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Introduction

Millions of in!uenza illnesses, thousands to mil-
lions of deaths registered every year as well as threat of 
the next pandemic and human infections with highly 
pathogenic avian viruses as A(H5N1), make in!u-
enza still one of the public health priorities. E#ective 
in!uenza control depends on many factors, including 
surveillance that should focus on the collection of epi-
demiological data and virological data (laboratory con-
firmations of infections) in a given population during 
a given period of time (WHO, 2011a). Surveillance data 
is not only limited to its informative role, but is practi-
cally used by decision makers to implement appropriate 
interventions to stop or to minimize negative e#ects 
of the forthcoming epidemic or pandemic. $is data 
is also used to assess impact of epidemic or pandemic 
and is necessary for WHO to select appropriate virus 
strains to be included in the in!uenza vaccine and to 
assess the e#ectiveness of antivirals or to develop new 

drugs. It should be emphasized that in the case of in!u-
enza, surveillance is extremely important also due to 
a high level of changeability of in!uenza viruses (Web-
ster et al., 1992; Murphy and Webster, 1996; Cox and 
Subbarao, 2000). $e consequences of these changes 
are seasonal epidemics and pandemics having a health 
and economic impact. $erefore, in a given epidemic 
season, in!uenza strains antigenically di#erent than 
those in the previous seasons may emerge. $is may 
have consequences for morbidity, mortality, number of 
complications and economic burden. $erefore, moni-
toring of epidemiological and virological situation must 
be performed as a constant task. In temperate zones 
of north and south hemispheres, the highest in!uenza 
activity is observed in winter months (Nguyen-Van-
Tam, 1998). Nevertheless, nowadays borders as well as 
distances of hundreds or thousands of kilometers are 
not a barrier for the spread of infections. $erefore, sur-
veillance of a high quality should exist in each country 
and should be performed preferably all year round. $e 
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A b s t r a c t

$e aim of this study was to analyze data collected by the SENTINEL in!uenza surveillance system in Poland in the first post-pandemic 
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specimens. Laboratory tests were done using PCR and/or real-time PCR or immuno!uorescence. Laboratories also isolated the in!uenza 
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$e isolated strains were similar to A/California/7/2009 or B/Brisbane/60/2008. Season 2010/2011 in Poland did not di#er from the rest 
of Europe. Further improvement is necessary, especially in the area of specimen collection at the beginning of an epidemic season and 
carrying out the isolation of the in!uenza virus.
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significance of in!uenza surveillance was clearly proved 
in 2009. In that time, a novel in!uenza virus A(H1N1) 
of swine origin emerged and in the end of April 2009 
quickly spread to Europe when a typical in!uenza epi-
demic season had just ended (ECDC, 2010a; ECDC, 
2010b; Neumann and Kawaoka, 2011).

$e aim of this study was to analyse virological and 
epidemiological data derived from the SENTINEL 
in!uenza surveillance system in Poland in the first epi-
demic season a'er the 2009 H1N1 in!uenza pandemic.

Experimental

Materials and Methods

Results presented in this paper include 35 weeks of 
the epidemic season 2010/2011 (35/2010–17/2011), i.e. 
period between 30 August 2010 and 1 May 2011. $ey 
were collected through the SENTINEL in!uenza sur-
veillance system that was established in 2004 and started 
to operate in the season 2004/2005 (Romanowska et al., 
2008a). $e participants of this system are: a selected 
number of general practitioners, Voivodship Sanitary 
Epidemiological Stations (VSESs) located in 16 admin-
istrative regions (voivodships) and the National In!u-
enza Centre (NIC) at the Dept. of In!uenza Research, 
National Institute of Public Health-National Institute of 
Hygiene (NIPH-NIH), Warsaw. Physicians registered 
weekly number of new cases of in!uenza-like illness 
(ILI) and collected specimens for laboratory testing, 
mainly nasal and throat swabs. Laboratory tests were 
done by the VSESs. For the rapid diagnostics the fol-
lowing methods were used depending on their avail-
ability in a  given VSES: polymerase chain reaction 
(PCR) and/or real-time PCR and/or direct immuno-
!uorescence test. $e VSESs were asked to perform 
diagnostics for in!uenza as well as other respiratory 
viruses causing in!uenza-like illness as RSV, parain-
!uenza virus (types 1–3) and adenovirus. Besides, all 
VSESs were obliged to perform isolation of in!uenza 
virus on MDCK cell line and/or chicken embryonated 
eggs. VSESs sent weekly epidemiological and virologi-
cal reports to the NIC at NIPH-NIH as well as isolated 
virus strains for antigenic analysis. $e latter was per-
formed by hemagglutination inhibition test with turkey 
red blood cells and reference ferret and sheep antisera 
received from WHO Collaborating Centre for Refer-
ence and Research on In!uenza in London and from 
Centers for Disease Control and Prevention in Atlanta.

