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Celogenomova analyza populaci Streptococcus
pneumoniae sérotypti 10A, 11A, 12F, 15B a 33F
pusobicich invazivni pneumokokové onemocnéni
v Ceské republice v obdobi 2013-2023

Kozakova J."”?, Vohrnova S."' "2, Honskus M. "2, Okonji Z."" "2, Kfizova P.""!

'Narodni referencni laborator pro streptokokové nakazy, Centrum epidemiologie a mikrobiologie, Statni zdravotni Ustav, Praha
23. 1ékaiska fakulta Univerzity Karlovy, Praha

SOUHRN

Cil: Cilem nasi studie bylo studium populaci Streptococcus pneumoniae sérotypt 10A, 11A, 12F, 15B a 33F zpUsobujicich invazivni
pneumokokové onemocnéni (IPO) v Ceské republice (CR) v letech 2013-2023 metodou celogenomové sekvenace (Whole Genome
Sequencing).

Material a metody: Studované sérotypy S. pneumoniae jsou obsazeny v recentné registrovanych pneumokokovych konjugova-
nych vakcinach (PCV): PCV15 a PCV20. K epidemiologické analyze vyskytu vybranych sérotypu v letech 2013 az 2023 byla vyuzita
celorepublikové data surveillance IPO. Pro studium pomoci metody WGS bylo vybrano 177 izolatl S. pneumoniae péti rliznych
sérotyp(: 10A, 11A, 12F, 15B a 33F, které byly zachyceny z IPO na Gzemi CR mezi lety 2013-2023. WGS bylo provedeno na platformé
lllumina MiSeq. Ziskana WGS data byla analyzovana pomoci nastroji PubMLST databdaze, kde jsou WGS data téz vefejné dostupna.
Vysledky: Epidemiologicka analyza vyskytu S. pneumoniae sérotypli 10A, 11A, 12F, 15B a 33F zpUsobujicich IPO ukazala, Zze po
zavedeni PCV7, PCV10 a PCV13 doslo k narlstu jejich vyskytu v CR. Maximalni pocet pfipadii IPO sérotypu 10A byl v roce 2015
(17 ptipadu), sérotypu 11A v roce 2018 (19 piipadl), sérotypu 12F v roce 2015 (18 pripadt), sérotypu 15B v roce 2023 (11 piipadi),
sérotypu 33F v roce 2015 (6 pfipadtl). BEhem pandemie covidu-19 pocty pfipadl IPO vyvolanych studovanymi sérotypy poklesly.
V postpandemickém obdobi se pocty IPO vyvolanych sérotypy 10A a 11A opét zvysily, pficemz narostl i pocet pripadl vyvolany
sérotypem 15B. Z analyzy WGS dat vyplyva, Zze mezi ¢eskymi izolaty sérotypu 10A vyrazné dominovaly izolaty ST-1551, které tvorily
pocetny a geneticky vysoce kompaktni klastr. V rdmci sérotypu 11A patfily ¢eské izolaty pfevazné k ST-62 nebo k sekvenacnim
typlm ptibuznym tomuto ST. Ceské izolaty sérotypu 12F patily do tfi hlavnich klastrd, které nevykazovaly vzajemnou ptibuznost
(ST-218, ST-989 a ST-8060). Ceské izolaty sérotypu 15B vykazovaly vysokou miru genetické heterogenity a pattily do ti hlavnich
evropskych klastrd (ST-162, ST-199 a ST-1262) s prevahou izolatli ST-162. Sérotyp 33F byl v nasi studii zastoupen pouze 6 izolaty, ze
kterych 4 patfily k ST-100.

Zaveér: Ceské i evropské populace S. pneumoniae rliznych sérotyp(i vykazuji znaénou heterogenitu. Na této $kéle se vyskytuji sé-
rotypy, ve kterych prevlddaji vzajemné pfibuzné izoldty jednoho ST (11A) i sérotypy, které jsou tvofeny nékolika vzajemné zcela
nepfibuznymi klastry (12F, 15B). Struktury téchto jednotlivych populaci se neustale méni v ¢ase a jsou navic odliSné i v ramci jed-
notlivych zemi Evropy. Je dllezité monitorovat jednotlivé populace S. pneumoniae v co nejvyssi mife a ziskana data vyuzivat pfi
zhodnoceni moznosti zavadéni novych PCV v CR.

KLICOVA SLOVA
Streptococcus pneumoniae - surveillance — celogenomovd sekvenace - sérotypy 10A, 11A, 12F, 15B a 33F

ABSTRACT

Kozakova J., Vohrnova S., Honskus M., Okonji Z., Kfizova P.: Whole genome sequencing analysis
of Streptococcus pneumoniae populations of serotypes 10A, 11A, 12F, 15B, and 33F involved in
invasive pneumococcal disease in the Czech Republicin 2013-2023

Aim: Whole Genome Sequencing (WGS) analysis of populations of Streptococcus pneumoniae of serotypes 10A, 11A, 12F, 15B, and
33F involved in invasive pneumococcal disease (IPD) in the Czech Republic (CR) in 2013-2023.

Materials and Methods: The analysed serotypes of S. pneumoniae have been included in the recently registered pneumococcal
conjugate vaccines (PCV): PCV15 and PCV20. The epidemiological analysis of the incidence of selected serotypes was based on
nationwide IPD surveillance data from 2013-2023. WGS was used to analyse 177 isolates of S. pneumoniae of five serotypes: 10A,
11A, 12F, 15B, and 33F recovered from IPD in CR in 2013-2023. The lllumina MiSeq platform was used for WGS. The WGS data were
analysed using tools of the PubMLST database where WGS data have been publicly accessible.

Results: Epidemiological analysis of the incidence of S. pneumoniae serotypes 10A, 11A, 12F, 15B, and 33F involved in IPD showed
their increase after the vaccines PCV7, PCV10, and PCV13 had been introduced in CR. IPD cases caused by serotype 10A peaked
in 2015 (17 cases), serotype 11A was the most frequent cause in 2018 (19 cases), serotype 12F predominated in 2015 (18 cases),
serotype 15B in 2023 (11 cases), and serotype 33F in 2015 (6 cases). During the COVID-19 pandemic, IPD cases caused by the listed
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serotypes declined. In the post-pandemic period, the involvement of serotypes 10A and 11Ain IPD cases increased again, as did that
of serotype 15B. WGS data analysis showed a clear dominance of a large and genetically compact cluster of ST-1551 among Czech
isolates of serotype 10A. Czech serotype 11A isolates were assigned primarily to ST-62 or other related sequencing types. Czech
serotype 12F isolates were part of three major clusters unrelated to each other (ST-218, ST-989, and ST-8060). Czech serotype 15B
isolates showed a high genetic heterogeneity and belonged to three major European clusters (ST-162, ST-199, and ST-1262) with
a predominance of ST-162 isolates. In our study, serotype 33F was only represented by six isolates, four of which were of ST-100.

Conclusion: Both Czech and European populations of S. pneumoniae of different serotypes show considerable heterogeneity. They
include serotypes in which related isolates of a single ST (11A) predominate, as well as serotypes that consist of several completely
unrelated clusters (12F, 15B). The structures of these individual populations are continually changing over time and also differ
within individual European countries. It is important to monitor S. pneumoniae populations as closely as possible and to use the

data obtained to evaluate the possibilities for introducing new PCVs in the Czech Republic.

KEYWORDS

Streptococcus pneumoniae - surveillance — whole genome sequencing - serotypes 10A, 11A, 12F, 15B, and 33F

Epidemiol Mikrobiol Imunol, 2025; 74(4): 191-204
https://doi.org/10.61568/emi/11-6600/20251001/141812

uvoD

Streptococcus pneumoniae je grampozitivni bakterie
vyvoldvajici Sirokou $kalu onemocnéni od méné zavaz-
nych onemocnéni hornich cest dychacich, jako jsou
faryngitidy ¢i sinusitidy, akutni otitidy, pfes nezavazné
i komplikované pneumonie, které mohou byt dopro-
vazené pyothoraxem, bakteriémii ¢i sepsi, az po sepse
a meningitidy. Invazivni pneumokokové onemocnéni
(IPO) je definované jako zavazny klinicky stav, kdy je
S. pneumoniae prokazan z primarné sterilniho mate-
ridlu, jako je napt. krev ¢i likvor [1]. Pfed zavedenim
ockovani predstavovalo IPO jednou z nejcastéjsich pfi-
¢in umrti na infek¢ni onemocnéni. Svétova zdravotnic-
ka organizace uvadi, Ze v roce 2008 bylo IPO pficinou
476 000 umrti déti do 5 let véku [2].

Vyvoj ockovacich latek proti pneumokokovym infek-
cim zacal pred vice nez 100 lety, prvni byly vyvinuty
polysacharidové pneumokokové vakciny (PPV). V roce
1983 byla ve svété uvedena do distribuce 23valentni
polysacharidovad ockovaci ldtka PPV23 (proti séroty-
pim 4, 6B, 9V, 14, 18C, 19F, 23F, 1, 5, 7F, 3, 19A, 22F, 33F,
8, 10A, 11A, 12F, 15B, 2, 9N, 17F a 20). PPV23 nebyla
zahrnuta do narodnich imuniza¢nich programa (NIP),
protoze ma nizkou imunogenitu u déti do 2 let véku
a u skupin imunokompromitovanych pacientd a nevy-
volava dlouhodobou imunologickou odpovéd. Vyvoj
konjugovanych pneumokokovych vakcin (PCV) pred-
stavoval zasadni pozitivni zménu v prevenci IPO. V roce
2000 byla v USA registrovana 7valentni ockovaci latka
PCV7 (proti sérotyplm 4, 6B, 9V, 14, 18C, 19F a 23F).
Nasledovala registrace 10valentni vakciny PCV10 (proti
sérotypum 4, 6B, 9V, 14, 18C, 19F, 23F, 1, 5 a 7F) a 13va-
lentni PCV13 (proti sérotyplm 4, 6B, 9V, 14, 18C, 19F,
23F, 1,5, 7F, 3, 6A a 19A). Relativné recentné byly regist-
rovany 15valentni PCV15 (proti sérotyplm 4, 6B, 9V, 14,
18C, 19F, 23F, 1, 5, 7F, 3, 6A, 19A, 22F a 33F) a 20valentni
PCV20 (proti sérotypim 4, 6B, 9V, 14, 18C, 19F, 23F, 1,

5, 7F, 3, 6A, 19A, 22F, 33F, 8, 10A, 11A, 12F a 15B), které
jsou nyni doporuceny pro détskou i dospélou populaci.
V USA byla v ¢ervnu 2024 schvilena k pouziti u dospé-
lych 21valentni PCV21 (proti sérotyptm 3, 6A, 7F, 8, 9N,
10A, 11A, 12F, 15A, 15B, 15C, 16F, 17F, 19A, 20A, 22F,
23A, 23B, 24F, 31, 33F a 35B) [3]. | nadale probiha vy-
voj vicevalentnich vakcin, jako je napfiklad 24valentni
PCV24 (proti sérotypim 4, 6B, 9V, 14, 18C, 19F, 23F, 1,
5, 7F, 3, 6A, 19A, 22F, 33F, 8, 10A, 11A, 12F, 158, 2, 9N,
17F a 20) nebo 31valentni PCV31 (proti sérotypim 4,
6B, 9V, 14, 18C, 19F, 23F, 1, 5, 7F, 3, 6A, 19A, 22F, 33F, §,
10A, 11A, 12F, 15B, 2, 9N, 17F a 20, 7C, 15A, 16F, 23A,
23B, 31 a35B) [4, 5].

V Ceské republice (CR) byla od roku 2005 registro-
vana a pouzivana PCV7, ktera byla urc¢ena détem do 2
let a nebyla hrazend z vefejného zdravotniho pojisténi.
Roku 2010 byla do NIP v CR zavedena vakcinace ocko-
vacimi latkami PCV10 a PCV13 pro déti ve véku od 2
mésict do 5 let véku, z nichz PCV10 byla plné hrazena
z vefejného zdravotniho pojisténi a PCV13 byla hraze-
nd do vyse ceny PCV10. Od roku 2018 bylo zavedeno
hrazené ockovani vakcinou PCV13 u pacientl se spe-
cifikovanymi chronickymi diagnézami a pro vékovou
skupinu seniorl ve véku 65 let a starsi. V roce 2022
byly v CR registrovany o¢kovaci latky PCV15 a PCV20
pro dospélou populaci a PCV15 pro déti od 2 mésicl
véku. V dubnu 2024 byla PCV20 schvélena i k pouziti
u déti od 2 mésic véku a v listopadu téhoz roku bylo
aktualizovano doporuceni pro ockovani dospélych.
Podrobné informace o ockovacich schématech pro
jednotlivé skupiny obyvatel jsou dostupné na webové
strance Ceské vakcinologické spole¢nosti [6]. Ockova-
ni proti pneumokokovym infekcim neni v CR povinné.
Podil déti narozenych v roce 2022 oc¢kovanych alespor
jednou davkou ockovaci latky byl 76,4 %, podil seniord
nad 65 let véku ockovanych proti pneumokokové in-
fekci jakoukoli vakcinou byl na konci roku 2023 na hod-
noté 22,5 % [71].
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Vakciny proti pneumokokovym infekcim znamenaji
vyznamny prvek ochrany proti IPO a cetné publikace
dokladaji jejich prospésny efekt na snizeni vyskytu IPO
a prevenci umrtina IPO [8, 9, 10, 11, 12, 13, 14]. Dal$im
benefitem pneumokokovych vakcin a vakcin obecné je
jejich pozitivni efekt na prevenci antibiotické rezistence
a snizeni spotieby antibiotik, coz navic redukuje i eko-
nomické naklady [11, 14, 15, 16]. Se zavadénim PCV
vsak zacalo dochazet ke zménam v distribuci sérotypu.
Pocet pfipadd IPO vyvolanych vakcina¢nimi sérotypy
klesal a naopak se zvysoval pocet IPO vyvolanych ne-
vakcina¢nimi sérotypy, tento proces je nazyvan seroty-
pe replacement (sérotypova nahrada) [9, 10, 12,13, 17,
18]. Je proto nezbytné fesit otdazku, nakolik expanzivni
jsou populace jednotlivych sérotypt S. pneumoniae, coz
ndm pomaha i odpovidat na otazky ohledné ucinnosti
stavajicich vakcin a nutnosti zavadéni novych vakcin.
Nékterym z dfive nevakcinacnich sérotypl (mimo jiné
sérotyplm 12F, 24F, 22F a 33F) je pfipisovan zvyseny
potencidl vyvolat invazivni onemocnéni[19, 20]. Séroty-
py 12F, 22F a 33F jsou obsazeny v recentné schvalenych
vakcinach PCV15 ¢i PCV20. Predkladana studie zpraco-
vava epidemiologickd data a data z celogenomové se-
kvenace izolata S. pneumoniae sérotypa 10A, 11A, 12F,
15B a 33F, které vyvolaly IPO v CR v obdobi 2013-2023.
Studované sérotypy S. pneumoniae jsou obsazeny v re-
centné registrovanych vakcindch PCV15 a PCV20. Séro-
typy 10A, 11A, 12F a 15B jsou obsazeny v aktudlné uzi-
vané vakciné PCV20. Sérotyp 33F je obsazen v aktualné
doporucovanych vakcinach PCV15 a PCV20. Dfive pou-
zivané vakciny PCV7, PCV10 a PCV13 sérotypy 10A, 11A,
12F, 15B a 33F neobsahuji. Polysacharidova ockovaci
latka PPV23 obsahuje viechny tyto sérotypy.

Celogenomova sekvenace (Whole Genome Sequen-
cing, WGS) predstavuje v soucasnosti nejpokrocilejsi
metodu, ktera je celosvétové vyuzivana v populacnich
studiich u mnoha druht bakteridlnich agens [21, 22, 23].
S vyuzitim mezinarodni databaze PubMLST [24] poskyt-
la ziskana WGS data nejen detailni informace o ¢eskych
izolatech, ale umoznila i jejich porovnani s evropskymi
izolaty stejnych sérotypl. V soucasné dobé doslo v da-
tabazi PUbMLST v rdmci sekce S. pneumoniae k vyznam-
nému pokroku, kdy bylo predstaveno schéma celoge-
nomové multilokusové sekvenacni typizace (cgMLST),
které je vyuzitelné pro mezinarodni vyzkum a celosvé-
tové definovani populaci pneumokokii [25].

Cilem nasi studie bylo studium populaci sérotypu
10A, 11A, 12F, 15B a 33F pusobicich IPO v CR v letech
2013-2023.

MATERIAL A METODY

Epidemiologicka analyza vybranych sérotypt

Byla provedena epidemiologickd analyza vyskytu
S. pneumoniae sérotypt 10A, 11A, 12F, 15B a 33F vyvo-
lavajicich IPO v CR v letech 2013 az 2023. K této analyze
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byla vyuzita data surveillance IPO CR. Program surveillan-
ce IPO je celondrodni a jsou do néj zafazeny viechny
piipady, které spliuji ceskou a evropskou definici podle
vyhldsky €. 275/2010 Sb.: zdvazné onemocnéni s labora-
tornim prikazem pneumokoka z klinického materialu,
ktery je za normalnich podminek sterilni [1]. Surveillance
IPO je provadéna ze zékona a zasilani izolat z IPO do
NRL je mandatorni, stejné jako zaznamenavani pripadi
IPO do Informacniho systému infek¢nich nemoci (ISIN).
Surveillance data jsou ziskavana syntézou dat NRL s daty
ISIN, s vyloucenim duplicit. Data surveillance IPO v CR
jsou kazdy rok analyzovéna a publikovana ve Zpravach
Centra epidemiologie a mikrobiologie [26].

Izolaty Streptococcus pneumoniae

Do Narodni referencni laboratofe pro streptokoko-
vé nakazy (NRL) jsou z mikrobiologickych laboratofi
celé CR zasilany izolaty S. pneumoniae, které vyvolaly
IPO. V NRL je provedeno ovéreni spravné identifikace
a nasleduje sérotypizace a dalsi charakterizace izolatu.
Izolaty jsou dlouhodobé uchovévéany ve sbirce kultur
NRL. U viech dorucenych izolatl S. pneumoniae jsou
rutinné provadéna klasicka i molekularné geneticka vy-
Setfeni: sérotypizace, typizace metodou polymerazové
retézové reakce (PCR), multilokusova sekvenacni typi-
zace (MLST). Vybrané izolaty jsou studovany metodou
WGS. Pro studii byly vybrany izolaty S. pneumoniae péti
rdznych sérotypl: 10A (55%), 11A (56x), 12F (34x%), 15B
(26x) a 33F (6x), vSechny zachyceny z IPO na Uzemi CR
mezi lety 2013-2023.

Metoda WGS, analyza dat a hlaseni do
mezinarodnich databazi

Vybrané izolaty byly celogenomové osekvenovany
na platformé Illumina MiSeq, nejdfive s vyuzitim ex-
terniho pracovisté EMBL (European Molecular Biology
Laboratory, Heidelberg, Némecko), od roku 2020 pak
diky novému pfistrojovému vybaveni byla celogeno-
mova sekvenace provadéna piimo ve Statnim zdravot-
nim Ustavu [27]. Produktem celogenomové sekvenace
byly prekryvajici se sekvence o délce priblizné 300 bp,
ze kterych byly principem de novo assembly slozeny vy-
sledné genomy jednotlivych izolatd pomoci softwaru
Velvet de novo Assembler a jeho optimalizacniho scrip-
tu Velvet-Optimiser [28]. Genomy izolatd byly nasledné
predlozeny do mezindrodni databaze PubMLST, ktera
vyuziva platformy BIGSdb (Bacterial Isolate Genome
Sequence database) a ve které jsou verejné dostupné
pod identifika¢nimi ¢isly uvedenymi v seznamu izola-
th [24]. Systémem automatického skenovani databaze
PubMLST byly u kazdého izolatu definovany znamé ale-
lové varianty gent multilokusové sekvenacni typizace
(MLST) a jejich kombinace nasledné stanovila sekvenac-
ni typ (ST) izolatu [29, 30]. Nepopsané alelové varianty
byly definovany manualné a predlozeny kuratoriim ke
schvaéleni. Po anotaci bylo témto aleldm pfidéleno nové
Ciselné oznaceni a staly se soucasti databaze PubMLST.
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Pomoci programu Genome Comparator [31], ktery
je soucasti PubMLST databdze, byly provedeny ana-
lyzy vzéjemné pfibuznosti studovanych izolatl na
urovni rozliseni cgMLST (1222 lokusu). Izolaty S. pneu-
moniae z CR byly porovnany jednak mezi sebou, tak
i s dostupnymi evropskymi izolaty v ramci jednotli-
vych sérotypl. Parametry pro zafazeni do pribuzen-
skych analyz (WGS data, rok izolace >2009, kompletni
MLST profil, kontinent: Evropa) k 20. 10. 2024 splnova-
lo 91 izolatl sérotypu 10A, 201 izolatl sérotypu 11A,
91 izolatd sérotypu 12F, 230 izolath sérotypu 15BC
a 101 izolatd sérotypu 33F (uvedené pocty neobsahuji
izolaty z CR). Z distan¢nich matic produkovanych pro-
gramem Genome Comparator, které jsou zaloZzené na
poctu a alelické variabilité vsech analyzovanych loku-
su, byly sestaveny fylogenetické sité pomoci softwaru
SplitsTree4 (algoritmus NeighborNet) [32]. Vysledné
fylogenetické sité byly upraveny grafickym editorem
Inkscape [33].

