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Vaccinations of children against chickenpox and pneumococcal
infection on the example of several family practice physicians’ settings

Abstract

Introduction. Vaccinations against varicella and pneumococcal infection are an important form of prevention of infectious
diseases and their possible complications.

Aim. Assessment of the vaccination control of children against varicella, and pneumococcal infection based on selected
institutions of family practice physician.

Material and methods. There were verified 807 immunization cards of children from three vaccination offices, selected
at random from the area of the southeastern Poland, i.e. the provinces of Lubelskie, Podkarpackie and Swigtokrzyskie. Based
on the results of quantitative analysis of medical records of vaccination carried out in these institutions through 2007-2012,
the number of children vaccinated against varicella, and pneumococcal infection was assessed.

Results. The largest number of vaccinated children (against pneumococcal infection — 148 children and 84 against varicella
among 335 subjects reporting in the facility) was confirmed in health care unit in Lublin. In health care unit in Podkarpackie
the number of vaccinated children against pneumococcal infection was 84 and against chicken pox — 52 among 256 children
using the medical services. In health care unit in Swigtokrzyskie, 65 children were vaccinated against pneumococcal infection
and 34 against varicella among 216 subjects reporting at the institution. The vast majority of these vaccines (431 — including
three centers) was paid by parents.

Conclusions. 1. In all of the centers, a higher proportion of children was vaccinated against pneumococcal infection than
chickenpox. 2. There was not a marked increase in the number of children vaccinated against varicella and pneumococcal

infection during the analyzed period.
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INTRODUCTION

Modern medical technologies allow for producing new
vaccines, highly efficient, with a high safety profile, which
play an important role in the prevention of many infectious
diseases in children, particularly those with serious conse-
quences and high mortality, such as invasive pneumococcal
infections or complications of varicella [1].

Vaccinations against varicella and pneumococcal infec-
tion have been recommended in the Polish Vaccination Pro-
gram (PSO) for over 10 years, and for several years have
been compulsory for children in selected risk groups.

Vaccination against smallpox was introduced in the Pol-
ish Vaccination Program in 2002, and since 2008, it has been
mandatory for children below 12 years of age from cer-
tain risk groups, as well as for adults and healthy children
from the environment of immunocompromised persons
with a high risk of severe course of disease. In contrast,
the recommended vaccination applies to people who had
not suffered chickenpox and had not been vaccinated with-
in the mandatory or recommended vaccination program,

and to women planning to become pregnant, who had not
had chickenpox before. Vaccination scheme involves admin-
istration of two doses of vaccine with an interval of 6-12
weeks from 9 months of age [2-4].

In 2006, also vaccination against pneumococcal infec-
tion (the official name Streptococcus pneumoniae) was in-
cluded in the Polish Vaccination Program as recommended
for all children under 2 years of age and children aged 2-5
years of age at high-risk groups, including children attend-
ing nursery schools or kindergartens. In contrast, since 2008,
a vaccine against Streptococcus pneumoniae has been man-
datory in the Polish Vaccination Program for children up to
5 years of age, with an increased risk of developing inva-
sive pneumococcal disease (IPD). Currently in Poland, two
types of vaccines against pneumococcal infection are regis-
tered: polysaccharide and conjugate. For children under two
years of age, there are designed conjugate vaccines, i.e. 13-
valent vaccine (PCV13), which replaces the 7-valent vac-
cine (PCV7), registered for children from 6 weeks of age,
containing capsular polysaccharides of the following sero-
types 1, 3,4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F and 23F
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and 10-valent vaccine (PCV10) for children from 6 weeks
to 5 years of age. It is composed of 10 capsular polysac-
charides of serotypes 1, 4, 5, 6B, 7F, 9V, 14, 18C, 19F
and 23F. In contrast, PPV23 polysaccharide vaccine is
a mixture of 23 highly purified pneumococcal capsular poly-
saccharide antigens most commonly causing infection in hu-
mans (1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14,
15B, 17F , 18C, 19A, 19F, 20, 22F, 23F, 33F). This vaccine
is not immunogenic for children under 2 years of age due to
the rapid decrease in the concentration of specific antibod-
ies, but in children above 2 years of age can be an important
extension of immunization PCV13 [5-9].