Every week, the NIC at NIPH-NIH entered epide-
miological and virological data to $e European Sur-
veillance System (TESSy) coordinated by the European 
Centre for Disease Prevention and Control (ECDC) as 
well as to FluNet coordinated by WHO. Moreover, viro-

logical data were included in “Epidemiolo gical Reports. 
In!uenza and in!uenza-like illness in Poland” pub-
lished four times a month and available online (http://
www.pzh.gov.pl/oldpage/epimeld/grypa/aindex.htm). 

Results

In the epidemic season 2010/2011, SENTINEL in!u- 
enza surveillance system covered a population of 
1268737 individuals, i.e. 3.3% of the total country 
population. Considering particular age groups, SEN-
TINEL included 72078 children aged up to 4  years 
(3.6% of all children at this age), 156261 children aged 
5–14 years (4.2% of all children at this age), 859 061 
people aged 15–64 (3.1% of all people at this age) and 
181 336 elderly aged ≥ 65 years (3.5% of all people at 
this age). Characteristics of the SENTINEL system as 
regards population covered in individual administrative 
regions is presented in Table I. 

Epidemiological data were provided by 640 physi-
cians (587 to 668 depending on the week), i.e. 0.5% of 
the total number of physicians in the country except 
of dentists, representing 269 practices. Between week 
35/2010 and 17/2011 a total number of 35559 ILI cases 
were registered with the incidence amounting to 2802.7 
per 100 000. Weekly incidence ranged from 11.3 per 
100 000 in week 17/2011 to 232.0 per 100 000 in week 
05/2011. $e highest incidence was registered in chil-
dren up to 4 years old while the lowest in the elderly 
aged ≥ 65 years. $e peak of the in!uenza season was 
observed between 10 January 2011 and 20 March 2011, 
i.e. in weeks 02/2011–11/2011 (Fig. 1). 

$e total number of specimens collected and pro-
cessed within the SENTINEL in!uenza surveillance 
system was 1259. Infections caused by the in!uenza 
virus or other respiratory viral pathogens as RSV, 
parain!uenza and adenovirus were confirmed in 468 
cases (37.2%). Taking into consideration only in!uenza 
infections, they were laboratory confirmed in 34.9% 
(n = 440) of all specimens collected. Distribution of 
positive cases is presented in Table II. Two of three co-
infections were caused by parain!uenza virus type 1 
and type 3, while one co-infection was caused by in!u-
enza virus A and B. 

In weeks 35/2010, 16/2011 and 17/2011 no speci-
mens were received for testing. $e most specimens 
were collected between week 02/2011 and week 10/2011 
(10 January 2011 until 13 March 2011) with the high-
est number of confirmed cases of in!uenza as well 
as other respiratory viruses registered in that period 
(Fig. 2, Table III). 

Taking into consideration all in!uenza infections, 
the higher number of cases were caused by in!uenza A 
virus, including A(H1N1)pdm09 than by in!uenza B 
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(59.9% vs. 40.1%). Analyzing data by weeks, in!uenza 
A infections were dominant until week 08/2011, while 
in!uenza B infections become dominant from week 
09/2011 (Fig. 3).

