having comorbidity risk factors were 
started on oseltamivir treatment, and those at risk 
or evidence of secondary bacterial infection were 
started on antibiotics.

Statistical analysis
The statistical analysis of the patients, PCR pos-
itive and negative, their age, times of admission 
to the hospital, comorbidity factors, symptoms, 
body temperatures, haematological and biochem-
ical values were obtained by SPSS 16.0 Windows 
pack. The parameters were stated in the form of 
the mean, standard deviation and percentage (%). 
In the comparison of the data, for continuous pa-
rameters student-t or Mann-Whitney U test, and 
for categorical parameters, chi-square test were 
used. The significance level was decided as p 
<0.05 at this level.

n reSUltS

The mean age of influenza A H1N1 positive 
patients (group I) was 8.19±3.64 and group II 
7.23±4.43 (p>0.05) (Table 1). One hundred and 
forty patients were checked by influenza antigen 
test and by PCR, 78 of these were found to be pos-
itive (group I) and 62 negative (group II). There 
was no significant difference between the groups 
in terms of gender (p>0.05). Male and female pa-
tients with influenza A H1N1 were found equal in 
numbers (n=39) and group II consisted of 26 boys 
and 34 girls. 
There were no significant differences between 
groups in the duration from the beginning of 
symptoms until hospital admission (p>0.05). In 
both groups, patients had been brought to the 
hospital within the first two days after the start of 
complaints (Table 1). 
Fifteen of 27 patients with a history of asthma 
were in group I (55.6%). One patient in the same 
group was obese (body mass index: 31.2) and 
had type 2 diabetes mellitus. In 20.5% (n=16) of 
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the H1N1 patients, comorbidity factors of asthma 
and diabetes were present but no neurologic, met-
abolic, haematologic or oncological diseases. 
The main symptoms of the patients, investigated 
with the suspicion of influenza, were fever, sore 
throat, cough, fatigue, diarrhea, vomiting, ab-
dominal pain, and myalgia. Fever and myalgia 
were observed more frequently among patients 
with influenza A H1N1 (p<0.05) There was no sig-
nificant difference in the presence of other symp-
toms between the groups (Table 2). 
Table 3 shows the distribution of body temper-
ature of patients in the study groups. The mean 
body temperature was 39.0°C in group I, and was 
significantly different than group II (p<0.001).
Myalgia was reported in group I (15.4%), but 
not in group II (p<0.05) (Table 2). Cough was ob-
served in both groups (group I, 60.3%; group II, 
53.3%), without no significant difference between 
groups (p>0.05). Fifteen out of 27 patients with 
a history of asthma (55.5%) were in group I. Six-
ty-seven percent of those with a history of asthma 
and 45% of those without asthma had the cough. 
There was no significant correlation between 
the cough and the presence of asthma between 
groups (p>0.05). Twenty-one patients (15%) had 
obstructive pulmonary findings, the presence of 
obstructive symptoms was not different between 
groups. Nine out of 27 patients with a history of 
asthma (33.3%) had obstructive symptoms, and 
four of these were in group I. The number of pa-
tients with lower respiratory tract infection was 
22 (15.7%) and 10 (45.5%) of these were in group 
I. Among the patients with lower respiratory tract 
infection, there was no significant difference be-
tween the groups. Nine of these 22 patients (41%) 
had a history of asthma (Table 2). Twenty-five 
patients (17.8%) had sore throat, and 18 of these 
were in group I (p>0.05) (Table 2). 
Vomiting was present in 20 (14.3%) patients, 13 pa-
tients of these were in group I (p>0.05). Two out of 
three patients with diarrhea had H1N1 and the res-
piratory tract symptoms of these patients were not 

evident. Nine out of all the patients (6.5%) and four 
of H1N1 patients (5.1%) had abdominal pain. Out 
of all patients, three (2.1%) had diarrhea, two of 
them were H1N1 patients and the rate of H1N1 pa-
tients with diarrhea was 2.5%. These patients with 
gastrointestinal symptoms had neither respiratory 
tract symptoms nor high fever, body temperatures 
ranging between 37.7°C and 38.6°C. These patients 
had neither history of asthma nor other risk factors 
and antigen tests were negative (Table 2).

table 1 - Comparison of age, body temperature, and admission to the hospital states in the two groups of pa-
tients

Mean (Range)
p

Group l Group ll
Age (years) 8.19±3.64 7.23±4.43 1.62
Body temperature (°C) 39.0 (38.5-39.02) 38.2 (38.0-38.5) <0.0001
Admission to the hospital (days) 1 (0-1.25) 0 (0-1) 0.005

table 2 - The comparison of symptoms, clinical fea-
tures, and treatment methods in the two groups of 
patients.

