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Prevalence of Chlamydia trachomatis and Neisseria
gonorrhoeae in women of the Czech Republic armed
forces

Karasek L. "2, Svobodova P."?, Kiss 1., Nejedla D.""3, Smetana J.""2

'Military University Hospital Prague, Department of Gynecology 3™ Faculty of Medicine of Charles University and Military
University Hospital Prague, Czech Republic

2Department of Epidemiology, Military Faculty of Medicine, University of Defence, Hradec Kralove, Czech Republic

3Department of Microbiology, Military University Hospital Prague, Prague, Czech Republic

ABSTRACT

Background: Sexually transmitted infections (STls) are a serious health problem with global impact, more prominently in women.
Their prevalence is increasing, and the preventive measure options are not being sufficiently innovated.

The military environment is historically characterized by a higher incidence of STls. A prospective cross-sectional study was con-
ducted in order to analyze prevalence of common STls in women of the Czech Republic armed forces.

Material and methods: Chlamydia trachomatis (C. trachomatis) and Neisseria gonorrhoeae (N. gonorrhoeae) detection was per-
formed in 231 women between August 2020 and December 2023. Participants were divided into three groups according to their
military status. Group A - recruits (n = 84), Group B — active soldiers (n = 43) and Group C - control civilian group (n = 104).
Cervical smears were used to diagnose pathogens and data evaluating medical history and the occurrence of risk factors in women
were obtained using a detailed questionnaire.

Results: Ch. trachomatis prevalence was 6.0% (5/84) in group A, 2.3% (1/43) in group B and 2.9% (3/104) in group C. There was no
statistically significant difference between the groups (p = 0.601). No case of N. gonorrhoeae was recorded across the study (0/231).
Regarding known STl factors, the groups differed significantly in age. The median age in group A was 26 years while it was 29 years
in groups B and C similarly (p < 0.001). There was also significant in-between-groups difference in age of coitarche 16.0 vs. 16.0 vs.
17.0 years (p = 0,015). Women from group A reported more frequent absence from regular pap-smear attendance compared to
other groups (12.0% vs. 16.3% vs. 3.9%) (p = 0.032).

Conclusion: This study did not show any significant difference in prevalence of C. trachomatis and N. gonorrhoeae in females of
the Czech Republic Armed Forces compared to civilian women. Higher prevalence of selected STIs’ risk factors were reported in
recruits and active soldiers compared to civilian women.

Although not conclusively, shown findings should be considered a reason to foster the research on STls in the military environment
and to enhance preventive measures among women in the armed forces to limit impact of known STIs’ risk factors.

KEYWORDS
sexually transmitted infection — Chlamydia trachomatis — Neisseria gonorrhoeae — military — army

SOUHRN
KarasekL., SvobodovaP., Kiss ., Nejedla D., Smetana J.: Prevalence Chlamydia trachomatis a Neisseria
gonorrhoeae u zen vojakyn Armady Ceské republiky

Uvod: Sexudlné prenosné infekce (STI) jsou zavaznym zdravotnim problémem s globalnim dopadem. Casté&ji jsou diagnostikovany
u zen. Prevalence STI v soucasnosti opét roste a moznosti preventivnich opatieni jsou omezené. Vojenské prostredi se historicky
vyznacovalo ¢astéjsim vyskytem STI. S cilem analyzovat prevalenci béznych STI u Zen v ozbrojenych silach Ceské republiky byla
provedena prospektivni priifezova studie.

Material a metody: V dobé od srpna 2020 do prosince 2023 byly u 231 Zen provedeny odbéry k detekci Chlamydia trachomatis
(Ch. trachomatis) a Neisseria gonorrhoeae (N. gonorrhoeae). U¢astnice studie byly rozdéleny do tfi skupin dle vztahu k Arméadé Ceské
republiky. Skupina A - zadatelky o vstup do armady (n = 84), skupina B — vojakyné z povolani (n = 43) a skupina C - kontrolni civilni
skupina (n = 104). K detekci patogent byly vyuzity stéry z hrdla délozniho. Pro ziskani anamnézy a dat hodnoticich vyskyt riziko-
vych faktorl STl byla provedena dotaznikova studie.

Vysledky: Prevalence Ch. trachomatis byla ve skupiné A 6,0 % (5/84), ve skupiné B 2,3 % (1/43) a ve skupiné C 2,9 % (3/104)
(p = 0,601). Béhem studie nebyl zaznamendn zadny pfipad N. gonorrhoeae (0/231). V ramci hodnocenych znamych rizikovych
faktort STI se skupiny vyznamné lisily vékem. Median véku ve skupiné A byl 26 let, zatimco ve skupinach B a C to bylo 29 let
(p < 0,001). Dale byl mezi skupinami A, B a C zjistén vyznamny rozdil ve véku koitarche: 16,0 vs. 16,0 vs. 17,0 let (p = 0,015). Zeny
ve skupinach A a B v porovnani se skupinou C ¢astéji vynechdavaly preventivni cytologii (12,0 % vs. 16,3 % vs. 3,9 %) (p = 0,032).

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 3
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Zavér: Tato studie neprokazala vyznamny rozdil v prevalenci Ch. trachomatis a N. gonorrhoeae u zen vojakyf Armady Ceské re-
publiky v porovnani se zenami v civilnim prostiedi. U zadatelek o sluzbu v armadé a u vojakyn z povolani vsak byla v porovnani
s civilni skupinou prokazana vyssi prevalence vybranych rizikovych faktor( STI. Ziskana data by méla byt vnimana jako podnét
k pokracovani monitorovani STI ve vojenském prostiedi a k posilovani preventivnich opatieni s cilem omezit negativni dusledky

STl u Zen vojakyn.

KLICOVA SLOVA

sexualné prenosné infekce — Chlamydia trachomatis — Neisseria gonorrhoeae — armada — vojaci z povolani

Epidemiol Mikrobiol Imunol, 2025; 74(3): 135-140
https://doi.org/10.61568/emi/11-6568/20250808/141312

BACKGROUND

Sexually transmitted infections (STls) are a serious
health issue affecting both women and men world-
wide. Their incidence has an increasing tendency. The
most common bacterial pathogens include Chlamydia
trachomatis (Ch. trachomatis) and Neisseria gonorrhoe-
ae (N. gonorrhoeae). The WHO estimates that there
were 128.5 million new cases of Ch. trachomatis world-
wide in 2020 with a prevalence of 4.0% in women and
2.5% in men aged 15-49 years. There were 82.4 million
estimated new cases worldwide in 2020 in the case of
N. gonorrhoeae [1].

Even though these diseases are preventable and
treatable, their effect on health can be devastating. The
infection is often asymptomatic and affects women
more than men [2]. The disease can lead to damage of
reproductive organs and risk of deterioration of the in-
dividual’s fertility. Complicated infections may even re-
sult in life-threatening conditions such as tubo-ovarian
abscess in women.

The military environment has historically been asso-
ciated with a higher prevalence of STls. Specific army
factors, stress, community composition and availability
of medical care may play a role [3, 4]. Available data on
the incidence of Ch. trachomatis and N. gonorrhoeae
in the military are acquired mainly from large United
States (US) army registries [5]. Studies on European mili-
tary units are usually limited to their extent. The range
of reported rates of STls incidence in published manu-
scripts is wide ranging from 3.1% to 8.2% in case of Ch.
trachomatis and from 0.1% to 1.3% for N. gonorrhoeae
[6, 7]. However, most of the studies assess the STls in
soldiers without gender stratification or in men only.
Data on female soldiers'STIs epidemiology are scarce.
For these reasons we decided to conduct a study that
aimed to evaluate the epidemiology of STls in women
of the Czech Armed Forces. The pilot phase of our study
did not show significant difference in prevalence of Ch.
trachomatis and N. gonorrhoeae between recruits and
active soldiers of the Czech Armed Forces compared
to civilian women [8]. In this recent study we publish
complete epidemiological data together with STIs risk
factors evaluation.

MATERIAL AND METHODS

This was a prospective cross-sectional study con-
ducted between August 2020 and December 2023 in
a tertiary health care facility. The study protocol was
kept same as presented in our pilot study [8]. The par-
ticipants were informed about the study protocol in-
cluding vaginal examination, and a written consent
was obtained prior inclusion. The study was approved
by respective institutional Ethics Committee, reference
number of the decision 108/13-84/2029.

Inclusion criteria were stated as age of 18-45 years
and consent with gynecological exam and participa-
tion in the study in general. Exclusion criteria applied
were recent (one year or less) known STl infection and
dysplastic or neoplastic gynecological conditions of
vulva, vagina and cervix or body of uterus. History of
hysterectomy or trachelectomy was also considered as
exclusion criteria.

Enrolled women were divided into three groups ac-
cording to their status. Recruits entering the army at
the time of study comprised Group A. Active soldiers
comprised Group B and civilian women were assigned
in control Group C.

The study protocol consisted of a standard gyneco-
logical examination with a cervical smear for Ch. tra-
chomatis and N. gonorrhoeae detection. Mini tip brush
in kit with liquid amies preservation medium eSwab
(Copan, Brescia, Italy) was used. Examinations were
performed by one of two similarly skilled gynecolo-
gists. Laboratory detection of Ch. trachomatis and N.
gonorrhoeae consisted of DNA isolation using an auto-
mated nucleic acid extracting device, Nextractor NX-48
system (Genolution, Seoul, Korea) and detection per-
formed by real-time PCR using GeneProof Chlamydia
trachomatis and Neisseria gonorrhoeae PCR Kit (Gene-
proof, Brno, Czech Republic).

Detailed questionnaire was used to assess demo-
graphic data and known STl risk factors including age,
regular pap-smears, history of STl or cervical disease,
age of coitarche, number of lifetime and recent sexu-
al partners, usage of condom and other contraceptive
methods, addictive substances usage and marital sta-
tus.

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 3



Obtained data were numerically pseudo anonymized.
In women who were tested positive for STIs, a medical
follow-up was provided with an antibiotic therapy pre-
scribed.

Statistical analysis was performed in SPSS Statistics
v.21. The Fisher exact test and standard chi-square test
were used to determine difference in the STls preva-
lence between the groups. Kruskal-Wallis test or chi-
square/Fisher exact test were used to evaluate if the
groups differed in exposure to risk factors for STls. For
statistically significant results the post hoc test or Bon-
ferroni correction were applied. The level of statistical
significance was p < 0.05.

RESULTS

Prevalence of Chlamydia Trachomatis and Neisseria
Gonorrhoeae

A total of 231 women was enrolled in the study.
Recruits in group A (n = 84), active soldiers in Group
B (n = 43) and civilian women in control Group C
(n = 104). Answers from 229 (99.1%) women who com-
pleted the questionnaire were collected.

Ch. trachomatis was detected in 5/84 (6.0%) women in
group A, 1/43 (2.3%) in group B and 3/104 (2.9%) in group
C.There was no statistically significant difference in Ch. tra-
chomatis prevalence between the groups (p = 0.601).

Table 1. Analysis of ordinal STls risk factors in groups

PUVODNI PRACE

No case of N. gonorrhoeae was recorded across the
study (0/231).

Demographic Data and STIs Risk Factors

Regarding known STl risk factors, the groups differed
significantly in age. The median age in group A was 26
years while it was 29 years in groups B and C, similarly
(p <0.001).

The recorded median age of coitarche was 16 years
in group A, 16 years in group B and 17 years in group
C. This in-between-groups difference was statistical-
ly significant with lowest age of coitarche reported in
group A participants (p = 0,015). Groups did not differ
significantly either in number of lifetime sexual part-
ners or number of sexual partners last year (p = 0.415;
p = 0.053) (Table 1).

Regular Pap-smear attendance reported 73/83
(88.0%) women from group A, 36/43 (83.7%) women
from group B and 99/103 (96.1%) women from group
C (p = 0.032). Significantly more women from civilian
group underwent Pap-smear regularly compared to
recruits and active soldiers. The study did not show any
significant in-between-group difference in personal
history of STI (p = 0.107), cervical disease (p = 0.075),
usage of condom or other contraceptive methods
(p = 0.875), addictive substances usage (p = 0.830),
smoking (p = 0.054) or marital status (p = 0.197)
(Table 2).

| e [ i i
(years) sexual partners partners in last year
Median 26.0 16.0 8.0 1.0
Average 26.1 16.4 9.7 1.7
SD 57 1.8 8.6 1.6
N 84 79 78 79
Median 29.0 17.0 7.0 1.0
Average 28.7 17.1 9.3 1.8
SD 57 1.9 7.0 3.0
N 43 43 41 43
Median 29.0 17.0 6.0 1.0
- Average 28.9 17.3 9.2 14
SD 4.6 2.4 8.4 14
N 103 102 99 101
X 17.8 8.4 1.8 5.9
Degrees of freedom 2 2 2 2
Kruskal-Wallis NeRZI0E <0.001 0.015 0.415 0.053
apost hoctests W.5:} 0.021 0.132 X X
A-C 0.000 0.017 X X
B-C 1.000 1.000 X X

Explanations:
Bold: statistically significant results; N - number of subjects; SD - standard deviation; x - test statistics; A - Group A, military recruits; B - Group B,
active soldiers; C - Group C; civilian women; X — not calculated
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Table 2. Analysis of nominal STls risk factors in groups

. Group B Group C Test Degrees of
0 10 7 4

Pap-smear in

last 2 years 1 73
History of STI 776
History of 0 69
cervical disease [ 13
0 60
Oral contraceptive pill 14
(L C T L M Intrauterine device 3
usage Vaginal ring 2
Condom 3
Sterilization 0
0 51
Drug abuse o 7
1 2
Single 63
\ETHEIETE Married 12
Divorced 2

Explanations:

36
36
7
37

6.9 2 0.032
99
83
4.5 2 0.107
20
69
52 2 0.075
13
62
20
8
5.8 X 0.875
3
7
1
79
7.8 X 0.054
18
95
0.8 X 0.830
2
72
23 7.7 X 0.197
2

Bold: statistically significant results; N — number of subjects; Category 0 — negative answer; Category 1 - positive answer; X — not calculated

DISCUSSION

The main aim of this study was to determine preva-
lence of Ch. trachomatis and N. gonorrhoeae in women
of the Czech armed forces. Observed prevalence of Ch.
trachomatis was higher, although not significantly, in
recruits compared to active female soldiers and civilian
controls. This is in line with high prevalence of Ch. tra-
chomatis in military recruits shown by Gaydos et al. and
Boyer et al. respectively [9, 10]. High seroprevalence of
STls in recruits compared to civilians was also shown by
Agan et al,, even though in men only and for HPV [11].

Higher Ch. trachomatis prevalence in military person-
nel was reported in several studies during last decades.
Duron et al. published a study on French military ser-
vice members with Ch. trachomatis prevalence 8.2%
and 3.0% in females and males respectively [7]. Data
from US military also showed increased Ch. trachomatis
prevalence in soldiers [4, 12]. However, our study did
not show any significant increase of Ch. trachomatis
prevalence in active female soldiers. This is consistent
with an Austrian study which reported Ch. trachomatis
in 3.2% of male soldiers and none female soldiers, al-
though only 15 women were included in the study [13].
Similar prevalence (3.1%) of Ch. trachomatis was shown

by a study on German paratroopers and marines (155
males and 5 females) or by large Israeli study on female
soldiers (3.3%) [6, 14]. These data show that different
military settings vary in prevalence of Ch. trachomatis
and cannot simply be perceived as risky and proble-
matic altogether.

Population data on Ch. trachomatis epidemiology in
the Czech Republic are limited. Study performed on
pregnant asymptomatic women reported prevalence
rate of 2.2% [15]. Another study from Central Europe
region showed Ch. trachomatis prevalence 2.3% in
German 18-24 years old women [16]. There were 1810
new cases of Ch. Trachomatis infection reported in the
Czech republic during the 2023 year [17].

No case of N. gonorrhoeae was detected in our study.
Low prevalence of N. gonorrhoeae is in accordance with
German cross-sectional study which reported preva-
lence of 1.3% in soldiers [16]. Previously mentioned
large Israeli study showed detection of N. gonorrhoeae
in 1.1% of female soldiers [14]. Study on French service
members discovered only 1 case in 925 participants
(0.1%) [7].

Prevalence of N. gonorrhoege in the study on po-
pulation of the Czech pregnant women was 0.0% [15].
However, a slow increase in rates of N. gonorrhoeae is
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documented across Europe and this trend will surely
reach also the military environment [18]. Preliminary
data for Czech population reveal 2562 new cases of N.
gonorrhoeae in 2023 [171].

Groups in our study differed significantly in median
age of participants with youngest in the Group A. We
consider this a main limitation of the study. The diffe-
rence could prove crucial as it is well established that
STIs' prevalence is age-dependent with maximum
peak in age groups < 25 years old [19, 20]. Age stan-
dardization was not applied due to limited number of
positive detections. However, considering the charac-
ter of in-between-group age difference, the disparity
in STls prevalence between the groups would be even
smaller if standardization was applied.

Military recruits were shown to be at higher risk in
two of evaluated STls risk factors. Group A recorded the
lowest age of coitarche and together with active sol-
diers also lower rate of regular preventive PAP-smears.
The low age of coitarche in recruits could be explained
by high-risk behavior in military service-women shown
by Goyal et al. [21]. Simultaneously, early coitarche is
often associated with risky sexual behavior, a higher
number of sexual partners, substance use, and less
frequent use of barrier contraception [22]. A Swedish
study investigating risk factors associated with coital
initiation showed that earlier onset of menstruation
and a higher perceived social age may lead to earlier
initiation of sexual activity. Women with earlier coi-
tarche are also more likely to be victims of sexual vio-
lence [23].

The second main limitation of this study is the sam-
ple size and group distribution. The power of statistical
analysis was limited with the smallest number (n = 43)
of participants in the active soldiers group. Authors
consider this to be caused partly by concerns of active
soldiers regarding the results of STls detection in rela-
tion to the employment and partly by unavailability of
active soldiers due to their deployment across the units
out of the health care facility region.

Authors believe that strong point of this study is its
focus on female soldiers'STls epidemiology separately
from males. This is important as women are generally
more affected by STIs and most of the studies refer to
male soldiers or combined cohorts without clear gen-
der distribution.

CONCLUSION

This was the first study to analyze the epidemiology
of Ch. trachomatis and N. gonorrhoeae in women of the
Czech Republic Armed Forces. It did not demonstrate
significant differences in the prevalence of the patho-
gens compared to civilian women, but it did emphasize
a possibly increased STls risks in the context of military
service. The results should therefore serve as an incen-
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tive for further research and consideration of preven-
tive measures to minimize the risks of military service
for female soldiers’ fertility health.
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Epidemiological characteristics of human
leptospirosis in Slovak Republic, 2008-2019

Perzelova J.", Kotrbancova M., Fulova M., Brazinova A.
Comenius University in Bratislava, Faculty of Medicine, Institute of Epidemiology, Bratislava, Slovak Republic

ABSTRACT

Aim of study: The purpose of this study was observation of some epidemiological characteristics of human leptospirosis in Slova-
kia during 2008-2019.

Materials and Methods: Patients’ data analysed in this work were obtained from laboratory diagnostic and trawling question-
naires. The diagnosis of acute leptospirosis was confirmed by the serological examination in the micro-agglutination test in ac-
cordance with clinical and epidemiological data. Statistical analyses were performed by software STATA version 18 (StataCorp LP,
College Station, TX, USA).

Results: Average annual incidence rate in Slovakia in the study period was 0.185/100,000 population. Case-fatality rate was 2.48%
due to three fatal cases. The infection affected more men (80.16%) than women (19.84%) mostly in the age of 20-69 years old with
the peak in 50-59 years old. Almost three quarters of affected persons were people without professional exposure. The highest
number of cases was recorded in the period from June to November, peaking in August (25.62%). The most cases of infections were
reported from administrative regions Kosice (23.14%) and Trencin (22.31%).

Conclusions: Incidence rate of human leptospirosis maintains the declining character in the study period, which has been present
in recent decades in Slovakia. The numbers are most likely underreported, due to the misdiagnosing of leptospirosis cases caused
by broad spectrum of clinical manifestations and low awareness of clinicians of possible diseases etiology.

KEYWORDS
Leptospira - human diseases — epidemiology — incidence rate

SUHRN
Perzelova J., Kotrbancova M., Fulova M., Brazinova A.: Epidemiologické charakteristiky humannej
leptospirdzy v Slovenskej republike, 2008-2019

Ciel prace: Cielom prace bolo sledovanie vybranych epidemiologickych charakteristik humannej leptospirézy na Slovensku v ro-
koch 2008-2019.

Material a metédy: Udaje o pacientoch boli ziskané z vysledkov laboratérnej diagnostiky a dotaznikov. Diagnéza akutnej lepto-
spirézy bola potvrdena sérologickym vysetrenim v mikroaglutina¢nom teste v sulade s klinickymi a epidemiologickymi udajmi.
Statistické analyzy boli vykonané pomocou softvéru STATA verzia 18 (StataCorp LP, College Station, TX, USA).

Vysledky: Priemernd ro¢nd incidencia na Slovensku v sledovanom obdobi bola 0,185/100 000 obyvatelov. Miera letality bola
2,48 % v dosledku troch smrtelnych pripadov. Infekcia postihla viac muzov (80,16 %) ako Zeny (19,84 %) véacSinou vo veku 20-69
rokov s vrcholom vo veku 50-59 rokov. Takmer tri Stvrtiny postihnutych oséb boli ludia bez profesionalnej expozicie. Najvyssi po-
et pripadov bol zaznamenany v obdobi od juna do novembra s vrcholom v auguste (25,62 %). Najviac pripadov bolo hlasenych
z KosSického (23,14 %) a Trencianskeho kraja (22,31 %).

Zavery: Incidencia huménnej leptospirdzy si v sledovanom obdobi zachovéva klesajuci trend, ktory je na Slovensku pozorovany
v poslednych desatrociach. Pocty pripadov su pravdepodobne podhodnotené z dévodu nespravne stanovenej diagnézy kvoli
sirokému spektru klinickych prejavov a nizkej informovanosti lekdrov o moznej etiolégii ochoreni.

KLUCOVE SLOVA
Leptospira — ochorenia ludi - epidemioldgia — incidencia

Epidemiol Mikrobiol Imunol, 2025; 74(3): 141-148
https://doi.org/10.61568/emi/11-6568/20250808/141313

INTRODUCTION contact with an infected animal reservoir, but more
often is transmitted indirectly, through the water

Leptospirosis is worldwide occurring zoonosis and moist soil contaminated by the urine of infected
caused by pathogenic bacteria of the genus Leptospi- animals. The most important reservoirs are rodents,
ra [20, 25, 26, 27]. Human infection occurs after direct small mammals, cattle, pigs, sheep and horses [26].

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 3

141



PUVODNI PRACE

142

The usual portal of entry are abrasions or cuts in the
skin, the mucous membranes of the oral and nasal
cavities or conjunctiva. Human leptospirosis ranges
in its clinical spectrum from mild to lethal courses.
It may not have any clinical manifestation, or it may
manifest as a febrile influenzalike disease, meningo-
encephalitis, in the form of pulmonary haemorrhages
with respiratory failure or as fatal hepato-renal syn-
drome [28]. Incidence of human leptospirosis is af-
fected by environmental and socioeconomic factors,
which differ among countries and change over time.
The incidence rate in developed countries with tem-
perate climate is between 0.1-1/100,000 population
and in tropical and subtropical countries it is reported
to be more than 10/100,000 [1]. A disease incidence
rate rises when seasonal outbreaks occur or within
the risk groups with professional or social exposure
[1]. Absent or inadequate notification system in some
countries contributes to underestimated global in-
cidence rate of human leptospirosis [18], which is
1 million cases annually with almost 60,000 deaths
worldwide [16]. Another significant factor of under-
reporting is misdiagnosing of leptospirosis due to
broad spectrum of nonspecific clinical characteristics
or not recognizing the mild cases of disease [18]. Al-
though leptospirosis is more significant public health
problem in developing and humid tropical countries
than in temperate climate [25, 27], in the past, lep-
tospirosis was historically important human disease
in Slovakia with incidence rate up to 5/100,000 and
epidemic occurrence. It has been studied in Slovakia
since 1949, when the laboratory diagnosis of lepto-
spirosis was introduced and systematic surveillance is
carried out since 1970 [12]. Notification of leptospiro-
sis is mandatory in Slovakia and laboratory diagnosis
is performed in one workplace for the whole country,
in Bratislava, the capital city localized in Western Slo-
vakia. The objective of this study is to describe current
trends in epidemiology of human leptospirosis in Slo-
vakia, with a focus on reported acute cases in the pe-
riod from 2008 to 2019. The findings may contribute
to investigation and knowledge of the burden of this
disease and so may be useful for programs aimed at
its prevention and control.