In the epidemic season 2010/2011, isolation of 
15 in!uenza virus strains within the SENTINEL in!u-
enza surveillance system was confirmed by the NIC 
at the Dept. of In!uenza Research, NIPH-NIH. $ere 

Dolnośląskie / Wroclaw  62 446 2.2

Kujawsko-Pomorskie / Bydgoszcz 309 191 14.9

Lubelskie / Lublin 147 867 6.9

Lubuskie / Gorzow Wielkopolski  54 034 5.3

Łódzkie / Lodz  29 133 1.1

Malopolskie / Krakow   2 706a 0.1

Mazowieckie / Warszawa  63 628 1.2

Opolskie / Opole 110 200 10.7

Podkarpackie / Rzeszów  55 909 2.7

Podlaskie / Białystok  38 855 3.3

Pomorskie / Gdańsk 150 210 6.7

Śląskie / Katowice  28 193 0.6

Świętokrzyskie / Kielce  29 037 2.3

Warmińsko-Mazurskie / Olsztyn  14 465 1.0

Wielkopolskie / Poznań 120 090 3.5

Zachodniopomorskie / Szczecin  55 265 3.3

Table. I
Population covered by the SENTINEL in!uenza surveillance system in individual administrative

regions in the epidemic season 2010/2011.

a in the epidemic season 2010/2011, the participation of this voivodship in the SENTINEL in!uenza
  surveillance system was very limited to two physicians when compared with the previous seasons

Administrative region (voivodship)
and its provincial capital

Voivodship population
covered by the SENTINEL

in!uenza surveillance system

Proportion (%) of the total
voivodship population

Fig. 1. Incidence of in!uenza by weeks of the epidemic season 2010/2011.
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were 3  strains antigenically similar to A/Califor-
nia/7/2009 (H1N1) and 12 strains similar to B/Bris-
bane/60/2008. All of them were isolated on MDCK 
cell culture from patients representing 5 of 16 admini-
strative regions.

Fig. 3 Weekly proportion of the confirmed cases of in!uenza A and in!uenza B.

Fig. 2. Weekly number of the processed specimens and the proportion of the confirmed cases of in!uenza and other respiratory viruses.

Discussion

$e highest rate of in!uenza morbidity occurred 
in children aged 0–4 years and also in children aged 
5–14 years and this was consistent with the observa-
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tions made in the majority of other European coun-
tries in the epidemic season 2010/2011 as well as in the 
previous seasons (ECDC, 2007; ECDC, 2008; ECDC, 
2010c; ECDC, 2010d; ECDC, 2011a; ECDC, 2011b). 
A total number of ILI cases and in!uenza incidence 
were lower than in the 2009/2010 pandemic season 
(35 559 vs. 58 065 of ILI cases and 2802.7 cases per 
100 000 vs. 3676.0 cases per 100 000 in 2010/2011 and 
2009/2010, respectively). $is decrease of ILI incidence 
and the number of cases in comparison with the season 
2009/2010 may re!ect the true epidemiological situa-
tion. Nevertheless, it cannot be excluded that during 
the pandemic season, patients more willingly visited 
physicians and did not ignore even mild symptoms 
of disease considering pandemic in!uenza virus as 
a  serious threat for their health and life as opposed 
to seasonal in!uenza viruses.

$e peak of ILI activity in the epidemic season 
2010/2011 (weeks 01/2011–11/2011 with the high-
est incidence amounting to 232.0 per 100 000 in week 
05/2011) did not occur as early as during the previous 
2009/2010 season (weeks 44/2009–52/2009 with the 
highest incidence amounting to 353.0 per 100 000 in 
week 48/2009). Similar trend was registered in other 
European countries (ECDC, 2011a; ECDC, 2011b; 
WHO, 2011b). In Poland, epidemiological data col-
lected by the SENTINEL system since the epidemic sea-
son 2004/2005 show that the peak of in!uenza season 
usually occurs between week no. 03 and week no. 12, i.e. 
between the end of January and March (Romanowska 
et al., 2008a; Romanowska et al., 2008b). $ese find-
ings are also confirmed by the epidemiological data col-
lected by the national universal system of surveillance 
of infectious diseases, including in!uenza (Brydak, 
2008). $us, the epidemic season 2010/2011 in Poland 
may be considered as typical when compared with the 