VYSLEDKY

1. Epidemiologicka analyza vyskytu sérotypii 10A,
11A, 12F, 15B a 33F vyvolavajicich IPO v CR v letech
2013-2023

V letech 2013 az 2023 bylo v CR evidovéano 4473 pfi-
padul IPO, nejvice v roce 2023 - 585 pfipadu IPO, nej-
méné v roce 2020 - 247 pfipadu IPO.

20

18 ‘4‘/

Absolutni potty
5

Sérotyp 10A

V letech 2013 aZz 2023 vyvolal sérotyp 10A celkem
125 pfipadl IPO, coz predstavuje 2,79 % ze vsech pfi-
padl IPO za studované obdobi, priimérné 11 pfipadi
rocné. Nejvyssi pocet pfipadll IPO zplsobenych séro-
pocet v roce 2021 (6 pfipadu) — obrazek 1. Smrtnost IPO
vyvolanych S. pneumoniae sérotypu 10A byla v letech
2013-2023 pramérné 15,88 %.

Sérotyp 11A

Sérotyp 11A zplisobil mezi lety 2013 az 2023 celkem
108 ptipadu IPO, coz predstavuje 2,41 % ze vsech pfipa-
dl IPO z daného obdobi, primérné 10 pfipadd rocné.
Nejvyssi pocet pfipadd IPO zpUsobenych sérotypem
vroce 2013 a 2021 (6 pFipadtl) — viz obrazek 1. Smrtnost
IPO vyvolanych S. pneumoniae sérotypu 11A byla v le-
tech 2013-2023 pramérné 30,5 %.

Sérotyp 12F

Mezi lety 2013 a 2023 vyvolal sérotyp 12F celkem
85 pripadu IPO, to tvofi 1,9 % vsech pfipadu IPO stu-
dovaného obdobi, primérné 8 pfipadli ro¢né. Nejvys-
$i pocet pripadd IPO zplsobenych sérotypem 12F byl
2020 a 2022 (po 3 piipadech) - viz obrazek 1. Smrtnost
IPO vyvolanych S. pneumoniae sérotypu 12F byla v le-
tech 2013-2023 pramérné 27,75 %.
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Obr. 1. Absolutni pocty IPO vyvolanych sérotypy 10A, 11A, 12F, 15B a 33F v letech 2013-2023, CR
Figure 1. Absolute numbers of IPD cases caused by serotypes 10A, 11A, 12F, 15B, and 33F, 2013-2023, CR
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Sérotyp 15B

Sérotyp 15B byl v letech 2013 az 2023 prokazan
u celkem 54 ptipadl IPO, coz predstavuje 1,21 % pfi-
padl IPO z daného obdobi, primérné 5 piipadl rocné.
Nejvyssi pocet pfipadd IPO zpUsobenych sérotypem
v roce 2021 (1 pfipad) - viz obrazek 1. Smrtnost IPO
vyvolanych S. pneumoniae sérotypu 15B byla v letech
2013 az 2023 pramérné 12,33 %.

Sérotyp 33F

V letech 2013 az 2023 bylo zaznamenano celkem
19 pfipadl IPO vyvolanych sérotypem 33F, coZ tvori
0,42 % ze vsech pfipadl IPO ve studovaném obdobi,
priimérné se vyskytly 2 pfipady ro¢né. Nejvice pfipadi
bylo v roce 2015 (6 pfipadu), v letech 2016, 2019, 2021
a 2023 se nevyskytl zadny pfipad IPO vyvolany séro-
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typem 33F - viz obrazek 1. Smrtnost IPO vyvolanych
S. pneumoniae sérotypu 33F byla v letech 2013-2023
primérné 13,64 %. Vzhledem k nizkému vyskytu séro-
typu 33F je tfeba pfi hodnoceni dat vzit v Gvahu chybu
malych ¢&isel.

2. WGS analyzy

Sérotyp 10A v CR a Evropé

Sérotyp 10A byl ve studovaném souboru zastou-
pen 55 izoldty, z nichz 49 patfilo k ST-1551 - tabulka 1.
U zbylych 6 izolatli byly stanoveny nasledujici sekvenac-
ni typy: ST-97 (2x), ST-433 (1x), ST-473 (1x), ST-816 (1x)
a ST-16494 (1x). Na ceské fylogenetické siti formuiji izo-
laty ST-1551 vysoce homogenni klastr, s vyjimkou dvou
vzdjemné piibuznych izolatl 235/2020 a 313/2022, kte-
ré s timto klastrem vykazuji nizsi pfibuznost — obrazek 2.
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Obr. 2. Fylogeneticka analyza 177 WGS izolatG S. pneumoniae sérotypt 10A, 11A, 12F, 15B a 33F, 2013-2023, CR
Figure 2. Phylogenetic analysis of 177 S. pneumoniae isolates recovered from IPD of serotypes 10A, 11A, 12F, 15B, and 33F and

analysed by WGS, 2013-2023, CR
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Tabulka 1. Seznam 177 izolatd S. pneumoniae z IPO sérotyp(i 10A, 11A, 12F, 15B a 33F analyzovanych metodou WGS, 2013-2023, CR
Table 1. List of 177 S. pneumoniae isolates of serotypes 10A, 11A, 12F, 15B, and 33F recovered from IPD and analysed by WGS,
2013-2023,CR

Izolat  PubMLSTID Sérotyp ST Izolat  PubMLSTID Sérotyp ST Izolat  PubMLSTID Sérotyp ST
357/2015 212586 10A 1551 274/2016 248894 11A 62 206/2017 248923 12F 218
28/2016 212589 10A 1551 317/2016 248895 11A 29 405/2017 248927 12F 218
286/2016 212596 10A 1551 450/2016 248898 11A 14712 472/2017 248904 12F 218
326/2016 248918 10A 1551 581/2016 246650 11A 62 591/2017 248935 12F 218
392/2016 248896 10A 1551 6/2017 248907 11A 62 659/2017 248909 12F 218
438/2016 248897 10A 1551 145/2017 248921 11A 15238 721/2017 248912 12F 218
492/2016 248899 10A 1551 205/2017 248922 11A 62 724/2017 248913 12F 989
552/2016 248901 10A 1551 408/2017 248928 11A 62 730/2017 248914 12F 218
586/2016 246651 10A 1551 532/2017 182107 11A 62 62/2018 100584 12F 218
164/2017 248902 10A 1551 573/2017 248933 11A 14712 69/2018 100741 12F 218
360/2017 248925 10A 1551 583/2017 248934 11A 62 256/2018 100969 12F 8060
366/2017 248926 10A 1551 635/2017 248908 11A 62 334/2018 100843 12F 8060
467/2017 248929 10A 1551 22/2018 248917 11A 14712 40/2019 64139 12F 989
531/2017 248932 10A 1551 79/2018 100716 11A 62 79/2019 64169 12F 218
596/2017 248905 10A 1551 87/2018 100703 11A 62 89/2019 64003 12F 218
613/2017 248906 10A 1551 89/2018 100619 11A 62 672/2019 158060 12F 15340
688/2017 248910 10A 1551 103/2018 100795 11A 62 252/2020 64433 12F 8060
696/2017 248911 10A 1551 126/2018 100894 11A 62 254/2020 64435 12F 989
16/2018 248916 10A 1551 176/2018 100706 11A 62 411/2020 135766 12F 6945
45/2018 100750 10A 1551 192/2018 100943 11A 62 83/2022 185741 12F 218
100/2018 100657 10A 97 225/2018 100653 11A 62 413/2022 185949 12F 218
143/2018 100768 10A 1551 318/2018 100758 11A 100 523/2022 185997 12F 218
149/2018 100718 10A 1551 265/2019 129816 11A 1050 153/2023 205139 12F 6202
204/2018 100956 10A 1551 335/2019 129822 11A 62 180/2023 205153 12F 218
315/2018 100733 10A 1551 373/2019 129828 11A 62 369/2023 205212 12F 218
373/2018 100720 10A 433 397/2019 129832 11A 62 781/2023 205341 12F 218
729/2019 158064 10A 1551 483/2019 129833 11A 62 911/2023 218391 12F 218
14/2020 64294 10A 1551 335/2020 135738 11A 16493 599/2013 182105 15B 199
69/2020 64323 10A 1551 363/2020 158078 11A 14712 734/2013 212584 15B 162
111/2020 64344 10A 1551 389/2020 135757 11A 62 402/2016 212598 15B 162
156/2020 64372 10A 1551 483/2020 135794 11A 62 474/2016 246647 15B 162
235/2020 64428 10A 1551 486/2020 135796 11A 156 516/2016 248900 15B 162
419/2020 135768 10A 16494 2/2021 142964 11A 62 59/2017 248919 15B 162
470/2020 135790 10A 1551 104/2022 185757 11A 62 505/2017 248930 15B 1262
129/2022 185773 10A 1551 133/2022 185776 11A 62 527/2017 248931 15B 1262
145/2022 185786 10A 1551 151/2022 185790 11A 62 40/2018 100885 15B 162
186/2022 185813 10A 1551 191/2022 185816 11A 62 227/2019 63908 15B 162
196/2022 185820 10A 1551 349/2022 185913 11A 62 390/2020 135758 15B 162
209/2022 185831 10A 1551 370/2022 185927 11A 62 423/2020 135770 15B 162
292/2022 185883 10A 473 118/2023 205122 11A 62 31/2022 185707 15B 162
313/2022 185893 10A 1551 262/2023 205170 11A 62 56/2022 185725 15B 162
490/2022 185981 10A 1551 514/2023 205252 11A 62 94/2022 185749 15B 162
504/2022 185988 10A 1551 531/2023 205254 11A 14712 299/2022 185885 15B 162
525/2022 185998 10A 1551 534/2023 205257 11A 62 340/2022 185907 15B 1262
676/2022 186046 10A 1551 706/2023 205317 11A 62 667/2022 186043 15B 1262
757/2022 186092 10A 1551 708/2023 205318 11A 19235 692/2022 186055 15B 162
72/2023 186133 10A 1551 798/2023 218361 11A 14712 769/2022 186103 15B 162
475/2023 205238 10A 1551 1042/2023 218431 11A 62 96/2023 205108 15B 162
476/2023 205239 10A 1551 1185/2023 218455 11A 62 587/2023 205276 15B 162
484/2023 205242 10A 1551 1192/2023 218457 11A 62 663/2023 205307 15B 162
624/2023 205292 10A 816 1211/2023 218464 11A 62 734/2023 205326 15B 162
1037/2023 218430 10A 1551 1234/2023 218469 11A 62 1104/2023 218447 15B 162
1063/2023 218437 10A 97 57/2016 248890 12F 218 1204/2023 218460 15B 162
1067/2023 218439 10A 1551 97/2016 212590 12F 218 252/2017 248924 33F 100
1318/2023 221412 10A 1551 233/2016 212594 12F 218 11/2018 248915 33F 13796
194/2013 182104 11A 62 482/2016 246648 12F 19120 209/2018 100928 33F 100
86/2016 248891 11A 14712 515/2016 246649 12F 989 348/2018 100771 33F 100
98/2016 248892 11A 62 610/2016 246652 12F 989 487/2020 135797 33F 100
102/2016 248893 11A 62 141/2017 248920 12F 218 170/2022 185799 33F 673
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Ve stejné genetické linii a s klesajici mirou pfibuznosti
leZi dva izolaty ST-97, 419/2020 (ST-16494) a 624/2023
(ST-816). Samostatné lezici izolaty 373/2018 (ST-433)
a 292/2022 (ST-473) nevykazuji zddnou pfibuznost k linii
ST-1551 ani k sobé navzijem. Na fylogenetické siti, kterd
zobrazuje vysledek analyzy 55 ¢eskych a 91 evropskych
izolatd sérotypu 10A s WGS daty dostupnymi v databézi
PubMLST, je klastr ST-1551 tvoren predevsim 49 ceskymi
izolaty spolu s 13 z Velké Britanie a 3 izolaty z Polska —
obrazek 3. Dvé nezdvisle odstupuijici linie, které jsou obé
tvofeny dominantné izolaty ST-97, jsou zastoupeny i tfe-
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mi izolaty z CR: prvni linie 100/2018 (ST-97) a 1063/2023
(ST-97), druha linie 419/2020 (ST-16494). Izolat 624/2023
(ST-816) je soucasti geneticky vzdaleného klastru, ktery
obsahuje prevazné izolaty z Velké Britanie a ktery je z vel-
ké vétsiny tvorfen tfemi vzajemné pfibuznymi ST (ST-461,
ST-816, ST-2068). Zbylé dva ceské izolaty jsou soucasti
nékolika nezavislych a geneticky odlisnych linii, které
vykazuji i nizkou miru pfibuznosti k sobé navzajem. Vy-
jimku tvofi ¢esky izolat 292/2022 (ST-473), ktery je z ge-
netického hlediska takika identicky s norskym izoldtem
(ST-15161).
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Obr. 3. Vizualizace genetické diverzity ceskych (55%) a evropskych (91x) izolatd S. pneumoniae sérotypu 10A dostupnych v PubMLST

databazi za obdobi 2013-2023

Figure 3. Visualization of genetic diversity of Czech (55) and European (91) isolates of S. pneumoniae serotype 10A available in the

PubMLST database for 2013-2023
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Sérotyp 11A v CR a Evropé

U 56 izolatl sérotypu 11A bylo stanoveno 9 rlz-
nych ST: nejpocetnéjsim byl ST-62 (42x), dale ST-14712
(7x), ST-99 (1x), ST-100 (1x), ST-156 (1x), ST-1050 (1x),
ST-15238 (1x), ST-16493 (1x) a ST-19235 (1x) - viz tabul-
ka 1. Na fylogenetické siti ceskych izolatd mGzeme vidét
velky klastr izolatd 11A, ktery je tvofen ST-62 a pfibuz-
nymi sekvenacnimi typy (ST-14712, ST-15238, ST-16493
a ST-19235) - viz obrazek 2. Caste¢nou ptibuznost ke
klastru ST-62 vykazuji dvé nezavislé linie izolatl sérotypu
33F, jejichz soucasti jsou i dva izolaty 11A. Prvni z téchto
linii obsahuje vyhradné izolaty ST-100 a patfi k ni i izolat
318/2018, ve druhé linii sérotypu 33F lezZi izolat 265/2019
(ST-1050). Izolat 486/2020 (ST-156) je naopak geneticky
blizky izolatim ST-162 sérotypu 15B a 317/2016 (ST-99)
lezi na fylogenetické siti zcela nezdvisle. Fylogeneticka
analyza, ve které byly k ¢eskym izolatdm 11A pfipojeny
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viechny v databazi PubMLST dostupné evropské izolé-
ty stejného sérotypu (201x), odhalila, ze vétsina evrop-
skych izolatl 11A patii do velkého klastru ST-62, ktery
se déli na tfi hlavni subpopulace - obrazek 4. Ve dvou
z téchto subpopulaci jsou pocetnéjsi izolaty z Velké Bri-
tanie a ve tfeti prevladaji izolaty z Islandu. Izolaty z CR
jsou az na ¢tyfi vyjimky (145/2017, 89/2018, 176/2018
a 373/2019) soucasti subpopulaci britskych. Mala cast
izolatl sérotypu 11A, které lezi mimo hlavni klastr ST-62,
formuje dvé linie jen malo vzdjemné pFibuznych izolé-
tl. Soucdsti méné pocetné linie jsou dva izolaty, které
na Ceské fylogenetické siti vykazovaly pfibuznost k izo-
[4tdm sérotypu 33F (318/2018 a 265/2019), spole¢né se
tfemi izolaty z Islandu, Polska a Béloruska. Zbylé dva ¢es-
ké izolaty (317/2016 a 486/2020) lezi v pocetnéjsi linii, ve
které se nachdzeji izolaty z Velké Britanie (11x), Norska
(1x) a Spanélska (1x).

1234/2023 g

583/2017

1185/2023
635/2017

79/2018
205/2017
6/2017
)

706/2023

191/2022
225/2018 \ &%

514/2023

335/2019 483/2020
Q

q

o
532/2017 —
53472023 m —
f =

126/2018
408/2017

581/2016 “W—
1192/2023

ST-62

86/2016; ST-14712 detail
363/2020; ST-14712
708/2023; ST-19235
450/2016; 5T-1471 [} o
=
i 798/2023; ST-14712 _2/2021 | ° 103/2018
S31/2023; ST-14712,JSBE023, STA712 HE0E 5872015 | 34572022
573/2017; ST-14712 _274/2016 39772019
370/2022 192/2018
15172023 194/2013 118/2023 | 38972020
335/2020; ST-16493 ap3/2010 1042/2023 262/2023
10472022 =
133/2022 °

102/2016
1211/2023

ST-62

Obr. 4. Vizualizace genetické diverzity ¢eskych (56x) a evropskych (201x) izolatd S. pneumoniae sérotypu 11A dostupnych v PUbMLST

databazi za obdobi 2013-2023

Figure 4. Visualization of genetic diversity of Czech (56) and European (201) isolates of S. pneumoniae serotype 11A available in the

PubMLST database for 2013-2023
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Sérotyp 12F v CR a Evropé

Sérotyp 12F byl reprezentovan 34 izolaty s nasledujicim
rozlozenim sekvenacnich typl: nejcastéjsi ST-218 (22x),
ST-989 (5x%), ST-8060 (3%) a po jednom izolatu ST-6202,
ST-6945, ST-15340 a ST-19120 - viz tabulka 1. Na ceské
fylogenetické siti tvofi izoldty sérotypu 12F tfi vysoce
kompaktni a vzéjemné nepiibuzné linie — viz obrazek 2.
Nejpocetnéjsi linie obsahuje viech 22 izolatl ST-218
spolu s pfibuznym izolatem 672/2019 (ST-15340). Druha
linie je tvofena 5 izoldty ST-989 a pfibuznym 482/2016
(ST-19120) a tieti linii formuji 3 izolaty ST-8060. Zbylé
dva izolaty 411/2020 (ST-6945) a 153/2023 (ST-6202)
lezi na fylogenetické siti zcela samostatné a nevykazu-
ji genetické vazby k zddné z hlavnich linii sérotypu 12F
ani k sobé navzajem. Fylogenetickad analyza, ve které

PUVODNI PRACE

bylo ke studovanym 34 izolatdm z CR pfipojeno 91 ev-
ropskych izolatl sérotypu 12F s celogenomovymi daty
v databazi PubMLST, poskytla podobny vysledek - tfi
pocetné a vzajemné nepfibuzné klastry izolatl - obra-
zek 5. Linie ST-218 byla doplnéna 15 izolaty z Velké Bri-
tdnie a 4 izolaty z Nizozemska. V linii ST-8060 dominuji
izolaty z Velké Britanie (39x), predevsim ST-8060 (27x)
a ST-3774 (7x), a kromé 3 izol4t(l z CR se zde nachazi
po jednom izolatu z Nizozemska a Norska. Naopak linie
ST-989 je tvorena prevazné izolaty z Nizozemska (25x),
predeviim ST-989 (23x), které doplAuji izolaty z CR
a Velké Britanie (4x). Izolat 153/2023 (ST-6202) lezi na
fylogenetické siti stale zcela samostatné, zatimco izolat
411/2020 (ST-6945) vykazuje pfibuznost ke dvéma izo-
[4tdm ST-1820 z Polska a Béloruska.
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Obr. 5. Vizualizace genetické diverzity ¢eskych (34x) a evropskych (91x) izolatll S. pneumoniae sérotypu 12F dostupnych v PubMLST

databdzi za obdobi 2013-2023

Figure 5. Visualization of genetic diversity of Czech (34) and European (91) isolates of S. pneumoniae serotype 12F available in the

PubMLST database for 2013-2023
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Sérotyp 15B v CR a Evropé

Sérotyp 15B byl v souboru zastoupen 26 izolaty,
z nichz 21 patfilo k ST-162 - viz tabulka 1. U zbylych
5 izolath byly stanoveny nasledujici sekvenacni typy:
ST-1262 (4x) a ST-199 (1x). Na ceské fylogenetické siti
tvoli izolaty 15B podle svych ST tfi samostatné linie,
které jsou bez naznaku pfibuznosti k sobé navzijem
i k izolatim ostatnich sérotypl — viz obrazek 2. Jedinou
vyjimkou pfedstavuje izolat 486/2020 (11A), ktery je ge-
neticky blizky klastru ST-162. Fylogenetickd analyza, ve
které byly k 26 ¢eskym izolatlim 15B pfipojeny evropské
izolaty sérotypu 15BC s celogenomovymi daty dostup-