MATERIALS AND METHODS

This study summarizes epidemiological characteristics
of human leptospirosis in Slovakia in past twelve years
(2008-2019). All reported cases of leptospirosis were
diagnosed at the Institute of Epidemiology, Faculty of
Medicine, Comenius University in Bratislava, which is
the only national diagnostic laboratory for human lep-
tospirosis in the country. All 121 patients” data analysed
in this work were obtained from laboratory diagnostic
and trawling questionnaires [2, 3,4, 5, 6,7, 8,9, 10, 11].

Variables evaluated in this study were the following: in-
cidence rate, etiology, distribution of cases in selected
professional categories and social groups, age-specific
and gender-specific rates, seasonality, geographical dis-
tribution and clinical forms of the disease. The diagnosis
of acute leptospirosis of all 121 patients was confirmed
by the serological examination of sera samples in the
microagglutination test by a 4-fold increase in antibody
titre or, in the case of a single serum sample, by a ti-
tre = 1: 1,600 in accordance with clinical and epidemio-
logical data. The set of Leptospira strains was used and
encompassed pathogenic and saprophytic strains rep-
resenting serological groups Icterohaemorrhagiae, Grip-
potyphosa, Sejroe, Javanica, Pomona, Canicola, Austra-
lis, Tarassovi, Bataviae, Ballum, Autumnalis, Pyrogenes,
Andamana and Semaranga. Leptospiral strains were cul-
tivated 10-14 days at 29 °C in liquid Korthof’s medium
enriched with yeast extract and rabbit serum. All statisti-
cal analyses were performed by software STATA version
18 (StataCorp LP, College Station, TX, USA).

RESULTS

During the period of 2008-2019, 121 patients with
acute leptospirosis were diagnosed and reported in
Slovakia. Out of the total number of analysed samples,
1.9% were positive in this period. Total incidence rate
of human leptospirosis ranges from 0.42/100,000 to
0.04/100,000 population. Average annual incidence
rate was 0.185/100,000 [2, 3,4, 5,6, 7,8,9, 10, 11]. In
Figure 1 we present incidence rate of leptospiral infec-
tions in Slovakia since 1949 till 2019. Incidence rate for
the period 2008-2019 is displayed in Table 1, together
with 95% confidence interval. During the study period,
three fatal cases were reported in 2009, 2010 and 2015,
case-fatality rate was 2.48%.

Most of the cases (53.72%) were classified as
Weil's disease caused by serovars Icterohaemorrhagiae
and Copenhageni (33.89%) followed by leptospirosis
caused by serovar Grippotyphosa (19.83%). Unexpect-
edly high proportion (12.4%) of etiologically unsolved
patients (in the group “other”) was recorded, including
those, whose sera showed paradoxical reactions typi-
cal for an early stage of acute leptospirosis. The rest of
infections were caused by serovars Australis (12.4%),
Sejroe (10.74%) and Pomona (10.74%). Fatal cases of
leptospirosis were caused by serovars Icterohaemor-
rhagiae+Copenhageni, Australis and one fatal infec-
tion was reported as paradoxical reaction (Table 2).

A total of 97 male patients (80.16%) and 24 female
patients (19.84%) with leptospirosis were reported in
2008-2019, of which two females and one male have
died. In both males and females, the main infecting
serovars were Icterohaemorrhagiae + Copenhageni. In
men, these serovars caused 28.1% of infections and in
women 5.79% (see Table 2).
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Figure 1. Incidence rate of human leptospirosis in Slovakia, 1949-2019

Table 1. Annual incidence rate of human leptospirosis in Slovakia, 2008-2019

[LL, UL] patients of analysed samples*
0.31;[0.2,0.51] 17 32/1562
m 0.37;[0.24, 0.57] 20 38/1890
m 0.42; [0.28, 0.64] 23 44/2098
m 0.15;[0.07,0.3] 8 30/1757
m 0.17;[0.09, 0.32] 9 21/1214
m 0.07;[0.03, 0.2] 4 11/1119
m 0.22;[0.13, 0.39] 12 20/1235
m 0.17;[0.09, 0.32] 9 20/954
m 0.18;[0.1,0.34] 10 23/870
0.07;[0.03, 0.2] 4 13/722
m 0.04; [0.01, 0.15] 2 17/757
m 0.05;[0.02, 0.17] 3 13/696
Explanations:

Cl - confidence interval; LL — lower level; UL — upper level; *some patients had several samples analysed

Table 2. Human leptospirosis by etiologic serovars in males and females in Slovakia, 2008-2019

e e I = ) === —
34[28.1] 715.79] 411[33.89]

19[15.7] 5 [4.13] 24[19.83]
EE 1119.09] 211.65] 13[10.74]
B 10 8.26] 312.48] 13[10.74]

(aus | 12[9.92] 3[2.48] 15[12.4]

[other | 1119.09] 41331] 15[12.4]

97 [80.16] 24[19.84] 121[100]

Explanations:

IC + CO - Icterohaemorrhagiae + Copenhageni; GTY - Grippotyphosa; SEJ - Sejroe; POM - Pomona; AUS - Australis
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During our study period, almost three quarters
(74.38%) of affected persons were people without pro-
fessional exposure to leptospires, for example adminis-
trative worker, lawyer, postman, ambulance driver and
people without occupation, such as pupils, students,
pensioners, housewives and unemployed people. Un-
employed people and people with no-risk occupations
in terms of exposure to leptospires are included in the
group “other”. On the contrary, people with professio-
nal exposure, such as farmers, workers, slaughterhouse
workers and field workers accounted only for 25.62%
(Table 3).

Most of human leptospirosis cases (22.31%) as well
as the highest incidence rate (0.298/100,000) were re-
ported in the 50-59 years old age group, followed by
60-69 and 20-49 years old age groups. During the
whole study period no infections were reported in chil-
dren under 10 years old (Figure 2).

Further we have looked at seasonal occurrence. The
highest number of cases in Slovakia was recorded in
August (25.62%), mainly due to the incidence of lep-

tospiroses caused by serovars Icterohaemorrhagiae +
Copenhageni (9.92%) and Grippotyphosa (4.96%). Lep-
tospiral infections caused by other serovars occurred
uniformly, without peaks throughout the year. One
fatal infection started in November and two in August
(Figure 3).

Out of 121 patients, 18.21% had severe course of in-
fection, 59.47% of patients had moderate course and
19.01% had mild course of the disease. In 3.31% of cases
the course of the disease and symptoms were not do-
cumented. The course of the disease was evaluated ac-
cording to the severity of the symptoms, complications
and a need and length of hospitalization. Mild diseases
were characterized as mild febrile illness, while severe
diseases were characterized as renal disorders, hepato-
splenomegaly, hemorrhagic manifestations or severe
lung damage. Icteric forms are typical for Weil’s disease
with present symptoms like yellow sclerae, dark urine
and light stool. In febrile forms, the most significant
symptom is fever associated with weakness, lassitude,
chills and shivering. Meningeal forms are accompanied

Table 3. Proportion of human leptospirosis by occupation in Slovakia, 2008-2019

(Farmers EIORE) 0[0] 0[0] 2[1.64] 0[0] 0[0] 715.77]
I -3 348 10083 00l 201641 20164  13[10.72]
Slaughterhouse workers 0[0] 0[0] 1[0.83] 1[0.83] 0[0] 0[0] 2[1.66]
Field workers 3248] 201641  2[1.65]  1[083]  1[0.83] 0[0] 917.43]
Pupils, students 5 [4.13] 4133] 10.83] 0[0] 0[0] 100831 11[9.09]
10[828]  5[413] 4[33] 3[248] 7[58] 4[33]  33[27.29]
. 0074 08281 4[33] 61496]  5[413]  8[663]  46[38.04]
Total n [%] 41[33.89] 24[19.83] 13[10.74] 13[10.74] 15[12.4] 15[12.4]  121[100]

Explanations:
IC + CO - Icterohaemorrhagiae + Copenhageni; GTY - Grippotyphosa; SEJ - Sejroe; POM - Pomona; AUS - Australis
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Figure 2. Proportion and incidence rate of human leptospirosis by age groups in Slovakia, 2008-2019
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by positive meningeal signs, aseptic meningitis or me-
ningoencephalitis. Icteric form was present in 30.59%
of cases, febrile in 45.45%, meningeal form in 18.16%,
the form of 3.31% cases was not documented and
2.49% of cases had other forms of infection — a nodal
form, a hemorrhagic form and hepato-renal syndrome
(Figure 4).

Three patients diagnosed during our study period
died of severe course of the disease. All of them had
icteric form of leptospirosis. The first one was 41 years
old woman from Levice district (administrative region
Nitra) with Weil's disease (caused by serovars Icterohae-
morrhagiae + Copenhageni). She was unemployed, li-

30
25
20

15 A

percent of total cases

PUVODNI PRACE

ving in low hygienic standard and she worked in damp
soil after the flood. She died due to acute hepato-re-
nal failure shortly after hospitalization. The second
case was 33 years old man with leptospirosis caused
by serovar Australis from Zilina district (administrative
region Zilina). He was unemployed, alcoholic, he had
liver cirrhosis and died during re-hospitalization. The
third patient was 30 years old, unemployed woman
with paradoxical reaction. She lived in Byt¢a district
(administrative region Zilina) in low hygienic standard,
in wooden hut without water supply. She had liver cir-
rhosis and died shortly after re-hospitalization due to
hemorrhagic shock.

I. II. IIL. V. V.

IC+CO GTY  =——=SEJ

VL

VIL

month

==—==POM  =——=AUS

e Other @ Total

Figure 3. Seasonality of human leptospirosis in Slovakia, 2008-2019

Explanations:

IC + CO - Icterohaemorrhagiae + Copenhageni; GTY - Grippotyphosa; SEJ - Sejroe; POM — Pomona; AUS - Australis
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Figure 4. Proportion of human leptospirosis by clinical forms in Slovakia, 2008-2019

Explanations:
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Slovakia is divided into 8 administrative regions.
Most of the infections in the study period were repor-
ted from KoSice region (23.14%), which is located in
Eastern Slovakia and Trencin region (22.31%) in West-
ern Slovakia. The lowest number of infections was re-
ported from Banska Bystrica region (3.31%) in Central
Slovakia and Bratislava region (4.13%) located in West-
ern Slovakia (Figure 5).

DISCUSSION

In our study we have described incidence of human
leptospirosis in Slovakia. An average annual incidence
rate of human leptospirosis during the period of
2008-2019 in Slovakia was 0.185/100,000 population.
Higher incidence rate (0.42/100,000 and 0.37/100,000
population) in 2010 and 2009 may be related to
weather conditions such as high temperature and hu-
midity. These conditions allow leptospires to survive
outside of the host organism, but they are also suit-
able for the reproduction and survival of host orga-
nisms (especially rodents and small mammals). Tem-
peratures during the year 2009 were average, but the
months of April, July, August and November were un-
usually warmer. Higher numbers of diseases have also
been reported in these months (55%). Precipitation
was above normal in the seven months of this year.
The year 2010 was warmer than previous years with
regular and heavy precipitation. The summer months
were high above average in terms of temperature and
precipitation, and floods occurred. This was reflected
in the number of diseases (87%) in the summer and
autumn months [10].

The value of 0.185/100,000 represents more than
tenfold decrease in comparison to period 1954 to
1963 when the average annual incidence rate was
2.08/100,000 [12]. Low occurrence of human leptospi-
rosis cases was documented also in other developed
countries including neighboring countries. Austria and
the Czech Republic reported average incidence rate
0.2/100,000 population, Hungary 0.1/100,000 popula-
tion and Poland 0.01/100,000 population in the years
2010-2019 [14]. The absence of outbreaks and changes
in social and economic life of Slovak population over
time, such as mechanization of industry, reduction of
agricultural workers, improvement of personal protec-
tion or better opportunities for housing and food stor-
age conditions may contribute to the decreasing trend
in notified incidence rate in Slovakia [12]. However, the
incidence rate is most likely underreported due to the
misdiagnosing of leptospirosis cases caused by broad
spectrum of clinical manifestations and low awareness
of clinicians of possible etiology of diseases, when pa-
tients respond well to the treatment. This is reflected in
decreasing number of samples annually sent for exa-
mination.

0-5%
5.1-10%
[ 10.1-15%
M 15.1-20%
W 20.1-25%

Figure 5. Proportion of human leptospirosis by administra-
tive region in Slovakia, 2008-2019

Explanations:
BA Bratislava; TT Trnava; NR Nitra; TR Trencin; BB Banska Bystrica;
ZA Zilina; PO Predov; KE Kosice

In the study period an increase in number of lepto-
spirosis cases caused by serovars Icterohaemorrhagiae
and Copenhageni, Australis and paradoxical reactions
occurred, but fewer serovars were involved in human
infections than in the past [12, 13]. Currently, most
infections are caused by serovars Icterohaemorrha-
giae and Copenhageni (33.89%) and Grippotyphosa
(19.83%)[2,3,4,5,6,7,8,9,10, 111. In the past, majority
of cases were caused by serovars Sejroe and Grippoty-
phosa [12, 13]. Some leptospira serovars are selectively
bound to certain animal species. Therefore, the spec-
trum of causative serovars depends on which animal
the affected person has been in contact with or on the
particular environment. For the Sejroe serovar, the main
host is the Mus musculus and the genus Apodemus. Due
to better storage conditions of foodstuff and targeted
rodent control, this serovar is no longer as common as
in the past. The main host of the serovars Icterohae-
morrhagiae and Copenhageni is a rat, with which people
living in poor social and hygienic conditions (including
the homeless) often come into contact. There are cur-
rently many more such people in Slovakia than in the
past.

Slight shift from the groups with professional expo-
sure to non-occupational groups (groups without pro-
fessional exposure or occupation at all) was noticed. At
the turn of the 1950s and 1960s, the ratio was 57.8%
vs. 42.2% in favour to professional exposure groups
[12]. During our study period, the ratio was 74.38% vs.
25.62% in favour to non-occupational groups. People
without professional exposure were mostly infected
during gardening, cleaning garden sheds and barns,
drinking water from unverified water sources or fish-
ing. Slaughterhouse workers (1.66%) and farmers
(5.77%) had the lowest representation among select-
ed occupations in our study period and each of them
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were infected only by two types of serovars, former by
Icterohaemorrhagiae + Copenhageni and Pomona, lat-
ter by Sejroe and Pomona [2, 3,4, 5,6,7,8,9, 10, 11].
Possible explanation can be a decline in the total num-
ber of workers in mentioned professions and reduction
of human exposure due to mechanization of industrial
production and better personal protection. Similar de-
cline in number of leptospirosis of professionally ex-
posed people was reported also from other industrial-
ized countries (e. g. Germany, Italy, Israel, Netherlands),
where leptospirosis has been common occupational
disease mainly among agricultural workers, but the rele-
vance of leptospirosis in the rural economy began to
decrease [12, 21].

Proportion of leptospirosis by age is shifting over
time and this shift is related to the changing activities
of people of various ages. In the second half of the last
century, many age groups were affected by leptospiro-
sis with most of the cases in young adults and persons
of productive age [12]. Nowadays, some age groups are
affected less commonly or not at all, and majority of
cases is in 20-69 years old persons with peak in 50-59
years old persons. Low occurrence or absence of infec-
tions in children and adolescents can be explained by
spending less time in nature and near natural water
areas and doing more indoor activities as compared
to the past. While the increased agespecific incidence
in the elderly people may be related to observed pre-
dominance of non-occupational risk exposure, which
is largely independent of physical fitness or ability to
work. Very similar results as ours come from Germany,
where 80% of cases were 30-69 years old persons with
the highest agespecific incidence in 60-69 years old
people. The lowest was in children under 10 years old
[21]. Studies from several countries pointed out, that
leptospirosis affected mostly men of age 20-64 [15, 16,
17,22, 24].

In the study of Costa et al. [16], the authors estimated
that there are annually 1.03 million cases and 58,900
deaths due to leptospirosis worldwide and case-fatality
rate of acute leptospirosis is 6.85%. Haake and Levett
[19] concluded that case-fatality rate for leptospirosis
varies from 5% to 40%. During our study period, two
women and one man died due to severe icteric form of
leptospirosis, therefore case-fatality rate was 2.48%. In
Netherlands during longterm study (1925-2008), case-
-fatality rate for patients with reported leptospirosis was
6.5%, but the annual number of deaths decreased over
time, probably because of improved treatment [18].
Even higher case-fatality rate was noticed in Ukraine,
the average national case-fatality rate in 2005-2015
was 9.8% [23]. Low case-fatality rate in Slovakia can be
explained by the fact that patients often receive anti-
biotic treatment immediately after the onset of symp-
toms, before the diagnosis is confirmed. Therefore, the
disease is rarely fully developed before the patient
receives the treatment. Fatal cases are predominantly
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untreated and uncooperative patients. In our study, all
three fatal cases were patients living in poor social and
hygienic conditions. They were unemployed, 30-41
years old people. Most of the cases during our study
period were febrile infections (45.45%) with moderate
course of infection (59.47%). Mild course of the disease
had 19.01% of patients and severe course had 18.21%
of patients. In the study of Zubach et al. [29] out of 395
patients only 2.3% had mild disease, moderate disease
was observed in 27.3% and severe disease occurred in
70.4%.

The number of detected positive patients may be
positively or negatively affected by the economic de-
velopment of individual administrative region, the
social and hygienic level of their inhabitants, the avail-
ability of the laboratory analysis (which is performed in
Western Slovakia) and the number of samples sent for
examination. The number of detected positive patients
from individual regions differed. No part of Slovakia
can be unambiguously described as high or low occur-
rence of leptospirosis.

Gender specific incidence and seasonality of hu-
man leptospirosis have not changed over time. The
higher proportion of male cases persists, what can be
explained by more frequent exposure of men to lep-
tospires during professional and leisure time activities
than women. The occurrence of human leptospirosis
maintains a typical seasonal character. The highest
proportion of infections was observed from June to
November (77.73%). These findings are similar to sea-
sonal occurrence in the 1950s [12]. Other countries in
Europe have also recorded the highest distribution of
leptospirosis in the same months of the year. This sea-
sonal pattern can be explained by rainfalls, higher tem-
peratures and increased number of rodents and small
mammals in the warm months of the year in combina-
tion with leisure or occupational outdoor activities of
people [17].

CONCLUSIONS

In 2008-2019, incidence rate of human leptospiro-
sis maintains the declining character, which has been
present in recent decades in Slovakia. Average annual
incidence rate in the study period was 0.185/100,000
population and case-fatality rate was 2.48%. Although
a decline in incidence rate can be explained, for ex-
ample, by industrialization and changed lifestyle of
population, we assume that incidence rate is under-
estimated and reflects mostly manifested infections.
Leptospirosis remains a threat for human population,
due to the existence of animal sources of infection.
Consistent and systematic surveillance is therefore the
basic tool for detection of the real burden and conse-
quently effective control and management of this zoo-
notic disease.
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Vysledky surveillance pertuse v Jihomoravském kraji
2024

Sponiar Ovesna V. "2, Ciupek R.", Bohac¢ovaR.

'Krajska hygienicka stanice Jihomoravského kraje se sidlem v Brné
2Univerzita obrany — Fakulta vojenského zdravotnictvi, Katedra epidemiologie, Hradec Kralové

SOUHRN

Uvod: Pertuse je vysoce infekéni onemocnéni dychacich cest zplsobené bakterii Bordetella pertussis, které se navzdory dlouho-
dobé vysoké proo¢kovanosti stale vyskytuje v détské i dospélé populaci. V roce 2024 byl v Ceské republice zaznamenan vyrazny
narust incidence pertuse.

Material a metody: Cilem studie bylo popsat vyskyt pertuse v Jihomoravském kraji v roce 2024 na zakladé dat z Informacniho
systému infek¢nich nemoci (ISIN) a provést analyzu zakladnich epidemiologickych ukazateld vcetné ockovaciho statusu.
Vysledky: V Jihomoravském kraji bylo v roce 2024 hlaseno 3 524 pfipadt pertuse (incidence 287,3/100 000), pficemz nejvice pii-
padd (20,1 %) bylo ve vékové skupiné 15-19 let. Pfestoze 89,2 % nemocnych bylo oc¢kovano, aktivni prenos Bordetella pertussis
v populaci pretrvaval, zejména v dusledku vyvanuti imunity a ¢astych subklinickych forem onemocnéni u adolescentli a dospé-
lych. Nejzavaznéjsi pribéh onemocnéni byl pozorovan u kojenct do 1 roku, u nichz byl zaznamenan vysoky podil hospitalizaci.
Zavér: Dramaticky nardst vyskytu pertuse v roce 2024 byl ovlivnén kombinaci faktort — oslabenim ochranného ucinku vakcin,
genetickou adaptaci pivodce, zlepsenim laboratorni diagnostiky, vyssi informovanosti odborné i laické vefejnosti a také s vlivem
omezeni ptirozené cirkulace pertuse v populaci v obdobi protiepidemickych opatfeni béhem pandemie onemocnéni covidem-19.
Pro G¢innou kontrolu pertuse je zasadni posilit pravidelné preockovani, zefektivnit diagnostiku a zlepsit informovanost populace
o vyznamu ochrany nejzranitelnéjsich skupin, zejména kojenct.

KLICOVA SLOVA
pertuse - Cerny kasel - davivy kasel - ockovani

ABSTRACT

Sponiar Ovesna V., Ciupek R., Bohacova R.: Pertussis surveillance data from the South Moravian
Region, 2024

Introduction: Pertussis is a highly infectious respiratory disease caused by the bacterium Bordetella pertussis, which still occurs in
both the paediatric and adult population despite a continuous high vaccine coverage. In 2024, a significant increase in pertussis
was found in the Czech Republic.

Material and Methods: The aim was to describe the incidence of pertussis in the South Moravian Region (SMR) in 2024 based
on data from the Infectious Disease Information System and to analyse basic epidemiological indicators including vaccination
status.

Results: In the South Moravian Region, 3,524 cases of pertussis (287.3/100,000) were reported in 2024, with the highest number
of cases (20.1%) in the 15-19 age group. Although 89.2% of patients were vaccinated, active transmission of Bordetella pertussis
persisted in the population, mainly due to immunity waning and frequent subclinical forms of the disease in adolescents and
adults. The most severe course of the disease was observed in infants under 1 year of age, with a high proportion of hospital
admissions.

Conclusion: The dramatic increase in pertussis in 2024 was related to a combination of factors: a weakening protective effect of
vaccines, genetic adaptation of the causative agent, improved laboratory diagnosis, increased awareness of both the professional
and general public, and reduced circulation of pertussis in the population as a result of the COVID-19 pandemic control measures.
For effective control of pertussis, it is essential to promote regular booster doses of pertussis vaccine, to improve diagnosis, and to
raise awareness of the population on the importance of protecting the most vulnerable groups, especially infants.

KEYWORDS
pertussis - whooping cough - vaccine
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uvoD

Pertuse (Cerny kasel) je akutni, vysoce infek¢ni one-
mocnéni dychacich cest zplsobené bakterii Bordetella
pertussis. Typicky klinicky obraz se sklada ze tfi stadii: ka-
taralni (1-2 tydny), paroxysmalni (2-6 tydn(i se zadchvaty
davivého kasle, jejichz cetnost i zdvaznost se postupem
Casu zvysuje) a stadium rekonvalescence (nékolik tydnt
az mésicq, a to i v pfipadé v¢asné antibiotické terapie).
Nejzavaznéjsi prabéh a nejvyssi riziko umrti jsou zazna-
menavany u kojenct, zejména do 6 mésict véku. [1]

Zdrojem nakazy je vyhradné infikovany ¢lovék, pre-
nos probiha vzdusnou cestou nebo kapénkami. Infek¢-
nost trva od konce inkubacni doby (7-21 dn(l) napfic¢
vsemi stadii onemocnéni a vylu¢ovani plivodce muze
pretrvavat tydny az mésice. Attack rate pro vnimavé
kontakty mezi spoluzéky ve Skole se odhaduje na 50 az
80 %, v rodinach na 80-90 % [2]. Reproduk¢ni ¢islo (Ro)
se uvadi v rozmezi 12-17 (pro srovnani R, pro spalnicky
je 12-18, pro pfiusnice 4-7 a pro sezonni chfipku pou-
ze 1-4) [3].