Group I
N (%)

Group II 
N (%)

Sore throat 18 (23.1) 7 (11.7)
Fever (>38°C) 77 (98.7)* 54 (90.0)
Cough 47 (60.3) 32 (53.3)
Fatigue 22 (28.1) 14 (23.3)
Diarrhoea 2 (2.6) 1 (1.7)
Vomiting 13 (16.7) 7 (11.7)
Abdominal pain 4 (5.5) 5 (8.3)
Myalgia 12 (15.4)* 0 (0.0)
Asthma 15 (19.2) 12 (20.0)
Chronic disease 1 (1.3) 1 (1.7)
Otitis media 4 (5.1) 0 (0.0)
Sinusitis 9 (11.5) 11 (18.3)
Lower respiratory tract infection 10 (7.8) 12 (20)*
Oseltamivir treatment 29 (37.2) 15 (25.0)
Antimicrobial therapy 25 (32.1) 24 (40.0)
Intravenous fluid-electrolyte therapy 15 (19.2) 13 (21.7)
Total 78 (56.5) 60 (43.5)

*p<0.05.

table 3 - Distribution of fever in the two groups of pa-
tients.

Temperature 
(°C)

Total Group I
N (%)

Group II
N (%)

≤38 33 11 (33.3%)* 22 (66.7%)
>38-39 50 21 (42%) 29 (58%)
≥ 39 57 46 (80.7%)* 11 (19.3%)

*: p <0.05
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In a patient with type 2 diabetes, besides the fever 
and cough, skin conditions which could be inter-
preted as cellulitis were present. In this patient, for 
whom oseltamivir treatment could not be started 
as the diagnosis of H1N1 was declared after 72 
hours from the onset of symptoms, the prolonged 
skin conditions could not be prevented not even 
with the use of local and systemic antibiotics. 
Leukocyte counts and percentages of lympho-
cytes and neutrophils (Table 4), and CRP values 
were examined in 39 patients, and ALT and AST 
levels were examined in 34 patients (Table 5). Leu-
kopenia (<4500/mm3) and neutropenia (<1400/
mm3) were present in two (9.1%) and one (4.5%) 
patients in group I, respectively. In group II, leu-
kopenia and neutropenia were present only in 
one patient (5.8%). Lymphopenia (<1500/mm3) 
was present in 18 patients (81.8%) in group I, and 
in four patients (23.5%) in group II (p<0.05). 
Twenty-four of these patients had symptoms of 
severe illness, nine had comorbid factors. Sinus-
itis was detected in one of these patients without 
comorbid factors or severe disease symptoms.

n DiScUSSion

In our study, epidemiologic and clinical features, 
laboratory findings, and treatment plans for chil-
dren affected by pandemic influenza admitted to 
the hospital were evaluated. During a pandem-
ic period, all patients brought to our outpatient 
clinic with symptoms of influenza were assessed 
in an isolated section in the emergency unit. As 
there is no paediatric infectious diseases clinic in 

our hospital, patients diagnosed with pandemic 
severe influenza, requiring hospitalization, were 
referred to appropriate hospitals. Although there 
were some patients admitted to the hospital with 
severe symptoms during a pandemic period 
(with negative rapid antigen test until their PCR 
results came back), this was the only condition for 
hospitalized H1N1 patients. During this period, 
there were no patients requiring admission to the 
paediatric intensive care unit (PICU).
The most frequent symptoms of our H1N1 pos-
itive patients were fever (98.7%), cough (60.3%), 
fatigue (28.1%), sore throat (23.1%), vomiting 
(16.7%), myalgia (15.4%), wheezing (12.8%), ab-
dominal pain (5.5%), and diarrhoea (2.6%). Hy-
poxemia was present in only three patients (3.9%). 
In another report from Istanbul by Hançerli et al., 
the symptoms of children hospitalized at PICU 
were, with respect to their frequency, the follow-
ing: fever (100%), cough (82%), respiratory dis-
tress (32%), vomiting (27%), generalized body 
pain (19%), headache (18%), rhinorrhea (15%), 
diarrhoea (13%), sore throat (8%) [2]. In a report 
from China, 93 children infected with H1N1 
had the main symptoms of fever (90.3%), cough 
(66.7%), sore throat (38.7%) and sputum (20.4%) 
[7]. In North India, the patients with a mean age 
of 10 months, admitted to paediatric ward and PI-
CUs (28%) had symptoms of fever (100%), cough 
(100%), runny nose (52%), loss of appetite, and 
oral nutrition reduction (72%), wheezing (40%), 
vomiting (28%), diarrhoea (16%), and sore throat 
(16%), respectively [5]. In a study from Argenti-
na, the symptoms of the children with an average 
age of 30 months (60% of the patients were <12 

