
Abstract
Background: Children and young adults are more sus-
ceptible to pandemic A/H1N1v infection than older
people. there are some publications concerning the
course of  the pandemic influenza among pediatric
population but mostly from hospital or from emer-
gency units. there are very few observations of  the
course of  pandemic influenza from primary care set-
tings.
Objective: the aim of  the study was to describe clinical
manifestations of  influenza caused by a pandemic
strain A/H1N1v among children and teenagers
younger than 14 years who were observed, diagnosed,
and treated in general practice.
Material and methods: the observations were con-
ducted among patients with symptoms of  an acute
respiratory tract infection in an urban area of  warsaw,
Poland in November 2009. the inclusion criteria for
performing a rapid influenza diagnostic test (RIDt)
were established using the CDC definition of  ’influen-
za-like illness’ (ILI): fever >38.7 °C plus cough and/or
sore throat in the absence of  another known cause of
illness. In patients who met ILI criteria, nasopharyn-
geal swabs were taken for RIDt and Rt-PCR.
Results: 433 patients were consulted by a general prac-
titioner and reported symptoms of  an acute respiratory
tract infection, 128 (30%) of  them met inclusion crite-
ria for ILI and were tested with RIDt: 31 children
younger than 14 years and 97 adults. All 31 children
suspected of  ILI also were tested by Rt-PCR. 20 chil-
dren had a positive result of  the rapid influenza test.
For all children tested negative, Rt-PCR was also nega-
tive, and out of  20 children with the presumptive diag-
nosis of  influenza established after rapid influenza test,
the diagnosis was confirmed by Rt-PCR in 18; their
median age was 6.6 years and ranged from13 months
to 14 years. the most common symptoms of  influenza
A/H1N1v were: high fever (>39°C)  -  96% of  pa-
tients, dry cough  -  86% of  patients, malaise -  78% of
patients, headache  -  66% of  patients, and diarrhea or
vomiting  - 28% of  patients. two children received
treatment with oseltamivir (one boy with congenital
heart defect and Down’s syndrome and another with
severe bronchial asthma). the duration of  symptoms
ranged from 1 to 13 days (mean of  6.6 days). No pa-
tients required hospitalization either due to primary in-
fluenza infection or secondary complications. 

Conclusions: the course of  influenza caused by virus
A/H1N1v in children younger than 14 years observed
in a primary care setting was mild and self-limited
without the necessity of  antiviral treatment in most
cases. A rapid influenza diagnostic test is helpful in di-
agnosing pandemic influenza. 
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INtRODUCtION

At the end of  March 2009, a new influenza virus A
(H1N1v) of  porcine origin was isolated from two chil-
dren from California presenting a flu-like clinical syn-
drome. this virus was initially disseminated in Mexico
and USA and then worldwide. Eight weeks later, it
reached 74 countries with almost 30 000 cases and
caused 145 deaths.  the 2009 outbreak of  novel in-
fluenza A H1N1v reached a pandemic status in June
11, 2009. As of   May 30, 2009 more than 214 coun-
tries and overseas territories or communities reported
laboratory confirmed cases of  influenza A H1N1v, in-
cluding over 18 138 deaths [1].

In Poland in 2009 and until  May 15, 2010 there
were reported 2 917 cases of  confirmed A H1N1v in-
fluenza, including 734 cases of  children younger than
14 years [2]. transmissibility of  pandemic H1N1v in-
fection is substantially higher than that of  seasonal flu.
It is, however, less than that which had been seen in
the 1918 influenza pandemic, and comparable with the
1957 pandemic [3]. the finding that 60% of  patients
were 18 year of  age or younger suggests that children
and adolescents may be more susceptible to H1N1v
infection than older persons [4, 5]. Children younger
than 5 years are more likely to suffer more complica-
tions after contracting the disease [6]. Severe underly-
ing health conditions and immune deficiency are also
considered to be the main risk factors leading to com-
plications and hospitalization for children with pan-
demic influenza [6, 7]. there are some publications
concerning the course of  the pandemic influenza
among pediatric population, but mostly from hospitals
or emergency units [6, 7]. there are very few observa-
tions of  the course of  pandemic influenza from the
primary care settings. therefore, the aim of  the pre-
sent study was to describe clinical manifestations of
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influenza caused by a pandemic strain A H1N1v
among children and teenagers younger than 14 years
observed, diagnosed and treated in a general practice
in an urban area of  warsaw in Poland.

MAtERIAL AND MEtHODS

the study was performed in accordance with the Dec-
laration of  Helsinki for Human Research and was ap-
proved by a local Ethics Committee.

the observations of were conducted among patients
with symptoms of  an acute respiratory tract infection
in general practice in warsaw, Poland in November
2009. the inclusion criteria for performing a rapid in-
fluenza diagnostic test (RIDt; BD Di rectigen™ EZ
Flu A+B; Becton, Dickinson and Company, Sparks,
MD, USA) had to meet the CDC definition of  ‘in-
fluenza-like illness’ (ILI): fever >38.7 °C plus cough
and/or sore throat in the absence of  another known
cause of  illness. In patients who met the ILI criteria
nasopharyngeal swabs were taken by trained person-
nel, using a special artificial stick (ending with viscose).
the specimens were processed on-site at the general
practitioner’s office according to the manufacturer’s
recommendations. the nasopharyngeal swab method
was chosen to assure the highest combination of  sen-
sitivity and specificity of   RIDt. Positive and negative
test results of  RIDt were determined with the use of
a visual key provided with the test kits.  All patients
enrolled for the RIDt  also provided an additional na-
sopharyngeal swab specimen for a Rt-PCR test, which
was conducted within 24 h after it had arrived at 
the Voivoidship Sanitary-Epidemiological Station in 
warsaw. 