V Ceské republice (CR) bylo plo$né o¢kovani proti
pertusi zavedeno v roce 1958. Postupem casu se vsak
ukazalo, ze ochrana po ockovani neni dlouhodoba
— dochézi k tzv. vyvanuti imunity. Pfestoze proocko-
vanost zUstava vysokad, od 90. let 20. stoleti incidence
opét narlstd. V soucasnosti se oc¢kuje kombinovanou
hexavakcinou ve schématu 2 + 1 (prvni davka od 9.
tydne, druha po 2 mésicich, tfeti v 11.-13. mésici véku)
a nasledné posilujicimi davkami v 5 a 10 letech [4]. Pre-
ockovani alespon jednou dévkou v dospélosti je dopo-
ruceno, ale neni plosné hrazené [5].

Ani postvakcinacni, ani postinfekéni imunita neni tr-
val4, v pfipadé onemocnéni osob po ockovani ¢i pro-
délani onemocnéni dochazi ¢asto k subklinickému ci
asymptomatickému pribéhu. Z epidemiologického
hlediska predstavuji tyto pfipady riziko jako rezervodar
a potencialni zdroj onemocnéni pro své okoli [2, 6, 7].

Nejohrozenéjsi a nejvnimavéjsi skupinou zlstavaji
kojenci do 1 roku, ktefi jesté nebyli ockovani. Matef-
ské protilatky prenesené pupecnikovou krvi poskytuji
ochranu pouze po dobu 4-8 tydnd. Doporucuje se
proto ockovani téhotnych Zen pro castecné prekryti
intervalu od narozeni ditéte do navozeni imunity po
ockovani [8, 9].

Obdobi zvysené incidence se periodicky opakuji
v cyklech kazdych 2-5 let. Epidemické cykly potvrzuji
trvalou pfitomnost plvodce v populaci a dostate¢nou
vnimavost populace k ndkaze navzdory vysoké pro-
ockovanosti[10, 11].

V roce 2024 byl v Jihomoravském kraji (JMK), stejné
jako v celé CR, zaznamenan vyrazny vzestup incidence
pertuse. Cilem tohoto ¢lanku je popis vyskytu onemoc-
néni v JMK v roce 2024 na zakladé dat z Informacniho
systému infek¢nich nemoci (ISIN) a analyza zékladnich
epidemiologickych charakteristik v¢etné ockovaciho
statusu.

MATERIAL A METODA

Data o vyskytu pertuse v JMK a celé CR byla ¢erpana
z ISIN a z publikovanych udaja Statniho zdravotniho
ustavu (SZU). Pro analyzy dlouhodobého vyvoje vysky-
tu onemocnéni bylo vyuzito obdobi poslednich 30 let,
od roku 1995 do roku 2024.

Povinnost hlaseni diagnostikovanych pfipadl per-
tuse v CR je nyni zakotvena v zakoné ¢. 258/2000 Sb.,
o ochrané vefejného zdravi [12], a je dale upravena
vyhlaskou ¢. 306/2012 Sb., o podminkéach predcha-
zeni vzniku a Sifeni infekénich onemocnéni a o hy-
gienickych pozadavcich na provoz zdravotnickych
zafizeni a vybranych zafizeni socialnich sluzeb [13],
a vyhlasku ¢. 389/2023 Sb., o systému epidemiologic-
ké bdélosti pro vybrana infek¢ni onemocnéni [14].
Poskytovatelé zdravotnich sluzeb hlasi kazdy pfipad
pertuse organu ochrany verejného zdravi, ktery dale
zajisti epidemiologické 3etfeni a vykazani zjisténych
informaci do ISIN.

V ISIN jsou u vSech vykdazanych ptipadl pertuse
dostupna data o pohlavi, véku, misté bydlisté, izola-
ci nemocného, Umrti, souvislosti s jinym pfipadem,
oc¢kovacim statusu (véetné pripadného dlivodu ne-
ockovani), provedené laboratorni diagnostice a v pfi-
padé déti i informace o ockovani matky béhem tého-
tenstvi.

Pro vypocet relativnich ukazateld byly pouzity hod-
noty stfedniho stavu obyvatel JMK a CR publikované
Ceskym statistickym Ufadem. Zpracovani dat bylo pro-
vedeno v tabulkovém procesoru MS Excel.

VYSLEDKY

V roce 2024 bylo v CR zaznamenano celkem
37 375 pfipadl pertuse, coz odpovida incidenci
342,9/100 000 obyvatel. V JMK bylo hldseno 3 524 pfi-
padd, incidence tedy cinila 287,3/100 000 obyvatel.
Tyto hodnoty vyrazné prevysuji trovné z predeslych
let - na celostatni Urovni se jedna pfiblizné o 70naso-
bek primérné rocniincidence zlet 1995-2023 a 15na-
sobek oproti dosud nejvyssi ro¢ni incidence. Vyvoj in-
cidence v CR a JMK za poslednich 30 let je zobrazen
v grafu na obrazku 1.

Od zacéatku roku 2024 byl pozorovan postupny
narlst hlasenych pfipadd, jak zobrazuje graf na ob-
razku 2. Nejvyssi pocet nové vzniklych onemocné-
ni v CR pfipadal na duben (6 040 osob podle data
vzniku ptiznakd, 6 449 pfipadl dle data vykazani do
ISIN), zatimco v JMK vrcholila incidence az v ¢ervenci
(477 osob podle data vzniku pfiznak(, 517 dle data
vykdazani).

Onemocnéni pertusi se v roce 2024 v JMK vyskytlo
ve viech vékovych skupinach. Nejvyssi zastoupeni (710
osob; 20,1 %) pfipadalo na vékovou kategorii 15-19 let,
s nejvyssi vékoveé specifickou incidenci 1 102,7/100 000

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 3
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Obr. 1. Vyvoj incidence pertuse v CR a JMK v letech 1995-2024
Figure 1. Pertussis incidence in the Czech Republic and South Moravian Region in 1995-2024
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Obr. 2. Pocet hlasenych onemocnéni pertusi dle mésice vykazani (VYK.) a mésice vzniku prvnich pfiznak(i onemocnéni (PP) v CR

a JMKv roce 2024

Figure 2. Reported cases of pertussis by reporting month and month of first symptoms in the Czech Republic and South Moravian

Region in 2024

obyvatel. Druhou nejcastéji postizenou skupinou byli
adolescenti ve véku 10-14 let (408 osob; 11,6 %, inci-
dence 614,4/100 000 obyvatel). Vyznamny byl rovnéz
vyskyt u kojencli do 1 roku véku (53 onemocnéni, avsak
3. nejvyssi vékové specifickd incidence 494,5/100 000).
Nejmladsi nemocny byl ve véku 9 dni, nejstarsi 92 let.
Mirna prevaha byla zaznamenana u Zen (1 870 osob;
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53,1 %) oproti muzim (1 654 osob; 46,9 %). Vzhledem
k tomu, Ze rozdil mezi pohlavimi nebyl epidemiologic-
ky vyznamny, nebyla tato charakteristika déle analyzo-
vana.

Grafy na obrazcich 3 a 4 zachycuji rozdéleni poctd
onemocnéni pertusi podle véku a pohlavi a vékové
specifickou incidenci v JMK v roce 2024.

151



PUVODNI PRACE

152

Pocet hlasenych onemocnéni

700
m Muz
600 .
HZena 308
500
400
300 203
200 135 402
127
100 205
(122
89
o KA

Do 1roku 1-4roky 5-9let 10-14 15-19

292
250

125
3
164 i =
7 49
69 44

20-24  25-34 35-44 45-54 5564 65-74 Nad75
let

Vékové skupiny

Obr. 3. Pocet hlasenych onemocnéni pertusi dle vékovych skupin a pohlavi (JMK, 2024)
Figure 3. Reported cases of pertussis by age group and sex (South Moravian Region, 2024)
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Obr. 4. Vékoveé specificka incidence dle vékovych skupin (JMK, 2024)
Figure 4. Age-specific incidence of pertussis (South Moravian Region, 2024)

Tabulka 1. Pocet hospitalizovanych osob s pertusi dle vékovych skupin (JMK, 2024)
Table 1. Hospital admissions for pertussis by age group (South Moravian Region, 2024)

Hospitalizace 24
[%] 453

V roce 2024 bylo v Jihomoravském kraji hospitalizovano
100 osob s pertusi, coz predstavuje 2,8 % viech nahlase-
nych onemocnéni. Nejvice hospitalizaci bylo zazname-
nano u kojencd do 1 roku (24 osob, 45,3 %). V ostatnich

EHHMHMEEEE =

I l I I

vékovych kategoriich byly hospitalizace ojedinélé (viz ta-
bulka 1). Celkem 14 hospitalizovanych osob vyzadovalo
intenzivni péci (JIP/ARO), z toho 8 kojencti do 1 roku. Umr-
ti v souvislosti s pertusi nebylo v JMK v roce 2024 hlaseno.
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Obr. 5. Vyvoj pouzitych laboratornich metod pii diagnostice pertuse (JMK, 2024)
Figure 5. Laboratory tests used for diagnosis of pertussis (South Moravian Region, 2024)
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Obr. 6. Stav ockovani osob s pertusi dle vékovych skupin (JMK, 2024)
Figure 6. Vaccination status of pertussis patients by age group (South Moravian Region, 2024)

Laboratorni potvrzeni pertuse bylo v roce 2024
v JMK provedeno nej¢astéji pomoci polymerazové
retézové reakce (PCR), kterad potvrdila 1 780 onemoc-
néni (50,5 %). Kultiva¢né bylo prokazano 25 pfipadi
(0,7 %). Sérologickym vysetfenim bylo potvrzeno 1 673
onemocnéni (47,5 %), pficemz pouze 179 z nich bylo
ovéfeno parovym odbérem. Ve zbyvajicich 1494 pfi-
padech byla diagndza stanovena na zékladé jediného
vzorku - tyto byly klasifikovany jako pravdépodobné.
U 46 osob byla diagnéza stanovena na zakladé klinic-
kého obrazu a epidemiologické souvislosti, bez labora-
torniho vysetreni. Rozlozeni pouzitych diagnostickych
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metod a jejich vyvoj béhem roku ukazuje graf na ob-
razku 5. S postupem ¢&asu byl patrny nardst vyuzivani
PCR testq, které z velké ¢asti nahradily dfive rutinné po-
uzivané sérologické metody.

U vétsiny osob s pertusi v roce 2024 v JMK nebyla
identifikovana konkrétni expozice infekci - souvislost
s jinym onemocnénim byla zjisténa pouze u 926 pripadd
(26,3 %). Nejcastéji Slo o pfenos v ramci rodiny (574 osob;
16,3 % viech vykdzanych onemocnéni) a ve $kolnim pro-
stredi (316 osob; 9,0 %). Ojedinéle byl uveden jiny typ
kontaktu, napf. ve zdravotnickém zafizeni (8 osob) nebo
v zaméstnani (27 osob).
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U déti ve véku do 4 let byl pfenos v rodiné vyznamné
Castéjsi. Ve vékové skupiné 1-4 roky byl zaznamendn
u 40,5 % onemocnéni, u kojencl do 1 roku dokonce
u 62,5 %.

Z celkového poctu 3 524 osob s pertusi bylo 3 144
(89,2 %) ockovéno alespori jednou déavkou vakciny
proti pertusi, 374 osob (10,6 %) o¢kovano nebyloa u 6
osob nebylo mozné ockovaci status urcit (cizinci bez
doklad(i o oc¢kovéni). Stav ockovani podle vékovych
skupin je uveden v grafu na obrazku 6.
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Neockované osoby se vyskytovaly nejcastéji ve véko-
vych skupinéach 65 let a vice, tzn. osoby narozené pred
zavedenim plosného ockovani. U mladsich dospélych
Slo vétsinou o osoby ze zahranici, zejména z oblasti
s omezenou dostupnosti o¢kovani.

Odmitnuti oc¢kovani formou podepsani negativniho
reverzu zdkonnymi zastupci ditéte bylo zjisténo celkem
u 77 osob, nej¢astéji ve véku 5-9 let (35 osob, 13,6 %).
Detailni rozbor diivodd neockovani u déti a adolescen-
th do 19 let poskytuje graf na obrazku 7.
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Obr. 7. Dlivody neockovani proti pertusi u déti a adolescentu s pertusi dle vékovych skupin (JMK, 2024)
Figure 7. Reasons for not being given pertussis vaccine in paediatric and adolescent pertussis patients by age group (South Moravian

Region, 2024)
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Obr. 8. Rozlozeni podanych dévek ockovani proti pertusi u osob s pertusi ve vékové skupiné 15-19 let (JMK, 2024)
Figure 8. Distribution of pertussis vaccine doses in pertussis patients in the 15-19-year age group (South Moravian Region, 2024)
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V nejpostizené;jsi vékové skupiné 15-19 let byla pro-
vedena podrobnd analyza konkrétnich dat oc¢kovani.
Tato skupina by navic podle platného oc¢kovaciho ka-
lendafe jiz méla byt kompletné oc¢kovana Sesti davka-
mi vakciny proti pertusi. Udajné o¢kovéno bylo celkem
705 (99,3 %) ze 710 piipadl v této vékové kategorii,
Castecné se tato informace vsak opira pouze o sdéleni
praktického lékare bez dolozené dokumentace. Kon-
krétni zaznam o aplikaci preo¢kovani v 10 letech (6.
davka) byl dostupny u 662 osob (96,7 %), udaj o preo-
¢kovani v 5 letech (5. davka) u 582 osob (82,6 %) a o za-
kladnim ockovani (3 + 1 davky do 20. mésice véku)
U 424-440 osob (60,1-62,3 %) - rozdil v poc¢tech odrazi
skutec¢nost, Ze u ¢asti osob byly dohledané udaje pou-
ze k nékterym davkam.

Z téchto zjisténych udaju vyplyva, ze podani zéklad-
niho oc¢kovani bylo ve vétsiné pfipadd provedeno vcas
- do 20. mésice véku (94,8 % ze znamych udaju). Preo-
¢kovani v 5 letech (5. davka) probéhlo radné v 83,3 %
pfipadd, pficemz 12,9 % bylo podano predcasné ve 4
letech a 3,8 % opozdéné v 6-10 letech. Preockovani
v 10 letech (6. davka) bylo provedeno v 79,0 % pfipa-
dd, dalsich 4,8 % bylo provedeno pred¢asné v 9 letech
a 16,2 % pozdéji v 11-16 letech). Graf 8 znazornuje roz-
loZeni davek ockovani u této skupiny.

Zvlastni pozornost zasluhuje skupina kojencli do
1 roku véku (53 osob). Z nich bylo 26 ockovano jednou
az tremi davkami vzhledem k véku, zatimco 27 bylo
zcela neockovanych (nejcastéji z dlvodu pfilis nizké-
ho véku k zahdjeni ockovani). Celkem 17 z téchto 27
neockovanych kojencll vyzadovalo hospitalizaci, u 4
dokonce hospitalizaci na JIP. Ovsem 4 déti hospitalizo-
vané na JIP ze 7 hospitalizovanych celkem byly i mezi
Castecné ockovanymi.

Ani jedna z matek téchto déti nebyla ockovéana proti
pertusi v téhotenstvi, pred téhotenstvim ani kratce po
porodu.

Preockovani v dospélosti dle doporuceni absolvova-
lo pouze 8 osob, z nichz 4 osoby byly ockovéany v roce
2024 a v tomtéz roce pertusi onemocnély.

DISKUSE

Zavedeni plo3ného oc¢kovani proti pertusi v Cesko-
slovensku v roce 1958 vedlo k vyraznému poklesu in-
cidence i umrtnosti. Od 90. let 20. stoleti vSak dochazi
k opétovnému vzestupu, ktery je pfipisovan nejcastéji
omezeni ,pfirozeného booster efektu” (snizeni cirkula-
ce Bordetella pertussis v populaci s vysokou proocko-
vanosti) [11, 15, 16]. Vyznam mohlo mit téz zvyseni
mezinarodni migrace a cestovani, s moznosti zavlece-
ni kmena s odlisnou antigenni strukturou, v disledku
zmény politického usporadani po roce 1989 [16, 17].
Studie navic poukazuji na schopnost Bordetella per-
tussis geneticky se adaptovat na vakcina¢ni kmeny, coz
umoznuje vznik novych linii, které mohou byt ¢astec-
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né rezistentni k vytvofenym protildtkdm. To je umoc-
néno tzv. selek¢nim tlakem, kdy pfitomnost ockovani
favorizuje prezivani novych linii, které se mohou S$ifit
i u o¢kovanych jedinct [7, 18].

Dal$im milnikem v epidemiologii pertuse byl v CR rok
2007, kdy se zacaly rutinné pouzivat acelularni pertu-
sové vakciny namisto pGvodnich celobunéénych. Ten-
to krok sice pfinesl snizeni reaktogenity, ale soucasné
i kratsi trvani postvakcinac¢ni imunity, zejména u ado-
lescentl oc¢kovanych vyhradné aceluldrnimi vakcinami
[10, 19].V CR byl narGst incidence patrny jiz pred pre-
chodem k acelularnim vakcinam, nicméné po jejich za-
vedeni se epidemickd kfivka posunula jesté vyraznéji
[18].

Také je treba uvazit, ze plvodné byla pertuse pova-
zovana hlavné za détské onemocnéni, avsak od 90. let
dochazi k posunu nejvyssi incidence k vyssim vékovym
kategoriim. Po zavedeni pfeockovani v 10 letech (od
roku 2009) se incidence nejvice koncentrovala ve sku-
piné 15-19 let [1, 11], coz potvrzuji i aktudlni data z Ji-
homoravského kraje. Tento trend je patrny i v zahranici
- napt. v Dansku, Nizozemsku nebo Némecku, kde byla
v roce 2023 hlasena vyraznd aktivita pertuse ve véko-
vych skupinach adolescentt [20, 21].

U dospélych osob se pertuse v minulosti téméf ne-
diagnostikovala (historickd podhlasenost), avsak od
poloviny minulé dekady pribyvalo také ptipadd u do-
spélych, v nékterych letech tvofili dospéliaz 75 % vsech
pfipadl [1, 22]. U dospélych a adolescentl se pertuse
Casto projevuje atypicky — nejcastéji jako dlouhotrvaji-
ci kasel bez dalSich symptom{. Tyto subklinické infekce
jsou snadno prehlédnutelné, coz zvysuje riziko preno-
su na vnimavé jedince, zejména na zranitelné skupiny
jako jsou novorozenci [2, 6, 7]. Kazdy pfipad nevysvét-
litelného kasle trvajiciho déle nez 1-2 tydny by proto
mél byt vysetfen na pertusi, zvlasté v dobé zvysené
cirkulace plvodce. Tato Uprava definice pfipadu (EU/
CR z roku 2018) vede k odhaleni i mirnych ¢i atypickych
forem [23].

Analyza epidemiologickych souvislosti v JMK na-
znacuje, ze Bordetella pertussis koluje v populaci ¢asto
asymptomaticky, jelikoz si vétsina pacientli nebyla zad-
ného kontaktu s nemocnym védoma. Dale potvrdila,
Ze znacna cast prenosl vznika v rodiné, a to zejména
u nejmladsich déti. Tento vzorec odpovida i mezina-
rodnim poznatkdim - napft. v rdmci projektu PERTINENT
bylo v Sesti zemich EU prokazano, ze vétsina hospitali-
zovanych kojenct se nakazila v domacim prostredi [7].

Na dramatickém narastu poctu hlasenych onemoc-
néni v roce 2024 se pravdépodobné podilelo i nékolik
dal3ich faktor(i kromé vyse uvedenych. Jednim z nich je
pokles cirkulace béznych respira¢nich patogent v di-
sledku protiepidemickych opatfeni proti onemocnéni
covidem-19 v letech 2020-2021. Po uvolnéni restrikci
se v roce 2023 pfirozeny prenos patogen( obnovil, coz
vedlo k nardstu incidence nejen pertuse, ale i dalSich
infekci v détské i dospélé populaci. Podobny vyvoj byl
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zaznamenan i v dalSich evropskych zemich, napf. v Ni-
zozemsku, Dansku, Némecku a Spojeném kralovstvi
[20, 21].

Zvy3eny pocet diagnostikovanych pfipadd mohl
byt dale ovlivnén dostupnéjsi a citlivéjsi diagnostikou
pomoci PCR, kterd se v disledku pandemie covidu-19
v poslednich letech stala rutinni sou¢asti vy3etiovacich
algoritm@ v ambulantni praxi praktickych Iékaru i spe-
cialistl pfi vysetfovani respira¢nich infekci. Zaroven
vzrostla informovanost odborné i laické verejnosti, coz
pfispélo k ¢astéjsimu vysetfovani pacientl s kaslem, jez
by dfive nevyhledali Iékafskou péci.

Za z4sadni povazujeme dlraz na ockovani téhotnych
Zen, které poskytuje pasivni ochranu novorozenclim
béhem prvnich tydnt Zivota - tedy v obdobi, kdy dité
jesté nemuze byt ockovano. Navzdory dlouhodobému
doporuceni ockovani v téhotenstvi zlstava pokryti
v Ceské republice nizké. V nedavné studii z jedné ¢eské
porodnice bylo zaznamenano pouze 10,5 % ockova-
nych téhotnych [24]. Podpora ockovani v téhotenstvi
by méla byt prioritou vefejného zdravotnictvi.

Uspésna kontrola pertuse do budoucna bude vyza-
dovat kombinaci pristupl: revizi o¢kovacich strategii
(v¢etné pravidelného preockovani adolescentll a do-
spélych, pfipadné posun v nacasovani davek ¢i tlak na
vyvoj a zavedeni novych vakcin), podporu oc¢kovani
téhotnych Zen a multidisciplinarni spolupraci odbor-
nych spolec¢nosti, praktickych lékaft pro déti i dospélé,
gynekologt a dalsich specialistl pfi edukaci pacientd
a standardizaci pfistupu k ockovani déti i dospélych.
Problematicka je nizkd adherence k doporu¢enim Na-
rodni imunizac¢ni komise pro pravidelné preockovani
dospélych a téhotnych Zen, kterd je ¢aste¢né zpuso-
bena tim, Ze toto oc¢kovani neni systematicky hrazeno
z vefejného zdravotniho pojisténi.

ZAVER

V prvni poloviné roku 2024 doslo v Jihomoravském
kraji k rekordnimu nardstu incidence pertuse. Vysled-
ky analyzy potvrzuji, Ze ptes vysokou proockovanost
populace pretrvava aktivni prenos Bordetella pertussis
v populaci, zejména v duasledku vyvanuti postvakci-
nacni imunity, genetické adaptace plivodce a ¢astych
subklinickych forem onemocnéni u adolescentl a do-
spélych. Nejvice nemocnych bylo navzdory vysoké pro-
ockovanosti zaznamendano ve vékové skupiné 15-19
let, kde se postvakcina¢ni ochrana vytraci nejdfive.
Avsak nejzévaznéjsi pribéh onemocnéni byl pozoro-
vén u neockovanych a ¢aste¢né ockovanych kojenct
do 1 roku Zivota, u nichz byl ve sledovaném obdobi za-
znamenan vysoky podil hospitalizaci, véetné intenzivni
péce.

Na soucasném epidemickém vzestupu incidence se
podili nékolik faktord: utlum cirkulace respiracnich pa-
togent v dobé pandemie covidu-19, postupné oslabo-

vani ochranného Ucinku vakcin, zlepseni diagnostiky
a zvysena informovanost verejnosti.

Efektivni kontrola pertuse v kontextu téchto zjisténi
bude vyZzadovat kombinované Usili zaméfené na revi-
zi ockovacich strategii, pravidelné preockovani ado-
lescentl a dospélych, dostupnost véasné a efektivni
diagnostiky a edukaci zdravotnickych pracovnika i ve-
fejnosti o vyznamu ochrany nejzranitelnégjsich skupin,
zejména kojencdl.
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Ockovani v téhotenstvi - studie v porodnicich
Plzenského kraje, Ceska republika
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SOUHRN

Cil prace: O¢kovani v t&hotenstvi je dllezitym preventivnim opatfenim proti fadé infekci. Vzhledem k tomu, Ze udaje z Ceské re-
publiky o prooc¢kovanosti téhotnych Zen jsou zcela vyjimecné, byla v Plzeriském kraji provedena studie této problematiky.
Material a metodiky: Na oddélenich 3estinedéli byly rodickdm na Gynekologicko-porodnické klinice Fakultni nemocnice v Plzni,
Gynekologicko-porodnickém oddéleni Klatovské a Domazlické nemocnice v obdobi od 1. 10. do 31. 12. 2024 pfedévany tisténé
dotazniky s prosbou o anonymni vyplnéni zakladnich udajd (vékova skupina, vzdélani, kraj bydlisté, udaj o informaci o moznosti
ockovani proti chiipce, covidu-19, infekcim respira¢né syncycialnim virem (RSV), pertusi a jeho absolvovani béhem téhotenstvi,
odbornost informujiciho zdravotnika). Data z dotaznik(l byla pfenesena do databaze Epi-Info a zde analyzovéna. Pro statistické
testovani byl pouzit x2 test na hladiné vyznamnosti 5 %.

