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Monitoring of effectiveness of some preventive measures

against influenza

Sledovanie ucinnosti niektorych preventivnych opatreni proti chripke
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Summary

In our study we dealt with the frequently occurring
influenza virus that infects humans regardless of age or
sex. The flu is not of importance only in health
problems but also in the economic ones, such as the
treatment costs and patients’ ability to work. We
focused particularly on the most effective preventive
measure against the virus, which is vaccination and the
risk groups that are the most vulnerable ones to the
virus. One of the objectives of this research was to
identify the advantages and disadvantages of
vaccination against influenza and available risks of
vaccination within a group of 390 patients. We studied
a group of 195 vaccinated patients and we tried to
determine the effect of the vaccines used in these
patients, and to compare this group with the same
number of unvaccinated patients. The goal of the
research was to identify the advantages and
disadvantages of the vaccination against influenza, and
the potential risks resulting from the vaccination.
Based on our results, we found out that out of 195
vaccinated patients, only 4% returned to the doctor
with the flu. Unvaccinated patients, however, visited
the doctor four times more frequently, regardless of
age. The resulting morbidity ratios clearly showed the
importance, effectiveness and safety of the vaccination
not only in high-risk groups, but also in people that are
“out-of-danger”, because the current flu virus spreads
by droplet infection very quickly. Appropriate
education and increased awareness among the
population in Slovakia could improve the general

PharmDr. Lucia Masarykova (D<)

Katedra organizicie a riadenia farmacie FaF UK
Kalinc¢iakova 8, 832 32 Bratislava, Slovenska republika
e-mail: masarykova@pharm.uniba.sk

T. Baldzi « M. Fulmekova ¢ L. Lehocka

Department of Organization and Management of Pharmacy,
Comenius University, Faculty of Pharmacy in Bratislava, Slovak
Republic

L. Masarykové * M. Fulmekova
Pharmacy of University, Comenius University, Faculty of Pharmacy
in Bratislava, Slovak Republic

attitude towards the vaccination against influenza and
the vaccination rate (Slovakia 12%) could raise to
a percentage comparable to that of the EU countries
(France 30%, England 32%, the Netherlands 28% and
Germany 26%).
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Sihrn

V nasej praci sme sa zaoberali s ¢asto sa vyskytujicim
virusom chripky, ktory napada Tudstvo bez ohladu na
vek alebo pohlavie. Z toho vyplyvajui nielen zdravotné,
ale aj ekonomické problémy, ako su naklady na liecbu
a praceschopnost pacientov. Zamerali sme sa najmi na
spOsoby prevencie proti tomuto virusu, na vakcinaciu
a rizikové skupiny obyvatelov, ktoré si nim najviac
ohrozené. Studovali sme stibor 195 zaockovanych
pacientov a snazili sme sa zistit i¢inok ockovacich
latok, ktoré im boli aplikované a porovnat tito skupinu
s rovnakym mnoZstvom nezaockovanych pacientov.
Jednym z cielov nasej prace bolo zistit vyhody a nevy-
hody ockovania, pripadne rizikd, ktoré z ockovania
proti chripke pre pacientov vyplyvaju. Na zdklade
naSich vysledkov sme zistili, Ze zo 195 zaockovanych
pacientov sa k lekarovi vratilo s chripkou 4 %. Navste-
va lekdra pacientmi, ktori ockovanie odmietli, bola
Stvornasobne vyssia bez ohladu na pohlavie. Vysledné
pomery chorobnosti jednoznacne poukazali na doleZi-
tost, efektivnost a bezpe€nost o¢kovania nielen u rizi-
kovych skupin, ale aj u Iudi ,,mimo ohrozenia®“, preto-
Ze virus chripky sa v stcasnosti §iri kvapdckovou
infekciou velmi rychlo. Vhodnou edukéciou a infor-
movanostou obyvatelstva na Slovensku by mohol byt
postoj k oc¢kovaniu pozitivne ovplyvneny a zaockova-
nost (Slovensko 12%) by sa mohla zvysit na hodnoty
porovnatelné so Statmi Eurépskej tnie (Francuzsko
30%, Anglicko 32%, Holandsko 28% a Nemecko
26%).

KIucové slova: chripka « preventivne opatrenia « vakci-
nécia - efekt vakcinacie
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Introduction