Velka Britanie (132x)

O

@ sland (81x)

@ roisko(7x) I

|
R

O Norsko (3x) ST-199

O Slovinsko (3x)

. Bélorusko (2x) 4 '1-;\

© nNizozemsko (1x) !L

@ Némecko (1) N ,

B CcRrex > /\
o ¥ LS

o

nymi v databazi PUbMLST (230x), odhalila, Zze ST-162 je
specificky sekvenaéni typ pro izolaty z CR - obrézek 6.
Do této linie se zaradilo pouze 6 dalsich izolatl z Velké
Britdnie: 4x ST-162 a dva izoldty pfibuzného ST-2463.
Oproti tomu linie ST-199, ke které patfi pouze jediny izo-
14t z CR, je evropskymi izolaty bohaté zastoupena: Velka
Britanie (65x), Island (46x), Polsko (3x) a Némecko (1x).
Podobné pocetnd jei linie ST-1262, ke které patfii4 ces-
ké izolaty: Velkd Britanie (47x), Island (35x), Slovinsko
(3x), Norsko (2x) a Nizozemsko (1x). Zajimavosti je linie,
ve které dominuje ST-1025 a kterou tvofi izolaty vyhrad-
né z Polska a Béloruska.
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Obr. 6. Vizualizace genetické diverzity ¢eskych (26x) a evropskych (230x) izolat S. pneumoniae sérotypu 15BC dostupnych

v PUbMLST databazi za obdobi 2013-2023

Figure 6. Visualization of genetic diversity of Czech (26) and European (230) isolates of S. pneumoniae serotype 15B available in the

PubMLST database for 2013-2023
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Sérotyp 33F

Ve studovaném souboru bylo 6 izolatl sérotypu 33F,
které patfily k 3 rliznym ST: ST-100 (4x), ST-673 (1x)
a ST-13796 (1x) - viz tabulka 1. Tyto izolaty formuji na ¢es-
ké fylogenetické siti dvé nezavislé linie, obé se vzdalenou
genetickou vazbou k po¢etnému klastru izolath 11A - viz
obrazek 2. Kompaktnéjsi z téchto linii obsahuje vyhrad-
né izolaty ST-100 sérotypu 33F (4x) a 11A (1x). Zbylé dva
izolaty (ST-673 a ST-13796) tvofi s jednim izoldtem 11A
(ST-1050) druhou, vice heterogenni linii sérotypu 33F.
Ve fylogenetické analyze s vyuzitim 101 dostupnych ev-

Velka Britanie (74x)
Island (23x)

Norsko (4x)

HEO®O

CR (6x)

170/2022; ST-673

252/2017; ST-100
209/2018; ST-100
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ropskych celogenomovych izolatl 33F, jsou ceské izolaty
ST-100 soucasti pomérné heterogenniho klastru, ktery
je tvoren predevsim izolaty ST-100 (45x), ST-717 (19x)
a jim pfibuznymi ST (11x), a ktery obsahuje nékolik sub-
linii britskych, islandskych a norskych izoldtd - obrazek
7. 1zoldt 170/2022 (ST-673) je soucasti méné pocetného
klastru, ktery je formovan 24 izolaty z Velké Britanie (17x
ST-673, 4x ST-3741, 2x ST-18332 a 1x ST-18633) a 1 izo-
latem z Norska (ST-18332). Izolat 11/2018 (ST-13796) lezi
na fylogenetické siti samostatné a vykazuje pfibuznost
s klastrem ST-673.

348/2018; ST-100

487/2020; ST-100

11/2018; ST-13796

Obr. 7. Vizualizace genetické diverzity ceskych (6x) a evropskych (101x) izolat S. pneumoniae sérotypu 33F dostupnych v PUbMLST

databazi za obdobi 2013-2023

Figure 7. Visualization of genetic diversity of Czech (6) and European (101) isolates of S. pneumoniae serotype 33F available in the

PubMLST database for 2013-2023
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DISKUSE

Zafazeni PCV do nérodnich imuniza¢nich program(
v mnoha zemich znamenalo vyznamny pokrok a zpUso-
bilo snizeni vyskytu IPO. Postupné viak ve vétsiné zemi
dochézelo k vzestupu IPO zplsobenych sérotypy, které
do PCV zahrnuty nebyly - sérotypova nahrada. Vzestup
IPO zpusobenych nevakcina¢nimi sérotypy je rdiznoro-
dy v jednotlivych zemich celého svéta, v¢etné Evropy.
Recentni studie prokazaly, Ze jednotlivé sérotypy maji
rdzny invazivni potencial a mezi sérotypy se zvysenou
schopnosti plsobit IPO patii i sérotypy 10A, 11A, 12F,
15B a 33F [34, 35, 36, 37, 38, 39]. Sérotypova nahrada
oslabuje ucinnost PCV, a proto jsou stale vyvijeny nové
vicevalentni vakciny. K predikci jejich uc¢innosti jsou
nezbytné molekuldrni studie, které analyzuji populace
pneumokoku pusobicich v poslednich letech IPO v jed-
notlivych zemich. Nejnovéjsi studie, ktera analyzovala
celosvétova sekvenacni data S. pneumoniae z databaze
PubMLST, potvrzuje, ze implementace PCV ovliviiuje
distribuci sérotypd, ale vliv na strukturu populaci pneu-
mokoku je relativné limitovany [40]. Vystupem dalsi
studie analyzujici WGS data je, Ze trva priblizné pét let,
nez se invazivni izolat rozsifi v dané zemi [39].

Z epidemiologické analyzy vyskytu S. pneumoniae sé-
rotypl 10A, 11A, 12F, 15B a 33F vyvolavajicich IPO v CR
vletech 2013 a7z 2023 vyplyva, ze po zavedeni pneumo-
kokovych vakcin PCV7, PCV10 a PCV13 doslo k narts-
tu vyskytu téchto sérotypl. U sérotypa 10A, 11A, 12F
a 33F byl v CR zaznamenan zvyseny vyskyt v obdobi
pred pandemii covidu-19 v letech 2015 az 2018. Béhem
pandemie covidu-19 pocty pfipadud IPO vyvolanych té-
mito sérotypy poklesly. V postpandemickém obdobi
se pocty pripadl IPO vyvolanych sérotypy 10A a 11A
priblizil predpandemickym hodnotam. U sérotypu 15B
doslo k narlstu poctu pfipadl v postpandemickém
obdobi oproti pfedpandemickym hodnotdm. U séro-
typl 12F a 33F nebyl pozorovan zasadni narlst poctu
pfipadl IPO v postpandemickém obdobi. Z epidemio-
logickych dat dale vyplyvd, ze IPO vyvolané sérotypy
11A a 12F ma vyssi smrtnost, nez je celkova smrtnost
na IPO, ktera v roce 2023 byla 18,5 % [26].

Analyza WGS dat ukazala, Ze mezi ceskymi izolaty sé-
rotypu 10A vyrazné dominovaly izolaty ST-1551, které
tvofily pocetny a geneticky vysoce kompaktni klastr.
Pfestoze v nami studovaném souboru obsahoval ten-
to klastr mimo ceskych izolatl prevazné izolaty z Velké
Britanie, byl sekvenacni typ ST-1551 v omezené mire
zachycen i v dalSich evropskych zemich - napfiklad
mezi roky 2018-2020 v Portugalsku [41]. V ramci séro-
typu 11A patfrily ceské izolaty prevazné k ST-62 nebo
k sekvenacnim typtim pFibuznym tomuto ST. Podle vy-
sledkl nasi studie a dostupné literatury je dominance
ST-62 v rdmciizolatd sérotypu 11A u evropskych izolatd
standardni [41, 42, 43]. Ceské izolaty sérotypu 12F pat-
fily do tfi hlavnich klastrd, které nevykazovaly vzajem-
nou pribuznost (ST-218, ST-989 a ST-8060). Podobné

zastoupeni sekvenacnich typt bylo zjisténo i v Katalan-
sku, kde byly nejcastéji zachyceny izoldty ST-989 [43,
44]. Naopak v CR byly v rdmci sérotypu 12F nejéetn&;si
izolaty ST-218. Ceské izolaty sérotypu 15B vykazovaly
vysokou miru genetické heterogenity a patfily do t¥i
hlavnich evropskych klastrd (ST-162, ST-199 a ST-1262)
s prevahou izolatl ST-162. Naopak v Portugalsku byly
zjistény prevazné izoldty ST-1262, predevsim mezi roky
2018-2020 [41]. Vysoka heterogenita izolatl sérotypu
15B byla zjisténa i ve Velké Britanii, kde byly zachyceny
mimo jiné iizolaty ST-162 a ST-199 [45]. Sérotyp 33F byl
v nasi studii zastoupen pouze 6 izolaty, ze kterych 4 pa-
trily k ST-100. Oproti tomu ve Velké Britanii byly se zvy-
senou Cetnosti zachyceny kromé izolatl ST-100 jesté
izolaty ST-717 a ST-673 [46] a ve Spanélsku byly izolaty
sérotypu 33F ST-717 zcela dominantni [36].

Struktury populaci S. pneumoniae se neustdle méni
v Case a jsou navic odlisné i v rdmci jednotlivych zemi
Evropy. Vnéjsi vlivy, mezi které patfi napiiklad vakci-
nacni strategie nebo epidemiologickd opatfeni proti
onemocnéni covid-19, ktera probéhla v dobé nedavno
minulé, tvoii selekéni tlak, ktery plsobi na vsechny pa-
togeny vcetné S. pneumoniae. Pfirozenou schopnosti
této bakterie je zménit pouzdro genetickou transfor-
maci (capsule switch) a vyhnout se tak aktualnimu se-
lek¢nimu tlaku. Vznik novych rekombinantnich kmenf
po zavedeni vakcinace je dobfe zdokumentovany [47,
48, 49, 50]. Metoda WGS je idedlnim nastrojem ke stu-
diu populaci S. pneumoniae. Predlozena publikace hod-
noti strukturu populaci péti sérotypl S. pneumoniae
(10A, 11A, 12F, 15B a 33F) a navazuje tak na nasi pred-
chozi publikaci, v niz byla analyzovana data sérotypt 8
a 22F [27].

ZAVER

Ceské i evropské populace S. pneumoniae riiznych
sérotypu vykazuji znac¢nou heterogenitu. Na této skéle
se vyskytuji sérotypy, ve kterych prevladaji vzajemné
pfibuzné izolaty jednoho ST (11A) i sérotypy, které jsou
tvofeny nékolika vzdjemné zcela nepfibuznymi klas-
try (12F, 15B). Struktury téchto jednotlivych populaci
se neustdle méni v case a jsou navic odlisné i v ramci
jednotlivych zemi Evropy. Je dilezZité monitorovat jed-
notlivé populace S. pneumoniae v co nejvyssi mife a zis-
kana data vyuzivat pfi zhodnoceni moznosti zavadéni
novych PCV v CR.
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ABSTRACT

Introduction: Toxic epidermal necrolysis (TEN) is one of the most life-threatening skin exfoliative disorders. The disease is fre-
quently misdiagnosed or diagnosed with a long delay. This, together with the unique pathology, leads to a high mortality of
affected patients. The high risk of infections associated with extensive loss of skin and impaired function of the immune system
is one of the most common complications in TEN patients.

Methods: All patients treated at our clinic with a diagnosis of TEN between January 1, 1996, and December 31, 2020, were in-
cluded in this study. Basic epidemiological parameters, the incidence of infectious complications in individual compartments,
clinical laboratory and microbiological parameters, and antimicrobial resistance of pathogens isolated during the hospital stay
were collected.

Results: In total, 498 potentially pathogenic microorganisms (PPMs) were isolated in our patient group, i.e., on average more than
35 isolated PPMs per patient. Of these, 155 pathogens fell into the gram-positive spectrum (31.1%), and 331 into the gram-neg-
ative spectrum (66.5%). The effect of corticosteroid therapy on overall survival is also an interesting indicator. In patients with
multifocal infection, the maximum corticosteroid dose was 965 mg of methylprednisolone, while in patients without multifocal
infection, the maximum dose was 2.333 mg methylprednisolone (p = 0.032). Last but not least, we mapped the most frequently
occurring pathogens, dominated by gram-negative bacteria, in particular Klebsiella sp. and Enterobacter sp. We also described the
presence of antibiotic resistance in epidemiologically important pathogens in TEN patients with infectious complications.
Conclusion: We successfully identified basic epidemiological parameters in a cohort of patients treated with TEN along with the
most frequent representatives of infectious complications. We were able to identify risk factors for the development of infectious
complications and their impact on further complications of treatment as well as patient mortality.

KEYWORDS
toxic epidermal necrolysis — infectious complications — antimicrobial resistance

SOUHRN

Holoubek J., Matyskova D., Hanslianova M., Cvanova M., Lipovy B.: Mikrobiologické nalezy

a dynamika antimikrobialni rezistence u patogenu izolovanych od pacientti s toxickou epidermalni
nekrolyzou: zkusenosti z jednoho centra

Uvod: Toxicka epidermalni nekrolyza (TEN) pfedstavuje jedno z nejzavaznéjsich exfoliativnich onemocnéni kiZze s vysokou mor-
talitou. Onemocnéni byva ¢asto chybné diagnostikovano nebo diagnostikovéno s vyraznym ¢asovym odstupem, coz v kombinaci
s jeho specifickou patogenezi vyznamné prispiva k nepfiznivé progndze pacientll. Jednou z nejcastéjsich a nejzavaznéjsich kom-
plikaci u pacientt s TEN je vznik infekci, které souviseji s rozsahlou ztratou kozni bariéry a dysfunkci imunitniho systému.
Metodika: Do retrospektivni studie byli zafazeni viichni pacienti |é¢eni na nasem pracovisti s diagnézou TEN v obdobi od 1. ledna
1996 do 31. prosince 2020. Byly analyzovény zdkladni epidemiologické charakteristiky souboru, incidence infekénich komplikaci
v jednotlivych anatomickych lokalizacich, klinicko-laboratorni a mikrobiologické ukazatele a dale antimikrobidlni rezistence pato-
gend izolovanych v priibéhu hospitalizace.

Vysledky: V souboru bylo celkem identifikovano 498 potencidlné patogennich mikroorganismt (PPM), tj. primérné vice nez
35 izolatll na jednoho pacienta. Z tohoto poctu predstavovalo 155 izolatl (31,1 %) grampozitivni bakterie a 331 izolatd (66,5 %)
bakterie gramnegativni. Zajimavym zjisténim byl vztah mezi podavanim kortikosteroidni terapie a celkovym prezitim. U pacientd
s multifokalni infekci ¢inila maximalni davka methylprednisolonu 965 mg, zatimco u pacient(i bez multifokalni infekce 2 333 mg
(p = 0,032). Dale byla zmapovana nejcastéjsi etiologie infek¢nich komplikaci, jimz dominovaly gramnegativni bakterie, zejména
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rody Klebsiella a Enterobacter. Popsana byla rovnéz pritomnost antimikrobialni rezistence u epidemiologicky vyznamnych patoge-

nu izolovanych u pacientt s TEN s infekénimi komplikacemi.

Zaveér: Studie identifikovala zakladni epidemiologické charakteristiky souboru pacientl 1é¢enych pro TEN, nej¢astéjsi puvodce
infek¢nich komplikaci a faktory rizika pro jejich vznik. Bylo dolozeno, Ze tyto infek¢ni komplikace vyznamné ovliviuji priibéh one-

mocnéni, [é¢ebnou strategii i mortalitu pacientd.

KLICOVA SLOVA

toxickd epidermalni nekrolyza - infekéni komplikace — antimikrobidlni rezistence

Epidemiol Mikrobiol Imunol, 2025; 74(4): 205-215
https://doi.org/10.61568/emi/11-6600/20251001/141813

INTRODUCTION

Toxic epidermal necrolysis (TEN), also known as Ly-
ell's syndrome, is one of the most severe skin diseases.
It belongs to the group of SCARs (severe cutaneous ad-
verse reactions) [1]. The etiology of the disease is very
diverse. The list of drugs causing the disability includes
hundreds of items [2].

The essence of TEN lies in the induction of apoptosis
in the dermo-epidermal junction, which leads to the
initiation of a widespread exfoliative process. More-
over, necroptosis has been proposed as another poten-
tial mechanism [3]. The extent of skin involvement (ex-
ceeding 30% of TBSA) is a key point in differentiating
TEN from other SCAR diseases. A prompt and correct
diagnosis, which relies primarily on the clinical picture
and histological verification, is crucial for the successful
treatment of TEN [4].

Since its discovery, a variety of theories and consi-
derations on TEN pathophysiology have been deve-
loped. The data published so far show that at least
3 pathophysiological pathways are behind the deve-
lopment of this disease. The first is the interaction be-
tween Fas-R (CD95R) and Fas-L (CD95L) keratinocytes
(lymphocytes), which triggers apoptosis through
effective caspase 8. In the second pathophysiologi-
cal pathway, TNFa plays an important role. The third
pathway is the direct action of CD8+ and CD4+ lym-
phocytes with NK cells on the keratinocyte cell wall
via granzyme B, perforin and granulysin. The result
is a disruption of keratinocyte homeostasis and apo-
ptosis [5].

It is not surprising that patients affected in this way
are exposed to numerous infectious complications due
to compromising the immune system. This is not only
due to the loss of skin cover as a primary barrier against
infection, but also due to the strong immunosuppres-
sant therapy, which is the cornerstone of treatment [6].
The aim of this paper is to summarize our experience
with infectious complications in patients with TEN. We
were able to identify the most common pathogens
according to the individual infectious sites. Finally, we
desribed the individual antibiotic resistance of these
pathogens.

METHODS

Basic epidemiological characteristics of the patient
population

All patients with a diagnosis of TEN treated at our
clinic between January 1, 1996, and December 31,
2020, were enrolled in this study. Basic epidemiologi-
cal parameters (age and sex) along with clinical pa-
rameters, such as the duration of hospitalization, the
presence of mucosal involvement, the extent of skin
exfoliation, the need for mechanical ventilation and
its duration, and the need for tracheostomy were col-
lected. In addition, TEN severity was assessed using
two dedicated scoring systems: the Severity-of-lliness
Score for Toxic Epidermal Necrolysis (SCORTEN) [7],
and the Algorithm for Assessment of Drug Causality
in Stevens-Johnson Syndrome and Toxic Epidermal
Necrolysis (ALDEN) [8]. Clinical laboratory parameters
(biochemical, microbiological, and hematological)
were also recorded. Particular attention was paid to
infectious complications and their causative agents, as
these are nowadays the dominant contributors to the
mortality of TEN patients.

Microbiological testing and analysis

In all patients, swabbing of exfoliated surfaces
was performed with a sterile cotton swab dipped in
the transport medium (AMIES). After the transport to
the microbiology laboratory, the material was plated
on culture media - blood agar, McConkey agar (se-
lective agar for gram-negative microbes), blood agar
with added NaCl (selective agar for staphylococci), and
Wilkins-Chalgren (VL) agar (culture of anaerobic mi-
crobes). The swabbing advantage is the possibility of
anaerobic cultivation and identification of anaerobic
pathogens.

Imprints from exfoliated surfaces were made by
attaching strips of sterile filter paper on the exfoliat-
ed area and transfered to culture media - blood agar,
McConkey agar, URIselect (chromogenic culture medi-
um for the capture of gram-negative and gram-posi-
tive microbes with color differentiation of growth).
This quantitative method allows quantitative moni-
toring of the microbial colonization of the exfoliated
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area, its changes over time, and, thus, the efficacy of
treatment. With this method, growing bacterial colo-
nies are counted. 10" amount of colonies is more likely
colonization, 10? and more amout of colonies give evi-
dence for infection. The disadvantage is lack of anae-
robic cultivation.

Blood agars as well as blood agars with addes NaCl
were cultivated 18-24 hours in atmosphere with in-
creased CO, level, McConkey agars and URI select plates
were cultivated 18-24 hours in standard atmosphere
and cultivation of VL agars were 48 hours in anaerobic
atmosphere. Cultivation temperature was 37 °C.

All agars are examinated after given time of cultiva-
tion, grown colonies visible on the agars are indeficated
mostly using mass spectrometry (MALDI-TOF, Bruker).
According to type of microbes, in some cases bioche-
mical identifications using API tests were performed.

Biological material from the respiratory tract was
applied to the basic culture media — blood agar and
McConkey agar. Materials collected from the lower re-
spiratory tract were further inoculated on VL agar for
anaerobic processing. For liquid samples (broncho-al-
veolar lavage), blood agar was substitude with added
NaCl and chocolate agar (enriched with nutrients de-
rived from erythrocyte lysis for better growth of more
demanding microbes, such as the Haemophilus sp.).
Chocolate agar was cultivated 18-24 hours in atmo-
sphere with increased Co, level, 37 °C temperature,
other agars as listed above.