RESULtS

Four hundred thirty three patients were admitted by a
general practitioner and reported symptoms of  an
acute respiratory tract infection, 128 (30%) of  them
met inclusion criteria for ILI and had performed
RIDt: 31 children younger than 14 years and 97
adults. twenty children and teenagers, younger than 14
years old had a positive result of  rapid influenza test,
11 children had a negative rapid influenza test. All 31
children suspected for ILI had also Rt-PCR. For all
children with a negative result for rapid influenza test,
Rt-PCR was also negative. therefore, presumptive di-
agnosis of  influenza was established in those 20 chil-
dren positive for RIDt; the final diagnosis was con-
firmed in 18 young patients.

the median age of  a child with pandemic influenza
confirmed by Rt-PCR was 6.6 years (range from 13
months to 14 years), and 61% of  children with pan-
demic influenza were older than 5 years. Fourteen
(78%) of  the 18 children who came down with con-
firmed influenza A H1N1v, were previously healthy, 4
(22%) had had underlying health condition: two of
them were diagnosed with bronchial asthma (a 3 years
old boy and a 4 years old girl), a 4-year-old boy had
nephrotic syndrome and another boy aged 1.5 had a
congenital heart defect (VSD) and Down’s syndrome.

the most common symptoms of  influenza A
H1N1v were: high fever (>39 °C)  -  96% of  patients,

dry cough - 86% of  patients, malaise - 78% of  pa-
tients, headache -  66% of  patients, diarrhea or vomit-
ing - 28% of  patients. two  children received treat-
ment with oseltamivir: the boy with congenital heart
defect and Down’s syndrome and the boy with severe
bronchial asthma. Oseltamivir was given by 5 days,
starting within the first 48 h of  disease and was well
tolerated. the child with a nephrotic syndrome and
the other child with bronchial asthma were not treated
with oseltamivir because of  the late diagnosis and a
mild disease course. Here, symptomatic home treat-
ment sufficed.

Duration of  symptoms ranged from 1 to 13 days
(mean 6.6 days). Neither of  the two children treated
with oseltamivir revealed complications of  influenza A
H1N1v. Among 16 children treated symptomatically -
two developed complications and required antibiotic
therapy due to the secondary infections (pneumonia in
a 3-year-old girl and otitis media in a 2-year-old boy).
No patients required  hospitalization due neither to
the primary influenza infection nor secondary compli-
cations. 

DISCUSSION

It is worth  emphasizing  that the present study has
focused on children patients treated in the setting 
of  primary care in contrast to other publications on
pandemic influenza A H1N1v mostly devoted to 
hospitalized patients or patients from pediatric 
hospital emergency units [6-9]. Our present observa-
tions provide proof  of  a mild course of  pandemic 
influenza among children without severe underlying
diseases. In our study sample, most of  infected 
with influenza A H1N1v children were older than 
5 years, which is rather typical for pandemic 
influenza. Some other authors have also observed 
that children with pandemic influenza are slightly old-
er than those with seasonal influenza (6 vs. 3 years) 
[7, 11].  

the majority of  cases of  the 2009 pandemic in-
fluenza in children have been mild. However, severe
disease does occur in children (especially younger than
5 years), including neurological or pulmonary compli-
cations, hospitalizations, or even deaths [6, 10]. the
risk factors for the 2009 influenza A H1N1v  in pedi-
atric population, the clinical course, and severity and
complications, e.g., frequent gastrointestinal symp-
toms, have been similar to seasonal influenza [6-8];
these observations were confirmed in the present
study, where 28% of  sick children had gastrointestinal
symptoms. 

In the majority of  cases, children with influenza,
but with no signs of  clinical severity or complications,
do not require antiviral treatment. In the present study,
although the results of  RIDt tests were positive, such
treatment was not administrated, which is compatible
with current recommendations [12]. However, two of
our children with underlying health problems, such as
Down’s syndrome and heart defect and severe asthma
received oseltamivir. the other two, with nephrotic
syndrome and bronchial asthma, would likely have re-
ceived this treatment if  they had been tested and diag-
nosed for influenza early enough.
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It should be stressed that physician’s awareness of  a
rapid diagnosis of  influenza in the primary care setting
is important because it may  significantly reduce the
number of  laboratory tests and radiographs ordered,
along with the associated costs, and the number of  an-
tibiotics prescribed; allowing for more rational use of
antivirals [13, 14]. this awareness would also allow
testing in resource-limited settings, where equipment,
reagents, and highly trained laboratory personnel are
not always available. Rapid point-of-care diagnostic
tests that can be performed within 15 min provide a
significant time advantage over other laboratory-inten-
sive influenza testing methods. the performance of
rapid tests in detecting seasonal influenza A and B has
been reported in numerous studies [13, 14]. Rapid
tests have been shown to have lower accuracy than the
reference tests of  viral culture and reverse transcrip-
tase polymerase chain reaction (Rt-PCR), with report-
ed sensitivity ranging from 27 to 90% and specificity
86-100% [15, 16] . 

we conclude that the course of  influenza caused by
influenza virus A H1N1v in children younger than 14
years observed, diagnosed and treated in a primary
care setting is mild and self  limited, without the neces-
sity of  antiviral treatment in most cases. we also con-
clude that rapid influenza diagnostic tests are helpful
in diagnosing pandemic influenza.
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