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ABSTRACT

Influenza is a disease in which the continuous
evolution of the virus is essential for the occur-
rence in the human population with seasonal epi-
demic, and from time to time also pandemic. Ac-
cording to information from WHO, between 330
million and 1.575 billion individuals suffer from
influenza and influenza - like virus every year
throughout the world, with deaths of between
0.5 and 1 million individuals. The evolution of
the influenza virus is most apparent in the case
of surface glycoproteins of the virus, but it also
relates to each of the eight viral gene segments,
both type A and B. Modular construction of the
genome of influenza virus is also responsible for
the huge variation in both genotype and pheno-
type. According to the Recommendations of the
Advisory Committee on Immunization Practices
(ACIP) recommended vaccination should we all
willing ranging from 6th month until the ripe
old age and instill the highest percentage of the
population in each country. Vaccinated against
influenza we should due to clinical indications
and epidemiological indication not only ACIP re-
commends vaccination against influenza but also
14 International Scientific Societies. In the last
epidemic season - 2012/2013 instilled only 3.75%
of the population, in spite of that in Poland for
many influenza seasons in many regions local
authorities allocate a certain amount of funds to
offer free flu vaccination to people 50 — 65 years
of age who are not once in the high-risk group.

Flu decimated the human population from
time immemorial. It was and still continues to be
the cause of many human tragedies. Statement
by Dr Kevin Sullivan of the USA quoted Influen-
za is defined as an uncontrolled scourge of hu-
manity remains constantly up to date, because
of our irreverent relation to the fight against this
pathogen . According to information from WHO,
between 330 million and 1.575 billion individu-
als suffer from influenza and influenza — like virus
every year throughout the world, with deaths of
between 0.5 and 1 million individuals [,

Influenza is a disease in which the continuous
evolution of the virus is essential for the occur-
rence in the human population with seasonal ep-
idemic, and from time to time also pandemic. For
example, 9 may 1997, the avian influenza virus A/
H5N1/ broke the barrier of species and became
pathogenic to humans Bl AImost 60% of people
infected with A/H5N1/ die, and therefore was la-
beled as Highly Pathogenic Avian Influenza (HPAI).
Influenza A virus infects not only humans, but also
horses, pigs, minks, aquatic mammals such as
seals, whales, and birds especially aquatic birds.
The all subtypes were found among birds, but only
a few of them also among the people [°,

In the peer for years, the number of influenza
virus hemagglutinins HA [H1-18] and neuramini-
dase NA of influenza virus NA N11 is increasing
due to the isolation of influenza virus from some
species of bats [7¢], The evolution of the influen-
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MODULAR CONSTRUC-
TION OF THE GENOME OF
INFLUENZA VIRUS IS ALSO
RESPONSIBLE FOR THE
HUGE VARIATION IN BOTH
GENOTYPE AND PHENO-
TYPE.
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za virus is most apparent in the case of surface
glycoproteins of the virus, but it also relates to
each of the eight viral gene segments, both type
A and B. This difference results from the accu-
mulation of the molecular changes in the eight
RNA segments that may occur by various mecha-
nisms, which may contribute to the evolution of
influenza viruses [>°.

Modular construction of the genome of in-
fluenza virus is also responsible for the huge
variation in both genotype and phenotype. The
ancient Greek philosopher who lived in 540 —
480 BC, Heraclitus of Ephesus wrote: Nothing
is permanent except change, and in the case of
influenza virus works. In the XX century there
were three pandemics: 1918-19 - Spanish flu —
A/H1IN1/ 50-100min caused the victims death,
Asian flu -A/H2N2/, caused 1-4 million victims of
death, Hong Kong flu -A/H3N2/ led to 1-4 million
victims of death. From this period in the epidem-
ic season generally revolve two types of influen-
za virus type A (subtype A/H1IN1 and subtype A/
H3N2/) and type B [2.56],

The cornerstone, which caused the develop-
ment of researchmultifaceted influenza virus
was the isolation of influenza virus from humans
by three British researchers Ch. Andrewes, W.
Smith and P. Laidlaw at the National Institute for
Medical Research in London. The next step is the
multiplication of viruses in eggs in 1937 (which is
currently used) resulted in the ability to produce
influenza vaccine, as the only effective method
of preventing illness, as well as post-influenza

complications and death. In 1941, the first per-
mit for the use of vaccines in humans. They were
sponsored by the United States Armed Forces.
In 1967 initially inactivated vaccine was purified
containing the gradient of gravity. Then, in 1968,
receiving the vaccine split and in 1976 subunit
vaccine, in 1996 vaccine with oil adjuvant MF59,
and in 1997 virosomal vaccine %2, Next year
resulted in various modifications of inactivated
influenza vaccine as well as live-attenuated rec-
ommending influenza vaccine [LAIV] by ACIP in
2011, currently influenza virus strains used for
the production of influenza vaccines. Thanks to
the latest molecular biology techniques turn out
to be almost 100% compatible with those that
appear in the next epidemic season [°],