Hemoculture was processed as follows: a defined
amount of blood collected from the patients was im-
mediately transferred into aerobic and anaerobic
hemoculture vials with a specific medium. Vials were
cultivated using the blood culture system Bactec Bec-
ton Dickonson (New Jersey, USA). In case of a positive
result caused by growing microorganisms, the vials
were removed from the device and their content was
applied to the culture media - blood agar, McConkey
agar, and URIselect. In the case of an anaerobic cultiva-
tion, the material was inoculated on VL agar for anae-
robic cultivation. If necessary and indicated, slides for
microscopy were also prepared.

Urine samples were delivered to the laboratory with-
in two hours after their collection. The sample was ap-
plied to blood agar, McConkey agar, and URIselect. All
samples were processed and evaluated by experienced
microbiologists at the Department of Microbiology,
University Hospital Brno, Czech Republic.

Throughout the entire monitoring period, the metho-
dology for microbial identification evolved. Until
2011, biochemical methods were predominantly used.
However, since then, mass spectrometry (MALDI-TOF
- Matrix-Assisted Laser Desorption/lonization Time-of-
Flight) has been employed exclusively. Another modi-
fication involved the addition of URI select agar to the
culture media used for wound surface swabs and im-
prints.
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Statistic analysis

Continuous variables are described by the mean, me-
dian, minimum, and maximum. Results are reported as
mean + standard deviation. Categorical variables are
described as the numbers of persons and percentag-
es. Non-parametric tests were used for statistical eva-
luation due to the assumption of non-normality of the
data and due to the small number of patients in the
cohort. The results of the statistical evaluation are de-
scribed as p-values of the Mann-Whitney test for the
comparison of the probability distributions of conti-
nuous and ordinal variables between the two groups
of patients. The independence of the two categorical
variables was assessed by Fisher’s exact test. The bold-
ed p-values are statistically significant at the 0.050 level
of significance (p-value < 0.050). At the point in time
when there is only one patient in one of the assessed
groups or categories, the statistical evaluation is not
performed and the p-value is replaced by -

RESULTS

Basic epidemiological data

In total, 14 patients with the diagnosis of TEN were
included. Of that number, only 3 were men (M : F ratio
of 1:3.7). The mean age of the patients in the cohort
was 50.0 + 23.8 years, the mean range of exfoliated
area was 69.4 + 25.7% of TBSA. All patients in the co-
hort were transferred to our department secondary
to a primary hospitalization for TEN or other diseases
the treatment of which led to the development of TEN.
The severity of the overall condition was assessed us-
ing SCORTEN (SCORe of Toxic Epidermal Necrosis). The
mean value of this index for all patients in the cohort
was 3.4 + 1.1, with two patients achieving 5, repre-
senting up to 90% prediction of mortality. The mean
SCORTEN value was 3.6 + 1.0 in patients who died and
3.1 £ 1.2 for survivors. The mean time between the on-
set of symptoms and the admission to our department
was 5.6 + 2.3 days for patients who died and 8.3 + 5.6
days for those who survived. The mean length of hos-
pitalization was 23.5 + 14.0 days for all patients; deaths
occurred after 14.3 + 13.4 days of hospitalization. A to-
tal of 11 patients (78.6%) required mechanical ventila-
tion (MV) during hospitalization. The mean duration of
MV in all patients, which required MV, in the cohort was
10.5 + 7.6 days; in deceased patients. It was 8.4 £ 5.0
days. Histological confirmation of diagnosis was per-
formed in 7 patients (all of them were hospitalized
after 2007). Before that year, histological confirmation
was not performed at our department. Three surviv-
ing patients suffered a loss of ability to re-epithelialize
a part of the exfoliated areas, with the only possibility
of definitive closure represented by dermo-epidermal
grafting. Only in one patient with skin defect wounds
progressed into full thickness defect, which required
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autotransplantation with a split-thickness skin grafts
(STSGs), the remaining patients died due to the pro-
gression of an underlying disease. Due to the relatively
small number of patients in our cohort, it is not possi-
ble to unequivocally identify a single risk agent for the
development of TEN. The most frequently identified
groups of drugs were anticonvulsants (lamotrigine,
valproate, phenytoin) or antimicrobials (aminopeni-
cillins, trimethoprim-sulfamethoxazole). Background
epidemiological indicators together with other rele-
vant data are summarized in table 1. The mortality in
our cohort reached 50% (7/14). No statistically signifi-
cant risk factor for predicting mortality was detected
among the studied basic epidemiological indicators.
Table 2 describes the most important epidemiological
and laboratory parameters monitored in the context of
mortality.

Infectious complications, spectrum of potentially
pathogenic microorganisms, and risk factors for
the development of infection in patients with TEN
Infectious complications occurred during hospitali-
zation in all patients in the cohort. Multifocal infec-

Table 1. Basic epidemiological parameters of the patients

mortality
Total  Yes

L - ° 7 2 2 4
50;50 53;68 47;31 48;48 50;50 52;51 50; : :
(20; 81) (20; 77) (20; 81) (20; 75) (20; 81) (30; 77) (20; 81) (68; 68) (20; 81)
3 2 1 1 2
(21%) (29%) (14%) (50%) (17%) 0

(79% (71% (86%) (50%) (83%) (100%) (75%)

Time from
first signs to
admission
(days)

8;6
(2;16)

6;6
(3;10)

8;6
(2;16)

5;5
(5; 5)

8,7
(2;16)

Table 2. Mortality in the group of patients

Total  Yes

El + 7 2 12 4
o, 1 3 1 3 0
" (29%) (14%) (43%) (50%) (25%)
£ 3 2 1 3 1
° 3 0
s (21%) (29%) (14%) (25%) (25%)
., 5 3 2 1 4 2
i (36%) (43%) (29%) (50%) (33%) (50%)
S . 1 1 0 2 1
@ (14%)  (14%) (14%) (17%)  (25%)

5;5
(3:7)

tions, i.e. infectious complications diagnosed in two
or more compartments, were recorded in 11 patients
(78.6%).

The effect of the amount of administered
corticosteroids on the development of infectious
complications

In total, 8 patients in the cohort were administered
less than 1000 mg of methylprednisolone (hereinaf-
ter designated as “low-dose”) daily and six patients
received more than 1000 mg/day (“high-dose”). All
8 low-dose patients were diagnosed with multifocal
infection, while only half of high-dose patients (i.e.,
three) developed multifocal infections. The maximum
corticosteroid doses were 965 mg and 2333 mg of
methylprednisolone in patients with and without mul-
tifocal infection, respectively (p = 0.032). Thus, lower
doses of corticosteroids are more effective in terms of
the development of multifocal infection, even at the
level of statistical significance. Another data point is
a statistically significant difference related to infectious
complications caused by gram-negative bacteria with-
in 48 hours of the start of hospitalization. The infection

8-28 days 29-50 days Statistical analysis
mortality mortality

0-7 days 8-28 days 29-50 days

N mortality mortality mortality
8 1 7 p-value p-value p-value p-value
>0;49 68,68 47;31 0.701 0.647 0.609 -
2 1 1
(25%) (100%) (14%)
6 6
O (g6%)
%7 10100 86 4700 0522 0431 -

(2;16) (10;10) (2;16)

0-7 days 8-28 days 29-50 days

0-7 days 8-28 days 29-50 days

R mortality mortality mortality
8 1 7  p-value p-value p-value p-value
3 0 3
(38%) (43%)
2 1 1
(25%) (100%) (14%)

0464  0.635 0.187 =

2 0 2
(25%) (29%)
1 0 1
(13%) (14%)
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caused by these pathogens was recorded in a total of
9 patients. The maximum dose of methylprednisolone
in patients diagnosed with a gram-negative infection
within 48 hours of admission to our clinic was 818 mg,
whereas the maximum dose of methylprednisolone in
patients without this infectious complication was 2,050
mg (p = 0.012); we can, therefore, again see a statisti-
cally significantly higher occurrence of infectious com-
plications in patients with lower doses of methylpred-
nisolone. No other statistically significant differences
between the groups were detected.

Relationship of the disease severity and other
risk factors to the development of infectious
complications

SCORTEN was used for evaluating TEN severity. The
risk of developing infectious complications increases
with the severity of the underlying disease. Neverthe-
less, none of the parameters studied in our cohort was
statistically significant.

Other risk factors for the development of infectious
complications in patients with TEN included the length
of hospitalization or duration of mechanical ventilation.
The average length of hospital stay in patients with mul-
tifocal infection was 28 days, and the length of ICU stay
was 24 days. In patients without multifocal infection,
the average length of hospital as well as ICU stay was 7
days. A statistically significant difference was observed
for both parameters in both the total length of hospi-
tal stay (p = 0.019) and of ICU stay (p = 0.019). Interest-
ingly, a significant difference was observed also in the
length of ICU stay between patients with and without
gram-negative bacteria infection within 48 hours of
the start of hospitalization in our clinic. Patients with
gram-negative bacterial infection spent an average of
27 days in the ICU, patients without these complications
had an average ICU stay of only 9 days (p = 0.005).

Another significant difference was detected for the
presence of infectious complications caused by both
gram-positive and gram-negative bacteria strains be-
tween days 2 and 7 of hospitalization. In patients with
positivity of this observation, the mean duration of
mechanical ventilation was 10 days, while the mean
duration of mechanical ventilation in patients with no
evidence of infection with gram-positive or gram-nega-
tive bacterial strains was only 3 days (p = 0.046). The
effect of risk factors such as the total length of hospital
stay, time spent in the ICU or MV, and its length on the
development of infectious complications during hospi-
talization is shown in table 3.

The spectrum of potentially pathogenic organisms
(PPMs) involved in the development of infectious
complications of patients in the cohort

Patients with TEN are confronted with a variety of
PPMs on a daily basis. In total, 498 PPMs were isolated
in our patient group. Of these, 155 pathogens were
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gram-positive bacteria (31.1%), 331 gram-negative bac-
teria (66.5%), and 12 were yeasts (2.4%). The G+/G- ratio
was 1:2.14. No filamentous fungi were isolated from any
of the patients in the cohort. In the surviving patients,
104 gram-positive bacteria (29.6%) and 240 gram-nega-
tive bacteria (68.2%) were cultured, and the G+/G- ratio
was 1:2.31. A total of 51 gram-positive bacteria and 91
gram-negative bacteria (62.3%) were cultured from pa-
tients who died, the G+/G- ratio was 1:1.78. The domi-
nant PPMs in all studied subgroups were as follows:
coagulase-negative Staphylococci (121 times), Klebsiella
sp. (Klebsiella pneumoniae, Klebsiella oxytoca, 93 times),
Enterobacter sp. (Enterobacter aerogenes, Enterobacter
cloacae, 73 times), and Pseudomonas aeruginosa (63x).
All cultured PPMs in cohort are shown in Table 4.

The most frequent infectious complication in our
patient cohort was infection in the exfoliated wounds,
observed in 13 patients. The predominant causative
pathogen was coagulase-negative staphylococci (10
patients), followed by E. coli (6 patients), K. pneumoniae
(6 patients), and A. baumannii (5 patients). Infections in
other anatomical sites were less common. Respiratory
tract infections occurred in 6 patients, with K. pneu-
moniae, P. aeruginosa, and Enterobacter spp. each iso-
lated from 2 patients. Among bloodstream infections
(8 patients), coagulase-negative staphylococci were
most prevalent (6 patients), while Enterobacter spp.,
K. pneumoniae, S. aureus, and Enterococcus faecalis each
accounted for 2 patients. For urinary tract infections,
P. aeruginosa was the most frequently identified patho-
gen (6 patients), followed by K. pneumoniae (5 patients)
and E. coli (4 patients). Notably, 4 patients had co-in-
fections involving yeast alongside bacterial pathogens
(P. aeruginosa, K. pneumoniae, or Enterococcus faecium).

The level of resistance to antimicrobials in PPMs
isolated in patients with TEN

Due to limited numbers, cumulative monitoring was
preferred. It was assumed that over the course of the
therapy, particularly due to selection pressure elicit-
ed by individual antimicrobials, antibiotic resistance
would increase. However, we have only observed this
in some PPMs; in others, there was no change in the
level of resistance.

The sensitivity/resistance of PPMs to key antimicro-
bials was monitored. Of gram-positive bacteria, the
only increase in resistance during hospitalization was
observed for coagulase-negative Staphylococci whose
resistance to oxacillin, clindamycin, and trimetho-
prim-sulfamethoxazole increased. A total of 58% of
all coagulase-negative Staphylococci strains isolated
within 48 hours of admission were sensitive to oxa-
cillin. However, as early as in week 4, 100 % of coagu-
lase-negative Staphylococci strains were resistant to
oxacillin. With clindamycin, the situation was simi-
lar. In the first 48 hours, 77% of coagulase-negative
Staphylococci strains were sensitive to this antibiotic.
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Table 4. All cultured PPMs in the patients in the cohort

Gram-positive bacteria 104 (67.1%)
Coagulase negative Staphylococci 74 (58.2%)
Staphylococcus aureus 4 (100%)
Enterococcus faecalis 8 (71.4%)
Enterococcus faecium 2 (100%)
Streptococcus sp. 13 (100%)
Clostridium difficile 1 (100%)
Gram-negative bacteria 240 (72.5%)
Pseudomonas aeruginosa 52 (82.5%)
Klebsiella sp. 41 (44.1%)
Enterobacter sp. 73 (100%)
Acinetobacter sp. 4 (30.8%)
Escherichia coli 20 (80%)
Proteus sp. 29 (78.4%)
Citrobacter sp. 13 (69.2%)
Morganela morganii 0 (0%)
Stenotrophomonas maltophilia 8 (100%)
Burholderia cepacia 1 (100%)
Seratia marcescens 3 (100%)
Yeasts 8 (66.7%)
Candida albicans 5 (62.5%)
Candida parapsilosis 2 (66.7%)
Candida tropicalis 1 (100%)

By week 4, only 7% of strains were sensitive. Declining
effectiveness against coagulase-negative Staphylococ-
ci was observed for trimethoprim-sulfamethoxazole
as well, with 71% sensitivity in the first 48 hours and
only 40% by Week 4. All isolated strains retained 100%
vancomycin sensitivity. High efficacy against coagu-
lase-negative strains of Staphylococci was also ob-
served for tetracyclines (87% in the first 48 hours from
the start of hospitalization and 93% at Week 4).

Several interesting findings were observed for
gram-negative bacteria as well. An increasing trend in
the resistance of Proteus sp. strains to aminoglycosides
(gentamicin and amikacin) as well as to fluoroquinolo-
nes (ciprofloxacin) was observed. A decline in the sen-
sitivity of Escherichia coli to aminopenicillins was also
detected during hospitalization: in the period of the
first 48 hours, a total of 57% of all strains were sensi-
tive, while in Week 2, the level of sensitivity decreased
to 25% of isolated strains. A complete overview of anti-
biotic resistance is shown in table 5.

DISCUSSION

Due to the rarity of this disease, 14 patients with TEN
represent the highest number of patients treated in
a single center in the Czech Republic and Slovakia in
the studied period. Even in the epidemiological stu-
dies published so far, the number of patients is quite
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51 (32.9%) 155
47 (38.8%) 121
0 (0%) 4
4 (28.6%) 14
0 (0%) 1
0 (0%) 13
0 (0%) 1
91 (27.5%) 331
11 (17.5%) 63
52 (55.9%) 93
0 (0%) 73
9 (69.2%) 13
5 (20.0%) 25
8 (21.6%) 37
4 (30.8%) 13
2 (100%) 2
0 (0%) 8
0 (0%) 1
0 (0%) 3
4 (33.3%) 12
3 (37.5%) 8
1(33.3%) 3
0 (0%) 1

competitive with already published studies. This study
is also the first to systematically address antimicrobial
resistance in isolated pathogens in patients with TEN.

The incidence of TEN reported in most epidemiologi-
cal studies is approx. 0.5-2.0 cases per million popula-
tion per year [9, 10]. The mortality of patients with TEN
is highly variable. Most epidemiological studies report
mortalities in the range of 30-50%; however, some
suggest even higher mortality [11, 12].

All studies agree that the risk of developing this syn-
drome increases with age. Older patients have a high-
er consumption of medications, both chronically and
acutely used. The mean age of patients in our cohort
was 50.0 + 24.8 years. This is consistent with multiple
epidemiological studies; for example, Haber et al. re-
ported a mean age of 47.7 + 17.6 years, Brand et al.
50.7 £ 15.7 years, and Struck et al. 56.0 £ 14.0 years [13,
14]. The age distribution of the patients in the cohort s,
however, also interesting. Patients included in this co-
hort were either younger than 33 years or older than 66
years. Similarly, no patient younger than 20 years was
hospitalized. The small number of patients makes it im-
possible to draw firm conclusions, but the same distri-
bution was also observed when analyzing the results of
the CELESTE study [15,16]. For reasons that are not yet
well defined, most epidemiological studies agree that
women are more frequently affected than men (79 %
in our cohort, identical to the percentage reported by
Struck et al [17].
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Table 5. Complete overview of all antibiotic resistance

Oxacilin
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r
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There are several fundamental reasons why they are
TEN patients are confronted with a range of pathogens
and why they often fail in this confrontation. The basic
problem lies in the extensive loss of skin cover, where
the local barrier function fails. Mucosal involvement
becomes a similar problem, especially when the muco-
sa of the lower respiratory tract and/or intestinal mu-
cosa are affected. Compromising of the immunological
response to PPM invasion due to pharmacologically in-
duced immunosuppression is another reason [16].

The high risk of developing infectious complications
in TEN patients has been known for several decades.
One of the pioneering papers in this regard was pub-
lished in 1987 [18]. Revuz et al. followed a very large
group of TEN patients (N = 87), of which 20 patients
died. Half of them had positive hemoculture (Staphylo-
coccus aureus, Pseudomonas aeruginosa).

In view of the above, it is not surprising that septic
complications are very common in patients with TEN.

Khoo et al. reported that in their cohort, up to 61% of
patients with TEN met the criteria for sepsis [19].
Gravante et al. investigated the correlation between
the positivity of cultures from exfoliated areas and the
bloodstream for pathogens. In total, they followed 32
patients with a histologically confirmed diagnosis of
TEN. Of this number, 11 patients (34%) died. Positive
bacterial isolation from exfoliated areas was observed
in 25/32 patients (8/11 deceased, 17/21 survivors) in
their study and positive hemoculture in 18/32 patients
(7/11 deceased, 11/21 survivors). The study concluded
that the presence of more than two different strains of
bacteria isolated from hemoculture was significantly
associated with death in the cohort (p < 0.05) [20].
Prost et al. built on the previous study by monitoring
bacteremia in a much larger cohort of adult patients
[21]. He followed 179 patients (53 Steavens-Johnson
syndom (SJS), 60 overlap TEN, 66 patients with TEN)
over eleven years. Interestingly, a very low SCORTEN
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was observed in the cohort of surviving patients (me-
dian value of 1), while the median value of 3 was ob-
served in deceased patients. This also corresponds to
a relatively low mortality rate in their study (13.4%), not
to mentinon including SJS a overlap into statistic eva-
luation. One of the aims of this study was to determine
risk factors for the development of bloodstream infec-
tion in patients with epidermal necrolysis. These risk
factors included the age over 40 years (HR 2.5; 95% IS,
1.35-4.63 p=0.004) and the extent of exfoliated area ex-
ceeding 30% TBSA (HR 2.5; 95% IS, 1.13-5.47 p = 0,023).
Interestingly, the positivity of culture from exfoliated
areas for methicillin-resistant Staphylococcus aureus
(MRSA) and Pseudomonas aeruginosa strains also led to
a statistically significant role of Enterobacteriales in the
development of bloodstream infection. This confirms
the hypothesis that patients with a larger extent of skin
exfoliation also suffer more frequently from mucosal
involvement, which leads to reduced intestinal barrier
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competence and, potentially, to a higher likelihood of
bacterial translocation from the endoluminal space
into the bloodstream.

Probably the most comprehensive discussion of
microbiological issues and antimicrobial policy in pa-
tients with SJS or TEN was published in 2016 [22]. The
study was conducted on 24 patients (only 5 patients
had a confirmed diagnosis of histologically) in whom
303 materials were cumulatively collected for culture.
Of those, 113 samples (37.3%) were positive. Most fre-
quent positivities were found in the exfoliated area (52
times), hemoculture cultures (25 times), 14 positive of
lower respiratory tract material. In contrast to our co-
hort, a predominance of gram-positive bacterial strains
was found in their study.

From the available publications, it can be said that
infectious complications develop in 62.9%-91.7% of
patients with SJS or TEN, the infections in the exfoliat-
ed area occur in from 31.8%-78.0%, and bloodstream
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infections in 14.8%-54.2% of patients [23, 24, 25, 26].
Data regarding the incidence of infectious complica-
tions in other compartments are not currently avail-
able.