Vysledky: Ve sledovaném tfimési¢nim obdobi porodilo na uvedenych pracovistich 836 zen, dotaznik vyplnilo 313 (37,4 %) z nich.
Z celkového poctu respondentek bylo ockovano v priibéhu téhotenstvi alespon jednou ze ¢tyf sledovanych vakcin 85 zen (27,2 %)
- na jednotlivych pracovistich 21,9-28,3 %. Ockovani proti chiipce uvedlo 1,6 % rodicek, proti covidu-19 a infekci RSV 1,3 %, proti
pertusi 25,9 %. Nejvyssi prooc¢kovanost byla zjisténa ve vékové skupiné 30-39 let a u zen s vysokoskolskym vzdélanim. Nejcastéji
(ve 47,6 %) bylo téhotnym Zendm doporucovano ockovani proti pertusi, nejméné proti covidu-19. Z celkového poctu 85 ockova-
nych Zen bylo po doporuceni alespor 1 ockovaci latkou vakcinovédno 76 Zen (24,3 %). Informaci o moznosti vakcinace nejcastéji
podavali gynekologové a prakticti Iékafi pro dospélé. Ockovani proti sledovanym respiracnim infekcim bylo zcela vyjimecné u zen
bez predani této informace - bez doporuceni bylo vakcinovano 9 téhotnych (2,9 %).

Zaveéry: Studie v porodnicich Plzeriského kraje potvrdila nizkou proo¢kovanost zen béhem téhotenstvi. Souc¢asné se ukazalo, ze
informovani o dlilezitosti ockovani neni dostate¢né, zejména pfi prevenci infekce RSV a covid-19. Zdrojem informaci jsou v sou-
casnosti nejcastéji gynekologové. Neptizniva situace mize byt zlepsena spole¢nymi stanovisky odbornych Iékafskych spole¢nosti
a zvySovanim povédomi o této problematice v celé populaci.

KLICOVA SLOVA
téhotenstvi — ockovani - pertuse - chfipka - infekce RSV - covid-19

ABSTRACT
Pazdiora P., Jelinkova H., Kozerovsky M., Hubacek P.: Vaccination in pregnancy - a study in
maternity hospitals of the Pilsen Region, Czech Republic

Aim: Vaccination in pregnancy is an important preventive measure against a number of infections. Since the vaccination coverage
data for pregnant women in the Czech Republic are scarce, a study was carried out in the Pilsen Region.

Material and Methods: In the 6-week Postpartum Care Centres of the Gynaecology and Obstetrics Clinic of the Pilsen University
Hospital and the Gynaecology and Obstetrics Departments of the Klatovy and Domazlice Hospitals, between 1 October and 31
December 2024, postpartum mothers were asked to fill out printed questionnaires to collect basic data on an anonymous basis
(age group, education level, region of residence, information about the possibility of vaccination against influenza, COVID-19,
respiratory syncytial virus (RSV) infections, and pertussis, its completion during pregnancy, and specialty of the informing health
professional). Questionnaire data were entered into the Epi-Info database to be analysed. The x2 test was used for statistical testing
at a significance level of 5%.

Results: In the three-month study period, 836 women gave birth at the above-listed clinics and 313 (37.4%) of them completed
the questionnaire. Of the total number of respondents, 85 women (27.2%) were vaccinated with at least one of the four vaccines
during pregnancy, varying from 21.9 to 28.3% between centres. Receiving influenza vaccine, COVID-19 vaccine and RSV vaccine,
and pertussis vaccine was reported by 1.6%, 1.3%, and 25.9% of postpartum mothers, respectively. The highest vaccination cove-
rage was found in the 30-39 year age group and in women with tertiary education. Pertussis vaccine was recommended to
pregnant women most often (47.6%) in comparison with COVID-19 vaccine mentioned least often. Of the 85 vaccinated women,
76 (24.3%) had at least 1 vaccine on recommendation. Information about the possibility of vaccination was most often provided
by gynaecologists and adult general practitioners. Vaccination against the listed respiratory infections was reported quite rarely by
women without prior information: only nine pregnant women (2.9%) did so.

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 3



PUVODNI PRACE

Conclusions: The study in maternity hospitals in the Pilsen Region confirmed low vaccination coverage in pregnancy. At the same
time, information on the importance of vaccination appeared to be inadequate, especially regarding the prevention of RSV and
COVID-19 infection. Gynaecologists are currently the most frequent source of information. The unfavourable situation can be im-
proved by joint expert opinion of medical societies and by raising awareness of the general population on this issue.

KEYWORDS

pregnancy — vaccination - pertussis — influenza — RSV infection - COVID-19
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Infekéni onemocnéni v pribéhu téhotenstvi mize
ohrozit nejenom matku, ale i vyvijejici se plod a cely
pribéh téhotenstvi. Téhotné Zeny maji z nejrliznéjsich
dlvodd, zejména na zakladé mechanickych, patofyzio-
logickych a imunologickych zmén, zvysené riziko vzni-
ku fady infekci, ale i jejich zdvazného priibéhu. Ockova-
ni v pribéhu téhotenstvi je vyznamnym pfinosem pro
ockovanou matku, vyvijejici se plod a pro novorozence,
resp. kojence na zakladé pasivniho pfenosu mateiskych
protilatek placentarné a materskym mlékem. Na zakla-
dé této pasivni imunizace dochdazi k ochrané kojence
do doby, kdy uz muze byt na zakladé dosazeného véku
proti nékterym infekcim sam ockovan. Tato ochrana
vraném véku je dulezitd vzhledem k vyssiincidenci, ale
i zavaznosti fady infekénich onemocnéni v porovnani
se starSimi détmi i dospélymi [12, 33, 54, 55].

S vyvojem vakcin, jejich dostupnosti a ovérenim je-
jich bezpecnosti pfi aplikaci béhem téhotenstvi nejen
pro téhotnou zenu, ale i pro priibéh gravidity s dosta-
te¢nou imunogenitou a bezpecnosti pro novorozence
a kojence se spektrum vhodnych oc¢kovacich latek po-
stupné rozsifuje. V soucasnosti je pro viechny gravidni
zeny doporucovano oc¢kovani proti chfipce, pertusi, co-
vidu-19 a infekcim vyvolanych respira¢né syncytidlnim
virem (RSV) [1, 12, 26, 38].

Riziko zdvazného prabéhu chfipky u téhotnych sou-
visi s ¢etnymi zménami imunitnich, srdec¢nich a plic-
nich funkci [3, 26]. Nejvyssi riziko tézkého pribéhu je ve
3. trimestru téhotenstvi [2, 15]. Téhotné Zeny maiji zvy-
sené riziko komplikovaného pribéhu s naslednou hos-
pitalizaci, 1é¢bou na jednotkdach intenzivni péce (JIP),
umrtim [30]; riziko hospitalizace s chfipkou muze byt
az 7krat vyssi nez u netéhotnych zen [41]. Chfipkova
infekce v téhotenstvi zvy3uje riziko narozeni mrtvého
ditéte a mGze zpUsobit predcasny porod a dalsi porod-
ni komplikace [55]. Riziko zadvazného pribéhu infekce
béhem gravidity zvysuje pfitomnost komorbidit, jako
jsou zejména chronickd onemocnéni dychacich cest,
kardiovaskularniho systému a ledvin, diabetes mellitus
nebo obezita [23, 25, 39]. Zvy3ené riziko vyskytu i téz-
kého pribéhu chfipky s komplikacemi maji také kojen-
ci do 6 mésicli zejména s rizikovymi faktory [5, 8].
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Pertuse u gravidnich Zen probiha obdobné jako u dal-
sich dospélych. V dlouhodobé australské studii bylo
potvrzeno vyssi riziko predc¢asnych porodu u zen s tou-
to infekci béhem téhotenstvi [25]. O¢kovani téhotnych
snizuje riziko infekce béhem gravidity a vyznamné pfi-
spiva k prevenci tohoto onemocnéni u déti. Zavaznost
pertuse je nejvyssi u déti do 1 roku, zejména v prvnich
mésicich zivota [17, 18, 19, 20, 40]. V letech 2011-2022
bylo v ramci zemi EU/EEA (Evropské Unie/Evropského
hospodaiského prostoru) hlaseno 103 umrti na toto
onemocnéni, 67 % z nich u kojency; 95,5 % z nich bylo
ve véku do 6 mésicli [20]. V roce 2017 bylo mezi hldse-
nymi onemocnénimi v kojeneckém véku hospitalizova-
no 63 % déti [19]. Pfi sledovani hospitalizovanych déti
do 1 roku v 6 evropskych zemich v letech 2015-2018
bylo zjisténo, Ze 25 % z nich vyzaduje |é¢bu na JIP [40].
V roce 2024 byla v Ceské republice (CR) zjisténa inci-
dence u déti do 1 roku 734,4/100 000, 42,7 % kojencu
bylo hospitalizovano, 2 déti zemfely [27].

Dostupna data potvrzuji, Ze infekce SARS-CoV-2 bé-
hem téhotenstvi zvysuje riziko komplikaci covidu-19,
véetné zvyseného rizika hospitalizace, potfeby inten-
zivni péce a mechanické ventilace, ale i Umrtnosti pfi
porovndni s netéhotnymi Zenami. U téhotnych je téz
popisovano vy3si riziko vzniku gesta¢niho diabetu,
gestacni hypertenze, preeklampsie, trombozilnich
komplikaci, predc¢asnych a velmi predcasnych porodi
a mrtvé narozenych déti. Na zakladé téchto rizik je vak-
cinace béhem téhotenstvi dilezita nejen pro gravidni
zeny, ale i pro vyvijejici se plod [29, 48, 58].

Pribéh infekce RSV u téhotnych Zen, které nemaji
néjakou zavaznou komorbiditu, je mirny a vétsinou bez
komplikaci. Pri infekci béhem gravidity bylo ale potvr-
zeno vyssi riziko predc¢asnych porodi [32]. Rozhodujici
indikaci pro o¢kovani v téhotenstvi je predevsim vysoka
incidence a zavaznost infekce RSV v kojeneckém véku,
v prvnich mésicich zivota. Tato infekce a riziko hospi-
talizace se nejcastéji vyskytuji v prvnich tfech mésicich
Zivota [35, 44, 52], podle dlouhodobych tdajl z USA do-
chézi u kojencll k 55 % v3ech hospitalizaci s infekci RSV
a k 61 % hospitalizaci na JIP [61]. Pfi¢inou jsou nejcas-
t&ji onemocnéni dolnich dychacich cest, zejména bron-
chiolitidy. V souvislosti s infekci RSV kaZzdoro¢né ve své-
té umira ve véku do 6 mésicli 38 400-55 900 déti [35].
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Dostupné udaje o proockovanosti z fady zemi po-
tvrzuji, Ze ockovani v téhotenstvi se stalo postupné
rutinni soucasti prenatélni péce. Udaje z CR jsou do-
sud vyjimec¢né a zaméfené pouze na ockovani proti
chfipce, pertusi a covid-19 [34, 36, 53]. Na zakladé této
situace jsme uskutecnili pilotni dotaznikovou studii
na vybranych gynekologicko-porodnickych pracovis-
tich Plzeriského kraje. Cilem bylo ziskat aktudlni udaje
o proockovanosti proti vyse uvedenym infekcim bé-
hem téhotenstvi.

MATERIAL A METODY

Na oddélenich 3estinedéli byly zdravotnimi sestrami
viem rodi¢kdm na Gynekologicko-porodnické klinice
Fakultni nemocnice (FN) v Plzni, Gynekologicko-porod-
nickém oddéleni Klatovské a Domazlické nemocnice
v obdobi od 1. 10. do 31. 12. 2024 predavany tisténé
dotazniky v cestiné s prosbou o anonymni zaskrtnuti
zakladnich udaj (mésic porodu, vékova skupina, vzdé-
Iani, kraj bydlisté, udaj o podani informace o moznosti
ockovani proti covidu-19, chtipce, infekci RSV a pertusi,
jeho absolvovani béhem téhotenstvi, odbornost infor-
mujiciho zdravotnického pracovnika — v nabidce gyne-

kolog, prakticky Iékar pro dospélé, prakticky lékaf pro
déti, ostatni). Data z dotaznik( byla na pracovisti Usta-
vu epidemiologie Lékafské fakulty v Plzni pfenesena
do databdéze Epi-Info a zde analyzovana. Pro statistické
testovani byl pouzit x* test na hladiné vyznamnosti 5 %.
Zpétné byly na jednotlivych pracovistich zjistény pocty
porodi ve sledovaném obdobi. Studie byla schvélena
etickou komisi FN v Plzni 20. 6. 2024 pod ¢. j. 194/24.

VYSLEDKY

V roce 2024 probéhlo v Plzeriském kraji 4 226 poro-
di [57], ve sledovaném tfimési¢nim obdobi porodilo
na spolupracujicich pracovistich 836 zen, dotaznik vy-
plnilo 313 (37,4 %) z nich. Z celkového poctu respon-
dentek bylo oc¢kovano v prabéhu téhotenstvi alespor
jednou ze ¢tyf sledovanych vakcin 85 zen (27,2 %),
z nich 81 obdrzelo jednu ockovaci latku, 1 dvé, 1 tfia 2
¢tyfi vakciny. Na jednotlivych pracovistich uvedlo udaj
o vakcinaci 21,9-28,3 % rodicek (tab. 1). Ockovani proti
chfipce uvedlo 1,6 % zen, proti covid-19 a infekci RSV
1,3 %, proti pertusi 25,9 %. Nejvyssi proockovanost byla
zjisténa ve vékové skupiné 30-39 let a u rodicek s vyso-
koskolskym vzdélanim (tab. 2 a 3).

Tabulka 1. Zakladni charakteristiky souboru (Plzerisky kraj, fijen-prosinec 2024)
Table 1. Basic characteristics of the study group (Pilsen Region, October to December 2024)

Pracovisté

Fakultni nemocnice Plzen

Klatovska nemocni 162
Domazlicka nemocnice 66
Celkem 836

Pocet porodii Pocet vyplnénych
(X-X11/2024) dotaznika
608 244

Navratnost Pocet ockovanych
dotaznik [%] zen [%]
40,1 69 (28,3)
32 19,8 7(21,9)
37 56,1 9(24,3)
313 374 85(27,2)

Tabulka 2. Ockovani podle véku (rodi¢ky, Plzensky kraj, fijen-prosinec 2024)
Table 2. Vaccination coverage by age (postpartum mothers, Pilsen Region, October to December 2024)

Pocet
ockovanych
=1 vakcinou (%)

Vékova
skupina
[roky]

Pocet
(%)

4(1,3)

EETE 136439 30(22,0) 1(0,7)
EEM 069 53(32,9) 3(1,9)
12(3.8) 2(16,7) -

313 85 (27,2) 401,3)

Ockovani proti

covidu-19 chf¥ipce infekci RSV pertusi
pocet (%) pocet (%) pocet (%) pocet (%)

1(0,7) = 28 (20,6)
3(1,9) 3(10,9) 51(31,7)
1(8,3) 1(8,3) 2(16,7)
5(1,6) 4(1,3) 81(25,9)

Tabulka 3. Ockovani podle nejvyssiho dosazeného vzdélani (rodicky, Plzensky kraj, fijen az prosinec 2024)
Table 3. Vaccination coverage by education level (postpartum mothers, Pilsen Region, October to December 2024)

Pocet
ockovanych
= 1 vakcinou (%)

Nejvyssi
dosazené
vzdélani

Pocet
(%)

covidu-19 chfipce infekci RSV pertusi
pocet (%) pocet (%) pocet (%) pocet (%)

| zakdadni  [EPTELP) 3(9,4) 13,1) 131) - 13,1)

136 (43,5) 33 (24,3) 1(0,7) 1(0,7) 1(0,7) 31(22,8)
145 (46,3) 49 (33,8) 2(1,4) 3(2,1) 32,1) 49 (33,8)
313 85(27,2) 4(1,3) 5(1,6) 4(1,3) 81(25,9)
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Tabulka 4. Doporucené a realizované ockovani (rodicky, Plzersky kraj, fijen-prosinec 2024)
Table 4. Recommended and completed vaccination (postpartum mothers, Pilsen Region, October to December 2024)

Pocet Zen bez doporuceni
jednotlivych ockovani
zdravotnikem

Ockovani

proti

Covidu-19
Infekci RSV

Rozdil v proockovanosti Zen 30letych a starsich byl
v porovnani s proockovanosti Zen do 29 let statisticky
vyznamny (x2= 4,20; P = 0,0404). Obdobné byl zjistén
statisticky vyznamny rozdil v proo¢kovanosti zen s vy-
sokoskolskym vzdélanim a Zen s niz3im stupném vzdé-
lani (x*=6,01; P =0,0142). Nejcastéji (ve 47,6 %) bylo té-
hotnym Zenam doporucovano ockovani proti pertusi,
nejméné proti covidu-19 (tab. 4).

Z celkového poctu 85 ockovanych Zen bylo po do-
poruceni alespon jednou ockovaci latkou vakcinova-
no 76 zen (24,3 %) - 73 z nich bylo oc¢kovéano jednou
vakcinou, 1 obdrzela dvé ockovaci latky, 2 Ctyfi vakci-
ny. Informaci o moznosti vakcinace nej¢astéji podava-
li gynekologové a prakticti |ékafi pro dospélé (tab. 5).
Ockovani proti sledovanym respiracnim infekcim bylo
zcela vyjimecné u Zzen bez predéni této informace — bez
doporuceni bylo vakcinovédno 9 téhotnych, tj. 2,9 %
(8 z nich bylo o¢kovano jednou vakcinou, 1 obdrzela tfi
ockovaci latky. Z celkového poctu respondentek uved-
lo 303 (96,8 %) trvalé bydlisté v Plzeriském kraji.

DISKUSE

Zajem o oc¢kovéni v téhotenstvi je ovliviiovan kom-
plexem faktord na Urovni individualni, interpersonalni,
systémem zdravotnictvi, spole¢enskymi a politickymi
vlivy. Nezanedbatelny vyznam md i financovani vakci-
nace, zvlasté v méné vyspélych zemich. Proockovanost
je obecné vyssi u zen, které maji zakladni znalosti o jed-
notlivych vakcinach, o jejich bezpe¢nosti a pfiznivém
dopadu oc¢kovani na pribéh téhotenstvi a zdravi novo-
rozenc, resp. kojencll. Pokud se ale objevuji pochyb-
nosti ¢i neznalost, zvy3uje se vahavost a nepfiznivy po-
stoj k o¢kovani [33].

Pfi studii ve tfech ze 4 fungujicich porodnic v Plzen-
ském kraji byla zjisténa nejvyssi proockovanost proti
pertusi, nizka proockovanost (1,3, resp. 1,6 %) proti
dal3im tfem infekcim. Pfi prazské studii v letech 2020
a 2021 bylo zjisténo ockovani proti pertusi u 1,6 % Zen
[36], nepublikované udaje za roky 2021-2023 uvadé-
ji celkovou proo¢kovanost téhotnych zen v CR mezi
0,03-0,7 % [43]. Jeji narlst v nasi studii nepochybné
souvisi s celoro¢ni medializaci extrémniho vyskytu
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Ockovanirealizované
bez doporuceni (%)

Pocet zen s doporucenim
jednotlivych ockovani
zdravotnikem (%)

Ockovani realizované
po doporuceni (%)

10(3,2) 2 (20,0

19 (6,1) 4(21,0

12(3,8) 2(16,7)
149 (47,6) 75 (50,3)
190 (15,2) 83 (43,7)

Tabulka 5. Odbornost zdravotnika doporucujiciho ockovani
béhem téhotenstvi (rodicky, Plzensky kraj, fijen-prosinec 2024)
Table 5. Health professionals recommending vaccination in
pregnancy by specialty (postpartum mothers, Pilsen Region,
October to December 2024)

Odbonost ______________|__Potet |

Gynekologie a porodnictvi (GP) 103
Praktické lékafstvi pro dospélé (PL) 35
Praktické |ékarstvi pro déti a dorost (PLDD) 4

Jind odbornost

GP +PL 15
GP + PLDD

GP + PL + PLDD 2

pertuse v nasi republice v roce 2024 jak mezi odbor-
nymi pracovniky ve zdravotnictvi, tak v Siroké vefej-
nosti. Strategie oc¢kovani téhotnych zen proti pertusi
se zacala uplatriovat v roce 2012 v USA a Velké Britanii
a postupné se rozsifila celosvétové. V CR posledni ak-
tualizace doporuceni probéhla v roce 2021, resp. 2024
[11, 12]. V roce 2024 mélo doporuceni ockovani proti
pertusi v téhotenstvi 24 zemi EU/EEA, proockovanost
v 9 z nich se pohybovala v roce 2023 mezi 1,6-88,5 %
[18]. V daldich publikovanych evropskych studiich je
uvadéna proockovanost 69 %, resp. 70,5 % [37, 55].
Propagace ockovani téhotnych zZen proti chfipce se
provadi od roku 2005 [60], vétSina evropskych zemi
zavedla tuto vakcinaci v téhotenstvi az po pandemii
chfipky v roce 2009 [3]; v CR bylo toto doporuceni
poprvé zvefejnéno Narodni imuniza¢ni komisi v roce
2011 [34], posledni aktualizace jsou z let 2020 a 2024
[9, 12]. V poslednich letech byly zjistény zna¢né roz-
dily v proo¢kovanosti jak v zdmofi (USA 2019/2020 -
61,2 %, 2022/2023 - 47,2 %), tak v evropskych zemich -
proockovanost v Anglii se v sezonach 2018/2019/2020
pohybovala mezi 43,7-47,0 %, v Irsku bylo v roce 2022
oc¢kovéano 57 % zen, ve Spanélsku 31,9 % (2018-2021),
v Italii 18,9 % (2019-2022) a v Nizozemsku 28 % (2021
az 2022) [24, 30, 51, 55, 59]. V sezoné 2023/2024 bylo
b&hem t&hotenstvi ockovano ve Spanélsku 58 % Zen,
v Dansku 26 %, v Nizozemsku a Portugalsku 16 %, v Lit-
vé 6 %, v Madarsku 2 % a ve Slovinsku 1 % [21]. Nami
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zjisténa proockovanost odpovida vysledkim prazské
studie z let 2020 a 2021, kdy oc¢kovani uvedlo 1,6 %
respondentek [34], ale i dlouhodobym francouzskym
udajim - v letech 2000-2018 bylo v prdméru ockova-
no 1,2 %, v roce 2018 4,1 % rodicek [7]. Dlouhodobé
nizka prooc¢kovanost téhotnych zen v CR odpovida
celkové nizké proockovanosti populace, ktera v sezoné
2024/2025 (zafi 2024-leden 2025) dosahla 6,7 %. Ve vé-
kové skupiné 16-49 let, ve které je vétsina rodicek, bylo
ockovano 0,7-2,7 % osob [42].

Béhem pandemie covidu-19 se po zavedeni vakci-
nace proti této zédvazné infekci rozhodlo v roce 2021
i o vhodnosti ockovéani v téhotenstvi. Tato vakcinace
byla postupné doporucovéna v fadé zemi, ke kon-
senzu nasich odbornych spole¢nosti doslo v ¢ervnu
2021 [10]. Zjisténd proockovanost se v USA, Kanadé
a Australii v roce 2021, resp. 2021-2022 pohybovala
mezi 44-57,5 %, Wales uvadi v roce 2021 32,7%, Rec-
ko (2021-2022) 58,6%, Irsko (2022) 22% a Nizozemsko
(2021-2022) 58% proockovanost [45]. V obdobi srpen az
listopad 2024 bylo béhem téhotenstvi v Irsku ockova-
no 6,0 % zen [22]. O situaci u nas mame k dispozici pou-
ze nepublikovana celostatni data z Narodniho zdravot-
nického informacniho portalu (NZIP); podle nich bylo
vroce 2021 o¢kovéno 8,0 % téhotnych zen, v roce 2022
17,6 %, v roce 2023 0,9 % [43]. Nami zjisténa data odpo-
vidaji velmi nizké proockovanosti v celé populaci, kte-
rd v obdobi zafi 2024 az leden 2025 dosahla 2,7 %. Ve
vékovych skupinach odpovidajicich véku rodicek bylo
v sezoné 2024-2025 oc¢kovano 0,2-1,0 % osob [42].