AIM

Due to the importance of prevention of varicella and inva-
sive pneumococcal infection, research studies have been un-
dertaken in order to assess the state of vaccination control of
children against varicella, and pneumococcal infection based
on selected institutions of family practice physician.

MATERIAL AND METHODS

There was used a method of analysis of the medical re-
cords of three health care centers selected at random from
the area of the southeastern Poland, i.e. the provinces of
Lubelskie, Podkarpackie and the Swietokrzyskie. The re-
search was conducted in January 2013 in the Children’s
Clinic NZOZ PULS-MED in Lublin, Independent Public
Municipal Complex of Primary Health Care Center No. 2
in Sanok and Medical Center “Eskulap” in Sandomierz.

These centers provide free of charge services for primary
care, under contract with the National Health Fund and im-
plement and promote vaccination among parents as a stand-
ard, including modern combined vaccine formulations.

An analysis of medical records of vaccinations carried
out in these facilities in 2007-2012 was made. A quantita-
tive assessment of immunization cards of 807 children born
between 1 January 2007 and 31 December 2012 was used,
taking into account that the children underwent vaccina-
tion against varicella and Streptococcus pneumoniae and the
total number of children reporting in the child health clinic
in a particular institution. The study was conducted with the
approval of the head of each unit of health care institutions
and the Bioethics Committee of the Medical University of Lublin.

TABLE 1. The number of children vaccinated against varicella.
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RESULTS

A quantitative analysis of 335 immunization cards of
children born between 1 January 2007-31 December 2012
from the NZOZ PULS-MED in Lublin, and of 256 cards of
children born at the same time coming from the Independ-
ent Public Municipal Unit Primary Health Care Center No. 2
in Sanok and of 216 children’s immunization cards
from Medical Center “Eskulap” in Sandomierz, was made.

There were 84 children vaccinated against varicella
(Table 1) in NZOZ PULS-MED in Lublin, which accounted
for 25.1% of all vaccinated subjects during the analyzed
period. Because the manufacturer recommends vaccination
after completing 9 months of age, none of the children born
in 2012 has been covered by the vaccination yet. The result
of analysis of medical records and indications for compulso-
ry vaccination confirmed that 9 children received the refund-
ed vaccines. Vaccinations against smallpox implemented
with parents’ funds were most common among children born
in 2008 (6.6%), and least frequently used in children in 2011 (2.1%).

In Primary Health Care Clinic No. 2 in Sanok 52 children
were vaccinated, i.e. 20.3%, including the highest proportion
in 2010 (6.2%) and the lowest in 2008 (2.7%). A Refunded
vaccine in this facility was offered to 5 children.

In the Medical Center “Eskulap” in Sandomierz, 34 chil-
dren were vaccinated against chickenpox (15.7%), includ-
ing 2 children qualified to get the vaccine free of charge.
Most children were vaccinated in 2010 (5.1%) and the least
in 2007 (1.4%).

The analysis of immunization cards resulted in determin-
ing the number of children vaccinated against pneumococ-
cal infection. Overall in NZOZ PULS-MED in Lublin 148
children were vaccinated, which accounted for 44.1% of
all respondents. According to Mandatory Vaccination Pro-
gram, taking into account the indications for mandatory vac-
cinations, 11 children at risk were given refunded vaccines
against pneumococcal infection. The Municipal Office of
Lublin covered the cost of the vaccine for 29 children born
in 2007.

In the Primary Health Care Clinic No. 2 in Sanok, 84 chil-
dren (32.8%) were vaccinated against pneumococcal infec-
tion, including 7 children at risk. Most children received vac-
cination in 2009 (8.2%) and the least in 2007 (1.6%).

In the Medical Center “Eskulap” in Sandomierz, 65
children (30.1%) were given pneumococcal vaccine. Two

VARICELLA (CHICKENPOX)

NZOZ PULS-MED in Lublin

Primary Health Care Center nr 2 in Sanok

Medical Center ,,Eskulap” in Sandomierz

Total number of immunization cards — 335
Number of immunized children
with the refunded vaccine — 9

Total number of immunization cards — 256
Number of immunized children
with the refunded vaccine — 5

Total number of immunization cards — 216
Number of immunized children
with the refunded vaccine — 2

Year N % Year N % Year N %
2007 20 5.9 2007 9 35 2007 3 1.4
2008 22 6.6 2008 7 2.7 2008 5 2.3
2009 14 42 2009 8 32 2009 8 3.7
2010 21 6.3 2010 16 6.2 2010 11 5.1
2011 7 2.1 2011 12 4.7 2011 7 3.2
TOTAL 84 25.1 TOTAL 52 20.3 TOTAL 34 15.7
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children received refunded vaccination. Most children were
vaccinated in 2012 (8.8%) and the least in 2007 (0.9%).
The detailed number of vaccinated children in these Health
Care units is presented in Table 2.

