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Abstract

Influenza and influenza-like illnesses are recorded in all latitudes and in
every age group. In Poland, the number of cases varies between several
thousand and several million depending on the epidemic season. These
figures are probably underestimated since a great deal of patients avoids
consulting the doctor. To some extent, this situation is caused by the fear
of financial loss resulting from being on sick leave. Influenza virus is
classified into three types A, B, and C according to antigenic differences
in their nuclear and matrix proteins. Influenza viruses are characterized by
their high changeability in terms of hemagglutinin (HA) and neuramini-
dase (NA). The changes may be referred to as antigenic drift that consists
of point mutations in the genes encoding the HA and NA or sudden
changes, referred to as antigenic shift that results from an exchange of
gene segments encoding hemagglutinin and neuraminidase. Since there is
an animal reservoir of influenza type A virus, reassortment of different
subtypes of this virus may occur with type A virus strains which occur
solely in the human. This can result in the creation of an entirely new
strain with hemagglutinin and/or neuraminidase subtypes which have not
been encountered in humans previously, to which a large part of the
population will not be resistant and which therefore has a pandemic
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potential. Poland participates in the Global Influenza Surveillance
System for influenza and influenza-like infection throughout the year
and also during the epidemic season. The main objective of supervision
is a continuous monitoring of the influenza situation in the country and the
most rapid detection of the emergence of a new strain of influenza virus
with pandemic potential.
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1 Introduction

Since 2001, Poland has been a member of the
European Influenza Surveillance Network of the
European Center for Disease Prevention and Con-
trol (website EISN 2012; Machala et al. 2006b).
The country is represented by the Department of
Influenza Research, National Influenza Center
(DIR-NIC) which is an integral part of the National
Institute of Public Health — National Institute of
Hygiene (NIPH-NIH), based in Warsaw. The Sen-
tinel influenza surveillance system has operated in
Poland since the epidemic season 2004-2005 and
is an organization operating independently of the
WHO Global Influenza Surveillance and
Response System (GISRS) in which Poland has
participated for many years. It is believed that the
Sentinel system is of key importance in view of the
increasingly realistic probability of another influ-
enza pandemic. This paper presents data on cases
of influenza and influenza-like illness in the
2011-2012 season.

The paper describes the operation of the Senti-
nel system using the example of the 2011-2012
epidemic season. This system is used to monitor
the incidence of influenza and influenza-like illness
in Poland. It also includes the contribution of the
Department of Influenza Research, National Influ-
enza Center in this regard. This facility constantly
monitors and surveys data on the current activity of
the influenza virus at the country level, forwarded
from the Voivodeship Sanitary-Epidemiological
Station (VSESs), WHO and EISN websites.
In addition the present paper, demonstrates the
virological situation concerning influenza and

influenza-like infection in Poland for the 2011/
2012 epidemic season with analysis of data for
the period 29.08.2011-24.06.2012 (Table 12.1).

2 Sentinel Influenza Surveillance
System in Poland

The Sentinel influenza surveillance system became
operational in Poland from the 2004-2005
epidemic season. Its main objective was to inte-
grate epidemiological and virological surveillance
in such a way that information on the number of
cases of influenza would be associated with labora-
tory confirmation of infection caused by influenza
virus and influenza-like virus. This action was nec-
essary for Poland to join, to the greatest possible
extent, the system that already operated in other
European countries. That also has made it possible
to provide the information required which in terms
of its quality and quantity became an integral part
of European data on the influenza activity in Poland
in comparison with other European countries.
Efforts to standardize the influenza surveillance
system were supported from 2003 by the National
Influenza Center, Influenza Laboratory based at the
National Institute of Health, now the National Insti-
tute of Public Health-National Institute of Health.
It was there that the procedures were developed due
to which the Sentinal influenza surveillance system
operates today with good results. Specific forms are
used for the collection of epidemiological and viro-
logical data and for the data on patients with
suspected influenza virus infection, from whom
samples were taken for virological tests.
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Table 12.1 Virological data on the total number of samples collected in the 2011-2012 season per voivodeship region

and the number of positive samples

Voivodeship All samples collected in the 2011/2012 Positive samples obtained in the 2011/2012
No. region season® season®
1 North-East 65 9
2 North-West 1,071 183
3 Central 246 57
4 South-East 529 146
5 South-West 84 7
Total 1,995 402

Data for the period 29.08.2011-24.06.2012 (week 35 of 2011 to week 25 of 2012)

The National Influenza Centre, Influenza Lab-
oratory, currently the DIR-NIC conducts hands-
on laboratory training for laboratory scientists
from the Voivodeship Sanitary — Epidemiologi-
cal Station (VSESs), whose strong commitment
is necessary for the proper functioning of the
Sentinel system. These courses are primarily a
compendium of knowledge on the methods of
laboratory detection of influenza virus genetic
material and of methods of culture and isolation
of influenza viruses from clinical samples.