Influenza is one of the most frequent contemporary
diseases. It may be one of the causes of increased
morbidity and mortality. Vaccination remains the most
important means of preventing and controlling it.
A review of the published literature shows that
vaccination of children, healthy younger adults, the
elderly, and both children and adults with high-risk
medical conditions provide substantial benefits, although
the types of benefits vary by age. Vaccination also
generally provides benefit even during poor match
seasons. Strategies to reduce transmission within
households and communities through vaccination of
school children and to reduce transmission within health
care settings by vaccinating the healthcare employees are
also promising”. Nearly one third of the population gets
infected by this disease on a yearly basis. In many cases
it is manifested as an uncomfortable feeling that
disappears within a week or two with the help of
treatment. Influenza is caused by the viruses from the
Influenzaviridae genus of the Orthomyxoviridae family.
Rhinoviruses and coronaviruses are the most common
causes. Less frequent are also adenoviruses and
enteroviruses. The most common types of Influenza are
A and B types. The virus of Influenza type C has
different characteristics from the types mentioned and
we classify it into a separate genus. Natural hosts of
Influenza type A viruses are humans and various
animals. On the other hand, only humans are susceptible
to the viruses of Influenza types B and C. The Influenza
viruses are quite resistant to the influence of the
environment. They are found in secrets and dried mucus
drops*®. Most previous studies on influenza and
influenza-related clinical complications have focused on
hospitalisation rates in relation to influenza epidemics®.
Relatively little research has been done using data from
the primary care setting, although influenza is
an infectious disease that is predominantly dealt with in
primary care facilities. Community-based surveys have
assessed influenza incidence rates and suggested that
acute respiratory infections (bronchitis, pneumonia),
otitis media, and heart failure are the most frequently
observed clinical complications of influenza. The
clinical course of such complications can be more severe
in subjects with underlying chronic diseases of the
respiratory tract or cardiovascular system®. Seasonal
influenza appears each year in autumn and spreads until
the beginning of spring, causing significant morbidity
and mortality. The World Health Organization (WHO)
estimates that there are 3-5 million cases worldwide
each year, leading to 250,000-500,000 deaths”. Europe
has 40,000-220,000 cases each season® and the Italian
epidemiological and virological surveillance system
Influnet registered a seasonal incidence of 5-20% in the
general population® '9. Public health policies aim to
differentiate and concentrate coverage on those who are
at greatest risk, commencing with people aged > 64
years!V. Some previous cross-sectional studies
investigated influenza vaccination inequalities according
to geographical and socio-economic factors, as well as
the presence of a chronic medical condition, in adult and

elderly populations, but no studies have been undertaken
in younger groups. In particular, there is evidence that
lower educated subjects, manual workers and those who
live in densely populated houses are at higher risk of not
being vaccinated against influenza'>'». When it comes
to patients’ awareness about vaccination, the doctor and
the media have a very important role. The pharmacist can
equally contribute to the increase in patients’ awareness
by means of counselling. They can provide professional
advice on the ways of preventive measures against
influenza.

Experimental part
Methods

Our research was conducted in the Polyclinic in Nitra
at GP for adults between September 2009 and February
2010 on a sample of 390 patients. The patients were
divided into several groups, according to age, sex and
vaccination coverage. Within each group, the patients
were divided into subgroups with regards to sex,
vaccination coverage and morbidity. Patients were
divided into three age groups from 18—40 years, 41-65
years and 65 years and older. With the patients who were
ill we monitored the method of their treatment: by means
of antibiotics or OTCs so as to learn the economic
benefits of vaccination. In our research we have not
focused on obtaining information on the impact of the
profession and lifestyle on the willingness and
unwillingness of patients to be vaccinated. Similarly, we
have not surveyed vaccinations of their families, either.
We also took into account the number of vaccines used
in Slovakia during two flu seasons in 2008/2009 and
2009/2010 and costs incurred by insurance companies to
vaccination in Slovakia. The results were processed into
five figures.

Result and discussion

In the influenza season 2009-2010 there were
1,706,554 acute respiratory infections, representing
a morbidity of 52,481.9/100,000 inhabitants. Compared
to the previous influenza season 2008/2009, the number
of reported cases increased by 173,756, i.e. about 1.1%.
The morbidity curve for acute respiratory infections, flu
and influenza-like illnesses in the 2009/2010 season
showed increasing characteristics as of the beginning of
the 42nd calendar week. The curve reached the
morbidity peak of the disease (2,740.8/100,000, which
was caused by the pandemic influenza virus A (HIN1)
2009) in the 47th calendar week. Since the end of
November the incidence of acute respiratory infections
and influenza-like illnesses started to gradually decrease,
and the morbidity curve began to copy the previous flu
season, however, with significantly lower values since
the beginning of 2010. In our research, we monitored the
effectiveness of vaccination against influenza in the
general practitioner’s surgery in 390 patients. Out of
these, 195 patients were vaccinated during September
and October 2009. The other half refused to receive the
vaccine. They were first divided according to age. The
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Fig. 1. Distribution of vaccinated patients according to sex
and morbidity
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Fig. 2. Distribution of non-vaccinated patients according to
sex and morbidity