Ockovaci latky proti infekci RSV se do CR dostaly v 2.
poloviné roku 2023; vakcina Abrysvo, kterd je urcena
i pro ockovani téhotnych zen, az v prosinci 2023. Podle
udaju Statniho uUstavu pro kontrolu léciv bylo béhem
roku 2023 a 2024 celkem distribuovano 626 davek této
vakciny [56]. Proockovanost v indikovanych vékovych
a rizikovych skupinach je minimalni, tomu bohuzel
odpovida i zcela vyjimecnd vakcinace téhotnych zen.
V CR na rozdil od jinych zemi zatim neni k dispozici sa-
mostatné odborné doporuceni pro toto o¢kovani. Uda-
je ze zahranici jsou zatim pomérné vyjimecné, nicmé-
né proockovanost v USA dosahla v sezoné 2023/2024
17,8 %, resp. 17,2 % [4, 31], v Argentiné 21,19 % [28],
ve Walesu 36,7 % (zafi-listopad 2024) [47] a ve Skotsku
45,3 % (1.8.-28.11.2024) [46].

Podobné jako v dalSich zemich je i proo¢kovanost
v CR vyrazné ovlivnéna celou fadou faktorq, jako je
napi. vék, vzdélani, socioekonomicka situace, rozsah
informaci od zdravotnikl, ze socidlnich siti. V nasem
souboru byly zaznamendany vyznamné rozdily v pro-
ockovanosti mezi rozhodujicimi vékovymi skupinami,
mladsi rodicky byly vyznamné méné casto béhem té-
hotenstvi ockovany nez zeny z vékové skupiny 30leté
a starsi. Obdobné udaje byly zjistény pfi studii v Praze,
ale i v fadé zahrani¢nich studii [7, 34, 36, 50]. Pficinou
mUze byt mimo jiné vétsi strach o své zdravi ¢i zdravi
kojence. Vékova distribuce rodi¢ek v nasem souboru

odpovida jejich proporci v Plzeriském kraji za cely rok
2024 - ve vékové skupiné 20-29 let bylo 41,6 % zen, ve
véku 30-39 let 51,5 % rodicek; jejich pramérny vék byl
30,8 let [57].

DalSim dulezitym faktorem je dosazené vzdélani.
Podle nasich udajl byla nejvyssi proockovanost u zen
kladnim vzdélanim. Vysoka proporce rodicek s vyssim
stupném vzdélani vyznamné ovlivnila vysledky studie
v Praze, pfi které ve sledovaném obdobi udavalo vy-
sokoskolské vzdélani 69,7 % zen [36]. Soucasna struk-
tura rodicek podle vzdélani v Plzeriském kraji také ne-
odpovida udajam Ceského statistického uradu (CSU)
ze S¢itani lidu, dom a byt 2021 (i v nasem souboru
je vyssi zastoupeni zen s vysokoskolskym vzdélanim),
podle kterych je mezi zenami ve vékové skupiné 16-49
let 21,3 % Zen s vysokoskolskym vzdélanim, 60,3 % se
stfedoskolskym a 12,5 % se zadkladnim vzdélanim [13,
14]. Vyznam vyssiho vzdélani pro vakcinaci v téhoten-
stvi potvrzuji i ¢etné zahranicni studie [6, 51].

Vyznamnym faktorem, ktery ovliviiuje akceptaci
doporuceni, je socidlné-ekonomicka situace [51, 55].
| v zemich, kde jsou tato ockovani hrazena, neni ale
vzdy proockovanost optimalni [6, 50]. V této souvislosti
je tfeba pfipomenout, ze v CR je hrazeno statem pou-
ze ockovani proti covidu-19 (v¢etné vakcinace v tého-
tenstvi), ockovani téhotnych proti pertusi, infekci RSV
a chfipce nenfi hrazeno. Caste¢na Uhrada probiha zpét-
né z fondd prevence zdravotnich pojistoven. V sou-
¢asnosti (Unor 2025) se cena ockovani véetné aplikace
v ockovacich centrech Plzeriského kraje pohybuje mezi
1021-1 180 K¢ (Adacel, Boostrix), 604-627 K¢ (Influvac
Tetra, Vaxigrip Tetra), 5 330-5 470 K¢ (Abrysvo).

| béhem kratkého sledovaného obdobi jsme zjistili
urcité rozdily v proockovanosti Zen v jednotlivych po-
rodnicich. Vzhledem k rozdilné spadovosti, tj. trvalému
bydlisti jednotlivych Zen, je velmi pravdépodobné, ze
informovanost téhotnych zen a akceptabilita ockovani
béhem téhotenstvi je zna¢né rozdilna i v jednotlivych
okresech Plzeriského kraje. Jednim z dulezitych fakto-
rd, ktery ji mGze ovlivnit, mize byt nepochybné i do-
stupnost oc¢kovani. Podle idaja NZIP bylo v roce 2024
v Plzeniském kraji 687 ordinaci, které béhem roku oc¢ko-
valy proti chtipce, 143 proti covidu-19, 18 proti infekci
RSV s vyznamnymi rozdily mezi Plzni a ostatnimi okresy
[43]. Vzhledem k tomu, Ze 96,8 % respondentek uved-
lo jako trvalé bydlisté Plzensky kraj, je zfejmé, Ze mimo
jiné i dostupnost vakcinace je primarné ovliviiovana
lokalni situaci, resp. mistnimi vlivy.

Rozhodnuti o oc¢kovani je vyznamné modifikovano
doporucenim zdravotnickych pracovnik(. Potvrzuje
to celd fada studii, vyznam tohoto doporuceni stoupd
i s moznosti aplikace vakciny v pfimé navaznosti na
podanou informaci [6, 51, 55]. Pfi hodnoceni celosvéto-
vych dat bylo u chfipky a pertuse zjisténo, ze proocko-
vanost proti témto infekcim mize byt az 10-12krat vys-
$i po tomto doporuceni [6, 33]. 1 v zahrani¢nich studiich
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se ale potvrzuje, ze vysoké procento Zen se i pfi ziskani
informaci nenecha oc¢kovat [37].V nasem souboru bylo
ockovano jen 24,3 % zen, které uvedly, Ze byly informo-
véany o prospésnosti vakcinace béhem gravidity.

Pfi propagaci ockovani v téhotenstvi je nezastupi-
telna role zdravotnik( z nékterych oborq, v prvni radé
gynekologt a porodnich asistentek [6, 49, 50]. Z nasich
vysledkll jednozna¢né vyplyva, ze dllezité slovo pfi
rozhodovani téhotné Zeny o o¢kovani méa gynekolog,
se kterym se béhem téhotenstvi setkdvd opakované.
Vyznamnou roli ma i prakticky |ékaf pro dospélé, ktery
je s dospélymi zenami, budoucimi rodi¢kami, téz v opa-
kovaném dlouhodobém kontaktu. Nase vysledky po-
tvrdily, ze vliv zdravotnikd s jinou odbornosti je nepo-
mérné nizsi. Vyznamny je rozdil v prooc¢kovanosti zen,
které nékdo ze zdravotnickych pracovnikdi o0 moznosti
ockovani informoval, a zZen, které tuto informaci od
zdravotnik(l nedostaly. Zjisténa celkové proockovanost
byla 8,4krat vétsi. Udaje rodi¢ek o absolutnich po¢tech
informujicich Iékarl jsou ale alarmujici. Zatimco oc¢ko-
vani proti pertusi bylo doporuceno 47,6 % zen, v pfipa-
dé dalsich 3 infekci se toto procento pohybovalo mezi
3,2-6,1 %. Tyto udaje jsou vyrazné odlisné od udajq,
které byly zjistény u praktickych Iékard v ramci telefo-
nické studie v deseti ¢lenskych zemich EU; 25,2 % dota-
zanych ceskych lékafd uvedlo, Ze doporucuji vakcinaci
proti chfipce v téhotenstvi (toto procento bylo v rdmci
[22]. Ve francouzské studii v bfeznu 2016 uvedlo 24,9 %
zen, ze byly o ockovani proti chfipce informovany [16].
V této souvislosti je ale tfeba zdUraznit, ze i v nasi studii
jsme potvrdili, Ze jen urcitd ¢ast poucenych Zen dopo-
ruceni akceptuje a necha se ockovat, v pfipadé vakci-
nace proti infekci RSV, covidu-19 a chfipce se nechalo
ockovat jen 16,7-21,0 % zdravotniky poucenych zen,
proti pertusi 50,3 %. V uvedené francouzské studii se
nechalo ockovat proti chfipce 29,6 % z informovanych
zen [16]. V dalsich publikacich se uvadi 13,3% akcepta-
ce ockovani béhem téhotenstvi u covidu-19 [53], 12,1%
u pertuse [36], 6,9% u chtipky [34]. | kdyz nechceme
podcenovat vliv socidlnich siti a médii, popf. rodinnych
prislusnik( a pratel, domnivame se, Ze v soucasnosti je
pro rozhodnuti o vakcinaci podstatna a nezastupitelna
role zdravotnik(; v médiich a na socialnich sitich je tato
problematika v CR fesena zatim zcela okrajové. Disled-
kem je obecné nizké povédomi o ockovani v téhoten-
stvi nejen u Zen, ale v celé populaci. Nepfimo to vyply-
vda izmalého podilu téhotnych (1,0 %), které se nechaly
ockovat, aniz mély informaci od zdravotnikd.

Nase studie ma ur¢ité limitace. Udaje byly ziskany
v ro¢nim obdobi, kdy |ze predpokladat vyssi pravdépo-
dobnost ockovani vzhledem k blizicimu se sezonnimu
nardstu respiracnich infekci na prelomu roku. Je prav-
dépodobné, Ze pfi celoro¢nim sledovani by hodnoty
proockovanosti proti infekci RSV, chripce a covidu-19
byly nizsi. | pfes nizsi ndvratnost dotaznik(i povazuje-
me Udaje pro Plzerisky kraj za reprezentativni - urcitou
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limitaci je pfiprava dotazniku pro pilotni studii pouze
v ¢estiné. Nevyhodou zvolené metodiky je i nemozZnost
verifikace uvedenych udaji o ockovani.

ZAVER

Studie v porodnicich Plzeriského kraje potvrdila niz-
kou proockovanost zen béhem téhotenstvi. Soucasné
se ukazalo, ze informovani o dlleZitosti ockovani neni
dostatecné, zejména pfi prevenci infekce RSV a covi-
du-19. Zdrojem informaci jsou v sou¢asnosti nejcastéji
gynekologové. Nepfiznivd situace mize byt zlepsena
spole¢nymi stanovisky odbornych l|ékafskych spo-
le¢nosti a zvySovanim povédomi o této problematice
v celé populaci.
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ABSTRACT

The study aimed to summarize basic information on cancer screening in the Czech Republic. The study presents a list of screening
programs for the early detection of selected cancers performed in the Czech Republic. It draws attention to the importance of sys-
tematic examination of asymptomatic patients to detect malignant diseases in their preclinical phase when the chance of complete
healing is high. The role of general practitioners is pivotal in the implementation of the programs.
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Nadorovy screening v Ceské republice

Cilem studie bylo shrnout zakladni informace o screeningu rakoviny v Ceské republice. Studie uvadi seznam screeningovych pro-
gramU pro ¢asnou detekci vybranych nadorovych onemocnéni provadénych v Ceské republice. Upozoriiuje na dlleZitost syste-
matického vysetfovani asymptomatickych pacientl k detekci malignich onemocnéni v jejich preklinické fazi, kdy je Sance na Gplné
vyléceni vysoka. Role praktickych Iékait je pfi realizaci programi stézejni.
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screening — prakticky lékaf — rakovina — kazuistika
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INTRODUCTION

Cancers are the second most common cause of
death in the world and also in the Czech Republic in
both sexes and are responsible for 1/4 of all deaths [1].
In 2020, 19,3 million new cases of cancer were report-
ed worldwide. In the same year, 10 million people died
of cancer. Breast, lung and colon cancer are among
the most common cancers worldwide, while the most
common cancers ending in death are lung, colon, li-
ver and stomach cancers [2]. In the Czech Republic,
the situation is also unfavourable, in some oncological
diagnoses we are among the most burdened popula-
tions worldwide. In 2022, 100,925 cases of malignant
tumours were newly reported to the National Onco-
logy Registry, including neoplasms in situ (ICD 10 dg.
C00-C97 and D00-D09), of these, 52,404 cases were in
men and 48,521 in women [1].

EPIDEMIOLOGY IN THE CZECH REPUBLIC

The most common cancer, with a share of 30% in
2022, was non-melanoma skin cancer (dg. C44), which
is a diagnosis with a low fatality rate [1]. In 2022, the
second most frequently diagnosed malignant neo-
plasm with a significant share of mortality in men was
prostate cancer (dg. C61), which accounted for 20%
of all newly diagnosed malignant neoplasms in men,
with an absolute incidence of 9,839. In women, breast
cancer (dg. C50) accounted for 18% of all newly diag-
nosed malignant neoplasms of malignant neoplasms
in women (incidence 7.918). In both sexes, colon and
rectal cancer (dg. C18-C20) ranked third, accounting
for 7.7% of all new diseases (incidence was 7,107, of
which 4,151 were men and 2,956 were women). On
the fourth rank were trachea, bronchus and lungs (dg.
C33, C34) with a share of 7.4% of all new malignant
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diseases (absolute incidence 6,808, of which 4,117 in
men and 2,691 in women). Mortality due to cancer ac-
counted for 25% of all deaths in the Czech Republic in
2022. Each year, approximately 5,000 people die from
malignancy of the trachea, bronchi and lungs, 3,200
people from colon and rectum cancers, over 2,300
people from pancreatic cancer, 1,700 women from
breast cancer and approximately 1,500 men from
prostate cancer. These tumors, accounting for 50.1%,
represent the most common cause of death from neo-
plasms excluding non-melanoma skin cancers.

ETIOPATHOGENESIS

The increasing trend in the reporting of neoplasms
can be explained by the ageing of the population when
the cumulative effect of risk factors is more applied as
life expectancy increases. Lifestyle factors, especially
inappropriate diet, smoking and lack of physical ac-
tivity, have the greatest share in the development of
cancer.

The greater occurrence of carcinogens in a polluted
environment, genetic predisposition and, last but not
least, a higher level of medical care and improved dia-
gnosis of cancer are indisputable. On the contrary, we
can observe a downward trend in mortality since the
second half of the 1990s, which means that the goal of
secondary prevention, including screening programs,
has been fulfilled. The epidemiological situation of
cancer in the Czech Republic is illustrated by graphs
derived from the international Globocan database
(Figure 1), which provides estimates of key epidemio-
logical indicators. The subsequent table (Figure 2)
presents not only incidence and mortality rates but
also five-year survival data for selected cancer types.
These data are available through the IARC Global Can-
cer Observatory website.

Screening means general testing of the population
to find the disease in its early, asymptomatic stage.
The gist is to prevent further development of the
disease. The benefit is an improvement in the prog-
nosis and the possibility of using a less radical and
usually cheaper therapy. A screening method does
not burden the patient, is easy to perform, is not ex-
pensive, and is sensitive, i.e. it reliably captures all the
changes sought, but at the same time does not give
false positive results. Sufficient professional capacity
to implement the program, permanent continuity of
the entire process and continuity in further investiga-
tion and treatment must be ensured. The population
at risk for screening must be clearly defined. Condi-
tions for the introduction of screening were already
established in 1968 by the WHO. We distinguish
between population screening, when we examine
entire population groups, and selective screening
programs, when we examine only a selected part of
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the population at high risk, always according to the
recommended procedure. The methodology and le-
gislative anchoring of cancer screening are among
the key priorities of the Ministry of Health of the
Czech Republic [5].

Oncology treatment is one of the most expensive
types of therapy, and even the most developed coun-
tries cannot ensure the availability of the most modern
oncology treatment for all necessary patients. It is prov-
en that finding the disease in its early, still asympto-
matic stage usually prevents the further development of
the disease and its complications, brings the possibility
of using less radical and usually also cheaper therapy
and improves the prognosis [5, 6].

Prostate
9117 (13.6%)

A

Colorectum
8534 (12.7%)
Other cancers
31755 (47.4%) =
Breast
7723 (11.5%)
Kidney Lung
3314 (4.9%) 6 560 (9.8%)
Total: 67 003
B Prostate
9117 (25%)
Other cancers
13 857 (38%)
Kidney Colorectum
2119 (5.8%) 5020 (13.8%)
Bladder Lung
2222 (6.1%) 4146 (11.4%)

Breast
7723 (25.3%)

Other cancers

13 541 (44.4%) L
Colorectum
3514(11.5%)

Lung
2414 (7.9%)

Melanoma of skin
1222 (4%)

Corpus uteri
2108 (6.9%)

Figure 1. Number of new cases of cancers in 2020 in both
sexes (A), males (B), and females (C) [4]
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Mew cases Deaths S-year prevalence
Cancer HNumber Rank (%) Cum.risk Number Rank %) Cum.risk Number  Prop. (per 100 000)
Prostate 7 956 1 121 9.1 1622 S 58 1.1 33201 627.7
Breast 7732 2 11.8 78 1709 4 6.1 13 32229 591.7
Colorectum 7 568 3 1.5 3T 3504 2 125 14 24 655 2296
Lung 6 192 4 94 341 5006 1 178 25 7737 721
Bladder 3145 5 48 15 1082 [ 39 0.32 10 740 100.0
Kidney 3 087 [ 47 1.7 992 -1 35 D.42 10 187 94.9
Melanoma 2932 T 45 16 441 15 16 0.19 11 469 106.6
Pancreas 2479 8 38 11 230 3 82 1.0 2138 19.9
NHL 1765 9 27 092 548 12 23 0.26 6027 56.1
Corpus uteri 1707 10 26 18 369 li] 13 0.27 6 867 126.1
Leukasmia 1663 1 25 078 1010 T 36 0.38 509 47.4
Thyroid 1360 12 21 0.88 76 25 027 0.03 5385 502
Stomach 1242 13 19 0.58 930 10 33 0.28 1725 16.1
Liver 1053 14 16 D48 933 9 33 041 1181 1.0
Lip, oral cavity 955 15 15 0.54 400 17 14 0.22 3207 2949
Ovary 920 16 14 0.95 602 13 2.1 0.56 2792 51.3
Brain CNS 906 17 14 051 732 " 26 0.39 3764 351
Oesophagus 668 18 10 0.39 596 14 21 0.33 941 8.6
Cervix uteri 658 19 1.0 0.79 369 18 13 0.26 2398 440
Multiple myeloma 624 20 0.95 0.3 416 16 15 0.17 1938 18.1
Oropharynx 582 21 0.89 036 243 21 0.87 015 1870 17.4
Testis 509 22 0.78 071 i ] 30 0.13 0.04 2303 43.5
Larynx 465 23 0.71 D.28 220 22 0.78 0.12 18657 154
Gallbladder 354 24 0.54 014 259 20 0.82 010 423 39
Hodgkin lymphoma 250 23 0.44 019 59 v 0.21 0.03 1169 109
Wulva 272 26 0.41 021 103 24 0.37 0.05 872 16.0
Salivary glands 151 27 0.23 0.07 T4 26 0.26 0.02 516 4.8
Hypopharynx 150 28 0.23 010 131 23 0.47 0.08 338 32
Penis 139 29 0.21 015 43 29 0.15 0.04 485 92
Mesothelioma B4 30 0.10 0.03 51 28 0.18 0.03 7 072
‘agina 61 kil 0.09 0.05 30 32 0.1 0.02 166 31
Masopharynx 51 32 0.08 0.03 35 30 0.13 0.02 177 1.7
All cancers 65 676 - - 28.3 28071 - - 1.4 207 021 -
All cancers excl. NMSC 61 107 - - 274 27 882 - - 1.4 191 182 -

Figure 2. Incidence, mortality and prevalence by cancer site [4]

POPULATION SCREENING PROGRAMS
IN THE CZECH REPUBLIC

Almost every fourth death in the Czech Republic
(23%) was caused by an oncological disease in 2019,
which is a 10% higher mortality for this group of diag-
noses than the average of the European Union (EU).
It is necessary to focus especially on preventable and
treatable oncological diseases [7]. Figures 3 and 4 show
the distribution of incidence and mortality from onco-
logical diseases in the Czech Republic and EU countries
and illustrate the necessity of oncological screening
programs.

In the Czech Republic, we have established popula-
tion screening programs for the early detection of colo-
rectal cancer, breast cancer and cervical cancer, a pilot
project is screening for bronchogenic carcinoma, and
screening for prostate cancer is being prepared [5, 8].

According to Decree No. 70/2012 of the Collection,
the recommendation of screening programs for the
early detection of tumour growth is an integral part of
a preventive examination by a general practitioner (GP)
as part of oncology prevention [9]. Czech GPs partici-
pate in prevention at all levels. They are world leaders in
the implementation of colorectal cancer screening and
have a major influence on the implementation of other
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CZECH REPUBLIC - MEN EU - MEN
34 398 new cases 1444 949 new cases
Prostate

Others Prostate

34% Others 7%

Lung
) / Colorectal
Kidney Skin melanoma
Bladder Lung Bladder Colorectal
AGE-STANDARDISED RATE (ALL CANCER)
Czech Republic 733 per 100 000 population
EU 686 per 100 000 population
CZECH REPUELIC - WOMEN EU - WOMEN
28 967 new cases 1237 588 new cases
Breast Breast
Others | oo Others “405
Colorectal -
mmg # b@c olorectal
Skin melanoma Mon-Hodgkin lymphoma
Uterus Lung Uterus Lung

AGE-STANDARDISED RATE (ALL CANCER)

Czech Republic 492 per 100 000 population
EU 484 per 100 000 population

Figure 3. Distribution of cancer incidence by sex in the Czech Republic and the European Union [7]
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Figure 4. Mortality from oncological diseases in the European Union [7]
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screening programs. A GP selects suitable patients, ap-
proaches them and recommends examinations.

Colorectal cancer screening was launched in the
Czech Republic thanks to Dagmar and Véclav Havel
VIZE 97 Foundation as early as 2000, and its conditions
were gradually adjusted. Implementation was put in
the hands of GPs with a frequency of examination once
every 2 years in connection with a preventive exami-
nation. The frequency of examinations was changed
in 2009 for the age category of 50-54 to once a year
and from 55 to once every 2 years. At the same time,
the possibility of using a screening colonoscopy from
the age of 55 onwards in the event of a negative find-
ing was introduced once every 10 years. For practical
reasons, in the same year, the necessity to carry out
an examination only in connection with a preventive
examination was abolished. To increase the number of
examinations performed, outpatient gynaecologists
were also invited to screen for colorectal cancer.

Originally, quajac faecal occult blood tests (g-FOBT)
based on the pseudoperoxidase reaction of haemoglo-
bin with quajac resin were used for testing. Although
these tests were very beneficial at the time, their nega-
tives had several disadvantages (false positive or pos-
sibly negative results, UV influence, the need for quick
reading, the number of samples, etc.).

In 2014, g-FOBTs were replaced by immunochemi-
cal tests (i-FOBT) or FIT from the English faecal im-
munochemical test. I-FOBT is based on the detection
of human haemoglobin in the stool by reacting with
a monoclonal antibody against human haemoglobin
in the test. Immunochemical tests do not require die-
tary precautions or medication restrictions. It is also
simpler to carry out the test by taking a sample from
a single stool by sticking and inserting it into the col-
lection container and then applying a drop of the ex-
tract to the test. The absence of a necessary diet change,
simple handling and the method of evaluating the im-
munochemical test increased the willingness of the tar-
get population and health professionals to perform it.
I-FOBTs are characterised by higher sensitivity and the
same specificity during a single examination. However,
subjective visual evaluation of the test carried out many
false positives and unnecessary colonoscopies [10].

For that reason, starting in 2020, POCT devices have
been used in GPs’ offices for quantitative evaluation. If
a GP does not own the device, they can send the test to
the laboratory for analysis. The cutoff concentration of
haemoglobin was set at 15 pg/g stool. Another change
was the shift of the age limit for screening colonoscopy
from 55 to 50 years of age.