Surveillance of influenza is conducted
throughout the year. It requires special support
during the epidemic season, i.e., from about early
September to early June. Participants include
selected family physicians, the above mentioned
VSES which receive the transmitted data from
the District Sanitary — Epidemiological Stations,
the DIR-NIC which has the role of coordinator
and the Department of Epidemiology, based at
the NIPH-NIH (Machala and Brydak 2006;
Brydak et al. 2005; Machala et al. 2006b).

3 Principles of Operation
of Integrated Sentinel
Epidemiological
and Virological System

A comprehensive system of epidemiological and
virological surveillance is focused on a constant,
unchanging population which is representative of
the whole of the country. Approximately 1-5 %
of all physicians in the country and all 16 VSES

are involved in this type of analysis. Surveillance
figures include recorded new cases of influenza
and influenza-like illness for the 0-4, 5-14,
15-64, and > 65 years age groups for each of
the 52 weeks of the year (according to the num-
bering of calendar weeks) starting from Monday
to Sunday each week, reported by the physicians
participating in the program. The data are sent
to the appropriate territorial VSES with data on
the number of patients assigned to a physician
participating in the program (Romanowska and
Brydak 2007; Brydak and Machala 2006). Based
on the data obtained from family physicians,
each of the 16 VSES prepare a summary report
for the given week of the year and forward this
within the deadline to the DIR-NIC, where the
weekly report is prepared for the whole country.
This information is then transmitted to the Euro-
pean Influenza Surveillance Network (EISN
2012).

Virological surveillance involves, as also
does epidemiological surveillance, the same
physicians who are also required to collect
samples from patients with influenza and
influenza-like symptoms. Samples are sent to
the appropriate territorial VSES and to the DIR-
NIC. A scheme of the Sentinel integrated viral
epidemiological surveillance in Poland is shown
in Fig. 12.1.

This monitoring includes:

» Isolation of influenza virus strains and
diagnostics using molecular biology tech-
niques and serological analysis of samples
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Family physicians

0-4, 5-14, 15-64, >65 age groups.

viralogical studies.

- Collect data on the number of new cases of influenza and influenza-like illness on a weekly
basis starting from the Sunday in accordance with the calendar week number, for the

Take samples from patients with symptoms of influenza and influenza-like illness for

- Complete forms prepared by the DIR, NIC, NIPH-NIH.

l

Transport of samples to DIR, NIC,
NIPH-NIH within 24 hours

- Perform diagnostic laboratory tests.

results).

Voivodship Sanitary - Epidemiological Station (VSES)

- Prepare a weekly summary report based on data obtained from family physicians
participating in the SENTINEL surveillance program.

- Store, if possible, the original clinical specimens at temperatures below -70°C.

- Prepare weekly summary report with virological data (number of samples, test methods,

Summary reports submitted by 14.00 h on
Tuesday of the following week. Influenza virus
isolates submitted as soon as possible to DIR,
NIC, NIPH-NIH.

from the VSES.

- Analyze antigenic isolates.

Department of Influenza Research, National Influenza Center NIPH-NIH

- Prepare a weekly summary report for the entire country on the basis of reports received

Report submitted by 9:00 h on
Thursday of the following week godz.
9:00

European Influenza Surveillance
Network (EISN), Flu Net (WHO)

Isolation of influenza virus
strains as soon as possible

WHO Collaborating Centre for
Reference and Research on Influenza
and, London

Detailed antigenic and genetic analysis
of the virus isolates

Fig. 12.1 Sentinal viral epidemiological surveillance in Poland

taken from patients with symptoms of influ-
enza or other influenza-like infections.
Transmission of information concerning the
results of virological and serological
investigations within the deadline set by the
VSES to the DIR-NIC in weekly reports.

Transfer to the DIR-NIC of influenza virus
strains isolated by the VSES or from other
institutions. Further analysis of the antigenic
and/or genetic strains acquired is conducted
by the Department in order to identify the type
and subtype.
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» The isolated influenza virus strains, including
those for which the type/subtype cannot be
determined are sent by the DIR-NIC to the
WHO Collaborating Center for Reference
and Research on Influenza, National Institute
for Medical Research (NIMR) in London.