It’s hard not to mention that in Poland in the
years 1983-1984 in the National Centre for Influ-
enza in the Department of Virology, National In-
stitute of Hygiene in Warsaw in cooperation with
the Military Institute of Epidemiology obtained
inactivated influenza vaccine Y. One of them
was inactivated vaccine chromatographic purity,
containing whole virions. The second one, which
also had a purity of chromatographic, was vac-
cine subunit type, i.e. contain only the hemag-
glutinin and neuraminidase. These vaccines were
obtained on a laboratory scale. Evaluation of the
results of their application in animal and con-
trolled human studies showed improved quality
and effectiveness in comparison with conven-
tional inactivated vaccine, manufactured by the
Serum and Vaccine Production Plant in Krakow.



A total of 1,215 people were vaccinated, and
made a comparative study of four different
groups of people vaccinated three-component
vaccine against influenza with different levels of
purification, indicating both the level of antibod-
ies antihaemagglutinin and antineuraminidase.
The resulting vaccine had called a state con-
trol. Was tested by the Department of Sera and
Vaccines at the National Institute of Hygiene in
Warsaw. The results of these studies suggested
the possibility of production of modern vaccines
do not deviate from the standards of the World
Health Organization. The authors of this study
was three-person team: Professor Lidia B. Brydak
Ph.D., Professor Wiestaw Gall MD., and not living
now Romuald Semkow MD. This work was pio-
neering in Poland regret it should be noted that
the development is not implemented for mass
produced. It is the only development of tech-
nology vaccine against influenza in Poland [10].
In 1980-1990 the research was conducted on
the adaptation of influenza viruses A/H3N2/ an-
tigenic formula for low temperature replication,
and then analyze their antigenic and biochemical
characteristics necessary to determine the pos-
sibility of using them as donor genes using re-
combinant method for producing vaccine strains.
Such designation indicators - genetic markers
necessary for this type of research for output
strains and cold adapted, that is adapted to low
temperatures. As a result of these studies yielded
two polish mutants A/Pol/L/71 / H3N2/ and A/
Pol/79/85 which can be used as donor genes us-
ing a method for producing recombinant influen-
za vaccine strains, as was confirmed by Professor
L. Déhner Ph.D., of the University of Greifswald
in Germany. This work was the subject of desser-
tation thesis of Professor Lidia B. Brydak PhD. For
several epidemical influenza seasons doctors of
all specialites have to the disposal many kinds of
influenza vaccines, ranging from different types
of inactivated - to live-attenuated influenza vac-
cine (LAIV) produced in eggs and various tissue
culture.

Table 1 shows the vaccine registered in Poland.
In the epidemics seasonal 2013/2014 are available
vaccine written by slash. According to the Recom-
mendations of the Advisory Committee on Immu-
nization Practices (ACIP) recommended vaccina-

Table 1. Influenza vaccines registered in Poland in 2011

Table 2. Recommendations of the International Scientific Societies for influenza

vaccination



ATOTAL OF 1,215 PEOPLE
WERE VACCINATED, AND
MADE A COMPARATIVE
STUDY OF FOUR DIFFERENT
GROUPS OF PEOPLE VACCI-
NATED THREE-COMPONENT
VACCINE AGAINST INFLU-
ENZA WITH DIFFERENT
LEVELS OF PURIFICATION,
INDICATING BOTH THE
LEVEL OF ANTIBODIES
ANTIHAEMAGGLUTININ
AND ANTINEURAMINIDA

tion should we all willing ranging from 6th month
until the ripe old age and instill the highest per-
centage of the population in each country [212],
Vaccinated against influenza we should due to
clinical indications and epidemiological indication
not only ACIP recommends vaccination against
influenza but also 14 International Scientific Soci-
eties as shown in Table 2 1],

As Director of the National Influenza Center,
Head of the Department of influenza Research at
the National Institute of Public Health-National
Institute of Hygiene in Warsaw in the nineties
to the present time | have started working with
clinicians concerning research on the immune
response after vaccination with influenza-risk
children and adult patients resulted in numerous
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publications in journals of national, internation-
al, reports at international congresses and con-
ferences of national %34, These studies were
designed to increase influenza vaccination, eval-
uation of the humoral response and to provide
specific examples will be helpful in promoting
molding and encourage health professionals to
protect not only patients but also their loved
ones. As a result to carry out research in the fol-
lowing high-risk groups [Table 3].