table 4 - Leukocyte, neutrophil and lymphocyte levels in the two groups of patients

Cell counts 
(/mm3)

Group I (n = 22) Group II (n = 17)
Mean Min-Max Mean Min-Max

Leukocytes 7850±2790* 2990-13330 10160±4060 4870-21050
Neutrophils 5860±2600 1020-11020 6640±3230 1370-14790
Lymphocytes 1070±480† 360-2310 2500±1320 580-5800

*p<0.05; †p<0.0001

table 5 - CRP, AST and ALT levels in the two groups of patients.

Group I Group II p
Min-Max Mean Min-Max Mean

CRP (mg/L) (n = 39) 1.3-56.2 (n = 22) 14.5 1.20-80.3 (n = 17) 11.4 0.13
AST (U/L) (n = 34) 16-59 (n = 19) 28.5 14-49 (n = 15) 33 >0.05
ALT (U/L) (n = 34) 8-29 (n = 19) 16.8 11-32 (n = 15) 19.4 >0.05
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months) were fever (88%), cough (70%), runny 
nose (32%), wheezing (16%), head-throat-ear pain 
(8%), vomiting (8%), diarrhoea (7%), and myalgia 
(6%) [8]. Hypoxemia was detected in 82% of the 
patients, three patients had febrile convulsions 
and only one had a history of neurological disease 
[8]. The reason for the symptoms being more se-
vere in our clinic might be explained by the high-
er mean age (8.2 years) of our patients. The rates 
for wheezing and hypoxemia are low in our study 
compared to other studies. This may be explained 
by the fact that our patients are only emergency 
and outpatient patients, while in other studies pa-
tients are hospitalized and referring from a PICU. 
Myopericarditis associated with the pandemic 
H1N1, acute glomerulonephritis, acute renal inju-
ry, Guillain-Barré syndrome, and other neurolog-
ical signs have been reported in different studies. 
Such severe symptoms and complications were 
not seen in our patients [10-13].
The difference in symptoms of H1N1 negative pa-
tients with H1N1 influenza-like symptoms was 
only significant in body temperature and myalgia. 
Similar results were reported from patients of North 
India, where myalgia was not considered and no 
difference was found in body temperatures [5].
The presence of comorbid factors in patients of 
influenza is important as these can increase mor-
bidity and mortality. CDC has made a definition 
of comorbid factors in influenza patients [14]. 
Comorbid factors of asthma (19.2%) and type 2 
diabetes mellitus (1.3%) were present in our pa-
tients. Hançerli et al. reported that 47% of patients 
admitted to the PICU had a chronic disease; asth-
ma (15%), epilepsy (7%), immune deficiency (5%), 
congenital metabolic disease (5%), cystic fibrosis 
(3.5%), congenital heart disease (3.5%), diabetes 
(2%), and patients receiving immunosuppressive 
therapy (7%) [2]. In other studies investigating 
hospitalized H1N1 patients, comorbid factors as-
sociated with influenza A H1N1 were reported 
as chronic lung diseases (4%-85%), neurological 
diseases (9%-38%), immunosuppression (8 -23%), 
heart diseases (6%-45%), haematological and on-
cological diseases (4%-15%), malnutrition (64%-
68%), and obesity (31%) [5, 8, 15]. The frequency 
of comorbid factors in our patients lower than 
those in other studies might be the result of lack 
of malnutrition due to higher socio-economic sta-
tus and our institute having no inpatient patients.
Initiation of early treatment of patients with influ-