The average waiting time for a follow-up colono-
scopy after a positive FOBT in the Czech Republic is
approximately three months [11]. In light of the con-
tinuous increase in waiting times for colonoscopies
following a positive FOBT, the Committee of the Czech
Society of Gastrointestinal Oncology has recommend-

ed initiating measures to address this issue. These in-
clude adjusting the screening interval, modifying the
age range for screening, and optimising colonoscopy
indications. As of January 2025, the FOBT screening in-
terval has been standardised to every two years start-
ing at the age of 50. Furthermore, beginning in 2026,
considerations include setting an upper age limit for
screening at 74 years and 364 days, lowering the start-
ing age to 45 years, and increasing the cut-off value for
test positivity [12].

In 2014, a direct invitation to colorectal cancer
screening was introduced, which helped improve the
participation of those addressed in the program and,
at the same time, increased people’s awareness of their
responsibility for their health. Despite all the changes
and simplifications, only about 30% of Czech citizens
over 50 years participate in colorectal cancer screening
at the recommended interval. Nevertheless, in the last
decade, there has been a decrease in the incidence of
colorectal cancer by more than 25% and a decrease
in mortality by almost 25%. Since the introduction of
screening in 2000 to 2020, the mortality rate of colorec-
tal cancer decreased by almost 47 per cent [12].

Breast cancer screening was launched in the Czech
Republic in September 2002. More than 7,000 new ca-
ses of breast cancer are diagnosed in the Czech Republic
every year, and approximately 1,600 women die of the
disease every year [1]. Women over the age of 45 are
sent for preventive mammography with a frequency
of examination once every 2 years. The upper age limit
was first set at 69 years, but in 2010 it was abolished,
and the examination is now fully covered by public
health insurance for all women from the age of 45 until
the end of life. It is thus an organised nationwide pro-
gram with the widest age spectrum in the world. After
20 years of existence, around 60% of the target group
of women now participate in the program. For women
with an increased risk of the disease, the program is in-
dividually adapted and, depending on the level of risk,
they can be sent for a preventive examination even be-
fore the age of 45. A GP or a gynaecologist sends the
woman for examination. The incidence of breast can-
cer increased by 37% during the duration of organised
screening; a certain share of this fact is due to better
detection of the disease, but mortality decreased by
almost 18% (comparison between 2002 and 2018).
There was a significant increase in the proportion of
early stages of the disease at the time of diagnosis. The
chance of five-year survival of breast cancer patients in
clinical stage | is close to 100%. Participation in breast
cancer screening is also high. Since 2014, it has been
stable at around 77% for women aged 50 to 69. The Eu-
ropean Union average is only 65.9% [13].

Cervical screening was officially launched in the Czech
Republic at the beginning of 2008. Approximately 750
cases of cervical cancer are diagnosed annually in the
Czech Republic, and 300 women die of this disease each
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year [1]. As a preventive measure, women are examined
by their gynaecologist once a year. A cervical smear is
part of the preventive examination. The sample, to-
gether with a standardised guide, is sent for screening
cytological examination to an accredited cytological
laboratory. The result of the examination is sent back
to the gynaecologist on the original application form.
According to the Decree of the Ministry of Health of the
Czech Republic No. 70/2012 Coll., every woman over the
age of 15 has the right to a preventive gynaecological
examination. There is no upper age limit. Active invita-
tion within the national program is implemented in the
age category of 25-70 years [14]. The incidence in the
Czech Republic has been around 19 per 100,000 women
for a long time. After the introduction of screening, we
observed a decrease to 13 per 100,000 women (compar-
ison between 2008 and 2022) [1]. The significant differ-
ences in incidence in post-communist countries versus
Western European countries can be explained, among
other things, by the time delay in the introduction of cer-
vical screening. According to data from 2018, the Czech
Republic is 23 in the European incidence ranking. Cur-
rently, the cervical cancer screening rate in the Czech
Republic is the highest among the member countries
of the EU. In 2019, 83% of women reported having had
a cervical exam in the past three years. At the same time,
the EU average is only 60% [13].

The bronchogenic cancer screening pilot project
was launched in the Czech Republic in January 2022.
In 2019, 6,965 malignant neoplasms of the trachea,
bronchus and lungs were newly diagnosed, and about
5,300 people die of this disease in our country every
year. It is the most common cause of death among all
malignant neoplasms in the Czech Republic. Most can-
cers are detected at a late stage, only approximately
20% of cancers found are in stage | or Il [15]. A register-
ing GP, pulmonologist and radiologist work together to
implement the screening. The program is intended for
smokers aged 55-74 years with a lifetime smoking load
of 20 pack-years, who are no longer being monitored
by a pulmonologist and who have a negative history
of other comorbidities limiting the chance of five-year
survival [16]. The registering GP sends a selected pa-
tient to the pulmonology clinic for further examina-
tion, and after the examination by the pulmonologist,
a low-dose CT (LDCT) examination is performed. In
case of unavailability of a pulmonology ambulance,
whether capacity or geography, the practitioner can
send the patient to the LDCT directly. As of September
19, 2022, 891 patients were included in the program.
Based on the initial examination, 68% of patients had
a negative LDCT result, 27% of patients had an indeter-
minate result, and 5% had a positive result. 42 patients
(4.7%) with an indeterminate result were subsequently
referred to a follow-up examination. Based on the last
examination, 71% of patients already had a negative
result [17].

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 3

SOUHRNNE SDELENI

The prostate cancer early detection program is now
in the preparatory phase. The aim is to launch it from
1. 1. 2024. Prostate cancer is the most common malig-
nancy in men; about 8.000 men fall ill each year, and
1,500 men die of prostate cancer [1]. The increase in
incidence can be caused, among other things, by over-
diagnosing through widespread, unorganised exami-
nation of prostate-specific antigen (PSA) at an irratio-
nal frequency. 50% of men sometimes have their PSA
determined as part of a “grey screening”; the majority
of those examined in this way are aged 65-70, which is
late. The PSA test is so sensitive that it can detect even
very early stages of prostate cancer, including dormant
ones that do not threaten the patient’s life. The PSA
value, which will be considered as the threshold for
indicating further examinations, has been discussed in
professional circles and working groups for many years
[18, 19]. The program aims to prepare and implement
a pilot project for the early detection of prostate cancer
in men aged 50 and over. Risk-adjusted PSA screening
can reduce unnecessary diagnostic and therapeutic in-
terventions and associated morbidities without redu-
cing sensitivity [20].

The case studies below show the importance of
general practitioners in secondary preventious:

Female, 55 years, married, university-educated,
non-smoker, does not consume alcohol or other ad-
dictive substances, works as an accountant. From the
family history: the patient’s father died at the age of
50 during a heart defect surgery, the mother is alive,
being treated for diabetes and hypertension, the pa-
tient’s brother is being treated for diabetes, and the
patient has two healthy children. From her personal
history: she has been treated for allergy with bronchial
asthma and chronic allergic rhinitis since childhood
and is being monitored for mild LDL hypercholeste-
rolemia that does not require pharmacotherapy, at the
age of 53 she underwent a vaginal hysterectomy with
bilateral salpingectomy and extirpation of a left ova-
rian fibroma. She is allergic to dust mites and worm-
wood. She does not take any medication regularly. As
part of the screening for colorectal cancer at the GP,
a stool examination for occult bleeding was performed
on July 16, 2020, with a positive result. Despite the
strong recommendation, the patient refused a colo-
noscopy and signed the reverse. As part of a preventive
examination at the general practitioner on October
18, 2021, a stool examination for hidden bleeding was
performed again, with a positive result. On November
26, 2021, she underwent a colonoscopy examination,
where an infiltration of the sigmoid colon 20 cm from
the anus was found. On February 28, 2022, rectosig-
moid resection with appendectomy and end-to-end
anastomosis was performed. Histological examination
showed moderately differentiated adenocarcinoma.
No distant metastases were found. The patient remains
under regular follow-up by a gastroenterologist.
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A 54-year-old woman, married, a non-smoker, con-
sumes alcohol occasionally, does not use other addic-
tive substances, is trained as a carpenter, and works
as a healthcare worker. From family history: the pa-
tient’s father is being treated for arterial hypertension,
the mother has gallstones, the patient’s brother is being
monitored for epilepsy, and the patient has 1 healthy
sister and 2 healthy children. From a personal history:
she gave birth by caesarean section for a non-progress-
ing birth, she underwent a carpal tunnel syndrome
surgery, she has had Lyme disease, infectious mononu-
cleosis and COVID-19, she is being treated for arterial
hypertension and type 2 diabetes, she is being moni-
tored for hyperlipoproteinemia not requiring pharma-
cotherapy, severe obesity with a BMI of 45 kg/m?, poly-
amorous eufunctional goitre, gallstones, has varicose
veins of the lower limbs, experienced deep thrombosis
of the veins of the right lower leg. She is allergic to
penicillin, and after taking amlodipine, she has swelling
of her lower limbs. On November 10, 2015, as part of
a preventive check-up at the GP, the patient was sent
for a mammographic examination, which was per-
formed after the emergency on May 30, 2016, when
the patient was 47 years old. Suspicious microcalcifica-
tions were found on the image in the left breast at the
border of the outer quadrants. On 15 June 2016, she
underwent a stereotactic vacuum biopsy, histological
examination showed intraductal carcinoma. On July
27,2016, a left lower outer quadrant quadrantectomy
was performed with sentinel node sampling. Between
September 26 and November 1, 2016, she was admini-
stered adjuvant radiotherapy in a total dose of 50.0 Gy
and boost bed brachytherapy of 10 Gy. Due to the se-
vere varicose involvement of the lower limbs, anti-es-
trogen therapy with Tamoxifen (Tamoxifen nitros) was
contraindicated. On November 20, 2016, the patient
underwent a laparoscopic bilateral adnexotomy on
the indication of the oncologist. A molecular-genet-
ic examination did not find a mutation in a panel of
22 genes for hereditary tumour syndromes, including
the BRCA1 and BRCA2 genes. Distant metastases are
not present. The patient remains under regular fol-
low-up by an oncologist.

A 43-year-old woman, married, a stop-smoker for
a year (used to smoke 10 cigarettes a day for 20 years),
consumes alcohol occasionally, does not use other ad-
dictive substances, has a high school education, and
works as a store manager. From family history: the
patient does not know her father, the mother is being
treated for arterial hypertension and insulin-depen-
dent diabetes, and the patient has 2 healthy children.
From her personal history: she suffered from atopic
eczema in childhood, suffered concussion, and does
not take any medication permanently. She is allergic to
pollen and iodine. On December 17,2014, she came for
an examination by a general gynaecologist for bleed-
ing from genital tract after a constipated stool. She had

not had a preventive gynaecological examination for
several years. According to the description, there was
an exophytic tumour growing on the exocervix in the
entire range of the upper and lower lips, bleeding on
contact. The colposcopy showed numerous atypical
vessels. Biopsies were taken from several places by the
gynaecologist. Histology showed poorly differentiated
squamous cell carcinoma. PET CT examination from
23/12/2014 confirmed a tumour of the cone with in-
filtration of the left parameters, without signs of gen-
eralisation. The gynaecological council recommended
radical surgery to the patient, but she repeatedly post-
poned it. Only after an interview with a GP did she fi-
nally undergo a radical abdominal hysterectomy with
bilateral salpingectomy and pelvic lymphadenectomy.
The surgery was carried out on May 13, 2015. A total
of 24 lymph nodes were described, and 1 metastasis in
the common iliac nodes on the right was demonstrat-
ed. Adjuvant radiochemotherapy followed. The patient
is still free of clinical problems and signs of disease re-
currence. The patient remains under regular follow-up
by an oncologist.

A 69-year-old woman, married, has smoked 10 ciga-
rettes a day for the last 5 years (previously smoked
20 cigarettes a day for a total of 44 years), consumes
alcohol occasionally, does not use other addictive sub-
stances, has high school education, old-age pensioner,
worked all her life as a postal clerk. From the family his-
tory: the patient’s father died at the age of 52 from pancre-
atic cancer, the mother is being treated for hypertension,
the patient’s brother died at the age of 66 from a myocar-
dial infarction, the other brother is not being treated for
anything, the patient has 2 children, the daughter is being
monitored for juvenile arthritis. From personal history:
the patient is being treated for arterial hypertension
and hyperlipidemia and is being monitored for hyper-
uricemia. She underwent surgery for a right-sided disc
herniation at the L5/51 level, as well as microdiscecto-
my at the C4/5, C5/6 levels and C6/C7 foraminotomy
for spinal canal stenosis in the respective locations
and arthroscopic menisectomy of the right knee. The
patient’s allergy history is negative. As part of a pre-
ventive check-up with a GP on May 24, 2022, she was
included in the screening for bronchogenic carcinoma
and sent for a pulmonology examination. The pulmo-
nologist completed an LDCT examination of the lungs
with the finding of a tumorous-looking mass in the up-
per lobe of the left lung. PET CT examination did not
show any other tumour foci. On November 30, 2022,
she underwent a video-assisted thoracoscopic tumour
enucleation. Histopathological examination showed
chondrohamartroma. The patient was referred to fur-
ther examination by a pulmonologist, who regularly
follows her up.

A 53-year-old man, married, smoked 20 cigarettes a day
for 28 years, consumes alcohol occasionally, does not use
other addictive substances, trained locksmith, and works

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 3



Childhood

Prostate cancer leukaemia

O00VEO

Breast cancer Cervical cancer

SOUHRNNE SDELENI

Colon cancer Lung cancer

Czech Republic: 85% Czech Republic 88% Czech Republic: 81% Czech Republic: 61% Czech Republic: 56% Czech Republic: 1%

EUZ4: 87% EL24: B2% EU24: B3%

EUZ24: 6d% EU24: 60% ELIZ4: 15%

Figure 5. The five-year survival rates for adults in the Czech Republic versus the European Union [7]

as a maintenance worker. From family history: the father
is treated with ischemic heart disease, the mother with
arterial hypertension, the patient has 2 children, and the
daughter is treated with bronchial asthma. From the per-
sonal history: the patient is obese, and is being treated
for arterial hypertension, hyperlipidemia, psoriasis, vari-
cose veins of the lower extremities and haemorrhoids. He
is allergic to Oramelox (Meloxicam). On July 23, 2018, as
part of a preventive examination at the GP, asymptom-
atic microscopic hematuria was detected, for which he
was referred by the practitioner to a specialist urologi-
cal examination. During the examination, the urologist
palpated a hard nodule in the left lobe of the prostate;
only a slightly enlarged prostate was detectable sono-
graphically. A PSA examination was completed with an
elevation of 7.1 ng/mL of blood (norm for the age cate-
gory 50-59 years up to 3.5 ng/mL). Subsequently, a bi-
opsy was performed with evidence of adenocarcinoma
of the prostate. Skeletal scintigraphy on January 11,
2019, did not show a generalisation of the cancer. On
January 28, 2019, the patient underwent a robot-as-
sisted radical prostatectomy with lymphadenectomy.
On April 4, 2019, adjuvant radiotherapy of the pelvis
46.0 Gy, 70 Gy per bed, 35 fractions of 2 Gy and com-
plete antiandrogen blockade with LH-RH analogues
(degarelix acetate) were started. From May 28, 2020,
there was a change to Eligard 45 mg (leuprorelin ace-
tate). Androgen deprivation therapy has been followed
since January 2021. The patient remains without signs
of generalisation of the disease in the dispensary care
of the urology clinic.

CONCLUSIONS

The presented case studies document that early de-
tection of the disease can lead to a complete recovery.
It points to the importance of interdisciplinary coope-
ration between individual medical specialities and to
the fact that the systematic examination of asympto-
matic patients saves human lives and thus affects the
destinies not only of the patients themselves but also
of their families. GPs participate in cancer prevention
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at all levels. As part of primary prevention, thanks to
knowledge of the patient’s lifestyle, the practitioner
can draw attention to risk factors and the possibilities
of influencing them, as part of secondary prevention,
recommend targeted examinations and explain the
meaning of preventive examinations and screening
examinations for the early detection of cancer. Figure 5
confirms the importance of screening programs for in-
fluencing the survival of people diagnosed with cancer.
As part of tertiary prevention, the GP accepts stabilised
oncology patients for dispensary, and as part of qua-
ternary prevention, he provides terminal patients with
medical care, psychological support, coordination of
social services and, in the event of death, an examina-
tion. It thus becomes a guide to the patient’sillness and
sometimes also to dying.

Despite significant progress in the therapy of malig-
nant diseases, they remain the second most common
cause of death in the world and the Czech Republic. At
the same time, early detection of the disease can lead
to a complete recovery of the patient. The introduction
of screening programs for the early detection of ma-
lignant diseases brought a decrease in mortality from
these diseases. Screening does not typically reduce in-
cidence; on the contrary, improved detection may ini-
tially lead to an apparent increase. However, in the case
of cervical and colorectal cancer screening, a decline
in incidence has been observed due to the detection
of preinvasive stages. Vaccination against human pa-
pillomavirus (HPV) also contributes to this downward
trend. The quality of oncology care in the Czech Repu-
blic has increased, as evidenced by the better five-year
survival rate, even though we are still below the average
EU level in these values. GPs play a major role in early
detection and further care [13]. The role of the general
practitioner in cancer screening is essential. GPs” work
is long-term and continuous, always in the same place,
and they have the most contact with the patient. Thanks
to the knowledge of personal, family, work and social
anamnesis, practitioners gain insight that enables them
to understand the patient’s difficulties in a wider con-
text. They can thus help to convince hesitant patients to
undergo screening.
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SOUHRN

Alternativni vyrobky pro uzivani nikotinu (ANDS) ziskaly v poslednich letech na popularité. V souvislosti s témito vyrobky byla
tegie pfi [é¢bé zavislosti na tabaku. Soucasné epidemiologické trendy ukazuji postupny narGst uzivani ANDS v obecné populaci,
zejména u adolescentd a mladych dospélych, ale téz mezi nekuraky. Nejvice dlkazl o zdravotnich G¢incich mame u elektronickych
cigaret, které naznacuiji, ze jejich uzivani nezvysuje kardiovaskuldrni riziko s vyjimkou hypertenze v porovnéni s nekuraky, a snizuje
riziko respira¢nich onemocnéni v porovnani s koufenim klasickych cigaret, zaroven viak chybi dlouhodobd data u starsich osob.
V pfipadé zahtivanych tabakovych vyrobkt chybi spolehlivé dlikazy o zdravotnich rizicich v porovnani se sou¢asnymi kuraky nebo
s nekuraky, naopak zlistava otazka potencidlni toxicity latek nalezenych v téchto vyrobcich, ale nepfitomnych v cigaretovém kouri.
V pripadé nikotinovych sackl chybi spolehlivé diikazy o dlouhodobych tcincich. V nékterych zemich, jako je Velka Britanie, jsou
elektronické cigarety pouzivany v l1écbé zavislosti na tabdku. Dosavadni dlikazy se pfiklani k potencialnimu vyuziti elektronickych
cigaret jako harm-reduction strategie, ackoliv globalné neexistuje jednotny pfistup k jejich doporucovéni. Nadale zdstava primar-
nim doporucenym postupem Uplné zanechani uzivani jakychkoli tabakovych a nikotinovych vyrobku.

KLICOVA SLOVA
elektronické cigarety — nikotinové sacky — skodlivost — zahtivany tabak — zanechani koureni

ABSTRACT
Malinovska, J., Lustigova, M., Kozeluhova, M., Puchnerovj, V., Urbanova, J., Hloch, O., Palova, S.,
Rozsival, L., Broz, J.: Alternative nicotine delivery systems: current evidence

Alternative nicotine delivery products (ANDS) have gained popularity in recent years. Their potentially lower harm compared to
traditional cigarettes and the possibility of using them as part of a harm-reduction strategy in tobacco addiction treatment have
been discussed. Current epidemiological trends show a gradual increase in ANDS use by the general population, especially among
adolescents and young adults, but also among non-smokers. The most comprehensive evidence regarding health effects is avail-
able for e-cigarettes, which suggests that their use does not increase cardiovascular risk, except for hypertension, compared to
non-smokers, and reduces the risk of respiratory diseases compared to smoking traditional cigarettes; however, long-term data
are lacking for older individuals. In the case of heated tobacco products, there is not enough reliable evidence on health risks
compared to current smokers or non-smokers, while concerns remain about the potential toxicity of substances found in these
products but absent in cigarette smoke. For nicotine pouches, there is a lack of reliable evidence on long-term effects. Electronic
cigarettes are used as a smoking cessation tool in some countries, such as the UK. Existing evidence leans towards the potential
use of e-cigarettes as a harm-reduction strategy, although there is currently no global consensus on their role in tobacco addiction
treatment. Complete cessation of all tobacco and nicotine products remains the primary recommended approach.
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uvoD dukty obsahujici tabdk nebo pouze nikotin, pficemz
nedochazi ke klasickému spalovani tabdku, jako napfi-

Alternativni vyrobky pro uzivani nikotinu (Alterna- klad v cigaretdch a doutnicich. ANDS byly rozvijeny jiz
tive Nicotine Delivery Systems = ANDS) zahrnuji pro- od druhé poloviny 20. stoleti jako prostfedek pro boj

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 3

175



SOUHRNNE SDELENI

176

s epidemii zavislosti na tabaku, zejména v kontextu
nahradni nikotinové terapie (NNT), jako jsou Zvykacky
a naplasti [1]. Zaroven vznikla teoreticka diskuse, zda
by ANDS mohly slouzit jako dlouhodoba substituce pro
ty, ktefi jsou zavisli na nikotinu, a diky nahrazeni kla-
sickych cigaret vést k snizeni zdravotnich a dalSich rizik
v souvislosti se spalovanim tabaku [2].

ANDS v poslednich deseti letech ziskaly na populari-
té mezi vefejnosti spolu s vyvojem dalsich forem ANDS
produktd, neuréenych viak primarné k l1é¢bé zavislosti
na tabdku jako NNT [3, 4]. V soucasnosti je mozné tyto
produkty zjednodusené rozdélit do 4 kategorii:

1. na bazi tabdku, nezahfivané (zvykaci tabak, s vyjim-
kou Svédska v EU zakazany oralni tabak jako napt. $véd-
sky SNUS);

2. na bazi tabaku, zahtivané (zahtivané tabakové vyrob-
ky, napf. typu IQOS nebo GLO);

3. na bazi nikotinu, nezahfivané (NNT, nikotinové sacky
obsahujici krystaly nikotinu, které se umistuji pod horni
ret);

4. na bazi nikotinu, zahfivané (elektronické cigarety
(e-cigarety), kdy uzivatel vapuje e-liquid obsahujici ni-
kotin) [5].

Pfi vstupu dalsich forem ANDS na trh bylo ¢asto ar-
gumentovano jejich idajné nizsim zdravotnim rizikem
v porovnani s cigaretami, doutni¢ky a doutniky a diky
tomu potencidlnimu vyuziti v rdmci harm-reduction
strategie u soucasnych kufakd [5]. Zaroven u téchto
vost pasivniho koureni a nebylo pozorovano negativni
ovlivnéni kvality ovzdusi [6, 7]. Elektronické cigarety
a zahfivané tabakové vyrobky se zdaji byt pro kuraky
z pohledu uzivatelské preference nejlakavéjsi, nicmé-
né vykazuji vysoky zavislostni potencial [5]. Zaroven
v soucasnosti dostupné védecké poznatky ukazuiji,
ze kazda z téchto forem ANDS (s vyjimkou zavedené
NNT) muze uzivatele vystavit rlzné mife rizika a pfi-
naset dalsi zdravotni rizika, jind od téch znamych
u tradi¢nich cigaret [8]. Potencidl pro snizovani rizika
v souvislosti s kourenim tak mGze byt u rGznych forem
odlisny [8].

PREVALENCE UZiVANi ANDS

Celosvétova mira a vzorce uzivani

Data o mife a vzorci uzivani ANDS jsou v celosvéto-
vém méfitku dostupna nejvice pro uzivani elektronic-
kych cigaret. Globalni prevalence uzivani elektronic-
kych cigaret u dospélych nebyla stanovena s ohledem
na odlisnosti v narodnich dotaznicich a mnohdy ma-
lych nereprezentativnich vzork respondentl [9]. Ve
Velké Britanii byl v poslednich letech pozorovén na-
rdst soucasného uzivani elektronickych cigaret mezi
dospélymi, a to zejména ve vékové skupiné 18-24 let
(s prevalenci uzivani 29 % v kvétnu 2023) [10]. Narust
uzivani elektronickych cigaret prevysil pokles koureni

cigaret, jak lze pozorovat na celkovém narlstu miry
uzivani nikotinu [10]. V roce 2024 bylo odhadnuto, ze
10,7 % dospélé populace ve Velké Britanii koufilo elek-
tronické cigarety, tj. pfiblizné 5,6 milionu dospélych
[11]. Mezi lety 2021 a 2024 bylo zarovert mozné po-
zorovat v populaci dospélych ve Velké Britanii narGst
uzivani elektronickych cigaret mezi kuraky klasickych
cigaret (18,6 % mezi lety 2016-2021, s narlstem na
34,2 % v roce 2024) [12].

