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DESCRIPTION FOR THE GENERAL PUBLIC

A grave problem of present medicine is drug resistance. More and more pathogens can live and
multiply in the presence of a drug that normally causes them to destroy or inhibit reproduction. The
World Health Organization recognizes the resistance of microorganisms to antibiotics and
chemotherapeutics as the biggest threat on public health. It should be noted that this is also
influenced by the abuse of antibiotics in the case of viral respiratory infections.

Influenza is a disease caused by viruses A, B and C belonging to the family Orthomyxoviridae.
Cases of infection with influenza type C are much rarer, have a milder course and have slight
clinical significance, which is why laboratory diagnostics of influenza viruses are based on the
confirmation of the presence of A and B influenza viruses. Seasonal infections are most commonly
caused by influenza A subtypes: A/HIN1/pdm09, A/H3N2/ and influenza B viruses (lines:
Yamagata and Victoria). The main symptoms of influenza infection are sudden onset of disease,
fever above 38°C, chills, cough, sore throat, muscle pain/headache, general weakness. It is worth
noting that the similar symptoms are not only specific to influenza infection, but also for infections
caused by other respiratory viruses (influenza-like viruses), which makes diagnosis by a physician
difficult.

The World Health Organization reports that, up to 650 000 people die of respiratory diseases linked
to seasonal flu each year. Exist different ways to fight the influenza. The most effective of them is
seasonal vaccination. However, if you get infected, are used antiviral drugs. In the 1960s
amantadine was synthesized, instead in the 1980s with its methyl derivative, rimantadine, which
belongs to the group of ion channel blockers. Unfortunately, these drugs were only active in case of
influenza A infection. Since 1999 new generation medicines have been used - neuraminidase
inhibitors include oseltamivir (Tamiflu) and zanamivir (Relenza). With the introduction of new
drugs, there is a problem of resistance, that monitors the Global Neuraminidase Inhibitor
Susceptibility Network, as well as the European Vigilance Network for the Management of
Antiviral Drug Resistance. Currently, it is estimated that around 0.5-2.0% of the A/H1N1/pdmQ9
strains are resistant to oseltamivir, although before 2009 in Asia, the resistance in children reached
16.3%. The influenza virus is highly variable, it can change from season to season, but also during
single epidemic season. During a metamorphosis virus can replicate copies resistant to one or more
drugs used to treat or for prophylaxis of influenza. Influenza viruses resistant to drugs differ in their
ability to transmit. Unfortunately, in Poland knowledge about the resistance of influenza viruses
circulating in Poland for antiviral drugs is negligible. The most commonly used antiviral drug in the
world, also in Poland, is oseltamivir, which is recommended as a first-line treatment for seasonal
influenza viral infection. The main aim of the project is examination the drug resistance of influenza
virus strains by determining the mutation in the neuraminidase (NA) gene and the phylogenetic
analysis based on the sequence obtained.

The research will use both methods of molecular biology, including real-time RT-PCR, as well as
isolation of influenza virus in cell culture and the neuraminidase inhibition assay- MUNANA, based
on the chemiluminescence method. In addition, phylogenetic analysis will be carried out using
sequencing, which will allow to compare strains circulating in Poland with strains throughout
Europe. The effect of the research will be a comparison of the results of drug resistance obtained by
sequencing and MUNANA test, as well as the determination of drug resistance in various age
groups and the explanation of the mechanisms responsible for its formation and the spread of drug
resistant strains among humans.

According to the World Health Organization (WHO), pandemic vaccines will not be available for
the first 4-6 months due to the manufacturing process, and treatment will only be possible through
the anti-influenza drugs. Due to the latter, it would be important to know what the percentage of
drug resistant viruses circulate in the particular countries.