enza neuraminidase inhibitors shortened the du-
ration of symptoms [16]. The first 48 hours from 
the onset of symptoms is the recommended time 
to start the treatment, especially initiation in the 
first 12 hours is reported to be much more effec-
tive [16]. The use of oseltamivir as antiviral treat-
ment in children older than 12 months of age was 
reported to decrease the disease severity and to 
prevent the spreading of the virus [17]. Although 
the use of oseltamivir in children younger than 12 
months was not approved by the FDA, during the 
pandemic, oseltamivir use was approved even for 
patients under 12 months [18]. Oseltamivir treat-
ment was started in 28 of our patients, 24 of these 
patients had severe symptoms, nine had comor-
bid factors, and two patients had none of these. 
One of the patients without severe symptoms or 
comorbid factors, had sinusitis. In the studies, all 
patients admitted to the intensive care unit, un-
less liver failure or clinical hepatitis was reported, 
were started on oseltamivir treatment. A patient 
admitted to the PICU, was started on zanamivir 
[2]. Among our patients, there was no case of hep-
atitis or liver failure. 
One of the most important points of treatment and 
follow-up of patients with influenza is the pre-
vention and treatment of bacterial superinfection. 
The viral invasion of all the respiratory tract up to 
the alveoli would cause life-threatening pneumo-
nia and secondary bacterial infection [19]. Fifteen 
percent of seasonal influenza and hospitalized 
patients have been shown to have culture-proven 
bacterial superinfection [20]. Staphylococcus aureus 
was the most common organism in these patients 
(>40% methicillin-resistant) and the need of inten-
sive care and the mortality have been reported to 
be higher [20]. Clinical and radiological bacterial 
superinfection was suspected in 23% of patients 
of H1N1 admitted to the PICU however bacteri-
al culture was negative in all of the patients [15]. 
With regard to patients from Argentina (251 pa-
tients, 204 of whom were admitted as inpatients, 
47 to the intensive care), 25 (9.9%) developed 
signs of bacterial pneumonia, with empyema in 
four, Streptococcus pneumoniae (n=1) and MRSA 
(n=1) could be cultivated in the samples, blood 
cultures were positive in 10 patients and 74.1% 
of the patients (17.1% PICU) were started on an-
tibacterial therapy [8]. The mortality in influenza 
associated with bacterial superinfection was re-
ported to be caused by increased viral replication 
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and pathogenicity of proteolytic activation caused 
by haemagglutinin [21]. In our study, seven asth-
matic patients with pulmonary findings and fe-
ver (≥39°C) were started on antibacterial therapy, 
besides the patients with type 2 diabetes and cel-
lulitis (10.2%). More attention should be given to 
H1N1 positive patients with critical diseases as 
there is the risk of bacterial superinfection. Dur-
ing the early stage of the H1N1 pandemic, all of 
the 13 patients (ages 5 - 263 months) admitted in 
the PICU, were reported to have been discharged 
[8]. Patients were hospitalized with pneumonia 
(n=45), acute exacerbations of asthma (n=9), sta-
tus epilepticus (n=1), hepatitis (n=1) and nine of 
these needed mechanical ventilatory support for 
hypoxemia, and none of the patients died [2]. In 
the majority of these patients the Pediatric Risk 
of Mortality scores indicated mild to moderate se-
verity of the disease, which did not need renal re-
placement therapy, or extracorporeal membrane 
oxygenation, and the early stage of the pandemic, 
oseltamivir treatment in almost all (11 patients) 
may be the factors that prevented mortality. In a 
report from Canada, 57 patients were admitted to 
seven different PICUs, 70% of these 57 patients 
had at least one chronic disease, 68% needed me-
chanical ventilation, 20 (35.1%) developed acute 
lung injury, and four (7%) died [22]. In a study 
from USA, 18.6% of the 75 patients admitted to 
the PICU, 6% needed mechanical ventilation, 
2.6% needed ECMO, and 2.6% died. Of these pa-
tients, bacterial coinfection was detected in 1.3%, 
antibacterial treatment was started in 80% [23]. 
Neurological manifestations and complications in 
children with pandemic influenza A H1N1 were 
rarely or not reported as in patients by compar-
ison with respiratory and gastrointestinal symp-
toms and signs [2, 5, 24-30]. CNS manifestations 
such as seizures (febrile or not), encephalitis or 
encephalopathy more commonly appeared as 
neurological symptoms in children with pandem-
ic influenza H1N1 [24-31]. CNS complications 
associated with pandemic influenza H1N1 were 
reported in 307 hospitalized children aged 1 - 19 
years, seizures and encephalopathy were reported 
in 17 and 7 patients, respectively. Fifteen of these 
patients were hospitalized in PICU and three died 
[32]. Neurological, especially CNS manifestations 
and/or complications appear more commonly in 
severely ill children [24]. Febrile seizures (n=69), 
breakthrough or exacerbation of seizures with 