DISCUSSION OF RESULTS

Despite the systematic improvement of the overall epide-
miological situation in Poland, infectious diseases are still
a serious public health problem, and the prevalence of many
of them is more common than the average incidence in the
European Union. Among these diseases the chickenpox
and its complications and risks resulting from invasive pneu-
mococcal disease are still listed [10-12].

Chickenpox is generally considered a mild disease
and typical of childhood. However, it can be associated
with serious complications, hospitalization, and surgical
interventions. In 1-2% of children, it damages the central
nervous system. In many countries, it has been considered
an important health problem and universal vaccinations have
been introduced, which caused a decrease in the number of
cases, eliminated the risk of severe complications, hospitali-
zations and deaths. Varicella vaccine is highly immunogenic.
A single dose of the vaccine prevents 97% of the vaccinated
from getting sick with severe form and 82% with mild form
of smallpox. In the United States, after the introduction of
universal varicella vaccination of healthy children, a reduced
incidence by 76-87% was observed in 1995-2000 [13]. The
most common complications of varicella in children are sec-
ondary bacterial infections of the skin and subcutaneous tis-
sue, pneumonia and acute neurological syndromes.

Research conducted in Germany by Liese et al. [14]
in 918 children hospitalized due to complications of varicel-
la, showed that in 77% of healthy children having no medical
risk factors, various complications in the course of varicella
occurred. On the other hand, Bozzola E. et al. [15] evaluated
the incidence of neurological complications in the course of
varicella in 404 children without immunodeficiency hospi-
talized in one of Rome’s hospitals in the years 2004-2011.
Neurological complications occurred in 76 patients (18.8%),
and the most common was inflammation of the cerebellum,
which was diagnosed in 34 children (44.7%). The authors of
the study suggest that in immunocompetent children, chick-
enpox complications may occur in the form of neurological
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disorders that prolong hospitalization, but usually do not
leave permanent consequences. In Poland, varicella compli-
cations requiring hospitalization occur in 7-8 cases per 1,000
cases [10].

While analyzing the NIH epidemiological data on infec-
tious diseases in Poland, a steady increase in the incidence
of chickenpox has been observed since 2004. At the same
time the implementation of vaccinations against this dis-
ease, in which the vaccine is not refundable in our country
in children and healthy people, varies in different provinces.
The highest number of the vaccinated in 2012 was record-
ed in the Mazowieckie (14.310 people) and relatively high
in the regions of Lower Silesia (5.299 people), Silesia (5.359
people), Pomerania (4.208 people) and Wielkopolska (4.486
people). The number of persons (in the age range 0-19 years)
vaccinated with chickenpox in the Lubelskie Province was
2.607, in Podkarpackie 1.245, and Swigtokrzyskie 788 peo-
ple [16].

The analysis of documentation of immunization cards
in health care institutions confirmed a small percentage of
performed vaccination against chickenpox. Only in a medi-
cal facility from Lublin, chickenpox vaccination was imple-
mented in 25.1% of the children out of 335 children included
in health care services in this unit, which is the highest per-
centage of children among all analyzed Health Care Cent-
ers. In the remaining institutions, 20.3% out of 256 children
under the healthcare services of the Health Care Centre
from Podkarpackie were vaccinated and 15.7% out of 216
children in a medical facility from the Swigtokrzyskie re-
gion. The vast majority of these vaccines, i.e. in 154 children
(including all three Health Care Centres) was covered by the
parents’ funds.