35/2010 0 0.0 0.0

36/2010 2 0.0 0.0

37/2010 2 0.0 0.0

38/2010 1 0.0 0.0

39/2010 4 0.0 50.0

40/2010 3 0.0 0.0

41/2010 7 0.0 0.0

42/2010 9 11.1 11.1

43/2010 19 0.0 5.3

44/2010 3 0.0 0.0

45/2010 7 0.0 0.0

46/2010 14 0.0 7.1

47/2010 18 0.0 16.7

48/2010 16 6.3 6.3

49/2010 11 18.2 18.2

50/2010 21 9.5 9.5

51/2010 3 0.0 0.0

52/2010 5 40.0 40.0

01/2011 21 19.0 28.6

02/2011 85 34.1 36.5

03/2011 139 41.0 44.6

04/2011 174 36.8 40.2

05/2011 160 38.8 39.4

06/2011 114 38.6 39.5

07/2011 102 34.3 34.3

08/2011 100 33.0 35.0

09/2011 58 51.7 51.7

10/2011 72 56.9 56.9

11/2011 36 30.6 33.3

12/2011 20 45.0 45.0

13/2011 24 50.0 50.0

14/2011 1 0.0 0.0

15/2011 8 12.5 25.0

16/2011 0 0.0 0.0

17/2011 0 0.0 0.0

Table III
Weekly proportions of the SENTINEL confirmed infections

of in!uenza and other respiratory viruses in Poland
in the epidemic season 2010/2011.

a RSV, parain!uenza virus type 1, parain!uenza virus type 2,
  parain!uenza virus type 3, adenovirus

No.
of week

Number of
specimens
collected

and
processed

Weekly propor- 
tion (%) of the 

confirmed
infections with 
in!uenza virus

Weekly proportion
(%) of the confirmed

infections with
in!uenza and other
respiratory virusesa

In!uenza A (not subtyped) 38  8.1

In!uenza A(H1N1)pdm09 226 48.3

In!uenza A(H1N1) 0  0

In!uenza A(H3N2) 0  0

In!uenza B 177 37.8

RSV 13  2.8

Parain!uenza type 1 9  1.9

Parain!uenza type 2 0  0

Parain!uenza type 3 3  0.6

Adenovirus 5  1.1

Table II
Distribution of positive SENTINEL cases of in!uenza and other
respiratory viruses in Poland in the epidemic season 2010/2011

a three cases of co-infections were included

Viral pathogen
Number
of casesa

Proportion (%) of the
total positive cases

historical data. $ese data, together with information 
from other European countries, also confirm the west-
east transmission of in!uenza infection in Europe that 
is observed at least since the epidemic season 2001/2002 
(ECDC, 2010c; ECDC, 2010d; ECDC, 2011a; ECDC, 
2011b; WHO, 2011b; Paget et al., 2007). 
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In the whole epidemic season 2010/2011, the total 
rate of detection of in!uenza alone or in!uenza together 
with other respiratory viruses exceeded 30% (34.9% 
and 37.2%, respectively). When considering data for 
the entire Europe, the detection rate of in!uenza infec-
tions was similar and amounted to 39.8% (ECDC, 
2011b). It should be noticed that since the epidemic 
season 2004/05, i.e. the first season of existence of the 
SENTINEL in!uenza surveillance in Poland, until the 
beginning of the last in!uenza pandemic caused by 
A(H1N1)pdm09 virus, the percentage of specimens 
tested positive for in!uenza ranged from 3.1% to 15.8% 
(Romanowska et al., 2008a; Romanowska et al., 2008b; 
Romanowska et al., 2010). $ese five epidemic seasons 
(2004/2005–2008/2009) suggest that the collection and 
storage of specimens and/or methods of virus detection 
together with their sensitivity and specificity as well as 
the quality of test performance were not always optimal. 
$ese weaknesses might refer to the regional laborato-
ries performing diagnostics as well as to the SENTINEL 
physicians who have to recognize in!uenza-like illness 
cases and collect specimens only from patients meet-
ing appropriate criteria. $e NIC, NIPH-NIH prepared 
technical instructions how to perform SENTINEL in!u-
enza surveillance in a given epidemic season and sent to 
the VSESs. $e VSESs forwarded these instructions to 
the SENTINEL physicians and o'en organized meet-
ings with them before start of a given epidemic season. 
Despite the above activities, a significant increase of the 
detection rate was observed during the last pandemic 
season 2009/2010 when in!uenza infection alone was 
confirmed in 26.8%, while in!uenza with other respira-
tory viruses – in 32.7% of the SENTINEL specimens 
(data not published). Luckily, this positive increasing 
trend was maintained and observed also in the first 
post-pandemic season 2010/2011 described in this 
paper. $is may be due to a greater intensity of in!u-
enza circulation as well as improvement in the sensitiv-
ity of laboratory methods used for diagnostics. Until the 
epidemic season 2009/2010, detection of in!uenza and 
other respiratory viruses in specimens collected from 
ILI cases was mainly based on immuno!uorescence 
assay that was performed directly or on 24–48 h cul-
tured specimens, and virus isolation methods. During 
the pandemic of A(H1N1)pdm09, many of the VSESs 
received additional funds and were able to improve its 
laboratory facilities and introduced methods of molec-
ular detection, based on PCR. Since then and through-
out the epidemic season 2010/2011, PCR was the main 
laboratory method used in in!uenza surveillance.