underlying epilepsy (n=16), encephalitis or en-
cephalopathy (n=14) were reported in 8.3% of 
children in a large pediatric cohort study (1244 
children, ≤12 years of age) in Malaysia [24]. Cere-
bral oedema (n=2), acute necrotizing encephalop-
athy (ANE) (n=4), permanent neurologic sequelae 
(n=3) and death (n=4) were reported in this large 
cohort [24]. Acute disseminated encephalomyeli-
tis (ADEM), Guillain-Barré syndrome, and trans-
verse myelitis were other manifestations associ-
ated with pandemic influenza A H1N1 [29-33]. 
Turkish children aged between 10  months and 
seven years had neurological manifestations due 
to pandemic influenza (H1N1) [28]. These man-
ifestations were aseptic meningitis (n=1), ADEM 
(n=1), ANE (n=1), meningoencephalitis (n=1), 
and status epilepticus (n=4). Three of them had 
underlying neurologic disease. Neurologic find-
ings were reported in 7.08% of 240 children aged 
between 4 months - 8 years in another report from 
Turkey [33]. These findings include seizures (sim-
ple febrile in five, complex febrile and/or addi-
tional afebrile in seven patients), febrile status ep-
ilepticus (n=1), encephalopathy (n=3), and flaccid 
paralysis (n=1). Complete recovery was demon-
strated in 15 patients. Guillain-Barré syndrome 
was manifested in follow-up of one patient. Neu-
rologic sequelae rate was reported in 2.9% of pa-
tients in this report and one patient died because 
of septic shock and disseminated intravascular 
coagulation [33]. Absence of neurologic manifes-
tations in our patients may be related with small 
study samples, absence of underlying neurologic 
disease previously, and/or not requiring PICU 
hospitalization of patients with mild and moder-
ate disease severity as in our study.
There were not any severe cases in our patients 
and none of the patients died. Mortality rates 
were reported between 0.4% - 16.3% [24, 33, 35]. 
The rate of chronic diseases was 20.5%, one of the 
patients had type 2 diabetes mellitus and obesity, 
another had asthma and oseltamivir was started 
on patients whose lungs involved bronchopneu-
monia or obstructive symptoms or whose fevers 
were 39°C and above (10.2%). In addition to the 
seven patients of asthma with pulmonary symp-
toms and fever (≥39°C), the patients with type 2 
diabetes mellitus and cellulitis (10.2%) were start-
ed on antibacterial therapy. We believe that ad-
mission of patients to hospital in the early period 
and antiviral-antibacterial treatment of patients 



131Experience of influenza A H1N1 in a paediatric emergency unit

with chronic disease might have prevented the 
deterioration of the clinical conditions. In the pa-
tients from Northern India, underlying comorbid 
factors and the lack of intensive care units with 
ECMO as well as late admission to the hospital 
might be responsible for the mortality rate [5]. On 
the other hand, the short duration for admission 
to hospital and initiation of the treatment were 
significant in our practices. In the cases of five 
patients of Lockman et al., treatment was initi-
ated within the first 48 hours [15]. In the series 
of Hançerli et al. without death, the duration of 
admission varied between 1 to 7 days [2]. Our pa-
tients were admitted to the hospital within two 
days after the onset of the symptoms.
Our patients’ laboratory data was consistent with 
H1N1 viral infection. It was remarkable that 81.8% 
of the H1N1 patients had lymphopenia. Similar 
results were obtained in other studies in the pae-
diatric age group, leukopenia and lymphopenia 
was prominent in some patients [2, 5, 8, 15]. In a 
study on pandemic influenza in a wide age group 
(2 - 75 years, mean 24.0±11.7) laboratory findings 
of patients were leukopenia (11.6%), leukocytosis 
(5.6%), neutrophilia (51.8%), neutropenia (8.5%), 
lymphocytosis (5.4%), and lymphopenia (32.6%) 
[31]. Lymphopenia might be caused by the de-
creased lymphocyte response against the infec-
tion caused by a new type of virus.
H1N1 patients were diagnosed with PCR assay. 
PCR is very specific and sensitive for the diag-
nosis of H1N1 whereas the antigen test has been 
reported to have 40% - 69% accuracy [35]. The 
influenza antigen test and real-time PCR assay 
were performed on 138 patients with the suspi-
cion of influenza and the results were positive in 
78, while they were negative in 60.