first group consisted of patients aged between 18 and 40,
the second one consisted of patients aged 41 and 65 and
the third group included all the patients aged over 65.
The first group consisted of 20 vaccinated patients aged
18 to 40, who were compared to the control group of 114
non-vaccinated patients of the same age. Five patients
from this group were vaccinated with Influvac and 15
patients with the vaccine Fluarix. The second group
consisted of 51 vaccinated patients aged 41 to 65, who
were compared to the control group of 68 non-vaccinated
patients of the same age. Twenty-nine patients from this
group were vaccinated by the Influvac vaccine, while 22
patients by the Fluarix vaccine. The last group had 124
vaccinated patients older than 65. They were compared
to the control group of 13 non—vaccinated patients of the
same age. Sixty-five patients from this group were
vaccinated by the Influvac vaccine, while 59 patients by
the Fluarix vaccine. We observed not only differences in
age but also in sex and we assessed morbidity rate, i.e.
the effectiveness of vaccine substances. At the same time
we monitored the way of treatment, i.e. by antibiotics or
OTC medicines, to find out the economic benefits of
vaccination. In the first part of our experiment we were
interested in the ratio of vaccinated patients in terms of
their sex. The aim of this part was to find out possible
differences in the vaccination rate considering the sex
and the morbidity rate after vaccination. Out of 195
vaccinated patients, 114 were women and 81 were men,
3.7% men and 4.4% women returned to the doctor due to
acute respiratory infections (ARI) (Fig. 1).

The non-vaccinated group consisted of 118 women
and 77 men. From Figure 2 it implies that 15.6% of non-
vaccinated men and 16.9% women returned to the doctor
due to influenza or a similar disease, which represents
16.4% of the total number of non-vaccinated patients.

Fig. 3. Distribution of vaccinated patients according to their
age
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Fig. 4. Distribution of non-vaccinated patients according to
sex and age

In the following part of our research we sought to find
out the differences in vaccination coverage with regard to
the age and the consequent morbidity rate within the
following groups. Both vaccinated and non-vaccinated
patients were divided into three age categories. Figure 3
implies that 5% of patients aged 18 to 40 returned to the
doctor with influenza or a similar disease, 7.8% of
vaccinated patients aged 41 to 65 and 2.4% of patients
aged over 65 reported to have ARI.

We were equally interested in the ratio of non-
vaccinated patients with regard to their age. The aim was
to find out possible differences in the ratio of vaccination
coverage among patients with regard to their age. Figure
4 implies that 20.2% of patients aged between 18 and 40
returned to the doctor with influenza or a disease similar
to influenza; 8.8% of patients aged 41 to 65 and 23.1%
of patients aged over 65 reported to suffer from
experience influenza.

In our research we tried to find out the costs of
treatment of the vaccinated patients and non-vaccinated
patients who suffered from ARI and who were treated
either by means of antibiotics or OTCs. 3.6% of the
patients vaccinated were treated with antibiotics and
0.51% with OTC medicines. Of the non—vaccinated
patients, 13.8% were treated with antibiotics and 2.6%
with OTC medicines. Treatment with antibiotics cost
a health insurance company € 6.20 on average per one
patient. The average patients’ supplemental payment was
€ 2.80 and with certain medicines even more '®. The
health insurance fully paid the influenza vaccine for all
patients who wanted to be vaccinated regardless of age.
By comparing the vaccination coverage between the two
flu seasons (2008/2009 and 2009/2010) we found out
that the total number of vaccines used decreased by 3.3%
as implied by Figure 5. The most frequently used
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Fig. 5. Comparison of influenza vaccination usage between
the flu seasons 2008/2009 and 2009/2010

vaccines in 2008/2009 season were Influvac (36.6%),
Vaxigrip (34.4%), Fluarix (27.4%) and Begrivac (1.6%)
of all the vaccines used. The most commonly used
vaccines in the season 2009/2010 were Influvac (37.4%),
Fluarix (31.2%), Vaxigrip (29.6%) and Begrivac (1.8%)
of all the vaccines used'®.

Conclusion

In the influenza season 2009/2010, health insurance
companies paid about 4,4 mil. € for vaccination against
the flu. Of the health insurance companies, VSeobecnd
zdravotnd poistovila paid the highest number of doses of
vaccines against influenza (434 046), followed by
Dovera (135 858) and Union (28 756). Total insurance
paid 598 660 vaccines. The most used vaccine was
Influvac'®. Out of our selected group of patients, 99 were
vaccinated by the Influvac vaccine, while 96 by the
Fluarix vaccine. Health insurance companies cost for
vaccination of these patients is approximately € 1,450.
Out of 195 vaccinated patients, only 4% reported to
suffer from the flu or a disease similar to the flu. The
morbidity rate among the patients who refused to be
vaccinated was four times higher regardless of sex.
Despite the accomplished results, people increasingly
did not trust vaccines against the flu. Many think that
their own immune system is strong enough to resist the
viruses or they have fear of potential side effects. The
development process of a vaccine takes 10 to 15 years
during which time it is repeatedly tested enough times to
be considered absolutely safe. In many cases influenza
causes only uncomfortable feeling in the patient.
However, sometimes the untreated flu can have fatal
consequences for the patient. The Slovak Republic still
lags behind the developed EU countries regarding the
number of patients vaccinated against the flu. We must
hope that the ratio of patients vaccinated will soon start
increasing rather than decreasing.

Conflicts of interest: none.
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