$e highest number of specimens tested positive for 
in!uenza or other respiratory viruses were collected 
between week no. 02/2011 and week no. 10/2011. $is 
time period is consistent with the peak of ILI incidence 
indicating quite a good integration of epidemical sur-

veillance with virological surveillance that is one of the 
most important principles of the SENTINEL in!uenza 
surveillance systems (Fleming, et al., 2003; EISS, 2006).

As written earlier, in the epidemic season 2010/2011 
the peak of in!uenza activity occurred nine weeks 
later than in the 2009/2010 pandemic season (weeks 
44/2009–52/2009). $e first positive in!uenza A SEN-
TINEL specimen was registered in week no. 42/2010 
(in!uenza A not subtyped) and in!uenza B in week no. 
50/2010, whereas in the previous season, the A(H1N1)
pdm09 virus began to circulate before the start of the 
usual in!uenza season and first in!uenza B virus was 
reported in week no. 45/2009.

Analyzing virological data, the 2010/2011 in!uenza 
epidemic season in Poland was characterized by pre-
dominance of in!uenza A viruses (263 cases), but in 
contrast to the previous season 2009/2010, the high rate 
of co-circulation with in!uenza B viruses (176 cases) 
was observed. Among SENTINEL specimens posi-
tive for in!uenza A, 226 were positive for A(H1N1)
pdm09 and 37 were not subtyped. No seasonal in!u-
enza A(H3N2) and the previously circulating A(H1N1) 
viruses were detected. 

When analyzing a distribution of di#erent in!uenza 
viruses, the peak of in!uenza type A activity occurred 
between week 02/2011 and week 08/2011 and preceded 
the peak of in!uenza type B activity, which was observed 
between week no. 04/2011 and week no. 13/2011. $ere 
was a period when activity of both A and B viruses was 
high and overlapped (weeks 04/2011–08/2011). Dating 
from week 09/2011, in!uenza type B became predomi-
nant virus detected and almost replaced in!uenza A in 
the last weeks of the season. 

In the epidemic season 2010/2011, there was some 
variation in in!uenza activity and dominant viruses 
registered by the SENTINEL in!uenza surveillance sys-
tems in the other European countries (EuroFlu Weekly 
Electronic Bulletins available on http://www.euro!u.
org/cgi-files/bulletin_v2.cgi). Nevertheless, Polish data 
corresponds to virological situation in majority of them 
where the co-circulation of in!uenza A and B viruses 
with domination of in!uenza A(H1N1)pdm09 lasting 
until the week 06/2011 was observed (ECDC, 2011b). 
A'er week no.  06/2011 in!uenza B  viruses became 
predominant in Europe, however in some countries 
in!uenza B was the most commonly detected in!uenza 
virus type (Norway, Romania, Sweden, Ukraine and 
Scotland) or in!uenza A and in!uenza B were reported 
as co-dominant viruses (Luxemburg, the Netherlands, 
Italy, Turkey and Slovenia). In contrast, in Israel, Por-
tugal and Ukraine in!uenza  B started to circulate 
before in!uenza A, and the peak of in!uenza B activ-
ity occurred earlier when compared with in!uenza A 
(Portugal, Ukraine). Some countries reported very low 
in!uenza B activity (a single positive specimens in indi-
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vidual weeks) and thus, there was no apparent peak for 
in!uenza B viruses (Greece, Slovakia, Serbia and Esto-
nia) or did not report any in!uenza B cases throughout 
the entire epidemic season (Denmark, Cyprus) (based 
on the EuroFlu Weekly Electronic Bulletins available on 
http://www.euro!u.org/cgi-files/bulletin_v2.cgi). 