CONCLUSION

Toxic epidermal necrolysis remains a rare disease ac-
companied by high mortality. Unfortunately, the rarity
of this disease does not allow verification of any thera-
peutic concept in a larger cohort of patients in a rela-
tively short period of time. This is the first publication
ever to address not only antimicrobial resistance in iso-
lated pathogens in patients with TEN but also the dy-
namics of changes in antimicrobial resistance of patho-
gens isolated from TEN patients.

Study limitation

The limitation of our study can certainly be seen as
the size of the study population in contrast to the large
amount of data collected. It is worth mentioning here
that despite the small number of patients, this is still
a large and relatively unique set of patients with TEN.
Another limitation is undoubtedly the fact that this is
a monocentric study. Furthermore, the large disper-
sion of patients over a long timeline has undoubtedly
had an impact on the options and treatment of these
patients. However, this is also due to the rarity of the
diagnosis.
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Stale opomijena tropicka nemoc.
Epidemiologicka analyza leishmaniézy
v Ceské republice v letech 1997-2024

Velechovska J."”, Fabianova K.

Oddéleni epidemiologie infekénich nemoci, Centrum epidemiologie a mikrobiologie, Statni zdravotni Ustav, Praha

SOUHRN

Cil: Leishmaniézou celosvétové ro¢né onemocni vice nez 1 milion lidi. V dnesnim globalizovaném svété spojeném s vysokym pohy-
bem lidi a zvifat, at jiz z dGvodu turismu, migrace, vale¢nych konfliktd ¢i klimatickych zmén, bylo v posledni dobé zaznamenano siteni
leishmaniézy do novych oblasti povazovanych do té doby za neendemické. Vyskyt flebotomU, hmyzich pfenaseci leishmanidzy, byl
recentné zaznamenan ve statech sousedicich s Ceskou republikou. Zajimalo nas proto, jakym zplisobem se vyvijela hlaseni leishma-
niézy do registrd infekénich nemoci EPIDAT a ISIN v CR v obdobi mezi lety 1997-2024.

Material a metody: Byla analyzovana souhrnna data pro diagndézu podle klasifikace MKN-10 B55 Leishmanidza [leishmaniasis]
z registrl infek¢nich nemoci EPIDAT a ISIN za casové obdobi mezi lety 1997-2024. Pocty pfipadl byly analyzovény podle zemé
importu, Ucelu cesty, ndrodnosti, véku, pohlavi, data hlaseni, formy onemocnéni, druhu infekéniho agens a smrtnosti.

Vysledky: Za sledované obdobi bylo hlaseno celkem 45 pipadt leishmaniézy, z toho 40 pipadi u obéant Ceské republiky. Nejvi-
ce piipadl bylo importovano ze zemi Evropské unie (16) a Latinské Ameriky (13). U muzd se onemocnéni vyskytovalo 3,5krét cas-
t&ji nez u zen (pomér 7 : 2). Jednalo se predeviim o obéany Ceské republiky, ktefi se vratili z turistického pobytu (24 muzi a 7 zen).
U pacientll se zndmou formou onemocnéni se nejcastéji vyskytovala kozni leishmaniéza (17 pfipadt). Za sledované obdobi nebyly
hlaseny pripady leishmaniézy ve vékovych kategoriich do 1 roku a od 70 let. Druh detekované leishmanie byl uveden pouze ve 4
hlasenich. Jeden pacient s leishmaniézou zemfel (smrtnost 2,2 %).

Zavér: Pocet kazdorocné hlasenych piipadl byl v letech 1997-2024 viceméné konstantni. Je vsak pravdépodobné, Ze pocet piipa-
dd bude diky zvysenému pohybu lidi a zvifat ¢i zménam klimatu v budoucnu naristat. Je proto dilezité podporovat One Health
pfistup a zvazit zavedeni surveillance leishmaniézy v Ceské republice.

KLICOVA SLOVA
leishmani6za — opomijené onemocnéni - Sifeni — neendemicka - surveillance

ABSTRACT
Velechovska J., Fabianova K.: Still a neglected tropical disease. Epidemiological analysis of
leishmaniasis in the Czech Republicin 1997-2024

Aim: More than one million people are estimated to be infected by Leishmania annually worldwide. Due to the high movement of
people and animals in today’s globalized world as a result of tourism, migration, war conflicts, and/or climate change, the spread
of leishmaniasis to new areas previously regarded as non-endemic has recently been reported. The emergence of phlebotomine
sandflies, vectors of Leishmania, in neighbouring countries triggered our interest in leishmaniasis cases reported to the EPIDAT and
ISIN databases in the Czech Republic between 1997 and 2024.

Materials and Methods: Summary data on the cases reported to the EPIDAT and ISIN databases under the ICD-10 code B55
Leishmaniasis in 1997-2024 were analysed by country of import, travel purpose, nationality, age, sex, reporting date, disease form,
agent of infection, and case fatality.

Results: Between 1997 and 2024, a total of 45 cases of leishmaniasis were reported, 40 of which in Czech citizens. Most cases were
imported from the European Union (16) and Latin America (13) countries. Men were 3.5 times more often affected than women
(ratio 7:2). The patients were mainly Czech citizens returning from travel abroad (24 men, seven women). The most common form
of the disease, if indicated, was cutaneous leishmaniasis (17 cases). None of the cases was reported in the age groups under 1 year
and 70 years and older. The causative Leishmania species was only indicated in four cases. One death associated with leishmaniasis
was reported (case fatality rate 2.2 %).

Conclusions: The number of cases reported annually remained more or less constant between 1997 and 2024. However, more
cases might emerge in the future due to increased movement of people and animals and/or climate change. Therefore, it is im-
portant to promote the One Health approach and consider the introduction of leishmaniasis surveillance in the Czech Republic.

KEYWORDS
leishmaniasis — neglected disease — spread — non-endemic - surveillance
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Leishmanidza je parazitdrni onemocnéni lidi i zvirat
zpUsobené prvoky rodu Leishmania (Kinetoplastida),
jez ziji a mnozi se zpravidla uvniti bunék oznacova-
nych jako profesiondlni fagocyty. Nicméné, mohou
dlouhodobé prezivat i v jinych typech bunék, jako
jsou naptiklad fibroblasty ¢iadipocyty [1]. Leishmanie
jsou dvouhostitelsti parazité, které sanim krve na sav-
¢im hostiteli pfenasi samice flebotoma, drobny hmyz
fadu Diptera, Celed Phlebotominae [2]. U nedavno
nové popsaného podrodu Mundinia jsou moznym
vektorem tiplici (dvoukfidly krevsajici hmyz, Dipte-
ra: Ceratopogonidae) [3]. V minulosti byly zazname-
nany i alternativni cesty prenosu leishmanii, jako je
pfenos transplacentarni, prenos prostiednictvim
krevnich derivatl nebo transplantaci organu ¢i nitro-
zilni aplikaci drog [4]. U pst byl popsan také prenos
poranénim po pokousani [5]. Onemocnéni c¢lovéka
zpUsobuje vice nez 20 druh@ a poddruht leishmanii.
Rezervodrem onemocnéni je Siroké spektrum savcich
hostitell v¢etné domacich mazlickll (prevazné pst)
a ¢lovéka [6].

Klinickda manifestace leishmaniézy maze byt rdzna,
od jednoduchych koznich |ézi pres difuzni a kozné
slizni¢ni onemocnéni az po visceralni formu leishma-
niézy, kterd je obzvlasté zavazna, a pokud je neléce-
na, mlze skoncit fatalné [6]. Vyjimkou vsak nejsou
ani asymptomatické priibéhy onemocnéni. Jakou roli
maji asymptomaticti pacienti na prenos leishmanio-
zy, neni doposud zcela jasné [7]. Vyznamnou skupi-
nou osob ohrozenou zdvaznymi a atypickymi pra-
béhy onemocnéni jsou imunokompromitovani lidé
v¢etné HIV pozitivnich pacientl [8]. U nelé¢enych
HIV pozitivnich osob muze také dochazet k reaktivaci
latentni formy leishmanioézy [9]. Podle odhadd WHO
viscerdlni leishmaniézou ro¢né onemocni 50-90 tisic
lidi. Kozni formou pak ro¢né onemocni az 1 milion lidi
[6].

PGvodcem visceralni leishmaniézy ve Starém své-
té jsou Leishmania donovani a L. infantum. V Novém
svété je to v minulosti zavle¢end a na mistni prenase-
¢e adaptovana L. infantum, nazyvana L. chagasi [10].
Mezi plvodci kutannich leishmanidz ve Starém svété
jsou nejcastéji skloriované L. major a L. tropica, nic-
méné v posledni dobé jsou s kutanni leishmaniézou
Casto spojované také dermotropni kmeny L. infantum
a L. donovani [11]. V Novém svété jsou nejcastéjsimi
plvodci koznich leishmaniéz komplex L. mexicana
a zastupci podrodu Viannia (napt. L. braziliensis ci
L. peruviana), jez mohou zpUsobit i mukokutanni for-
mu onemocnéni.

Leishmaniéza je endemicka v 99 zemich svéta,
pficemz majorita pfipadd viscerdlni leishmanidzy
je hldsena z Brazilie, Etiopie, Indie, Keni, Somalska,
Jizniho Sudanu a Sudéanu. Vétsina hlasenych one-
mocnéni kutanni leishmaniézou je z Afghanistanu,

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 4

PUVODNI PRACE

Alzirska, Brazilie, Pakistanu, Peru a Syrské arabské re-
publiky [6]. Vzhledem k rozsifeni flebotom je vyskyt
autochtonnich pfipadd leishmaniézy omezen na
tropické a subtropické oblasti. Nicméné, v posled-
nich letech bylo zaznamenano jeji Siteni do oblasti
plvodné oznacenych jako leishmanidzy prosté, a to
v¢etné novych regionl v Evropé [2], napfiklad v di-
sledku migrace lidi a zvifat, odlesfiovani, urbanizace,
valecnych konfliktd a zmény klimatu [12]. Na Sifeni
leishmaniézy v Evropé méla v 90. letech 20. stoleti
vliv epidemie HIV, kterd zvysila pocet imunokompro-
mitovanych jedincl v populaci. Predevsim ve vyspé-
lych zemich se také zménila vékova skupina nejvice
ohrozena leishmaniézou z détského véku do dospé-
losti [8].

V Evropské unii (EU) jsou pro leishmaniézu endemic-
ké predevsim staty jizni Evropy. V letech 2013-2020
byly do ECDC hlaseny pfipady autochtonni viscerdlni
(VL) a kozni (KL) leishmanidzy z nasledujicich zemi:
Francie (115 VL, 78 KL), Chorvatsko (2 VL, 13 KL), Kypr
(4 VL, 5 KL), Recko (468 VL, 7 KL), Italie (330 VL, 374 KL),
Malta (8 VL, 6 KL), Portugalsko (21 VL, 1 KL), Rumunsko
(3 VL), Spanélsko (754 VL, 472 KL), Slovinsko (1 KL), Bul-
harsko (37 VL, 1 KL). Nejcastéji byla diagnostikovana
L. infantum. Na Kypru dochazi k pfenosu L. donovani.
Oba druhy mohou byt pdvodci jak visceralni, tak koz-
ni leishmaniézy. Sporadicky autochtonni prenos koz-
ni leishmaniézy zplsobené L. tropica byl detekovan
v Recku [13].

Na Gzemi Ceské republiky (CR) zatim nejsou vhodné
podminky pro vyskyt flebotom(. Leishmaniézu dia-
gnostikovanou v CR proto tvofi importované pfipady.
Jedna se o povinné hlasené onemocnéni. Cilem pred-
klddaného souhrnu je vytvofit detailni popis hlasenych
pfipad( leishmaniézy v CR v obdobi od roku 1997 do
roku 2024,

MATERIAL A METODY

Byla analyzovana souhrnna data pro diagnézu B55
leishmanioza [leishmaniasis], visceralni leishmanioza
(B55.0), kozni leishmanidza (B55.1), kozni a slizni¢ni
(mukokutanni) leishmaniéza (B55.2), leishmanidéza NS
(B55.9) podle 10. revize Mezinarodni klasifikace nemoci
(MKN-10) z registr( infek¢nich nemoci EPIDAT a ISIN za
Casové obdobi 1997-2024. Pocty pripadl byly analy-
zovany podle zemé importu, Gcelu cesty, narodnosti,
véku, pohlavi, data hlaseni, formy onemocnéni, druhu
infek¢niho agens a smrtnosti.

VYSLEDKY

Mezi lety 1997 a 2024 byla leishmaniéza prostfednic-
tvim registru hlaseni infek¢nich nemoci EPIDAT a ISIN
v CR evidovéna u 45 pacientd (obr. 1).
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Obr. 1. Pocet hlasenych pfipadl leishmanidzy v jednotlivych letech v obdobi 1997-2024 (n = 45)
Cisla nad sloupci vyjadfuji pocet ptipad( v dané kategorii.

Figure 1. Cases of leishmaniasis by year, 1997-2024, n = 45

The numbers above the columns indicate the number of cases in a given category.
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Obr. 2. Pocty pacient(l v zavislosti na zemi importu v letech 1997-2024

Cisla nad sloupci vyjadiuji pocet pfipad( v dané kategorii. Sedé sloupce: zemé Severni Ameriky, zelené sloupce:
zemé Latinské Ameriky, modré sloupce: zemé Evropy, oranzové sloupce: zemé Afriky, Zluté sloupce: zemé Asie.
Figure 2. Numbers of patients by country of import, 1997-2024

The numbers above the columns indicate the number of cases in a given category. Gray columns: North Ame-
rican countries, green columns: Latin American countries, blue columns: European countries, orange columns:

African countries, yellow columns: Asian countries.

U pfipadd se znamou cestovni anamnézou (42) byla
nejcastéji importovana z Chorvatska (10 pfipad()
a Francouzské Guyany (4 pripady). Z dalsich statG EU
byla leishmanidéza importovana také z Italie (2 pfipady),
Spanélska (3 pipady) a Recka (1 pfipad). Mimo Evrop-
skou unii (26 pfipad(l) byl import nejcastéji hlasen ze
zemi Latinské Ameriky (13 pfipadl) - obrazek 2.

V nékolika hlasenich (3) nebyla zemé importu specifi-
kovéna. Ve sledovaném obdobi byla leishmaniéza nej-
vice hlasena v roce 2001, kdy bylo hlaseno 6 pripadu
(13 %). Tfi pfipady souvisely s migraci z Afghanistanu,

1 pacient se nakazil v Guinei a 1 v Chorvatsku. U Sesté-
ho pacienta s viscerélni leishmaniézou neni jisté, zda
se nakazil v Chorvatsku ¢i prostfednictvim transfuze,
kterych podle dat v ISIN dostal nékolik.

Forma leishmanidzy byla uvedena u 30 hlasenych pfi-
padll (67 %). VisceraIni leishmanioéza byla diagnostikova-
nd u 11 pacientt (24 %) , kozni leishmaniéza byla deteko-
vana v 17 pripadech (38 %) a 2 pacienti (4 %) byli Iéceni
s mukokutanni formou onemocnéni. Ve zbylych 15 hlé-
Senich (33 %) byla jako diagnéza dle klasifikace MKN-10
uvedena pouze leishmaniéza bez uvedené formy (obr. 3).
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Obr. 3. Vliv zemé importu na hlasenou formu onemocnéni v letech 1997-2024 (n = 45)
B55: leishmanidza [leishmaniasis], B55.0: visceralni leishmaniéza, B55.1: kozni leishmanidza, B55.2: kozni a slizni¢ni (mukokutanni)

leishmanidza.

Cisla nad sloupci vyjadfuiji pocet ptipadl v dané kategorii. Sedé sloupce: zemé Severni Ameriky, zelené sloupce: zemé Latinské Ame-
riky, modré sloupce: zemé Evropy, oranzové sloupce: zemé Afriky, zluté sloupce: zemé Asie, fialové sloupce: N — nespecifikovano.

Figure 3. Reported form of the disease by country of import in 1997-2024 (n = 45)

B55: Leishmaniasis, B55.0: Visceral leishmaniasis, B55.1: Cutaneous leishmaniasis, B55.2: Cutaneous and mucocutaneous leishmaniasis.
The numbers above the columns indicate the number of cases in a given category. Gray columns: North American countries, green
columns: Latin American countries, blue columns: European countries, orange columns: African countries, yellow columns: Asian

countries, purple columns: N - not specified.

Za sledované obdobi bylo zaznamenano umrti imu-
nodeficientniho pacienta s nddorovym onemocnénim
v souvislosti s visceralni leishmaniézou zpUsobenou
L. infantum (smrtnost 2,2 %). Visceralni leishmanio-
zou se pacienti nejcastéji nakazili v zemich Evropské
unie (8 pripadu), zatimco kutanni a mukokutanni for-
mou onemocnéni v zemich Latinské Ameriky (7, re-
spektive 2) - viz obr. 3. Zaznam o konkrétnich druzich
leishmanii, jez zpGsobily detekovana onemocnéni, ve
vétsiné pripadl chybi; u dvou pfipadl byla diagnosti-
kovana visceralni leishmanidza zpUsobena L. infantum:
1x z Turecka a 1x pravdépodobné z Chorvatska, nic-
méné zde byla také jiz dfive zminénd mozna souvis-
lost s transfuzi krve. U jednoho pfipadu z Francouzské
Guyany byla za infek¢ni agens oznacena L. brazilien-
sis. Nakaza L. panamensis zpUsobujici mukokutanni
leishmanidzu byla diagnostikovdna u pacienta po na-
vratu z Kostariky.

Mezi pacienty s leishmaniézou bylo 40 ob&ant CR
(32 muzl a 8 zen). Vétsina z nich (31; 24 muz( a 7 Zen)
se nakazila béhem turistického pobytu v zahranici, 4
muzi byli na pracovni cesté, 1 muz byl vojak, u 4 pfipa-
dl (1 Zena, 3 muzi) nebyl uUcel cesty specifikovan. U ci-
zincl byla leishmaniéza diagnostikovana u 5 pfipadd
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(obr. 4), 4x z utec¢eneckého tabora (3 muzi, 1 Zena) a 1x
studentka.
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Obr. 4. Pocet pripadud v letech 1997-2024 v zavislosti na cili
cesty do zahranici a pohlavi (n = 45)

Modré sloupce: muzi, oranzové sloupce: zeny. Cisla nad/uvnitf
sloupctl vyjadiuji pocet pfipadl v dané kategorii.

Figure 4. Numbers of cases by purpose of travel abroad and
gender, 1997-2024 (n = 45)

Blue bars: men, orange bars: women. The numbers above/in-
side the bars indicate the number of cases in a given category.

219



PUVODNI PRACE

220

mMUZ ®ZENA

dd

et pfipa

.

== |
—

Po
o B N W B o
0 ©
[ VT

1-4

5-9
10-14
15-19
20-24
25-29
30-34
35-39
40-44
45-49

o

[0))]
7
(Fp]
o)

E 0 0 0 0O
<t <+ o wn +
s ~ I~ 00 W
] I | I oo
o o 1 o

© ~ ™~ 00

50-54

(o))
1
[¥p]
[Tp]

Vékova kategorie

Obr. 5. Pocet pripadi v jednotlivych vékovych skupinach v letech 1997-2024 (n = 45)
Zastoupeni Zen oranzové sloupce, zastoupeni muzd modré sloupce. Cisla ve sloupcich vyjadfuji pocet

piipadd v dané kategorii.

Figure 5. Numbers of cases by age group, 1997-2024 (n = 45)
Women are represented by orange bars, men by blue bars. The numbers in the bars indicate the number

of cases in a given category.

Zastoupeni muzUl a zen se lisilo v poméru 7 : 2 (3,5%).
Celkem 78 % (35) pfipadl tvofili muzi, 22 % (10) pfi-
padud zeny. Ve sledovaném obdobi nebyli hlaseni zad-
ni pacienti s leishmaniézou do 1 roku véku a od 70 let
a vice. V ostatnich vékovych skupinach se hlaseni po-
hybovala v rozmezi od 1 do 5 ptipadt za sledované ob-
dobi (obr. 5)

DISKUSE

Pocet hlasenych pFipadl leishmaniézy v CR se nej-
Castéji pohybuje v rozmezi mezi 1-2 pfipady ro¢né (viz
obr. 1). Ze zemi EU byla ¢asté&ji importovana visceralni
forma leishmaniézy oproti kozni formé. Naopak, ze zemi
Latinské Ameriky, jez jsou druhym nejcastéjsim mis-
tem nakazy obc¢ant CR, byla importovéna predeviim
kutdnni a mukokutanni forma onemocnéni. Podobny
trend byl zaznamenan také v dalSich zemich Evropské
unie, coz koresponduje s pocty autochtonnich pfipadi
viscerdIni leishmaniézy v EU, které zatim dominuji nad
autochtonnimi pfipady kozni formy onemocnéni [14].
V jizni Evropé je majoritné prendsenou leishmanii L. in-
fantum, ktera zpUsobuje predevsim viscerdlni leishma-
niézu, nicméné vyskytuji se zde i dermotropni kmeny
L. infantum [11]. Situaci odrdzi i zaznamenané importy
do CR, jak visceralni, tak kozni leishmaniézy pfivezené
ze statl v oblasti Mediteranu. Cesi se nakazili mnohem
castéji leishmaniézou v Chorvatsku nez v jinych ende-
mickych statech Evropy. Pfi porovnani poctu hldsenych

autochtonnich pfipadl mezi lety 2013-2020 v Chor-
vatsku (jednotky az desitky) s pocty v Italii, Recku nebo
Spanélsku (vy33i stovky) [13], je nasnadé polemizovat,
zda se jednd o podhlasenost na strané Chorvatska,
nebo ma na pocet dovezenych pfipadu vliv oblibenost
destinace a zpUsob, jakym ¢esti turisté v Chorvatsku do-
volenou travi, v jakych podminkach jsou ubytovani atp.