V USA byl pozorovan podobny trend souc¢asného uzi-
vani elektronickych cigaret zejména u mladych dospé-
lych ve vékové skupiné 18-24 let (18,6 % v roce 2021),
ktefi zaroven castéji nikdy dfive neuzivali cigarety spa-
lujici tabak [13].

Mezi adolescenty byl v poslednich 5-10 letech po-
zorovan nardst miry uzivani elektronickych cigaret
[14-16]. Uzivani elektronickych cigaret bylo zaroven
asociovano se zahajenim koufeni mezi adolescenty
v Evropé a Severni Americe [17]. Odhadovana celosvé-
tova prevalence soucasného uzivani elektronickych
cigaret mezi adolescenty byla 10,9 % na zakladé Glo-
bal Youth Tobacco Survey z let 2014-2019 s narlstem
prevalence s vy$sim vékem a vyssi mirou uzivani mezi
muzi, ve vysokopfijmovych zemich a v Evropé [18]. Po
narlstu v poslednich letech se na piikladu dat za rok
2024 z Velké Britanie zda, ze mira uzivani elektronic-
kych cigaret mezi adolescenty se ustalila [19], nebo
dokonce kles3, jak bylo pozorovano meziro¢né v USA
[20].

Mira a vzorce uzivani v Ceské republice

Data o uzivani nejen elektronickych cigaret, ale
i jinych forem ANDS v ceské populaci ve véku 15 let
a vice prinesl Narodni vyzkum uzivani navykovych |3-
tek z roku 2023, ktery realizovalo Narodni monitorovaci
stiedisko pro drogy a zavislosti [21]. Soucasné uzivani
elektronickych cigaret (v poslednich 30 dnech) v pru-
zkumu uvedlo 7,5 % dotazanych a bylo ¢astéjsi u muzl
(9,0 %) a u mladych dospélych ve véku 15-24 a 25-34
let (16,6 %, resp. 15,5 %) [21]. Soucasné uzivani zahfi-
vanych tabakovych vyrobkd, resp. nikotinovych sacku
uvedlo 5,7 %, resp. 1,2 % respondent( a ¢astéji bylo po-
zorovano u muzl (6,6 %, resp. 2,3 %) a ve vékové sku-
piné 15-24 let (11,4 %, resp. 3,4 %) a 25-34 let (10,8 %,
resp. 2,7 %) [21]. V dobé prvni zkusenosti uziti nékteré
z forem ANDS byla neceld polovina dotdzanych zaro-
ven dennimi nebo témér dennimi kuraky klasickych
cigaret, a 12-17 % dospélych, ktefi zkusili ANDS, nikdy
predtim klasické cigarety nekoufilo (tento trend byl
nejcastéji pozorovan ve vékové skupiné 15-24 let) [21].

Také v CR, obdobné jako v jinych vyspélych zemich,
je pozorovéan pokracujici trend poklesu denniho nebo
téméf denniho koufeni klasickych cigaret, zejména
mezi mladymi dospélymi, ale zaroven soucasné s tim
dochézi k narlstu prevalence uzivani elektronickych
cigaret a zahfivanych tabakovych vyrobk{ napfic véko-
vymi kategoriemi [21].

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 3



ZDRAVOTNi DOPADY ANDS

Elektronické cigarety

Systematickd review dosla k zavéru, ze nikotinové
elektronické cigarety mohou zplsobovat zavislost
u nekuidkd a u mladych nekurak mohou zvysovat rizi-
ko zahdjeni koufeni a pravidelného koureni v porovna-
ni s nekufaky [6].

Scoping review nepotvrdilo negativni Gc¢inek elek-
tronickych cigaret na zvyseni rizika infarktu myo-
kardu (IM), ischemické choroby srdecni (ICHS) nebo
predcasného kardiovaskularniho onemocnéni v po-
rovnani s nekuraky [22]. Toto zjisténi neplatilo pro
byvalé kurdky klasickych cigaret, ktefi pfesli na kou-
feni elektronickych cigaret, u nichz zvysené riziko
kardiovaskularnich onemocnéni pretrvavalo [22].
Tento zavér je v souladu s tim, ze u byvalych kuraki
obecné pretrvava vyssi kardiovaskularni riziko i v pfi-
padé, Ze zcela zanechaji uzivani nikotinovych a taba-
kovych vyrobkl. Recentni National Health Interview
Survey nenalezlo asociaci ve vyskytu cévni mozkové
pfihody (CMP), diabetes mellitus (DM), ICHS a IM
mezi uzivateli elektronickych cigaret v porovnani
s nekurdky, ale zjistilo zvySeny vyskyt hypertenze
u uzivatell elektronickych cigaret (nekoufici klasické
cigarety) [23].

VySe zminéné scoping review zaroven nalezlo dosta-
tecné dlkazy pro to, ze prechod z klasickych cigaret
na elektronické cigarety vedl u byvalych kutak{ ke sni-
Zeni poctu exacerbaci a zmirnéni priznakd chronické
obstruk¢ni nemoci (CHOPN) a zlep3eni kontroly hy-
pertenze [22]. Soucasné nebylo zjisténo zvysené riziko
astmatu nebo dlouhodobého rizika respira¢nich one-
mocnéni/pro respiracni systém [22]. Dukazy tykajici se
efektu elektronickych cigaret na dusevni zdravi, morta-
litu a riziko nddorovych onemocnéni zlistavaji nedosta-
tecné pro stanoveni konkrétnich zavér( [22].

Limitaci aktualnich dlikazd zOstava fakt, ze uziva-
telé elektronickych cigaret jsou prevazné z mladsich
vékovych skupin, kde je obecné nizsi riziko kardiovas-
kuldrnich, metabolickych a nadorovych onemocnéni
[22, 23]. V soucasné dobé tak neexistuji dlouhodobi,
respektive celozivotni uzivatelé elektronickych cigaret
a chybi tudiz dlouhodobé data a data u starsich véko-
vych skupin.

Zahtivané tabakové vyrobky

V soucasnosti dostupna data tykajici se efektu za-
hiivanych tabakovych vyrobki vychazi z velké ¢asti ze
studii sponzorovanych tabakovym primyslem (zejmé-
na posuzujici u¢inek produktti IQOS) a méné z nezavis-
lych studii. Oba typy studii se shoduji vtom, Ze zahftiva-
né tabakové vyrobky produkuji nebo obsahuji vyrazné
nizs$i koncentraci skodlivin typickych pro cigaretovy
kouf uznavanych Food and Drug Administration (FDA)
v seznamu $kodlivych a potencidlné skodlivych slozek
[7].
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Zaroven vsak jednotky studii zjistily, Ze zahfivané ta-
bakové produkty mohou v porovnani s klasickym ciga-
retovym kourfem obsahovat vétsi koncentraci 56 slozek
nezahrnutych v seznamu FDA, vcetné toxickych che-
mikalii a dalsich skodlivin, napf. furany, epoxidy a jiné
polycyklické aromatické uhlovodiky, z nichZ zaroven
nékteré nebo jejich produkty jsou zafazeny mezi kar-
cinogeny (napfiklad acetaldehyd ¢i propylenglykol)
[7, 24].

Aktudlni dostupna evidence studii in vitro, in vivo
a u lidi, shrnutd ve scoping review poskytuje informa-
ce zejména o kardiovaskularni a pulmonarni toxicité
zahfivanych tabakovych vyrobkl (pfevazné produktt
IQOS) [7]. U prechodu z klasickych cigaret na zahftiva-
né tabdkové vyrobky nebyl v ramci primyslem spon-
zorovanych studii pozorovan rozdil v kardiovaskularni
a pulmonarni toxicité, na rozdil od nezavislych studii,
které pripousti potencialné zvysenou pulmondarni a ji-
nou systémovou toxicitu [7].

Uzivani zahtivanych tabakovych vyrobkl v porov-
nani s nekourenim jakychkoli tabdkovych vyrobkl vy-
kazovalo v ramci nékterych nezavislych studii zvysené
riziko kardiovaskularnich, pulmonarnich a ostatnich
systémovych negativnich G¢ink(, nékteré nezavislé
studie toto vsak nepotvrdily [7]. Nezdvislé studie se
zaroven neshoduji v tom, zda u uzivateld zahfivanych
vyrobk( v porovnani s kutaky klasickych cigaret je stej-
né nebo nizsi riziko kardiovaskularni, pulmonarni a jiné
systémové toxicity [7]. V pfipadé jiné systémové toxici-
ty nékteré nezavislé studie naznacuji potencialné zvy-
$ené riziko v porovnani s koufenim klasickych cigaret

[71.

Nikotinové sacky

Z aktualné dostupnych forem ANDS je o zdravotnich
ucincich nikotinovych sack nejméné dostupnych in-
formaci a zcela chybi dlouhodoba data zdravotnich do-
padl. S ohledem na slozeni nikotinovych sacku, které
neobsahuji tabak, ale nikotin ve formé krystal, je dle
soucasnych dat predpokladana u uzivatelt nikotino-
vych sackd nizsi expozice skodlivindm nez v pfipadé
jinych tabakovych a nikotinovych produktl [25] a nizsi
mira Skodlivosti a snizeni rizika Umrti v porovnani s kou-
fenim tabaku [26]. Zarover se predpoklada potencialni
efekt na snizeni uzivani a koufeni tabaku a zvyseni miry
zanechani koureni [25, 26].

Nikotinové sac¢ky na trhu maji velkou variabilitu
v mnozstvi nikotinu, jenz obsahuji, a v nékterych ob-
chodovanych produktech muze byt koncentrace niko-
tinu az vice nez desetindsobné vétsi nez v klasickych
cigaretach [27].V souvislosti s tim bylo popsano zvyse-
né riziko akutni intoxikace nikotinem a predavkovani,
které se mize projevit nauzeou, zmatenosti, tfesem,
neklidem, bolesti hlavy a hypertenzi, a pozdéji v pfi-
padé vaznéjsich intoxikaci prejit v kdma, kiece, snizeni
reflexd a ochablost svall, potencidlné az progredujici
v respira¢ni selhani [27].
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ELEKTRONICKE CIGARETY A ZAHRIVANY
TABAK V LECBE ZAVISLOSTI NA TABAKU

Odborna diskuse nad vyuzitim rtznych forem ANDS
v rdmci lécby zavislosti na tabdku nadale pokracuje
v kontextu chybéjicich dlikazl zejména stran dlou-
hodobych ucinkl téchto produkt, malému poctu
dostupnych randomizovanych kontrolovanych studii
a malému poctu pozorovanych udalosti v publikova-
nych studiich. Skupina Cochrane priibézné aktualizu-
je systematické review hodnotici dostupné dlikazy pro
vyuziti elektronickych cigaret v ramci zanechani koure-
ni. Posledni verze tohoto review nasla vysoce-spolehli-
vé dlkazy, ze elektronické cigarety obsahujici nikotin
zvysuji miru zanechani koufeni v porovnani s NNT,
a stredné-spolehlivé dlikazy pfi porovnani s elektronic-
kymi cigaretami bez nikotinu [28]. Pfi porovnani elek-
tronickych cigaret obsahujicich nikotin se standardni
Ié¢bou nebo Zadnou lé¢bou se dostupné dlikazy téz
priklanély k potencidlnimu pfinosu, ale s mensi spoleh-
livosti [28].

Dle zavéra systematického review z databaze Cochra-
ne v soucasné dobé neexistuji studie, které by se zaby-
valy Ucinnosti zahtivanych tabakovych vyrobkl v zane-
chani koureni, z toho dlivodu neni mozné odpovédét
otazku vyznamu zahfivanych tabdkovych vyrobkd pro
tyto ucely [29]. Stejné review nenalezlo dostatecné du-
kazy pro posouzeni rozdilu v riziku nezadoucich G¢in-
ki mezi osobami, které presly na zahfivané tabakové
vyrobky, které pokracovaly v koufeni cigaret, a které se
pokusily prestat uzivat jakékoli tabakové vyrobky [29].

AKTUALNi DOPORUCENI PRO LECBU
ZAVISLOSTI NA TABAKU

Svétova zdravotnickd organizace (WHO) nedoporu-
Cuje elektronické cigarety v ramci lé¢by zavislosti na
tabdku v kontextu aktualné dostupnych dlkazd, ne-
dostatku dlkazd potvrzujici benefit tohoto postupu
a epidemiologického trendu uzivani elektronickych ci-
garet mezi adolescenty a mezi nekuraky [30].

WHO v ramci [é¢by zavislosti na tabaku nadale zda-
razfiuje vyznam motivovani soucasnych kurakd v za-
nechani koureni a poskytovani metod zaloZzenych na
dlikazech v souladu s odbornymi doporucenimi [30].
WHO nedoporucuje komercni prodej elektronickych
cigaret jako prostfedku pro zanechani koureni. V pfipa-
dé, ze elektronické cigarety jsou v nékteré zemi k tomu-
to ucelu pouzivéany, mély by byt tyto produkty regulo-
vany a kontrolovany stejné jako lécivé pripravky a mély
by byt nastaveny podminky, za nichz jsou tyto produk-
ty vydavany, aby se predeslo zvyseni miry uzivani elek-
tronickych cigaret mezi mladymi lidmi a nekuraky [31].

Priklad tohoto pfistupu je mozné najit napfiklad ve
Velké Britanii, kterd vychazi ve svych doporuceni z do-
stupnych zavérd evidence, véetné vyse zminéného

Cochrane systematického review [28]. Elektronické
cigarety jako takové nejsou schvaleny jako lécivé pfi-
pravky pro zanechani koureni, nejsou tedy dostupné
na predpis od praktického lékafe nebo v rdmci Natio-
nal Health Service (NHS), uzivatelé, ktefi chtéji vyuzit
elektronické cigarety k zanechani koureni, si vSéak mo-
hou vyzvednout startovaci bali¢cek v ramci lokélnich
pobocek Stop Smoking Service [32]. WHO zéaroven
doporucuje zemim silnou regulaci v pfipadé, ze prodej
elektronickych cigaret neni v zemi zakazan. Soucasti
doporucovanych opatfeni jsou: zékaz pfichuti a atrak-
tivnich a promocnich oballl a prezentace, zakazani
aditiv s ucinky karcinogennimi, mutagennimi nebo
toxickymi pro reprodukci, déle opatreni k zamezeni
manipulace produktu uzivatelem, omezeni koncentra-
ce amnozstvi nikotinu, stanoveni maximalniho objemu
naplni a maximalniho napajeni baterie a zdkaz prenosu
informaci tfetim osobam (napftiklad pomoci mobilnich
aplikaci) [31].

ZAVER

V soucasné dobé naddle pfichazi nové dlikazy o ucin-
cich ANDS na zdravi, a tak i odborna diskuse o mozném
vyuziti téchto produktl jako harm-reduction prostred-
ki nebo dlouhodobé nikotinové substituce nadale po-
kracuje. V soucasné dobé neni mozné s vysokou spo-
lehlivosti doporucit kteroukoli z forem ANDS k 1écbé
zavislosti na tabaku, s vyjimkou jiz zavedenych a pro
Ié¢bu schvélenych pripravk( NNT.

O ANDS existuje v soucasné odborné literature fada
kontroverznich publikaci s protichGdnymi zavéry. Pro
komplexni pochopeni problematiky je nutné diklad-
né analyzovat metodiky jednotlivych studii, posuzovat
jejich replikovatelnost a adekvatnost, napriklad v pfi-
padé in vitro studii. Prozatimni dlkazy kratkodobych
zdravotnich dopadd se priklani k potencidlnimu vyuziti
elektronickych cigaret v rdmci harm-reduction strate-
gie u soucasnych kurdkd klasickych cigaret. Zaroven
s tim se vSak poji nedoresena otazka rizika nardstu uzi-
vatell elektronickych cigaret mezi adolescenty a ne-
kurdky, jak Ize vidét na epidemiologickych trendech
z nékterych zemich. Nadale tak plati, Ze nejbezpecnéjsi
a evidence-based metodou pro [é¢bu zavislosti na ta-
baku zlstava uplné zanechani koureni jakychkoli taba-
kovych a nikotinovych vyrobkd.
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Ockovani tehotnych zen proti pertusi a vysledky
dotaznikového Setieni u praktickych lIékarti
v Jihomoravském kraji 2024

Sponiar Ovesna V.” "2, Ciupek R.', Boha¢ova R.!, Matulova L.’

'Krajska hygienicka stanice Jihomoravského kraje se sidlem v Brné
2Univerzita obrany — Fakulta vojenského zdravotnictvi, Hradec Kralové

SOUHRN

Cilem prace bylo porovnat postoje praktickych lékafd v Jihomoravském kraji k o¢kovani téhotnych Zen proti pertusi v letech 2019
a 2024. Pomoci dotaznikového Setieni bylo zjisténo, Ze doslo k vyraznému narGstu aktivniho doporucovani oc¢kovani, zajmu ze
strany téhotnych Zen i samotné realizace ockovani v ordinacich praktickych lékafG. Hlavnimi faktory tohoto posunu byla zvysena
medializace vyskytu pertuse a rostouci povédomi o vyznamu vakcinace pro ochranu nejmensich déti. Vysledky poukazuji na po-
tfebu podpory mezioborové spoluprace mezi praktickymi Iékafi a gynekology a ivah o Uhradé o¢kovani z vefejného zdravotniho
pojisténi.

KLICOVA SLOVA
pertuse - téhotenstvi — o¢kovani — prakticky |ékaf — Jihomoravsky kraj

IV\BSTRACT
Sponiar Ovesna V., Ciupek R., Bohacova R., Matulova L.: Pertussis vaccination in pregnancy:
a questionnaire survey of general practitioners in the South Moravian Region, 2024

The aim was to compare the general practitioners’ attitudes towards pertussis vaccination in pregnancy in the South Moravian
Region in 2019 and 2024. Using a questionnaire survey, a significant increase was found in active recommendation of vaccination,
in the interest from pregnant women and in vaccinations completed in general practitioners’ offices. The main factors behind this
shift were increased media coverage of pertussis and growing awareness of the importance of vaccination for the protection of
young children. The results point to the need to promote interdisciplinary collaboration between GPs and gynaecologists and to
consider the possibility to cover vaccination by health insurance.
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pertussis — pregnancy - vaccination - general practitioner - South Moravian Region
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uvoD

Pertuse (Cerny kasel) zlistadva vaznym problémem i ve
vyspélych zemich, navzdory dlouhodobé vysoké pro-
ockovanosti déti. Prestoze se u vétsiny populace Uspés-
né snizuje zavaznost onemocnéni diky pravidelnému
ockovani, nejohrozenéjsi jsou novorozenci a kojenci do
6 mésicu, ktefi jesté nejsou pred onemocnénim chra-
néni zakladnim ockovanim. U nejmensich déti se per-
tuse Casto projevuje velmi zdvazné, coz vede k castym
hospitalizacim, riziku hypoxie, apnoe a dokonce umr-
tim [10, 16].

Matefské protilatky poskytuji novorozencim ochranu
4-8 tydna po narozeni. Pro ¢aste¢né prekryti intervalu
od narozeni ditéte do navozeni imunity po ockovani se
doporucuje oc¢kovani téhotnych zen proti pertusi. Tato

intervence umoznuje pasivni prenos protildtek pres pla-
centu a poskytuje novorozencim potiebnou ochranu,
pficemz studie uvadéji, Ze ockovani ve 2.-3. trimestru
muze zabrdnit 69-93 % onemocnéni u déti do 3 mésicl
véku. Dlkazy o efektivité a bezpecnosti ockovani téhot-
nych proti pertusi neustale pribyvaji [11].

Pasivni imunizace novorozencll prostfednictvim
ockovani téhotnych byla poprvé zavedena v roce 2011
v USA a od té doby byla postupné prijata ve vice nez 40
zemich, v¢etné fady evropskych stat [11]. Napfiklad
v nékterych zemich, jako jsou USA, Velkd Britanie, Bel-
gie ¢i Nizozemsko, je o¢kovani téhotnych plosné zave-
deno a hrazeno z vefejného zdravotniho pojisténi. Pro
srovnani, v Belgii se mira proockovanosti téhotnych po-
hybuje mezi 31-85 %, zatimco v Nizozemsku dosahuje
primérné 66-77 %. Ze zemi, kde je o¢kovani téhotnych
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pouze doporuéeno, je proo¢kovanost nejvy3ii ve Spa-
nélsku (88,5 %) a Portugalsku (84 %) [5, 13].

V Ceské republice (CR) vydala Ceska vakcinologicka
spole¢nost (CVS) prvni oficialni doporuéeni k o¢kova-
ni téhotnych proti pertusi v roce 2015 (a v roce 2021
bylo aktualizovéno) [2, 3]. Dosud vsak toto ockovani
neni hrazeno z vefejného zdravotniho pojisténi a jeho
dostupnost zavisi na aktivité a osvété praktickych Ié-
kaf( (PL). Jedina dosud dostupna studie z CR ukazuje,
ze proockovanost téhotnych vici pertusi u nas byla
v rdmci jednoho zdravotnického zafizeniletech 2020 az
2021 pouze 1,6 %. Na takto nizkém procentu se odra-
Zela nejspise nizka informovanost, nebot jen 13 % do-
tazovanych Zen bylo s moznosti ockovani proti pertusi
v téhotenstvi obezndmeno [8, 14].

Cilem tohoto ¢lanku je zmapovat pristup PL v Jiho-
moravském kraji k doporuc¢enému ockovani téhotnych
Zen proti pertusi a vyhodnotit zmény v jejich pfistupu
mezi lety 2019 a 2024 na zékladé dotaznikového 3etre-
ni v kontextu narlstajici incidence pertuse.

MATERIAL A METODA

V roce 2019 oslovili pracovnici protiepidemického
odboru Krajské hygienické stanice (KHS) JMK se sidlem
v Brné v souvislosti s vy3si nemocnosti a v ndvaznosti
na v roce 2015 vydané doporu¢eni CVS pro ockovani
téhotnych Zen proti pertusi v CR celkem 561 PL s krat-
kym dotaznikem. Dotaznik byl distribuovan elektro-
nicky a obsahoval nésledujici ¢tyfi otazky, jejichz cilem
bylo zjistit, zda jsou PL s timto doporucenim obezna-
meni a jak je uplatiuji v praxi:

1. Doporucujete aktivné spojit pfeockovani proti teta-
nu ve 26 letech s o¢kovanim proti pertusi?

2. Setkal/a jste se se zdjmem o oc¢kovani proti pertusi ze
strany téhotnych zen nebo zen planujicich téhotenstvi?
3. Nabizite aktivné téhotnym Zendm nebo Zenam plaé-
nujicim téhotenstvi moznost ockovani proti pertusi?

100%
90%
80%

1. Doporuéujete aktivné

tetanu v 26 letech s

2. Setkal/a jste se se
spojit preockovani proti  zajmem o ockovani proti
pertusi ze strany
ockovanim proti pertusi? téhotnych Zen nebo Zen
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4. Proved|/a jste ve Vasi ordinaci aplikaci ockovaci latky
proti pertusi u téhotnych?

V roce 2024, s ohledem na opétovny vyrazny narist
nemocnosti pertuse a vysokou miru medializace pro-
blematiky, probéhlo obdobné dotaznikové Setfeni cel-
kem mezi 541 PL. Dotaznik byl opét distribuovan elek-
tronicky a obsahoval stejné otazky jako v roce 2019.
Kromé vybérovych odpovédi bylo umoznéno doplnit
vlastni komentar.

Odpovédi byly vyhodnoceny a porovnany s vysledky
z roku 2019. Pro zpracovani a analyzy dat byl pouzit ta-
bulkovy procesor MS Excel.

VYSLEDKY

V roce 2019 se do Setfeni zapojilo 365 PL (65% na-
vratnost dotaznikd). V roce 2024 odpovédélo 173 PL
(32% navratnost).

Podil PL, ktefi doporuc¢ovali spojit preoc¢kovani proti
tetanu ve véku 26 let s ockovanim proti pertusi, vzrostl
ze 47 % v roce 2019 na 75 % v roce 2024.

Viyrazné se také zvysil zajem ze strany téhotnych Zen
¢i Zzen plénujicich téhotenstvi - v roce 2019 jej zazna-
menalo pouze 25 % PL, zatimco v roce 2024 to bylo
80 % (z toho 33 % uvedlo,od zacatku roku 2024 ¢asto”,
45 % ,sporadicky” a 2 % ,velmi ¢asto”). O moznostech
ockovani proti pertusi v dospélosti a téhotenstvi se lidé,
ktefi oslovili PL, dozvédéli vétsinou z médii a internetu.