According to the SENTINEL surveillance data, the 
vast majority of in!uenza A detections in Europe were 
in!uenza A(H1N1)09pdm (97% of in!uenza A sub-
typed viruses) and in!uenza B activity was much higher 
than that seen during the pandemic 2009/2010 sea-
son (ECDC, 2011b). In!uenza A(H3N2) strains were 
relatively uncommon in Europe (3% of the subtyped 
in!uenza A viruses) and some cases were isolated in 
e.g. France, Germany, Greece, Italy, Norway, Ser-
bia, Spain, Sweden, Turkey (based on the EuroFlu 
Weekly Electronic Bulletins available on http://www.
euro!u.org/cgi-files/bulletin_v2.cgi and WHO In!u-
enza update –  25  March 2011 available on http://
www.who.int/influenza/surveillance_monitoring/
updates/2011_03_25_GIP_surveillance/en/index.
html#). None of the previously circulating A(H1N1) 
viruses were detected in any European countries, 
including Poland (ECDC, 2011b). In contrast to 
Europe, in!uenza A(H3N2) was the most commonly 
circulating virus in Mexico, USA and Canada through-
out the epidemic season (WHO, 2011b).

Data presented in this study show that respira-
tory viruses other than in!uenza were detected only 
in 28 cases. $is number is probably underestimated 
mainly due to the methods used in diagnostics. Detec-
tion of in!uenza viruses was performed mostly using 
PCR or real-time PCR, whereas the identification of 
other respiratory viruses was performed by immuno-
!uorescence assay that is far less sensitive than molecu-
lar methods. Besides, despite the recommendations of 
the NIC, NIPH-NIH, some proportion of the collected 
specimens were tested only for in!uenza viruses due to 
the economic reasons. 

Similarly to other European countries, the results 
of antigenic analysis indicate a good match between all 
Polish isolates and reference viruses recommended by 
WHO for inclusion in a trivalent in!uenza vaccine for 
use in the 2010/2011 season (WHO, 2010).

In Poland, all isolated strains of subtype A(H1N1)
pdm09 were antigenically characterized as similar to 
the pandemic A/California/7/2009-like viruses, and 
all in!uenza B strains were antigenically similar to B/
Brisbane/60/2008-like viruses (B/Victoria/2/87 line-
age). At the European level, all isolated in!uenza  A 
strains were antigenically characterized as similar to the 
vaccine strains recommended for the season 2010/2011, 
i.e. to A/California/7/2009 (H1N1)-like viruses or A/
Perth/16/2009 (H3N2)-like viruses. In the case of in!u-
enza B isolates, 91.3% of them belonged to the Victoria 

lineage and were similar to the vaccine strain B/Bris-
bane/60/2008, while the remaining 8.7% of isolates were 
similar to viruses from the B/Yamagata/16/88 lineage. 

Summarizing, the picture of the epidemic season 
2010/2011 in Poland did not di#er from the general 
observations made for the rest of Europe in the terms of 
the most a#ected age groups, time of the peak in!uenza 
activity, detection rate of in!uenza infections, dominant 
types of in!uenza viruses circulating in a di#erent peri-
ods of the season and antigenic characteristics of the 
isolated in!uenza virus strains. On the one hand the 
collected epidemiological and virological data allowed 
to describe in!uenza activity in the first post-pandemic 
season, but on the other hand they simultaneously indi-
cated some areas in which a further improvement is 
necessary to have representative surveillance of a high 
quality in Poland. Data presented in the first part of 
the results show that the general representativeness of 
the individual age groups in the SENTINEL in!uenza 
surveillance system in Poland is quite regular ranging 
from 3.1% to 4.2% of all people at the given age group. 
Nevertheless, between individual voivodships there is 
a big dispersion in the proportion of the total voivod-
ship population covered by the SENTINEL surveil-
lance that ranged from 1.0% up to 14.9%. $e other 
area for the improvement regards the collection of the 
specimens in the beginning of the epidemic season as 
one of the aims of surveillance is to identify the start 
of the season. $e third issue is to encourage regional 
laboratories of the VSESs to focus more actively on the 
isolation of in!uenza viruses on cell lines or chicken 
embryos, and not to replace this technique by PCR 
methods. $e forthcoming in!uenza epidemic seasons 
will show whether the above weaknesses are eliminated. 
Nevertheless, this can be difficult until the SENTINEL 
in!uenza surveillance system is based on the volun-
tary basis and no legal regulations and specific funding 
for this aim exist.
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