Vliv pohlavi na vyskyt leishmaniézy v Ceské repub-
lice odpovida celosvétovému trendu - s leishmanio-
zou jsou Castéji diagnostikovani muzi nez zeny. Jedna
se o velmi diskutované téma, které muze, predevsim
v méné rozvinutych oblastech, nardzet na nerovny so-
cioekonomicky status a nerovnost v pfistupu ke zdra-
votni pécizen [15, 16]. MoZznym faktorem je také rozdil-
né chovani muzd a Zzen. U muzd je pravdépodobnéjsi
méné zodpovédné chovani a nerespektovani zasad
ochrany proti ndkaze leishmaniézou pfi cestovani do
oblasti's vysokym rizikem nékazy [17]. Ukazuje se v3ak,
Ze na prenos leishmaniézy mizou mit vliv také rozdily
v imunitni odpovédi dospélych muzl a Zen, pficemz
muzi jsou diky tomu vnimaveéjsi k ndkaze leishmanio-
zou [18, 19, 20].

Vzhledem k poctu diagnostikovanych pacientt
s leishmaniézou v CR Ize usuzovat, Ze tato nemoc ne-
predstavuje pro nase obc¢any riziko. Nicméné vzhledem
ke stéle narGstajici migraci obyvatel a zvifat véetné téch
z endemickych oblasti, vzristajici oblibé turistickych
pobytl do téchto oblasti, ménicimu se klimatu a ¢asté
podhlasenosti pfipadli [13, 21], je na misté mit tuto ne-
moc pfi stanovovani diferencialni diagnostiky na mysli.
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Napftiklad v sousednim Rakousku v poslednich letech
detekovali néarlst poctu pfipadd [22]. Recentné bylo
zaznamendno Sifeni leishmaniézy do oblasti, které byly
drive povazovany za neendemické, a to jak ve svété [23,
24], tak ve statech EU [25, 26, 27, 28]. Na mozném S$i-
feni leishmaniézy se mohou podilet i zvifata, zejména
psi. Panuje obava, Ze tak mohou vznikat nova ohniska
tohoto onemocnéni. Velmi casto diskutovanym téma-
tem je v této souvislosti presun psi s leishmaniézou
do oblasti, kde se sice vyskytuje prenase, ale neni zde
ustalen autochtonni pfenos leishmanidzy [29]. Navic je
prokézano, ze leishmanidza se mlze v neendemickych
oblastech pfendset mezi psy vertikalné. Vertikalni vice-
generacni pfenos byl zaznamenan i v chovu v CR, kde
byla primarnim zdrojem fena nakazena pravdépodob-
né béhem cesty do Italie za ucelem kryti [30]. V sou-
sednim Némecku byl popsan pfipad pfenosu mezi psy
pokousanim [31]. Studie provedena v Némecku mezi
lety 2007-2015 potvrzuje riziko dovozu pst z endemic-
kych oblasti Mediteranu a jihovychodni Evropy. Celkem
21 % importovanych pst do Némecka bylo pozitivnich
na L. infantum [32]. Chovatelé by méli byt upozorno-
véani na riziko pohybu pst z/do endemickych oblasti
spojené s moznosti zavleceni tohoto parazita do jejich
domacnosti.

Ve stfedni Evropé se vyskytuje doposud neprokaza-
ny, nicméné suspektni vektor L. infantum Phlebotomus
mascittii [33]. Jeho vyskyt byl zaznamenan v Némecku
[34], Rakousku [35] a na Slovensku [36].V Rakousku, ne-
daleko Vidné, byl kromé P. mascittii odchycen také dalsi
suspektni vektor P. simici [37]. Phlebotomus simici sice
neni prokdzanym prenasec¢em, nicméné je antropofil-
nim druhem, coz je jednou z hlavnich podminek pro
naplnéni jeho vektorového potencialu [38]. Je tak otdz-
kou, jaky vliv na rozsiteni flebotom a jejich schopnost
prendset leishmanidzu ve statech stfedni Evropy bude
mit pokracujici zména klimatu [39].

Kromé flebotom se v neddvné dobé objevilo pode-
zfeni na prenos leishmanii podrodu Mundinia prostred-
nictvim tiplikd (Diptera: Ceratopogonidae) [40]. Tfi dru-
hy tohoto relativné nedavno popsaného podrodu jsou
schopné zpUsobit leishmaniézu u lidi: L. martiniquensis,
L. orientalis a izolat L. (Mundinia) z Ghany [3]. Z pohledu
CR je velmi dulezité upozornit na L. martiniquensis, kte-
ra je geograficky pomérné rozsifena a byla detekovana
u lidi a dobytka v Severni a Stfedni Americe, Thajsku
a stfedni Evropé [3].V ramci stfedni Evropy byla naleze-
na u krav ve Svycarsku [41] a koni v Némecku, Svycar-
sku [42] a v Ceské republice [43]. Potencidlni rezervoar
infekce neni doposud zndm. Leishmania martiniquensis
mUze zpUsobovat Sirokou skalu pfiznakd od asympto-
matickych infekci pfes kutanni, mukokutanni, difuzni
az po visceralni leishmanidzu [44].V Thajsku byly infek-
ce timto druhem u lidi ¢asto spojené s HIV infekci [45,
46].Vzhledem k zachytu L. martiniquensis v CR, zvysené
citlivosti HIV pozitivnich osob k tomuto onemocnéni
a jejimu moznému prenosu tipliky, ktefi jsou pfitomni
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v CR, je dullezité zachovat obezietnost a peclivé moni-
torovat dal3i vyvoj a zachyty tohoto parazita jak v Ces-
ké republice, tak i ostatnich statech EU. Jedna se o tzv.
,emerging disease’, jez ma vzhledem k Sirokému rozsi-
feni ve svété potencial stat se pro staty EU problémem
nejen ve veterinarni, ale také v humanni mediciné. Je
otazkou, zda v pfipadé imunonokompromitovanych
osob bez cestovni anamnézy pomyslet pfi diagnostice
i na toto nové se objevujici onemocnéni.

ZAVERY

Ackoli je leishmaniéza v CR v sou¢asné dobé malo
hldSenou parazitarni ndkazou spojenou hlavné s cesto-
vanim, je pravdépodobné, ze pocet piipadl bude diky
turismu, migraci, vale¢nym konfliktdm ¢&i zménam kli-
matu v budoucnu narGstat. Je proto dalezité na tuto
diagn6zu myslet, a to zvlasté u imunokompromito-
vanych osob jako jsou HIV pozitivni pacienti ¢i osoby
na biologické |é¢bé. Vzhledem k nové objevenému
podrodu Mundinia, pravdépodobné prenaseného tipli-
ky a nedavno izolovaného u koné v CR a detekci verti-
kalniho mezigenera¢niho prenosu leishmaniézy u ps
v CR, je zasadni nadéle podporovat One Health pfistup
a zvazit zavedeni surveillance leishmaniozy v Ceské re-
publice.
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Zachyt kmenu Staphylococcus aureus pozitivnich
na Pantonuv-Valentinuv leukocidin u pneumonii
v Ceské republice 2022-2024

Bily J."', Maskova K., Kudlackova J.“?, Zavora J.“?, Petras P."’

'Narodni referencni laboratot pro stafylokoky Centra epidemiologie a mikrobiologie Statniho zdravotniho tstavu v Praze
Klinicka mikrobiologie a ATB centrum Vseobecné fakultni nemocnice v Praze

SOUHRN

Toxinogenni kmeny Staphylococcus aureus s produkci Pantonova-Valentinova leukocidinu (PVL) mohou vedle infekci kiize a mék-
kych tkani vyvolat zivot ohrozujici pneumonie. Pneumonie nasleduje jako sekundarni bakterialni infekce obvykle po respira¢ni
viréze. V Narodni referen¢ni laboratofi pro stafylokoky Centra epidemiologie a mikrobiologie Statniho zdravotniho Ustavu v Praze
byla v letech 2022-2024 potvrzena produkce PVL u kmend S. aureus izolovanych od 13 pacientl s invazivni abscedujici pneumonii.
Vsechna tato onemocnéni probihala dramaticky vcetné pobytu na anesteziologicko-resuscitacnich oddéleni. Devét pacient( z to-
hoto souboru po velice rychlém prabéhu zemfelo.

KLICOVA SLOVA
Staphylococcus aureus — Pantontv-Valentinlv leukocidin — abscedujici pneumonie

ABSTRACT
BilyJ., Maskova K., Kudlackova J., Zavora J., Petras P.: Detection of Panton-Valentine leukocidin-positive
strains of Staphylococcus aureus from pneumonia patients in the Czech Republic in 2022-2024

Toxigenic strains of Staphylococcus aureus producing Panton-Valentine leukocidin (PVL) can cause life-threatening pneumonia in
addition to skin and soft tissue infections. Pneumonia usually follows as a secondary bacterial infection after a respiratory virus
infection. Between 2022 and 2024, the National Reference Laboratory for Staphylococci at the Centre for Epidemiology and Micro-
biology of the National Institute of Public Health in Prague confirmed PVL production in S. aureus isolates from 13 patients with
invasive abscessing pneumonia. All of these patients deteriorated dramatically, needing critical care support. Nine of them died

after a fulminant progression of the disease.

KEYWORDS
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uvoD

Kmeny Staphylococcus aureus produkujici PantonGv-Va-
lentinv leukocidin (PVL) vyvolavaji obvykle infekce kiize,
mékkych tkéni, pneumonie a dal3i invazivniinfekce. Velice
nebezpecné jsou abscedujici pneumonie, které probihaji
dramaticky a je u nich popisovana vysoka smrtnost — az
75 %. Pacienty jsou nezfidka zdravi jedinci, bez Zadného
predchoziho kontaktu s nemocni¢nim zatizenim [1, 2].

Casto jsou onemocnéni uvadéna po prodélané chfip-
ce, covidu nebo jiné virové respira¢ni infekci. Toxino-
genni S. aureus — mUze byt i nosi¢sky kmen na nosni
sliznici — naseda na poskozeny epitel dolnich cest dy-
chacich, rozviji se sekundarni pneumonie. Postupné
dochazi k rozvoji sepse az k septickému Soku, coz se
stupnuje v multiorganové selhani [3].

Deset let po popisu druhu S. aureus byla v roce 1894
zjisténa u nékterych kmenl schopnost lyzovat leuko-
cyty [4]. Toxin zodpovédny za tuto vlastnost byl po-
jmenovan podle anglickych bakteriologl P. N. Panto-
na a F. C. O. Valentina, ktefi poprvé popsali souvislost
tohoto toxinu s infekcemi mékkych tkani v roce 1932
[5].

Z chemického hlediska je PVL dvouslozkovy toxin.
Obé casti jsou polypeptidy s relativni molekulovou
hmotnosti 32 kDa, resp. 34 kDa [6]. Separované slozky
samotné (pouziva se oznaceni LukS-PV a LukF-PV) ne-
maji Zddnou biologickou aktivitu, aviak pfi spole¢ném
ucinku vytvari transmembranovy por, ktery zplsobuje
rozklad leukocytl a tim nekrézu okolni tkané. Destruk-
ce leukocytl snizuje schopnost pacienta se Ucinné bra-
nit stafylokokové infekci pomoci leukocytozy.
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PVL pozitivni kmeny patfi k vysoce virulentnim kme-
aje jim vénovana velika pozornost [7].V roce 2023 uva-
di DaSilva 50% prevalenci PVL pozitivnich kmenU izo-
lovanych od pacientl s invazivni infekci v univerzitni
nemocnici v Brazilii [8]. Ve svétové literature previada
nazor, zZe jsou to hlavné komunitni kmeny meticilin-re-
zistentni S. aureus (CA-MRSA) - napf. [1].

Pfitomnost genl kddujicich toxin PVL sledujeme
v Narodni referen¢ni laboratofi (NRL) pro stafylokoky
u kmen S. aureus od roku 2007. Za poslednich 10 let
se jejich ¢etnost zvysila z 9,6 % v roce 2015 na 18,0 %
v roce 2024.

Poprvé jsme potvrdili PVL pozitivni kmen jako etiolo-
gické agens letdlni pneumonie 22letého mladika, ktery
po 4 dnech horecky a bolesti na hrudi byl o Vanocich
2007 hospitalizovan v kladenské nemocnici a po dvou
dnech pobytu na anesteziologicko-resuscita¢nim od-
déleni (ARO) zemfel. Byl to zfejmé prvni pfipad, ktery
byl v Cesku popsan [10]. Tragicky skon¢ilo i onemocné-
ni desetimési¢niho kojence, ktery byl hospitalizovan ve
tfech prazskych nemocnicich s pneumonii a mediasti-
nitidou [11]. Prvnich dvanact pfipadll jsme podrobné
analyzovali v ¢lanku v roce 2016 [12]. Z pohledu infek-
tologa je umrtim koncici onemocnéni 29letého muze
popsano v ¢lanku [13]. O dalsich dvanacti invazivnich
onemocnénich jsme referovali v ¢asopise Zpravy CEM
[14]. V tomto ¢lanku uvadime dalSich 13 zavaznych
onemocnéni z let 2022-2024, kdy jsme mohli upfesnit
diagnézu ,PVL - pneumonie” detekci gent kédujicich
toxin PVL.

MATERIAL A METODY

Kmeny Staphylococcus aureus byly zaslany do NRL
pro stafylokoky z deviti Oddéleni klinické mikrobiolo-
gie nemocnic z Prahy, Brna, Uherského Hradisté a dal-
Sich mist v Ceské republice. Nej¢ast&ji byly izolovany
ze sputa. Nékolikrat byly zaslany shodné kmeny i z he-
mokultur, v jednom pfipadé z karbunkulu na bradé. Ve
dvou pfipadech byl toxinogenni kmen S. aureus zachy-
cen az dodatec¢né pfi pitvé plic.

Identita kmen S. aureus byla ovérena testem na zjis-
téni produkce hyaluronidazy [15], PCR reakci detekujici
pfitomnost genu nuc (kdéduje produkci termostabilni
nukledzy) a metodou hmotnostni spektrometrie MAL-
DI-TOF (Microflex LT, Bruker Daltonics).

Geny [ukS-PV a lukF-PV, které jsou zodpovédné za
produkci obou komponent PVL, byly detekovany mul-
tiplex PCR reakci [16].

Stejnou metodou byla zjistovana i pfitomnost genu
pro exfoliatiny ETA, ETB, ETD, pro zékladni enterotoxiny
typl A, B, Ca D a toxin syndromu toxického Soku TSST-
1. Déle byla sledovana pfitomnost genli mecA, a mecC,
které kéduji produkci alternativniho penicilin vazebné-
ho proteinu PBP2a u kmend MRSA.
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Citlivost kmenu S. aureus k antibiotiklim byla zjisténa
v NRL pro antibiotika CEM SZU pro 5 antibiotik difuz-
nim diskovym testem a pro dalsich 11 antibiotik me-
todou MIC (viz tabulka 3). Interpretace byla provedena
podle “Tabulky klinickych breakpointd EUCAST” v.15.0,
platnych od 1. 1. 2025.

VYSLEDKY

Od zafi 2022 do konce roku 2024 bylo do NRL pro
stafylokoky zasldano 13 kmena S. aureus izolovanych
z klinického materialu v souvislosti se zdvaznym prabé-
hem abscedujici pneumonie, u kterych jsme prokazali
pozitivitu na toxin PVL. Celkem to bylo 6 muz{i a 7 zen
(tabulka 1).

S vyjimkou jednomési¢niho kojence se stafi nemoc-
nych pohybovalo od 17 do 77 rok(, s medidnem 44,5
roku. V anamnéze méli pacienti v pfedchorobi obvyk-
le udavanou nékolikadenni dusnost, kasel, febrilie
a Unavu. Hospitalizovani byli pro zhorsujici se stav
a velice rychle byli prelozeni na oddéleni JIP, pfipad-
né i na ARO. V deviti pfipadech doslo k umrti. Kromé
produkce PVL byla u jednoho kmene zjisténa pozi-
tivita na exfoliatin D, zaddny z plvodcl neobsahoval
gen pro toxin syndromu toxického Soku TSST-1, ale
u nékterych byly potvrzeny jesté geny pro néktery typ
enterotoxinu. Z celku 13 kmena byl u 8 zjistén mecA
gen (tabulka 2).

Citlivost k 16 antibiotikim pro 12 kmenu (jeden ne-
byl omylem uschovan) je prezentovana v tabulce 3.
K cefoxitinu bylo rezistentnich 7 producentt PVL (z 12),
fada kmen0 byla rezistentnich k dalSim antibiotikiim
(tetracyklinu, erytromycinu ad.). VSechny kmeny byly
citlivé k linezolidu, ceftarolinu a dal$im antibiotikdim,
jeden byl citlivy ke vsem 16 sledovanym antibiotikm
véetné penicilinu (tabulka 3).

Doba hospitalizace se pohybovala od nékolika hodin
po 6 tydnu (viz tabulka 1). U vSech 4 prezivsich pacien-
th byl nasazen linezolid.

DISKUSE

Abscedujici pneumonie zplsobené PVL produku-
jicimi kmeny S. aureus patii k velice zdvaznym, zivot
ohrozujicim onemocnénim. V prezentovaném sou-
boru z let 2022-2024 zemfielo 9 pacientl (smrtnost
69 %!). Podobné v nasich predchozich studiich z let
2007-2013 jsme méli 7 umrti z 12 ptipadl a z let
2015-2021 zemfelo 6 pacientli ze 12. Stoupl pocet
pfipadl za rok: v prvnich dvou obdobich to bylo
v praméru 1,7/rok, v prezentovaném souboru 4,3 pfi-
padu za rok. Zvysil se i podil kmend MRSA v{ici MSSA:
v prvnich dvou studiich to byly 4z 12, resp. 1z 12, ten-
tokrat to byla vice jak polovina: 8 ze 13 kmen S. au-
reus (tabulka 4).
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V literatufe je popsana fada kazuistik onemocnéni
mladych sportovcd, které rychle skoncily exitem [3, 17].
V anamnéze byva popisovéna velice casto respiracni
viréza [17]. V prezentovaném souboru 13 pacientu byl
u Ctyf potvrzen virus chfipky, u jednoho covid-19.

Za celou dobu sledovani od roku 2007 do konce roku
2022 bylo v NRL pro stafylokoky zaznamenano celkem
37 tézkych pripada PVL pneumonie [12, 14], z toho
22 (59,4 %) skoncilo smrti pacienta, a to témér vzdy po
velice rychlém pribéhu onemocnéni. Podle ro¢niho

obdobi se odehravalo 21 (56,8 %) pfipadl v zimé, kdy
byla i nejvyssi ¢etnost umrti — obrazek 1.

Podle vysledkd, které jsme ziskali z NRL pro antibio-
tika, mély MRSA kmeny odlisné citlivosti. Tfi kmeny,
které byly k cefoxitinu citlivé, byly shodné rezistentni
pouze k penicilinu, ale pochézely z rGznych lokalit i byly
izolovany v jinych datech. Nebyly v epidemiologické
souvislosti. V souboru byl i jeden celkové citlivy izolat
neprodukujici betalaktamdzu a tedy citlivy i k penicili-
nu (tabulka 3).