Pneumococcal infections cause Invasive Pneumococcal
Diseases (IPD). They can be especially severe in children
under 5 years of age. Attending nursery school or kindergar-
ten increases this risk. Before the introduction of vaccination
of infants and young children, severe pneumococcal infec-
tions in the United States every year caused death of about
40 thousand of people. Since the introduction in 2000 of the
universal vaccination program of infants and young chil-
dren with 7-valent conjugate pneumococcal vaccine (PCV-
7) the incidence and mortality due to IPD have significantly
decreased by 45% compared to the period 1998-1999 as
aresult of indirect effect, the so-called community resistance

TABLE 2. The number of children vaccinated against pneumococcal infection.

STREPTOCOCCUS PNEUMONIAE

NZOZ PULS-MED in Lublin

Primary Health Care Center nr 2 in Sanok

Medical Center ,,Eskulap” in Sandomierz

Total number of immunization cards — 335
Number of immunized children
with the refunded vaccine — 11

Total number of immunization cards — 256
Number of immunized children
with the refunded vaccine — 7

Total number of immunization cards — 216
Number of immunized children
with the refunded vaccine — 2

Year N % Year N % Year N %
2007 45 13.4 2007 4 1.6 2007 2 0.9
2008 21 6.3 2008 8 32 2008 4 1.8
2009 16 4.7 2009 21 8.2 2009 12 5.5
2010 22 6.5 2010 15 5.8 2010 11 5.2
2011 26 7.8 2011 17 6.6 2011 17 7.9
2012 18 5.4 2012 19 7.4 2012 19 8.8
TOTAL 148 44.1 TOTAL 84 32.8 TOTAL 65 30.1
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[17-19]. The recently published multicenter results of the
monitoring of IPD in Poland in the years 2006-2009 indi-
cated the incidence of 2.7/100 000 in children below 2 years
of age [7,12].

There is a very favorable situation in terms of vaccination
against pneumococcal infection in Kielce, where the propor-
tion of vaccinated children reaches 99% primarily due to
funding of this vaccine by local authorities for all children
up to 2 years. In March 2006, Kielce was the only city in Po-
land where for the first time — by the Decision of Municipal
Council — a free of charge PCV7 vaccination in a scheme
2+1 was introduced. Currently in Poland more than 30 lo-
cal government units under a special prevention program
implement vaccinations against pneumococcal infection
for healthy children. This increases the possibility to vac-
cinate children with funds entirely financed by the various
cities participating in the program [7].

According to the NIH data for the year 2012, in the Lubel-
skie Province 8.419 people were vaccinated against Strepto-
coccus pneumonia, including many children in the age range
0-14 years (7.317 people). In the province of Podkarpackie
totally 7.150 persons were vaccinated and in Swigtokrzyskie
— 5.946 people. Just like in the Lubelskie Province, the
largest number of children was vaccinated in the age range
0-14 years, i.e. 6.594 in Podkarpackie and 5.538 people
in Swietokrzyskie. As in the case of chicken pox, the state
of vaccination against pneumococcal infection in Poland
in 2012 was analyzed. The number of vaccinated subjects
was much greater than in the case of varicella, and most
vaccinations were performed in the Mazowieckie (42.236
persons), Silesia (20.310 persons), Wielkopolska (15.755
persons), Matopolska (16.603 people) and Lower Silesia
(16.944 persons) [16].

Vaccination against pneumococcal infection in the stud-
ied Health Care Centers was higher in relation to smallpox
vaccinations and showed that almost half of the children
in Lubelskie and slightly more than one third of children
in the Health Care Centre from Podkarpackie and almost one
third from the Swietokrzyskie received pneumococcal infec-
tion vaccination in the vast majority financed by parents.

Optimal implementation of immunization depends on ma-
ny factors, among which the most commonly mentioned is
vaccinology awareness of parents, the availability of free of
charge vaccines and sense of responsibility of parents for
their health and health of others [20]. It can be assumed that
obtaining free access to modern vaccines and good organiza-
tion of vaccination points combined with an effective parent
education will increase the percentage of children vaccinated
against pneumococcal infection and also chickenpox.

CONCLUSIONS

1. The number of children vaccinated against varicella
and pneumococcal infection varies between years
and centers, and does not show an increasing tendency .

2. In all the centers, a higher proportion of children was vac-
cinated against pneumococcal infection than chickenpox.

3. Despite the high activity of the anti-vaccine move-
ment, the level of implementation of vaccination against
pneumococcal infection and varicella can be regarded
as a positive phenomenon of parents’ vaccinology awareness.