The results of our studies of influenza vac-
cination in patients with acute cardiovascular
events were included in the recommendations of
the European Cardiac Influenza Vaccination 2],
There are hundreds of clinical studies published
in reputable scientific journals documenting

Table 3. Studies conducted in the Research Department of influenza viruses, the
National Influenza Center, NIPH in collaboration with clinicians in the groups at risk
and evaluated the humoral immune response to influenza vaccination



that influenza vaccination prevent multisystem
post-influenza complications, | regret to say that
Poland is on the penultimate place in Europe re-
garding the percentage of vaccinated population
12, The epidemic season 2012/2013 instilled only
3.75% of the population, in spite of that in Poland
for many influenza seasons in many regions local
authorities allocate a certain amount of funds to
offer free flu vaccination to people 50 — 65 years
of age who are not once in the high-risk group.
Figure 1 shows the percentage of the population
vaccinated against influenza in Poland [*3],

The age range which offers a free flu vaccina-
tion depends only on the decision of Health and
Social Affairs of the City and is different depend-
ing on the region. According to the Act of 5 De-
cember 2008, Article 51 of the Act of 5 Decem-
ber 2008 on preventing and combating infections
and infectious diseases in humans - Acts. U. No.
234, item. 1570, which entered into force dn.1
January 2009, the doctor is obliged to inform the
patient about resulting from the provision of the
Act, requiring a protective vaccinations listed in
the relevant ordinances. Failure to comply with
this requirement may result in legal consequenc-
es (adjudication shall follow the provisions of the
Act dated. August 24, 2001 - Code of Conduct

misdemeanor cases Coll. Laws of 2008, No. 133
and No. 214 poz.848, item. 1344).

Please be aware that multi-organ post-influ-
enza complications due to influenza infection
may occur from persons at high risk, pregnant
women, infants, small children of the adults and
the elderly, and also in young people who were
previously healthy. Multi-organ post-influenza
complications often should also be considered in
terms of human tragedy is not computable for
money and very serious economic costs incurred
by our Country.

Already in 2008, | suggested to develop and
implement the National Programme for Preven-
tion of Influenza in order to protect the popu-
lation against the Polish extremely dangerous
pathogen. | described it in my book: FLU, flu
pandemic myth or real threat? in the chapter on
public health (pp. 437-465). In 2012, the Working
Group was established Influenza and developed
such a program, which now has the name of Na-
tional Programme for Influenza Prevention and
was presented at the conference Vaccinations
in NIPH-NIH on 16 April 2013 is available on the
websites of www.opzg.pl. According to studies,
Ernst & Young, which is contained in the Nation-

Figure 1. Usage of inactivated vaccine against influenza in Poland in the epidemic season 1992/1993 — 2012/2013
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al Programme for Influenza Prevention and In-
fluenza costs in Poland should take into account
the direct costs of treatment and indirect costs
of influenza. The direct costs of treatment of in-
fluenza: ie expenditure on drugs, visits to doc-
tors, treatment of post-influenza complications,
specialized tests, hospitalizations, and represent
only a small part of the total costs borne by soci-
ety as a result of illness from the flu and its com-
plications, and is approximately PLN 730 million
in the year epidemic [approximately PLN 43.5
million a year without epidemic].

Indirect cost: that reflect the loss suffered by
the economy as a result of staff sickness absence
or long-term absence from work due to illness
or caring for the sick, the decline in labor pro-
ductivity sick, but not being on sick leave, severe
post-influenza complications, which can lead to
partial or total incapacity, severe post-influenza
complications, which can lead to the death of the
employee. The indirect costs of influenza in Po-
land amount to approximately PLN 4.3 billion in
the year of the epidemic [approximately PLN 836
million a year without an epidemic].

Costs difficult to classify in economic terms:
for example, reduced quality of life due to pain,
loss of free time, reducing the possibility of func-
tioning such as social activity.

Marcus Aurelius, Roman emperor who lived
from 121-180, said: Man is worth so much, how
many things are matters coming before it. These
words are also valid in the XXI century. ®
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