Aktivni nabidku oc¢kovani téhotnym zendm uvadélo
48 % PL v roce 2019 a 70 % v roce 2024.

Aplikaci o¢kovaci latky proti pertusi u téhotnych zen
deklarovalo 16 % PL v roce 2019 a 43 % v roce 2024,
pficemz celkem 3lo o vice nez 200 naockovanych té-
hotnych Zen (pouze v ordinacich, které se do 3etfeni
zapojily).

Graf na obrazku 1 prehledné vizualizuje rozdily v od-
povédich PL mezi roky 2019 a 2024 u viech Ctyf sledo-
vanych otazek.

70%

60%

50%

20% 47% 48% 43%
0%

2019 2024 2019 2024

2019 2024 2019 2024

3. Nabizite aktivné
téhotnym Zendm nebo
zenam planujicim
téhotenstvi moZnost

4. Provedl/a jste ve Vasi
ordinaci aplikaci
ockovaci latky proti
pertusi u téhotnych?

planujicich téhotenstvi? ockovani proti pertusi?

Obr. 1. Zastoupeni odpovédi,ANO” u otazek v rdmci dotaznikového Setfeni u PL v JMK
Figure 1. Representation of “YES” answers in the questionnaire survey for general practitioners in the South Moravian Region
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DISKUSE

Vysledky dotaznikového 3etfeni jednoznacné ukazuji
pozitivni trend v pfistupu PL k ockovani téhotnych zen
proti pertusi. Mezi lety 2019 a 2024 se zvysilo aktivni
doporucovani ockovani (jak v rdmci preockovani proti
tetanu ve véku 26 let, tak béhem téhotenstvi) i zdjem
ze strany samotnych Zen, které se castéji na ockovani
dotazovaly. Tento posun muze souviset se zvysenou
medializaci problematiky pertuse v roce 2024 a snahou
0 zajisténi ochrany nejmensich déti, které nejsou dosud
ockované. Také opakované provadéni dotaznikovych
Setfeni navic vedlo k systematickému zvySovani pové-
domi PL o problematice o¢kovani téhotnych a podpo-
filo jejich aktivni uplatriovani doporuceni v praxi. Pres-
toze jde o relativné dobré zpravy, je dllezité upozornit
na nékolik limitujicich faktora:

1. Nedostatek vakcin: ¢ast PL v otevienych komenta-
fich zminila komplikace v poskytovani doporuceného
ockovani v souvislosti s aktualni nedostupnosti vakcin
v roce 2024. Obdobny problém hlasily i nékteré zahra-
ni¢ni staty béhem epidemického vzestupu pertuse [5].
2. Finanéni z&téz: v CR oc¢kovani téhotnych proti per-
tusi neni doposud hrazeno z vefejného zdravotniho
pojisténi, coz mlze pro nékteré zeny predstavovat ba-
riéru. Jedna se o uskali viech doporucenych ockovani
v CR, predeviim pak v o¢kovani dospélych. Inspiraci
mUze byt praxe Danska, kde bylo vzhledem ke zvyse-
né nemocnosti v roce 2023 pro zajisténi ochrany novo-
rozencl zavedeno bezplatné oc¢kovani téhotnych zen
béhem rutinnich téhotenskych prohlidek ve 2.-3. tri-
mestru [6].

3. Spoluprace s gynekology: néktefi PL poukazuji na
nedostatek informaci o téhotenstvi svych pacientek,
a tim i mensi prostor pro iniciaci oc¢kovani. Gynekolo-
gové proto mohou hrat mnohem vyznamnéjsi roli pfi
edukaci Zen a doporucovani o¢kovani v téhotenstvi.

4. Nizkd navratnost dotaznikd v roce 2024: pouhych
32 % z oslovenych PL dotaznik vyplnilo; pravdépodob-
né predevsim ti, ktefi se o téma aktivné zajimaji. Sku-
tecna situace mezi méné aktivnimi lékafi tedy nemusi
byt dostatec¢né reflektovana.

Navzdory témto omezenim lze fici, ze postupné zlep-
Seni v pfistupu PL je patrné.

Jako ilustraci pretrvavajiciho rizika pro nejmensi viak
slouzi skute¢nost, Ze v Jihomoravském kraji v roce 2024
pertusi onemocnélo celkem 17 déti ve véku do 2 mési-
¢l véku, z nichz vétsina (13) vyzadovala hospitalizaci,
Ctyfi déti dokonce na jednotce intenzivni péce. Vzhle-
dem k nizkému véku u nich jesté nebylo mozné zahijit
zakladni oc¢kovéni a ockovani matky béhem téhoten-
stvi by zde pfitom mohlo sehrét klicovou ochrannou
roli. Ve vsech téchto pfipadech ale matka ockovana
nebyla.

Stale pribyvajici diikazy a doporuceni instituci jako
CDC, ECDC a WHO potvrzuji, ze ockovani téhotnych
(idedlné ve 2.-3. trimestru), predstavuje bezpecnou

a ucinnou strategii prevence pertuse u nejmensich
déti [7, 11, 16]. Zahrani¢ni studie, které hodnotily efek-
tivitu a bezpec¢nost mateiské imunizace, potvrzuji, ze
ockovani téhotnych dokaze vyrazné snizit nemocnost
a umrtnost novorozencu na pertusi, a to bez navyseni
rizik pro samotnou matku ¢i plod. V systematickém pre-
hledu z roku 2020, ktery zahrnoval data z rliznych zemi
po zavedeni oc¢kovani téhotnych proti pertusi, autofi
konstatuji, ze materska imunizace vykazuje vysokou
ucinnost (69-93 %) v prevenci pertuse v nejohrozenéj-
$i skupiné déti do 3 mésicli véku. Nékteré studie navic
ukazuji i jesté vyssi ochranu pred hospitalizacemi [11].
Napfikad ve Velké Britanii, kde se téhotné zeny proti
pertusi rutinné ockuji od roku 2012, byl zaznamenan
vyrazny pokles nemocnosti u nejmensich kojencd,
a navic co se tyce bezpecnosti ve studii zahrnujici vice
nez 20 000 oc¢kovanych Zen nebylo pozorovano zvyse-
né riziko poskozeni plodu, nezadoucich dopadt na pri-
béh téhotenstvi ani predcasnych porodu [4]. Podobna
data pochdzeji z USA, kde analyza 53 885 ockovanych
téhotnych zen nepotvrdila vyssi vyskyt nezadoucich re-
akci po vakcinaci ani poskozeni plodu [12]. Na Novém
Zélandu byla v rdmci studie s 68 000 Zenami opétovné
prokézana bezpecnost oc¢kovani téhotnych, bez nards-
tu rizika predcasnych porodl nebo jinych komplikaci.
Naopak jiné studie [1, 9] naznacuji, Ze samotna infekce
Bordetella pertusis v téhotenstvi mize vést k vyssimu ri-
ziku autismu a neuropsychickych poruch u déti.

Ockovani téhotnych Zen je proto v soucasné dobé
povazovano za nejucinnéjsi strategii, jak chranit nej-
ohrozenéjsi skupinu nejmensich déti pred pertusi.
Oproti dfive doporucované ,cocoon strategii’, spociva-
jici v ockovani osob v blizkém kontaktu s novorozenci
a kojenci, nebo oc¢kovani zen az po porodu, je imuni-
zace téhotnych zen efektivnéjsi a z hlediska nakladd
i organizacnich opatfeni méné naroc¢na.

Je proto vhodné, aby se v ¢eském prostredi zvazova-
lo zavedeni podpory a thrad o¢kovani téhotnych a po-
sileni mezioborové spoluprace PL a gynekolog, které
by mohly pozitivni pfistup k oc¢kovani téhotnych zen
podpofit a dlouhodobé snizit riziko zavazného one-
mocnéni u nejmensich déti.

ZAVER

Z dotaznikového Setfeni z let 2019 a 2024 vyplynu-
lo, Ze ochota praktickych Iékafl aktivné doporucovat
ockovani téhotnym zendm proti pertusi se podstatné
zvysila (248 % na 70 %). Také zajem ze strany téhotnych
a pocet provedenych ockovéni v ordinacich vyrazné
narostly.

| presto, Ze se jednd o pozitivni posun, je stdle co
zlepsovat - proockovanost téhotnych v CR zlistava
velmi nizka. Zkusenosti z jinych zemi ukazuji, ze plos-
né zavedeni a Uhrada oc¢kovani téhotnych vyznamné
snizuje nemocnost nejmensich déti. Doporu¢eni CVS

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 3



z roku 2015 (aktualizované v roce 2021) bylo krokem
spravnym smérem, nicméné realita praxe poukazuje
na potiebu dalsi osvéty a zapojeni gynekologt pfi péci
o téhotné.
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Vzpominka na prof. Zdenka Hubalka o¢ima jeho
byvalého studenta a pozdéji kolegy Ivo Rudolfa

Kdyz jsem v srpnu 2001 nastoupil v rdmci svoji dok-
torské disertacni prace na pracovisté Akademie véd
ve Valticich na jizni Moravé, ani ve snu mé nenapadlo,
Ze této laboratofi zlistanu vérny nésledujicich 24 let
a ze s ni dokonce budu spojovat svoji dalsi védeckou
budoucnost. Jednim z dGvodu zlstat i po obhajeni di-
sertacni prace byla moznost pracovat po boku pana
prof. Zdenka Hubalka, diive mého vedouciho a men-
tora, dnes uz byvalého kolegy a snad i kamarada. | po
spolec¢nych letech stravenych ve valtické laboratofi mi
byl stale inspiraci zejména pro svoje védecké a pracov-
ni zapaleni, systemati¢nost v praci a tah na branku.

Zdenék se narodil v srpnu 1942 do tehdy protekto-
ratniho Brna, vystudoval zde gymnézium a posléze Pfi-
rodovédeckou fakultu Univerzity Jana Evangelisty Pur-
kyné (dnesni Masarykovu univerzitu) se zamérenim na
mikrobiologii. Svoji diplomovou praci zabyvajici se mi-
krokoky sepsal pod vedenim doc. Kocura, véhlasného
taxonoma své doby a dlouholetého $éfa Sbirky mikro-
organismU. Dnes je jiz nepredstavitelné, ze vysledky
své diplomové prace publikoval (pro mladsi ¢tenare
v dobé prednormaliza¢ni) v tehdy prestiznim oboro-
vém casopise Journal of General Microbiology. Po ab-
solutoriu na brnénské univerzité dostal umisténku do
Vyzkumného ustavu krmivaiského v Pohotelicich, kde
se vénoval mikrobiologickému stanoveni vitaminu B,,
v trusu driibeZe a také anaerobldm v trusu prasat. Avsak
kratce poté ho vitr zaval do Pardubic, kde pod vedenim

Zdenék v terénu v Blue Mountains, New South Wales, Australie,
5. srpna 2014 (foto M. Capek)

dr. Ot¢enaska zkoumal v ramci své diserta¢ni (kandi-
datské) prace mikromycety u volné Zijicich ptakd. Z to-
hoto plsobeni se mu podafilo publikovat nékteré origi-
nalni vysledky (napft. popis nového druhu dermatofyta
Microsporum riparie). Potom uz nasleduje v roce 1969
presun do Valtic, na tehdejsi pracovisté Parazitologic-
kého ustavu AVCR, kde se nejprve vénoval vyzkumu
tularemie, aviak zahy pod vlivem tamniho vedouciho
a svétové uznavaného arbovirologa dr. Bardose zamé-
fil svoji pozornost k arbovirdm, coz se mu v pozitivnim
slova smyslu stalo osudovym. Za své vice nez padesa-
tileté plsobeni ve Valticich Zdenék publikoval vice nez
270 impaktovanych praci a napsal nékolik védeckych
monografii, jeho cita¢ni ohlas ¢ini pfes 9 000 citaci,
coz je dokumentovano Hirschovym indexem s hodno-
tou 46. U nemolekularniho biologa stézi predstavitelné.
Obdivuhodny pocet praci Ize vysvétlit az renesan¢nim
védeckym zabérem, ktery snad pfipomina jen Sifi za-
méfeni véhlasného prof. Frantiska Patocky, jehoz me-
daili jako nejvyssi ocenéni Ceskoslovenské spoleénosti
mikrobiologické obdrzel za své celoZivotni dilo v oboru
mikrobiologie. Uvédomime-li si v3ak, Ze mira poznani
exponencialné narusta, jde ve Zdenkové pfipadé o po-
¢in takrka neskutec¢ny. Zdenék publikoval prace nejen
z virologie, bakteriologie a mykologie, ale také z ento-
mologie, zoologie obratlovcd, ekologie, ornitologie,
parazitologie ¢i epidemiologie, a to vse v ¢asopisech
s vysokym impakt faktorem.

Zdenkovym velkym védeckym tématem se v posled-
nich dvaceti letech stal vyzkum viru zdpadonilské hore¢-
ky, kde patfil k respektovanym svétovym odbornikdim
a v roli experta spolupracoval s WHO nebo ECDC. Jeho
prace zabyvajici se ekologii a epidemiologii West Nile
viru v Evropé patii k prikopnickym studiim, které jsou
dodnes hojné citovany. Po vypuknuti epidemie zdpado-
nilské horecky v USA byl dokonce pozvan na prednasko-
vé turné, kde vysvétloval ekologii a emergenci viru West
Nile v Evropé a mozné paralely s vyskytem v Americe.
| na zakladé téchto zkusenosti se nasemu pracovisti po-
dafilo uspésné zapojit do nékolika evropskych projektud
6. a 7. ramcového programu véetné raznych expertnich
skupin. Zdenék mél opravdu velké renomé a troufam
si fict, Ze jeho vysledkim dodnes naslouchaji vice v za-
hranici nez u nas doma. To doklada i vzpominka svétové
proslulého amerického virologa a taxonoma profesora
Charlese Calishera, ktery dokonce zminuje Zderika ve
své autobiografii. Dalsim vyznamnym pocinem byl objev
baktérie Brucella microti, nového zoonotického agens,
které zpUsobuje rozsahlé epizootie brucelézy u hlodav-
cl, a dokonce byla nedévno popsana jako lidsky pato-
gen. Lze sledovat dlouhodoby zijem védecké komunity
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0 jeho prace z oblasti kryoprezervace mikroorganismd,
arbovirologie ¢i pfirodni ohniskovosti ndkaz.

Nesporné jsou i jeho aktivity pedagogické. Jako dok-
torand jsem si vzdy vézil jeho vztahu k studentdim. Kdy-
koliv jsem s ¢imkoliv za nim pfisel, byl ochoten ihned
odlozit svoji rozdélanou praci, zajit se mnou k mik-
roskopu podivat se na zajimavy objekt nebo bezpro-
sttredné komentovat mé vysledky ¢i konzultovat dalsi
experimenty. To davé studentlim na startu védeckych
kariér opravdu hodné.

| kdyz Zdenék svoji praci miloval nadevie, nebyl
urcité workoholikem. Ve volném case se intenzivné
vénoval ornitologii (své Zivotni lasce), také historii
a vytvarnému uméni a v posledni dobé predevsim
cestovani do odlehlych koncin svéta (Australie, Novy
Zéland, Kamcatka, Amazonie, Kostarika, Filipiny). Nad-
to byl velkym milovnikem kvalitniho vina (konkrétné
veltlinu zeleného), coz bylo samoziejmé v jeho pfipa-
dé spojeno se spoustou velmi podafenych historek.
Tim vice, Ze mél velmi osobity smysl pro humor. Mél
jsem to velké stésti, Ze u fady nezapomenutelnych pfi-
hod jsem byl osobné ucasten, oviem jen malo z nich

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 3

OSOBNI ZPRAVY

Ize bez uzardéni vefejné reprodukovat ¢i snesou list
papiru. Léta jsem Zderika v legraci ponoukal, aby vie
shrnul ve své autobiografii a Ze by toho nebylo malo.
Bohuzel tato jeho posledni prace uz zlstane navzdy
nedopsana.

Na zavér si neodpustim malé postouchnuti. Pro dnes-
ni zrychlenou dobu je vice nez pfizna¢né, ze mame ten-
denci obdivovat mladé, sebevédomé a ambiciézni véd-
ce na pocatku svych kariér, jez zaplfuji predni stranky
lokalnich denikd, webl svych domovskych pracovist
¢i spolecenskych ¢asopist svymi "svétovymi" objevy,
z nichz v3ak jen stfipek obstoji v béhu casu, a pfitom
bychom spise méli zpomalit, ztisit se a s pokorou po-
slouchat védce, ktefi svymi skutky opravdu posouvaji
nase poznani.

Cest tvé pamatce!

prof. RNDr. Ivo Rudolf, Ph.D.
Ustav biologie obratlovcii AVCR, v.v.i.
Kvétnd 8

603 65 Brno
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Zemrel prof. MUDry. Vladimir Vonka, DrSc.

(31.7.1930 - 20. 6. 2025)

Na zacatku léta jsme se rozloucili s profesorem Vla-
dimirem Vonkou, lékafem a virologem, s vyjimec¢nou
védeckou osobnosti svétového véhlasu v oblasti vi-
rologie a imunologie infek¢nich a nadorovych one-
mocnéni, ale téz s charismatickou osobnosti pevnych
Zivotnich postojli, noblesy a laskavé autority. Vladimir
Vonka se pro virologii narodil, vzesel ze slavné prazské
mikrobiologické skoly profesora Frantiska Patocky a po
kratké klinické praxi na infek¢nim oddéleni Nemocnice
v Usti nad Labem se vratil dom( do Prahy, aby se pfipo-
jil k mimoradné Uspésnému tymu virologl a epidemio-
logl (Dimitrij Slonim, Karel Za¢ek, Ervin Adam, Vilém
Skovranek) vyvijejicich v tehdejsim Ceskoslovensku
inaktivovanou Salkovu a poté i Zivou Sabinovu vakcinu
proti détské poliomyelitidé.

Vladimir Vonka ziskal své virologické ostruhy v la-
boratofi Karla Za¢ka na Bulovce. Tam se také uijistil, ze
virologie bude jeho laska na cely zivot. Naplnovat ba-
datelské sny a plany mu umoznil nejprve Vyzkumny
ustav imunologicky, ktery se posléze sloucil s vyrobnim
Ustavem sér a ockovacich latek, instituci na svoji dobu
v mnoha smérech pozoruhodnou, ktera bohuzel ne-
prezila transformaci ceského primyslu na pocatku 90.
let. Profesor Vonka presel tehdy s celym svym oddéle-
nim experimentalni virologie do Ustavu hematologie
a krevni transfuze, aby zde pokracoval v Uspésném dile
onkologicky orientovaného virologického vyzkumu.
Vladimir Vonka dokdzal svym entusiasmem a nasaze-
nim pro védeckou praci, svoji pili a talentem vybudovat
mezinarodné respektovany védecky program, dokazal
to v ¢ase minulého rezimu, aniz by k tomu potfebo-
val tradi¢ni akademické prostfedi, a co je podstatné,
aniz by si zadal s rezimem. Pracovat ,u Vonk{” bylo
nékdejsi virologickou komunitou nesmirné cenéno.
Vladimir Vonka vzdy dbal o publikovani vysledkd vy-
zkumnych projektd ve Spickovych védeckych casopi-
sech, coz nebyvalo v tehdejsi realité ceskoslovenské
védy zdaleka bézné. Pravé tak se zrodil a udrzoval jeho
véhlas a véhlas zakl Vonkovy skoly experimentalni vi-
rologie.

Zivotni sméFovani virologa Vladimira Vonky k nado-
rové problematice a k otdzkdm mozné virové etiologie
nékterych nadorovych onemocnéni mélo svlj pocatek
v samém zavéru Uspésného programu POLIO s vy-
mycenim détské obrny v Ceskoslovensku na pocatku
60. let minulého stoleti. Pfestoze zna¢nou pozornost
vénoval spolu s ¢asti své laboratore téz vyzkumu, vyvoji
a inovacim chfipkové vakciny, hlavnim tématem se mu
na dlouhou dobu staly herpetické viry s onkogennim
potencidlem. Zacalo to spolupraci s virologem a epi-

demiologem prof. J. Melnickem (Baylor College, USA)
na vyzkumu cytomegaloviru a viru Epsteina a Barrové.
Obdobi normalizace v 70. letech minulého stole-
ti bohuzel zcela vyloucilo pokracovat ve spolupraci
s prednimi americkymi laboratofemi, a tak se Vladimir
Vonka a jeho oddéleni experimentalni virologie zamé-
filo na dalsi vyzvu, kterou bylo potvrzeni genitalniho
viru herpes simplex (HSV2) jako plvodce karcinomu
délozniho ¢ipku. Redenim byla rozsahla epidemiolo-
gickd studie uskutecnénd ve spolupraci s gynekolo-
gickym pracovistém prof. Jifiho Kanky. Vysledky této
rozsahlé studie presvédcivé vyvratily proti plvodnimu
ocekdavani hypotézu o pficinném vztahu mezi HSV2
a nddorovym onemocnénim a zpUsobily prvotni velké
zklamani autor( studie. Soucasné vsak doslova uvol-
nily cestu k rychlému potvrzeni papillomavirového
plvodu tohoto zhoubného onemocnéni a k rychlému
vyvoji spolehlivé vakciny némeckym virologem prof.
Haraldem zur Hausenem. Pocatecni zklamani Vladimi-
raVonky se vSak zahy zménilo v radost z jednoho z nej-
vyznamnéjsich pocinli za jeho dosavadni védeckou
drahu. Okolnostmi vynucené premisténi Vonkova od-
déleni do Ustavu hematologie a krevni transfuze mélo
mimo jiné pozitivni dopad pro pfirozené pokracovani
onkologické mise virologického pracovisté Vladimira
Vonky. V této druhé etapé jeho védeckého pocinani se
mohl spole¢né se svym tymem jiz plné zaméfit na pro-
blematiku studia onkogenniho potencidlu papilloma-
vird, molekuldrnich a bunécnych mechanisma jejich
kancerogeneze, jakoz i na teoretické otazky genové te-
rapie nddorovych onemocnéni a hledani originalnich
cest pro vyvoj protinddorovych DNA vakcin. ZkuSenos-
ti z této oblasti zurocil Vladimir Vonka se svym tymem
i ke zdokonaleni pristupll pfi imunoterapii chronické
myeloidni leukemie, onemocnéni nevirového plvodu.
Vladimiru Vonkovi dopfal osud tésit se prakticky az do
posledni chvile z nesmirné vzrusujici badatelské prace,
ta spocivala mimo jiné v hledéani novych pfistupl ge-
netické terapie nadorovych onemocnéni a ve vymysle-
ni novych DNA protinadorovych vakcin, jejich designu
a uziti.

Po padu komunismu v roce 1989 nebylo prekvape-
nim, ze se profesor Vladimir Vonka jako uznavana vé-
deckd autorita stal jednim ze zakladatel U¢ené spolec-
nosti Ceské republiky a posléze i zakladajicim ¢lenem
Ceské Iékafské akademie. Vladimir Vonka byl prototy-
pem ucence, hloubavé bytosti, hledajici rozumem vy-
svétlitelné vztahy v pfirodnich, humanitnich a spole-
Censkych védach. Ostatné pravé pri¢innost nejenom
v mediciné se stala ptimo jeho filozofickym tématem.

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 3



Byl velkou renesanéni osobnosti navic s pedagogic-
kym darem srozumitelného vysvétlovani slozitych jeva.
Mnozi nasli inspiraci pro védeckou drahu v mimoradné
zdafilé knize Vladimira Vonky a jeho pfitele Jana Zéava-
dy Zahada rakoviny (nakladatelstvi Mlada fronta, 1984).
Profesor Vladimir Vonka byl vlidnou a zarover naro¢-
nou autoritou, jakou je $tésti v Zivoté potkat — zejména
pro mladého ¢lovéka. Byl tou charismatickou bytos-
ti, kterd se mladym adeptim védy stévala pfikladem
a moralnim vzorem.
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S profesorem Vladimirem Vonkou odesla mimorad-
na osobnost ¢lovéka a védce, kterd zlstane natrvalo
zapsana nejenom v nasich vzpominkach, ale i v samot-
ném dédictvi moderni virologie a onkologie.

Libor Grubhoffer
Biologické centrum Akademie véd Ceské republiky

Text prispévku byl publikovdn se souhlasem redakce caso-
pisu Central European Journal of Public Health.
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