Pol J Public Health 2014;124(4)

REFERENCES

1. Czajka H, Wysocki J. Szczepienia w profilaktyce chorob zakaznych.
Krakow: Help Med; 2010.

2. Rudkowski Z. Szczepienie przeciwko ospie wietrznej — systematyczny
przeglad aktualnej wiedzy. Med Prakt Pediatr. 2002;3:11-25.

3. Duszczyk E, Marczynska N, Talarek E. Ospa wietrzna — czy jest grozng
choroba? Zakazenia. 2009;1:63-7.

4. Zalecenia zespotu ekspertoéw dotyczace stosowania dwudawkowego
schematu szczepien przeciwko ospie wietrznej. Med Prakt Supl Szcz-
epienia. 2010;2:4-11.

5. Korona-Glowniak I, Malm A. Szczepienia przeciwko zakazeniom
pneumokokowym — korzysci dla zdrowia publicznego. Zdr Publ.
2010;120(3):306-10.

6. Pokorna-Katwiak D, Mastalerz-Migas A. Szczepienia zalecane w prak-
tyce lekarza rodzinnego. Terapia. 2010;4:63-8.

7. Patrzatek M, Albrecht P, Sobczynski M. Posredni, populacyjny wptyw
powszechnych szczepien skoniugowang szczepionka pneumokokowa
(PCV7) na czgstos¢ zachorowan na zapalenie pluc w Kielcach. Przeg
Epidemiol. 2011;65:51-6.

8. Gowin E, Wysocki J. Pneumococci — it’s never too late for vaccination
— case report. Przeg Pediatr. 2011;3:121-3.

9. Use of 13-valent pneumococcal conjugate vaccine and 23-valent pneu-
mococcal polysaccharide vaccine for adults with immunocompromising
conditions: recommendations of the Advisory Committee on Immuniza-
tion Practices (ACIP). MMWR. 2013;62:521-4.

10. Jankowska-Folusiak J. Powiktania ospy wietrznej u dzieci. Przeg Pedi-
atr. 2011;2:86-9.

11. Pilishvili T, Lexau C, Farley MM, et al. Sustained reductions in inva-
sive pneumococcal disease in the era of conjugate vaccine. J Infect Dis.
2010;201:32-41.

12. Skoczynska A, Sadowy E, Bojarska K, et al. The current status of inva-
sive pneumococcal disease in Poland. Vaccine. 2011;29:2199-205.

13. Gershon AA. Live-attenuated varicella vaccine. Infect Dis Clin North
Am. 2001;15:65-81.

14. Liese JG, Grote V, Rosenfeld E, et al. The burden of varicella compi-
cations bevor the introdiuction of foutine varicella vaccination in Ger-
many. Pediatr Infect Dis J. 2008;27(2):119-24.

15. Bozzola E, Tozzi AE, Bozzola M, et al. Neurological complications of
varicella in childhood: case series and a systematic review of the litera-
ture. Vaccine. 2012;30:5785-90.

16. Narodowy Instytut Zdrowia Publicznego, Panstwowy Zaktad Higieny,
Zaktad Epidemiologii Glowny Inspektorat Sanitarny, Departament
Zapobiegania i Zwalczania Zakazen i Chorob Zakaznych u Ludzi. Szc-
zepienia ochronne w Polsce w 2012 roku (podstawowe tablice robocze
— wstepne dane) 15.06.2013 .

17. Szczawinska-Poptonyk A, Brgborowicz A. Szczepienia ochronne w pro-
filaktyce zakazen uktadu oddechowego u dzieci. Terapia. 2012;2:18-26.

18.Jackson LA, Neuzil KM. Pneumococcal polysaccharide vaccines,
w: Vaccines, Plotkin S, Orenstein W, Offit P. Fifth Edition 2008.

19. Endrich M, Blank P, Szucs T. Influenza vaccination uptake and socioec-
onomic determinants in 11 European countries. Vaccine. 2009;27:4018-
24.

20. Bernatowska E, Pac M. Fakty o mitach — czy szczepionki sa bezpieczne.
Standardy Med Pediatr. 2011;8:711-8.

Corresponding author

Anna Bednarek

Sobianowice 85F, 20-258 Lublin 62
tel. 607-607-115

E-mail: bednarekanna@o?2.pl