+ A report for the whole country is prepared by
the DIR-NIC based on own data and those
obtained from the reports received each
week from the VSES. The report is transmit-
ted to the EISN.

4 Participation in Sentinel
Program: Benefits for Doctor
and Patient

As in most other countries, participation by fam-
ily medicine specialists in the Sentinel program
is voluntary and is conducted on an honorary
basis. Participation in the program has specific
benefits for both doctors and patients. For the
patient, these include free of charge laboratory
testing for influenza and often for other respira-
tory infections caused by viruses which cause
influenza-like symptoms (reimbursement by the
National Health Fund). In addition, thanks to the
fast availability of results it is possible to admin-
ister appropriate and effective treatment to the
patient with antiviral and anti-influenza medica-
tion. This helps significantly to reduce the
duration of the illness with implications for
absenteeism from work due to reduced costs for
patients and employers, which otherwise would
be incurred due to inefficiency of a potentially
non-specific treatment of patients (Madej-
Pilarczyk et al. 2006; Machala et al. 2006a;
Brydak and Machala 2006).

5 Participation in Sentinel
Program: Benefits
for Country and World

The integrated epidemiological and virological
surveillance system for influenza provides data
on the activity of influenza and other respiratory

viruses not only at the local level, but also for the
whole country. Collecting this type of data is
important for early warning in cases of epidemic
and pandemic influenza in Poland, neighboring
countries, and for the world. Incorporating the
influenza surveillance system with other countries
makes it possible to analyze the epidemiological
and virological situation of influenza in Poland
in comparison with Europe and the world. These
data are supplied to the EISN by the countries
participating in the project and provide the basis
for the Euro surveillance weekly newsletter,
available in an electronic format. The newsletter
contains data on the epidemiological and virologi-
cal situation of influenza in Europe with comments
by representatives of selected countries and by the
newsletter’s editorial team and is available on the
website http://ecdc.europa.eu.

6 Incidence of Influenza
and Influenza-Like lliness
in Poland in 2011-2012

The annual cost of a large outbreak of influenza
in Poland can be as high as five billion PLN, and
in the capital city of Warsaw alone this cost may
reach 600 million PLN, at the minimum, every
season due to influenza. It is estimated that 286
million PLN loss results from the illness-related
absenteeism, of which 2/3 is caused by influenza
itself, and 1/3 results from its complications.
Approximately 145 million PLN is expended
annually on care of young children. However,
187 million PLN is loss associated with death
or long-term absence from work as a result of
complications of influenza. Data in Tables 12.1

Table 12.2 Number of samples taken for testing by
physicians participating in the SENTINEL influenza sur-
veillance in Poland and the number of samples coming
from outside the Sentinel system

Number of Epidemic season

samples taken 2004-2005 2011-2012
Sentinel system 399 (91 %) 477 (24 %)
External 39 (9 %) 1,518 (76 %)
to sentinel

Total 438 1,995
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n=1(0.3%)

n= 51 (12.7%)

n=3 (1%)
n=11 (2.7%)

n=42 (10.5%)

B Parainfluenza
O Adenovirus
M Influenza A
O Influenza A/H3
& Influenza B

n=294 (73.1%) RSV

Fig. 12.2 Laboratory confirmation of infections
caused by influenza and influenza-like virus causing
respiratory disease in Poland for the 2011/2012 epidemic
season from Week 35 of 2011 to Week 25 of 2012
(29.08.2011-24.06.2012)

and 12.2 and in Fig. 12.2 indicate that taking into
account solely the ever improving operation of
the Sentinel influenza surveillance system it is
possible to conclude that in the 2011-2012 sea-
son nearly 2,000 samples were collected of
which over 20 % tested positive for detection of
influenza virus or other respiratory virus. Fur-
thermore, the work carried out over the years to
improve the Sentinel system can be observed in
an increased number of samples taken from
patients in the 2011-2012 season compared
with the same period in 2004-2005. Data on
this issue are presented in Table 12.2.

7 Conclusions

Conducting effective influenza surveillance is not
an easy task, and certainly will not be easy during
an epidemic or pandemic. However, when com-
paring the data from the initial period when Poland
entered the Sentinel program in the 2004-2005
season with data from 2011 to 2012, it is evident
that the awareness of physicians, patients, and the
sanitary and epidemiological monitoring services
have all considerably increased. The necessity for
wide-ranging efforts in terms of monitoring of
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influenza and influenza-like virus infections has
become a reality, without which the modern
virologist and epidemiologist would be deprived
of tools for the analysis of the current epidemio-
logical and virological situation in Poland in com-
parison with the situation in Europe and the rest of
the world.
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