Tabulka 1. Pfipady PVL abscedujicich pneumonii v Ceské republice*
Table 1. Cases of abscessing PVL pneumonia in the Czech Republic*

5 dni po

5| Vék . , Délka Strucné Indikovana

IX22 M 1mésic  hnis Praha Matall| | poredil " (SanAdmipaksSlevostrannal Ko e nz M foresicy
. pieloZen pneumonie
bradykardie
furunkly .
X22 7 28  hemokultura C.Budéjovice v podpazi, 1den ARDS, karc!|o,- CTR,PPT | dmrti
Y resp. selhani
dusnost,
o febrilie, . oboustranna  PPT,GEN; = ., .
H 1.23 M 49 sputum Uh. Hradisté dunost 7 dni pneumonie  LNZ, MOX umrti
oboustranna PPT, AMC,
1.23 z 47 sputum Praha, VFN chripka A 2+4dny . AMI; MER, | umrti
pneumonie
LNZ
absces LB IE) lobarni
.23 M 38 ! Uh. Hradisté bradé, bolesti 3 tydny . PPT,LNZ; RIF preziti
sputum - pneumonie
na hrudi
" " o nepodatilo
Xn23 z 49  bron.alv.lavaz Praha VCh”pl,(a A nepodar.llo >€ nepodar.llo ¢ sesehnat | amrti
sokovy stav  sehnatinfo.  sehnatinfo. info
AL min. 6 tydnG  resp.insuf,  OXA, PPT; o v
1.24 M 55 sputum Brno, sv. Anna covid-19 vé. ARK empyem hrudi LNZ preziti
AT . resp.insuf.,
124 M 44 tkad plice Plzen “e'f(‘;';‘;d”' 2dny bilater. CTR,CLA  Gmrti
pneumonie
1.24 M 34  endotr. aspirat Kladno Chnp,ka’ ?ekOHk 8 hodin Zr,"oucem nestacili dat = amrti
dni dusnost obéhu, sepse
; strept. powrs:g\r/bldm PPT, LNZ
VI.24 z 17 hemokultura Praha, Motol  tonzilitida, 10 dni _ ¢ © umrti
. rozpadova GEN; CPT
tromboéza .
pneumonie
tr.
. Praha, tyden dusnost, T pravostr. CTX, KLI, oy,
H 1X.24 Z 77 sputum Vermale | drere 1 mésic, v¢. JIP abscedujlle LNZ preziti
pneumonie
C:(;Irzléak:’ abscedujici SISl
Xl24 Z 45 tkan plice  Brno, sv. Anna ez« . nékolik hodin - se sehnat | dmrti
vykaslavani pneumonie ;
info.
krve
. . pravostr.
Xi24 7 23 vytér nos Praha, VFN eI, nékolik hodin  abscedujici AMP, LNZ, umrti
teploty . LVO, GEN
pneumonie

AMC - amoxicilin; AMI - amikacin; AMP - ampicilin; CLA - klacid; CPT - ceftarolin; CTR - ceftriaxon; CTX - cefotaxim; GEN - gentamicin; KLI = klinda-
mycin; LNZ = linezolid; LVO= levofloxacin; MER= meropenem; MOX= moxalaktam; OXA= oxacilin; PPT= tazoxin

*Zaznamenané v NRL pro stafylokoky, 2022-2024.
*Recorded in the NRL for staphylococci, 2022-2024.
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Tabulka 2. Faktory virulence kmen0 S. aureus jako pti¢ina PLV pneumonie v prezentovaném souboru
Table 2. Virulence factors of S. aureus strains that caused PLV pneumonia in the study cohort

Vysledky PCR reakce

TSST-1 Enterotoxiny A - D Exfoliatiny A,BaD
n B PVL 2 s =
EN mecA PVL - SED -
EN = PVL = s -
EN mech PVL - - -
[ 5. | mecA PVL - - =
[ 6. | mech PVL s s -
mech PVL - - =
[ 8. | s PVL s s -
[ 9. | mecA PVL = = -
[ 10. | mech PVL B B ETD
[ 11, | - PVL - SEB, SEC -
n mecA PVL = = nd *
[ 13. | - PVL - - -

*Kmen nebyl omylem uschovan.
*The trunk was accidentally not saved.

Tabulka 3. Citlivost PVL pozitivnich kmen S. aureus k 16 antibiotikim*
Table 3. Susceptibility of PVL-positive strains of S. aureus to 16 antibiotics*

I 2122|882 o . -
28| =& g & <
e | S| B|*>|Q2]|C

n C C R C C C C C Cve C C C C R R C
B c/r ¢ cl®”R ¢ ¢ @we ¢ ¢ ¢ ¢ ¢ ¢ c
B c ¢ ¢ ¢ ¢ ¢ ¢ ¢ @ ¢ ¢ ¢ ¢ ¢ ¢ c
n R R R C C R C C Cve C C C C R R C
“ R C R C C R C C R C C C C C C C
n R C R R C R C C R R C C C C C C
R C R C C R C C R C C C C R C C
n C C R C C C C C Cve C C C C C C C
n R R R C C R C C Cve C C C C R R C
m R R R C C R C C Cve C C C R C C C
Bl ¢ ¢ R ¢ ¢ ¢ ¢ ¢ @ ¢ ¢ ¢ ¢ ¢ ¢ c
n nd? nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd
n C C R C C C C C Cve C C C C C C C

*vysledek NRL pro antibiotika CEM SZU

C = citlivy; Cve = citlivy pii zvysené expozici, R = rezistentni; nd 2Kmen nebyl omylem uschovan.

'U Zaddného kmene nebyla zjisténa indukce rezistenceke klindamycinu.

ATB: CXT = cefoxitin, TET = tetracyklin, PEN = penicilin, TOB = tobramycin, CPT = ceftarolin; OXA = oxacilin, TGC = tigecyklin, LNZ = linezolid,
CMP = chloramfenikol, CIP = ciprofloxacin; GEN = gentamicin, SXT = sulfametazol-trimetoprim, RIF = rifampicin, FUS = kyselina fusidova;
ERY = erytromycin/makrolidy, CLI = klindamycin, VAN = vankomycin

*results from the NRL for Antibiotic, Centre for Epidemiology and Microbiology, National Institute of Public Health

C = susceptible; Cve = susceptible at increased exposure, R = resistant; nd ?The strain was not saved by mistake.

'Induction of clindamycin resistance was not detected in any strain.

ATB: CXT = cefoxitin, TET = tetracycline, PEN = penicillin, TOB = tobramycin, CPT = ceftaroline; OXA = oxacillin, TGC = tigecycline, LNZ = linezolid,
CMP = chloramphenicol, CIP = ciprofloxacin; GEN = gentamicin, SXT = sulfamethazole-trimethoprim, RIF = rifampicin, FUS = fusidic acid;
ERY = erythromycin/macrolides, CLI = clindamycin, VAN = vancomycin
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Tabulka 4. Porovnani charakteristik prezentovaného souboru pfipadd PVL pneumonii se dvéma nasimi soubory z let 2007-2013

a2015-2021[12, 14]

Table 4. Comparison of the characteristics of PVL pneumonia cases from 2022-2024 with those from 2007-2013 and 2015-2021[12, 14]

Obdobi on'cet zoaregol strvo gauvch Median véku | Pocet umrti TG Citace
pFipadii (priimér za rok) kmenu

[ 2007-2013 | 12 (1,7/rok) 435
[ 2015-2021 | 12(1,7/roK) 25
[ 2022-2024 | 13 (4,3/rok) 44,5

A celkovy pocet W umrti
25
20
o3
®
g 15
s
4=
o
o 10
[a

jaro léto
Obdobi

podzim zima

Obr. 1. Distribuce 37 pfipad( PVL pneumonii z let 2007-2024
podle ro¢niho obdobi

Zemfelo 22 pacientd.

Figure 1. Distribution of 37 cases of PVL pneumonia from
2007 to 2024 by season

Twenty-two patients died.

Jako Iék volby se u onemocnéni PVL pneumonie
doporucuje linezolid, ktery inhibuje proteosyntézu,
ma dobry prlinik do plicniho parenchymu a je ucinny
i na kmeny MRSA [13, 18, 19]. Pfi septickém pribéhu je
mozné lécbu posilit pfidanim oxacilinu nebo ceftaroli-
nu u MRSA. Naopak neni vhodné pfidani vankomycinu,
protoze jeho ucinek nastupuje pfilis pomalu, a nelze
pouzit ani daptomycin, protoze je neutralizovan plic-
nim surfaktantem [13, 20].

Jako ilustraci uvadime onemocnéni 23leté pacient-
ky, kterd byla hospitalizovdna dopoledne 2. 12. 2024
v Oblastni nemocnici ve Stfedoc¢eském kraji po néko-
likadennich obtizich s dusnosti. Pfi vstupnim vy3etie-
ni byly zjistény vysoké markery infekce mj. CRP > 300,
rozvijejici se leukopenie, nizkd hodnota trombocy-

td (100.10°/L). Na RTG zjisténa pravostranna alarni

pneumonie. Postupné dochazi k progresi respiracni-
ho selhdni s nutnosti agresivni umélé plicni ventilace

(UPV). Posléze je konsenzudlné schvéleno napojeni

228

58,3 % 4ze12 [12]
50,0 % 1ze12 [14]
69,2 % 8 ze 13 tento ¢lanek

Tabulka 5. Charakteristické klinické a laboratorni projevy
infekce PVL pneumonie*

Table 5. Clinical and laboratory signs of infection PVL
pneumonia*

1. Onemocni spise mladi a dosud zdravi lidé (vcetné
kojencti), bez zjevné predispozice

2. Choroba velmi rychle progreduje, je nezbytna intenzivni
péce

3.V klinickém obraze dominuje hypotenze/septicky Sok
anebo tézka pneumonie s narustajici dusnosti a ¢asto
i hemoptyzou

4. Navzdory zdvaznosti celkového stavu a vysokym
hodnotdm CRP a PCT zGstava pocet leukocytl v krvi
normalni, nebo je dokonce snizen

5. Na RTG plic je patrné viceloziskové nebo oboustranné
postizeni plicniho parenchymu, ¢asto s pleurdlnim
vypotkem nebo s rozpady plicni tkané (kavitace)

6.V aspiratu odebraném z dolnich dychacich cest je
prekvapivé malo polymorfonukleart

7.V relevantnim materialu (hemokultury, trachealni
¢i bronchialni aspirat, pleuralni punktat) se jako
pravdépodobné etiologické agens prokaze S. aureus
(nejspise pomoci PCR nebo mikroskopického nélezu
grampozitivnich kokd ve shlucich)

8. Nalez meticilin-rezistentnich stafylokokt u pacient(,
ktefi prichazeji z komunity a nemaji v anamnéze kontakt
se zdravotnickym zafizenim v posledni dobé (CA-MRSA)

Benes J. et al. Septicky Sok pti fatalné probihajici stafylokokové pneu-
monii: vyznam Pantonova-Valentinova leukocidinu - kazuistika.
Anest Intenziv Med. 2010; 21(6): 337-341 [13].

*Tyto projevy Ize vyuzit pro ¢asnou diagnézu PVL pneumonie (ne
vsechny byvaji soucasné piitomny).

*These can be used for early diagnosis of PVL pneumonia (not all PVL
pneumonias are present at the same time).

na extrakorporalni membranovou oxygenaci (ECMO).
V kritickém stavu je divka tyz den vecer ve 20.05 hod.
prevezena do prazské nemocnice a pfijata na Kliniku
anesteziologie, resuscitace a intenzivni mediciny. Pfes
maximalni moznou lécbu (supramaximalni vazopre-
soricka podpora, agresivni UPV, ultimum refugium VA
ECMO) pacientka ten samy den ve 23.21 hod. umira.

Pfipomindme typické projevy nemoci, jejichz vy-
skyt by mél vést klinika k vysloveni podezfeni na toto
onemocnéni a neodkladnému zahajeni Gc¢inné terapie
- bylo uvedeno v ¢lanku prof. Jifiho Benese et al. [13] -
tabulka 5.
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Ve vétsiné pripadl se jednd o komunitné ziskané
infekce. Zasadnim predpokladem k Uspésné lécbé je
rychlé rozpoznani této zavazné diagndzy prvnim oset-
fujicim, obvykle praktickym Iékafem. DulezZitou infor-
maci je rozpoznani stafylokokové etiologie a zjisténi,
zda kmen S. aureus je pozitivni na Panton(iv-Valentindv
leukocidin.V NRL pro stafylokoky CEM SZU v Praze jsme
pfi optimalnich podminkach schopni zjistit tuto vlast-
nost plvodce do 4 hodin po dodani kmene na plotné.
V nékolika pripadech jsme méli od kolegt zpétnou in-
formaci, Ze diky informaci o PVL pozitivité u etiologic-
kého agens doporucili doplnit do ATB terapie linezolid
a pacienta se podafilo zachranit. Prezentovany soubor
pfipadl PVL pneumonie vychazi pouze z analyzy vlast-
nosti kmen( zaslanych do NRL pro stafylokoky. V sou-
¢asné dobé jiz existuje nékolik dalsich laboratofi, které
diagnostiku genl PVL provadéji (napt. OKM pfi FN Mo-
tol v Praze, FN u sv. Anny v Brng, ZU v Ostravé).
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Podékovani

Velky dik patii NRL pro antibiotika CEM SZU za vy3etieni PVL pozitiv-
nich kmenU S. aureus na citlivost k antibiotikGm. Autofi dékuji vsem
kolegdim z 11 Oddéleni klinické mikrobiologie nemocnic za zaslani
informaci k jednotlivym pfipadim. Obéma recenzentliim dékujeme
za velice podnétné pfipominky.
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Casopis Epidemiologie, mikrobiologie, imunologie pfinasi
nejnovéjsi poznatky a pohled do problematiky téchto obor(.
Vyuzivaji ho nejen pracovnici zminénych obord, ale uzite¢né
poznatky pro svou praci v ném najdou i ostatni zdravotnic-
ti odbornici. Redakce ¢asopisu Epidemiologie, mikrobiologie,
imunologie pfijima rukopisy v ¢esting, slovenstiné nebo ang-
lieting. Casopis vychazi ¢tvrtletné.

Casopis Epidemiologie, mikrobiologie, imunologie ziskal
v roce 2012 IF (Impact Factor) a stéle se dafi ho udrzet. Zis-
kani IF je pro nds ¢asopis velmi povzbudivé, ale zarover také
zavazujici. Hodnocenf kvality ¢asopisu, které ziskaly IF, se kaz-
doroc¢né opakuje, takze mizeme jeho hodnotu postupné
zvysovat, ale mizeme o IF také zcela pfijit. Publikovani kva-
litnich ¢lank je tedy vyzvou jak pro autory, tak pro recenzen-
ty naseho casopisu. Redak¢ni rada si vazi prace autord, ktefi
predkladaji své rukopisy do naseho casopisu, a o¢ekavé od
nich porozuméni v situacich, kdy vysledek recenzniho fizeni
nedoporuci publikovat jejich rukopis. Pro udrzeni IF ¢asopisu
do budoucna je nezbytné zajistit kvalitni ¢lanky s vysokou ci-
tovanosti a minimalnim poc¢tem autocitaci.

Od ledna 2015 casopis Epidemiologie, mikrobiologie,
imunologie zpoplatiiuje publikovani ¢lanki s dedikaci
grantového ¢i jinak finanéné podporovaného vyzkumu
a vyvoje z verejnych zdroji. Cena jedné tiskové strany
v casopisu je 1 800 K¢ véetné DPH. Potiebnou castku
Ize ¢erpat z prostiedkil na tento vyzkum. Koresponduiji-
ci autor ¢lanku s uvedenou dedikaci bude kontaktovan
vedouci redaktorkou ¢asopisu a obdrzi pokyny ohledné
platby. Pokud platba nebude provedena, bude dedikace
vyskrtnuta ve stadiu druhé korektury textu.

Casopis Epidemiologie, mikrobiologie, imunologie zafazuje
od prvniho ¢isla roéniku 2024 ve spolupraci s NTS CLS JEP
a se spole¢nosti MeDitorial, s.r.o., k publikovanym ¢lankdm
dvé novinky, které pomohou zvysit publicitu ¢lankd i autor(
naseho ¢asopisu: DOl a ORCID ID.

Dol

Zkratka DOI pochazi z anglického ,Digital Object Identifier”,
Cesky ,identifikator digitalniho objektu” a je od roku 2012 me-
zinarodnim standardem 1SO 26324. Zajistuje jednoznacnou
identifikaci digitdlniho dokumentu na internetu, je neménny
a poskytuje trvaly odkaz na dokument. Je pfidélena trvala pfi-
stupova cesta (hypertextovy odkaz) a to vie je ulozeno v rejst-
fiku. DOI bude viditelné v tisténé i elektronické verzi publikova-
ného ¢lanku, véetné uvedeni v mezinarodnich databazich. DOI
ma format URL jako webové stranky a po jeho zadani do piikaz-
niho fadku odkaze na evidovanou elektronickou verzi ¢lanku.

ORCIDID

ORCID (Open Research and Contributor ID) je neproprietarni
alfanumericky kod, ktery jednoznacné identifikuje autory a ma
poskytovat trvalou identitu autor(. ORCID spravuje neziskova
firma ORCID, Inc. Registrace uZivateld byla zahdjena 16. fijna
2012, kdy bylo také zahdjeno vydavaniidentifiktord uzivatel(.

Korespondujici autofi rukopist predkladanych do ¢asopisu
Epidemiologie, mikrobiologie, imunologie jsou zadani, aby na
samostatném listu poskytli ORCID ID svUj i svych spoluauto-
rd, pokud je maji k dispozici.

ORCID ID bude viditelné v tisténé i elektronické verzi dané-
ho ¢lanku, véetné uvedeni v mezinarodnich databazich.

Casopis ma pravidelné rubriky: Plivodni prace (cca 12 stra-
nek rukopisu), Souhrnné sdéleni (cca 20 stranek rukopisu),
Kratké sdéleni (maximalné 6 stranek rukopisu, nestrukturo-
vany souhrn maximalné 10 fadek, pocet tabulek/graft maxi-
malné 1-2, pocet referenci maximalné 10), Zpravy, Ozname-
ni, Osobni sdéleni (maximalné 3 stranky rukopisu), Recenze
knih (maximalné 3 stranky rukopisu). Casopis nema rubriku
Kazuistiky.

U plvodni prace je doporucena nasledujici struktura:
uvod, material a metody, vysledky, diskuse, zavéry, literatu-
ra. Soucasti plvodni prace, souborného sdéleni a kratkého
3. 0sobé, s minimalnim poctem zkratek, které maji byt pfi
prvnim pouziti vysvétleny. Souhrn pivodni prace ma byt
strukturovany: cil prace, material a metodiky, vysledky,
zavéry. Souhrn kratkého sdéleni je maximalné na 10 radek,
nestrukturovany. Pod souhrnem ma byt uvedeno 3-5 kli¢o-
vych slov.

Clanky publikované v ¢asopisu Epidemiologie, mikrobiolo-
gie, imunologie jsou dostupné na webovych strankach ¢a-
sopisu: https://www.prolekare.cz/casopisy/epidemiologie

Pro stazeni pIlného textu publikovanych ¢lankt v PDF
je nutno provést registraci na webovych strankach caso-
pisu.

Vyzyvame autory, aby nepodcenovali provedeni aktudalni
reSerse zahranicni i ceské literatury na dané téma a aby néle-
zité diskutovali o svych vysledcich.

Redakci je nutno dodat rukopisy psané v textovém editoru
Word for Windows typem pisma Times New Roman, velikost 12,
na formatu A4, fadkovani 1,5, ¢islovani stranek, cislovani radka.
U textu je vhodné provést automatickou kontrolu podle slov-
niku ,ABC" ve Wordu. Taxonomické nazvy se pisi kurzivou, text
uréeny ke zddraznéni tu¢nym pismem. Pfi prvnim pouziti dru-
hového nazvu je tfreba ndzev rodu vypsat cely (napf. Escherichia
coli), pti druhém a dalsim pouziti se nazev rodu zkracuje (E. coli).

Prispévky musi byt napsény formou tzv. hladké sazby: bez
zarazek, odrazek, neucelnych tvrdych ,enter(” na konci radky
(,enterem” oddélovat pouze odstavce, ne bézny konec fad-
ky), podtrhavani, zmén velikosti pisma, formatovani (na stied,
pomoci tabuldtor(), automatické cislovani odstavcl (napf.
u citaci v literatufe nutno Ccislice vypisovat) a veskerych gra-
fickych experimentd, které moderni tiskovy editor umozriuje.
Veskera pfednastaveni je nutné zrusit.

Pod nazvem prace je tieba uvést jméno autora ¢i autort
(v pofadi: pfijmeni, inicidly kfestniho jména) a jeho (jejich)
pracovisté. Kfestni jména autori se uvadéji pouze inicia-
lami.

V oddéleném souboru priklada korespondujici autor
prohlaseni, ze prace nebyla dosud publikovana, ani na-
bidnuta k publikaci v jiném casopisu. Je povinnosti ko-
respondujiciho autora zajistit, aby vsichni spoluautofi
souhlasili s publikovanim predlozené verze rukopisu.
Tuto skutecnost rovnéz uvede do zminéného prohlaseni.
Na uvedené prohlaseni neni zadny formulaf - jedna se
o volné sdéleni korespondujiciho autora, které predklada
redakci ¢asopisu spolu s rukopisem. Pro urychlené doru-
¢eni korektur je nutno uvést u korespondujiciho autora
jméno a pFijmeni i s tituly a pfesnou adresou, véetné PSC,
telefonem a e-mailem (e-mailova adresa bude uvedena
v publikaci).
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Seznam literatury je mozno ¢islovat podle abecedy nebo
podle poradi uvedeni citace v textu rukopisu, Cisla citaci
jsou v textu rukopisu uvedena v hranatych zavorkach.