n conclUSion

The fever was higher in patients with H1N1 (av-
erage of 39°C) and myalgia was present only in 
patients with H1N1. 
Lymphocyte count was significantly lower in 
patients with H1N1 than those without H1N1. 
While none of the patients required intensive 
care, three patients requiring hospitalization were 
discharged after referral and completion of their 
treatment. 
Our experience in the course of H1N1 infection 
in paediatric patients is presented but informa-
tion about morbidity and mortality of the disease 
should be expanded with similar studies.
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This study was carried out to evaluate symptoms, 
clinical findings, treatment options and complications 
of H1N1 influenza infection in patients who applied 
to our emergency unit during the influenza season in 
2009. The clinical and laboratory findings of children 
with influenza A (H1N1) during the influenza season 
in 2009 were evaluated retrospectively. Influenza A 
was diagnosed by polymerase chain reaction and/or 
rapid antigen test. Clinical and laboratory findings of 
the patients with H1N1 (group I) and without H1N1 
(group II) were compared. Fever and myalgia were 
noted to be higher in group I (p<0.05). The mean body 
temperature in group I was 39.0°C, which was statis-
tically different from group II (p<0.001). Myalgia was 
observed only in group I (15.4%), but not in group II 
(p<0.05). There were three patients with diarrhoea, two 
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of whom were in group I, and they had no significant 
respiratory symptoms. Lymphopenia was seen in 18 
patients (81.8%) in group I and in four patients (23.5%) 
in group II (p<0.05). Oseltamivir treatment was ap-
plied to 28 patients, where 24 had severe symptoms, 
nine had comorbid factors and two did not have any 
of these. The fever was higher in group I and myalgia 
was present only in group I. In group I, the lymphocyte 
count was significantly lower than in group II. The fe-
ver was higher in patients of H1N1 (average of 39°C) 
and myalgia was present only in patients with H1N1. 
The lymphocyte count was significantly lower in pa-
tients with H1N1 than those without H1N1. While 
none of the patients required intensive care, three pa-
tients requiring hospitalization were discharged after 
referral and completion of their treatment.

Il presente studio è stato condotto allo scopo di valutare i sin-
tomi, i riscontri clinici, le opzioni terapeutiche e le compli-
canze dell’infezione da virus influenzale H1N1 in pazienti 
pediatrici giunti alla nostra attenzione, in pronto soccorso, 
nel corso della stagione influenzale del 2009. 
I dati clinici e di laboratorio di bambini con influenza A 
(H1N1) durante la stagione influenzale del 2009 sono stati 
valutati retrospettivamente. La diagnosi di influenza A era 
stata posta mediante polymerase chain reaction e/o test 
antigenico rapido. Sono stati posti a confronto i riscontri 
clinici e di laboratorio dei pazienti con (gruppo I) e senza 
(gruppo II) infezione da H1N1. Febbre e mialgia sono stati 
osservati in misura maggiore nel gruppo I rispetto al grup-
po II (p<0,05). La temperatura corporea media rilevata nel 
gruppo I, e pari a 39,0°C, era statisticamente diversa da 
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quella del gruppo II (p<0,001). La mialgia è stata osservata 
solo nel gruppo I (15,4%), e non nel gruppo II (p<0,05). 
Dei tre pazienti con diarrea, due appartenevano al gruppo 
I e non presentavano una sintomatologia respiratoria signi-
ficativa. Linfopenia è stata osservata in 18 pazienti (81,8%) 
del gruppo I e in quattro pazienti (23,5%) del gruppo II (p 
<0,05). Oseltamivir è stato somministrato a 28 pazienti, di 
cui 24 presentavano sintomi gravi, nove avevano fattori di 
comorbilità e due non avevano nessuno di questi. La febbre 
era più elevata nel gruppo I e la mialgia era presente solo nel 
gruppo I. Nel gruppo I, la conta linfocitaria era significa-
tivamente inferiore rispetto a quella rilevata nel gruppo II. 
Per nessun paziente si è reso necessario il ricovero in terapia 
intensiva ma tre pazienti sono stati ricoverati e la dimissione 
è avvenuta solo dopo completamento del trattamento. 
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