Autofi jsou nabadani, aby v ¢asopisu Epidemiologie,
mikrobiologie a imunologie omezili autocitace pouze na
zasadni a nezbytné.

U citaci s vétSim poctem autorii se jméno ctvrtého
a dalSich nahrazuje zkratkou et al. V citacich monografii Ize
pfi vice nez dvou autorech zkratkou et al. nahradit jiz jméno
druhého a dalsiho autora.

Priklady citaci:

* monografie

KFizova P, RoZznovsky L. Meningokokové onemocnéni. Praha:
Maxdorf; 2011.272's.

ISBN-13: 978-80-7345-239-1

« pfispévek v monografické publikaci

Ktizova P. Epidemiologie invazivniho meningokokového one-
mocnéni. In: Kfizové P, Roznovsky L. Meningokokové one-
mocnéni. Praha: Maxdorf; 2011.s. 167-195.

ISBN-13: 978-80-7345-239-1

« ¢lanek v serialovych publikacich
Vogel U, Taha MK, Vazquez JA et al. Predicted strain coverage
of a meningococcal multicomponent vaccine (4CMenB) in
Europe: a qualitative and quantitative assessment. Lancet Infect
Dis, 2013;13(5):416-425. DOI: 10.1016/51473-3099(13)70006-9
Pokud jsou pouzity zkratky ¢asopisy, je doporuceno pouzi-
ti zkratek uvedenych v mezinarodni databazi PubMed. U od-
kazu na prace dosud nepublikované, avsak prijaté k uverejné-
ni, je treba uvést nazev ¢asopisu s pozndmkou (v tisku).

« odkaz na elektronickou monografii

Olson, Nancy (ed.) Cataloging Internet resource: A Manual and
Practical Guid [on line]. 2nd ed. Dublin: OCLC, c1997[cit. 2003-
04-09]. ISBN 1-556553-236-9. Dostupny na www:< http://
www.oclc.org/oclc/man925cat/toc.htm>

« citovani online dokumentu (neznamy autor)
Dlouhodoby zdmér Univerzity Karlovy v Praze [online]. 1999-
09-09 [cit. 2001-11-201]. Dostupny na www: <http//certik.
ruk.cuni.cz/asuk/dlouhodoby/zamer.html>

« odkaz na casopis v elektronické podobé

JEP: The Journal of Electronic Publishing [online]. Ann Arbor
(MI): University of Michigan Press. 1995-[cit. 2003-04-02]. 12x
ro¢né. ISSN 1080-2711. Dostupny také z www: <http.//www.
pfes.umich.edu/jep) index.html

» odkaz na webovskou verzi tisténého c¢asopisu

Forum: ¢asopis Univerzity Karlovy. Praha: Univerzita Karlova, 1995-
1x za 14 dnt. Dostupny také na www: <http://enlil ff.cuni.cz/

» odkaz na preprint ¢lanku (v tisku, pfed vydanim)
WILLARD, M. A,, M. DANIIL and K. E. KNIPING. Nanocrystalline soft
magnetic materials at high temperatures: a perspective. Scripta
Materialia [article in press]. January 2012. ISSN 1359-6462.

Pozn.: Udaj o tom, ze ¢&lanek je v tisku, nebo byl pfijaty
k publikovéni, se uvadi do hranatych zavorek za nazev, popt.
rok vydani, podle uvadzeni autora, napf.: v tisku, pfijaty k pu-
blikovani, bude publikovén v dubnu 2012, bude publikovan
4/2012, article in press.

« preprint elektronického ¢lanku (v tisku, pred vydanim)
WILLARD, M. A., M. DANIIL a K. E. KNIPING. Nanocrystalline
soft magnetic materials at high temperatures: a perspec-
tive. Scripta Materialia [in press, corrected proof]. January
2012. [vid. 17 June 2011]. ISSN 1359-6462. Dostupné v Sci-
enceDirect: doi: 10.1016/j.scriptamat.2011.12.043 Dostup-
né téz z: http://www.sciencedirect.com/science/article/pii/
$1359646212000036
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Priklada se seznam tabulek, graft, obrazki a k nim po-
tiebna legenda.

Obrazky a grafy Ize tisknout i barevné. Elektronickou ob-
razovou dokumentaci (tj. grafy, fotografie i barevné, vystupy
z pfistroj0) piijima redakce ¢asopisu pro pfimé tiskaiské zpra-
covani, a to ve formatech jpg, tiff, eps, pfipadné PDF. Grafy
musi byt zpracovany naptiklad ve formatu Excel, kde je pfipo-
jena zdrojova tabulka. Tabulky mohou byt ve Wordu nebo
Excelu, tabulky naskenované nelze pouzit. U viech obraz-
kl je treba uzit velkého rozliseni (300 dpi) z dGvodu kvality.
Pozor: obrazky viozené do Wordu nejsou kvalitni (pfilis
malé rozliSeni), je vhodné dodavat je samostatné.

Po prijeti prace k publikovani dostane autor na opravu tis-
kovych chyb prvni korekturu. V korektufe Ize opravit vsechny
nedostatky a chyby, ale nelze nic ménit na pGvodnim textu.
Rukopis opraveny podle korektorskych znacek autor
musi vratit podle pokyni redakce do tydne.

Pavodni prace, souhrnna sdéleni a kratka sdéleni procha-
zeji recenznim fizenim. V souladu s recenznimi pravidly ¢aso-
pisu je abstrakt rukopisu nejprve posouzen v pfedrecenznim
fizeniredak¢niradou a pokud jim Uspésné projde, je zahdjeno
vlastni recenzni fizeni celého rukopisu. Oba procesy probihaji
oboustranné anonymizované. Pro rukopisy jsou uréeni dva
nezavisli recenzenti. V pfipadé rozpornych recenzi je osloven
tfeti nezavisly recenzent. Kone¢né rozhodujici slovo ma re-
dakéni rada ¢asopisu pfi sestavovani nového cisla. O negativ-
nim vysledku recenzniho fizeni je informovan korespondujici
autor, nikoli vsak recenzenti rukopisu. Redakéni rada ¢asopisu
si vazi prace recenzentl a velmi za ni dékuje. Zaroven vsak re-
dakéni rada pripoming, Ze nema kapacitu oznamovat konec-
né vysledky recenzniho fizeni recenzentlim, ani je predbézné
oslovovat s dotazem, zda chtéji ¢lanek recenzovat. Pokud re-
cenzent nemuze z jakéhokoli dlivodu recenzi provést, infor-
muje o této skutecnosti co nejdfive redakéni radu ¢asopisu,
popt. ji nabidne za sebe jiného vhodného recenzenta.

Rukopisy vsech c¢len(i redakéni rady podléhaji stejné jako
vsechny ostatni rukopisy nezavislému recenznimu fizeni, bez
moznosti ovlivnéni vysledk(l tohoto fizeni. Redakéni rada
velmi hlida transparentnost svych postupl a jejich soulad
s mezinarodné uzndvanymi etickymi zadsadami vydavani od-
bornych ¢asopist. Na zdkladé posudku recenzentd rozhoduje
redakéni rada o prijeti a uvefejnéni rukopisu. Redakéni rada
si vyhrazuje pravo provadét opakované recenze. Autor je po-
vinen reagovat na pfipominky recenzniho fizeni a vysvétlit
eventualni neakceptovani doporuceni recenzentd.

Redakce si vyhrazuje pravo urcit pofadi praci pfi jejich zve-
fejnovani i pravo na konecnou jazykovou Upravu textu do
tisku.

Prijaté prace se archivuji v redakci a nevyzadané rukopisy
se nevraceji autoram.

Rukopisy v kvalitni elektronické formé je nutno posilat
redakci e-mailem na adresu: emi@szu.gov.cz

Rukopisy opravené podle pfipominek recenzentd je tieba
vratit e-mailem administratorovi recenzniho fizeni.

Pokyny pro autory a recenzenty jsou dostupné na webo-
vych strankach ¢asopisu Epidemiologie, mikrobiologie, imuno-
logie:
https://www.prolekare.cz/casopisy/epidemiologie/informace
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The journal Epidemiologie, mikrobiologie, imunologie (Epi-
demiology, Microbiology, Inmunology) provides insights into
these disciplines and state-of-the art knowledge. It is intend-
ed for specialists in these areas but can also be of interest to
other health care professionals. The journal Epidemiologie,
mikrobiologie, imunologie accepts manuscripts in Czech, Slo-
vak, or English. It is issued quarterly.

In 2012, the journal Epidemiologie, mikrobiologie, imunolo-
gie was awarded its first impact factor. It continues keeping
it which is not only a privilege but also a responsibility. The
impact factors are not awarded on a permanent basis but
are calculated yearly so that a journal’s impact factor may be
gradually growing or may be even lost. The submission of
high-quality papers is a challenge to both authors and review-
ers. The Editorial Board of the journal Epidemiologie, mikrobi-
ologie, imunologie encourages and appreciates the authors’
efforts to submit their manuscripts for publication and, at the
same time, emphasizes the need for respecting the outcome
of the review process, i.e,, the need for accepting that it may
turn out to be negative. To maintain the impact factor level
in the future, high-quality papers with high citation rates and
as low as possible self-citation rates will receive top priority.

From January 2015, the journal Epidemiologie, mikrobi-
ologie, imunologie will charge a fee for the publication of
articles resulting from grant funded or otherwise publicly
funded research. The VAT inclusive cost will be CZK 1800
per printing page. The payable amount can be covered by
the grant/funding awarded. The corresponding author
of an article resulting from grant/otherwise externally
funded research will be contacted by the Editor-in-Chief
with instructions on how to proceed with the payment. in
case of failure to make the payment, the text will be edit-
ed to delete reference to the funding source at the stage
of the second proofreading.

The journal Epidemiology, Microbiology, Immunology, in co-
operation with the Publishing and Press Centre of the Czech
Medical Association of J. E. Purkyné and MeDitorial Ltd, is add-
ing two new features to the published articles from the first
issue of 2024, which will help to get more publicity for both
the articles and authors of our journal: DOl and ORCID ID.

Dol

DOl is an acronym for Digital Object Identifier. Since 2012,
the DOI system has been subject to the international stan-
dard ISO 26324. DOI is used to uniquely identify an online
document and is fixed over the lifetime of the document
to provide a permanent reference to it. It is assigned a per-
manent access path (hyperlink), and all respective data are
stored in a registry. The DOI will be visible in both the print
and electronic versions of the published article, including list-
ing in international databases. The DOI has a URL format, like
a web page, and when entered in the command line, it will
link to the registered electronic version of the article.

ORCID ID

ORCID (Open Research and Contributor ID) is a non-propri-
etary alphanumeric code that uniquely identifies an author
and is intended to provide a permanent identity for the user.
The system is managed by the non-profit company ORCID, Inc.
User registration began on October 16, 2012, when the issu-
ance of user IDs also started. Corresponding authors of man-
uscripts submitted to Epidemiology, Microbiology, Immunolo-
gy are asked to provide ORCID IDs for themselves and their
co-authors, if available, along with the manuscript. The ORCID
ID will be visible in both the print and electronic versions of
the article, including listing in international databases.

The journal includes the following regular columns: Orig-
inal article (about 12 manuscript pages), Review article
(about 20 manuscript pages), Short communication (not
more than six manuscript pages, unstructured summary of
not more than 10 lines, not more than one to two tables or
figures, and not more than 10 references), News, Notifica-
tion, Personal communication (not more than three manu-
script pages), and Book review (not more than three manu-
script pages). The journal does not have a Casuistics section.

An original article should be structured as follows: Intro-
duction, Material and Methods, Results, Discussion, Conclu-
sions, and References. An original article, a review article, and
a short communication should contain an abstract which
should be as concise as possible and written in the third per-
son, using as few abbreviations and acronyms as possible.
When an abbreviation or acronym appears for the first time, it
should be written out in full and followed by the abbreviation
in parentheses. The abstract of an original article should
be structured as follows: Aim, Material and Methods, Re-
sults, and Conclusions. The abstract of a short communica-
tion of not more than 10 lines should be unstructured. Each
abstract should be followed by 3-5 keywords.

The articles published in the journal Epidemiologie,
mikrobiologie, imunologie are also available on its web-
site at https://www.prolekare.cz/en/journals/epidemi-
ology-microbiology-immunology. To download full text
articles in PDF format, it is necessary to register at the
website of the journal.

The authors are encouraged to use state-of-the-art tools
for both national and international literature retrieval and to
comment on their results.

Manuscripts submitted to the Editorial Board should be
written using the MS WORD FOR WINDOWS text processor in
the12-point Times New Roman font, 1.5 spaced, numbering
of pages, numbering of lines, and in A4 format. It is recom-
mended to use the MS WORD spell checker. Taxonomic names
should be in italics, and emphasized text should be bolded.
In the binominal names of species, the genus is written in full
when it is first used (e.g., Escherichia coli) and then is abbreviat-
ed to an initial (e.g. E. coli).

To ensure a smooth typesetting process, the contributions
should meet the following requirements: Paragraphs should
not be indented and the enter key should not be pressed at
the end of every line, until it is time to begin a new paragraph.
Underlining, changing letter size, formatting (centring text,
using tabulator), automatic paragraph numbering (e.g. refer-
ence numbers should be typed out), and using an advanced
print editor to produce sophisticated graphics should be
avoided. Any default settings should be switched off.

The title of the manuscript at the top of page 1 should be fol-
lowed by the author’s name or authors’names in the last name,
first name initials format and affiliation(s). Only initials should
be used to represent the author’s first and middle names.

The statement that the submission has not been previ-
ously published or submitted for publication elsewhere
should be attached as a separate file. The corresponding
author is responsible for obtaining consent to the sub-
mitted version of the manuscript from all co-authors
before submission. This fact will also be reported in the
above-mentioned statement. No specific form is available
for this purpose - the statement is communicated volun-
tarily by the corresponding author to the Editorial Board.
To prompt the delivery of proofs, it is necessary to indicate
the corresponding author’s first name and last name, de-
gree, address including postal code, phone, and email ad-
dress (email address will be indicated in the publication).
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The reference list may be numbered in alphabetical or-
der or in the order they appear in the text. The reference
numbers should appear in the text in square brackets.

The authors are encouraged to reduce self-referencing
in the journal Epidemiologie, mikrobiologie, imunologie to
a necessary and indispensable minimum.

Where there are more than three authors in one refe-
rence, the first three names should be followed by et al.
When referencing a monograph, the first name should be
followed by et al.

Sample references:

* monograph
Ktizova P, RoZznovsky L. Meningokokové onemocnéni. Praha:
Maxdorf; 2011. 272 pp. ISBN 978-80-7345-239-1.

« contribution in a monograph

KFizova P. Epidemiologie invazivniho meningokokového one-
mocnéni. In: Kfizové P, Roznovsky L. Meningokokové one-
mocnéni. Praha: Maxdorf; 2011. pp. 167-195. ISBN 978-80-
7345-239-1.

« article in a serial publication

Vogel U, Taha MK, Vazquez JA et al. Predicted strain coverage
of a meningococcal multicomponent vaccine (4CMenB) in
Europe: a qualitative and quantitative assessment. Lancet In-
fect Dis, 2013;13(5):416-425.

When used, journal title abbreviations must comply with
standard CSN 010196 Abbreviation of titles of periodicals.
For articles that have been accepted for publication but that
have not yet been published, write the name of the journal,
followed by “in press”in parentheses.

« electronic monograph

Olson, Nancy (ed) Cataloging Internet resource: A manual and
Practical Guid [online]. 2nd ed. Dublin: OCLC, c1997[-cit. 2003-
04-09]. ISBN 1-556553-236-9. Available at www: <http://
www.oclc.org/oclc/man925cat/toc.htm>.

« online document (author unknown):
Dlouhodoby zdmér Univerzity Karlovy v Praze [online]. 1999-
09-09 [cit.2001-11-201]. Available at www: <http://certik.ruk.
cuni.cz/asuk/dlouhodoby/zamer.html>.

« electronic journal

JEP: The Journal of Electronic Publishing [online]. Ann Arbor
(MI): University of Michigan Press. 1995- [cit. 2003-04-02]. 12
issues yearly. ISSN 1080-2711. Available also at: www: <http://
www.pres.umich.edu/jep/index.html>. ISSN 1080-2711.

» web version of a print journal

Forum: ¢asopis Univerzity Karlovy. Praha: Univerzita Karlova,
1995-bimonthly. Available also at: www: <http://enlilff.cuni.
cz/>.

« article’s preprint (in press, to be published)

Willard, M. A., M. Daniil and K. E. Kniping. Nanocrystalline
soft magnetic materials at high temperatures: a perspective.
Scripta Materialia [article in press]. January 2012. ISSN 1359-
6462.

Note: The statement [article in press] or [article accepted for
publication] enclosed in square brackets follows the title or,
possibly, the year of issue, at the author’s discretion, e.g. in
press, accepted for publication, to be published in April 2012,
etc.

« electronic article’s preprint [in press, to be published]
Willard, M. A., M. Daniil a K. E. Kniping. Nanocrystalline soft
magnetic materials at high temperatures: a perspective.
Scripta Materialia [in press, corrected proof]. January 2012.
[viewed 17 June 2011]. ISSN 1359-6462. Available at Sci-
enceDirect: doi: 10.1016/j.scriptamat.2011.12.043 Available
also at: http://www.sciencedirect.com/science/article/pii/
$1359646212000036
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A list of tables, graphs, charts and figures, with legends
should be provided.

Figures, charts, and graphs can also be printed in colour.
Electronic pictorial documentation (i.e., figures, photographs
including colour, and outputs from analytical instruments)
should be submitted in jpg, tiff, eps, and possibly PDF format.
Graphs and charts should be submitted in Excel format along
with the source table. Tables can be generated in Word or
Excel format, but scanned tables are not accepted. Only
high-resolution images (300 dpi) should be used for the
quality reasons. Note: Images embedded in Word docu-
ments are of low quality because of low resolution; they
should be submitted on separate sheets.

When accepted for publication, the first proofs of the sub-
mission will be sent to the author for proofreading. Any errors
should be corrected at this stage, but no changes should be
made to the initial text. The manuscript corrected using the
classic proofreading correction marks should be returned
within one week of receipt.

Original articles, review articles, and short communications
undergo a review procedure. In accordance with the review
rules of the journal, the manuscript is first reviewed by the
Editorial Board within a pre-review procedure, and if success-
ful, the actual review procedure is initiated. Both the pre-re-
view and review procedures are double blind. Manuscripts
are peer reviewed by two independent reviewers. In the case
of contradictory reviews, a third independent reviewer is ad-
dressed. Final acceptance or rejection rests with the Editorial
Board. If negative, the outcome of the review procedure is re-
ported to the corresponding author and not to the reviewers.
The Editorial Board highly appreciates and acknowledges the
reviewers’ work. However, it should be noted that reporting
the outcome of the review process to the reviewers or pro-
actively addressing them to learn whether or not they agree
to do a given review is beyond the capacity of the Editorial
Board. If a reviewer declines a review for any reason, he/she
should let the Editorial Board know as soon as possible and, if
applicable, should suggest an alternate reviewer.

Any manuscript submitted by a member of the Editorial
Board is subject to the same rules as any other submission,
and there is no possibility for interfering with the review
process. The Editorial Board is taking steps to ensure the
transparency of its procedures and their compliance with
the internationally recognized ethical standards for scientific
journals. Based on the reviews, the Editorial Board makes de-
cisions on acceptance or rejection of manuscripts. The Edito-
rial Board reserves the right to require extra peer reviews. The
author should respond to reviewers' comments and, when
appropriate, explain the reasons for declining to accept the
reviewers' recommendations.

The Editorial Board reserves the right to select the order in
which the submissions will appear and to make the preprint
final linguistic revision.

Accepted manuscripts are archived by the editorial team
and are not returned to the authors.

Manuscripts in high quality electronic form should be
emailed to the following address: emi@szu.gov.cz

Manuscripts revised in response to the reviewers' com-
ments should be emailed to the review administrator.

Instructions to Authors and Reviewers are available at
the EMI website:

https://www.prolekare.cz/en/journals/epidemiology-mi-
crobiology-immunology/informace
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Bohdcovd, R. viz Sponiar Ovesna, V. 149
BraZinovd, A. viz Perzelova, J. 141
Ciupek, R. viz Sponiar Ovesna, V. 149
Cvanova, M. viz Holoubek, J. 205
Cvanovd, M. vizVana, V. 97
Cecetkovd, B. viz Hefman, H. 3
Cereiovd, C. viz Obitkova, D. 107
Fabidnovd, K. viz Spac¢kova, M. 87
Fabidnovd, K. viz Velechovska, J. 216
Fialovd, A. viz Maly, M. 44
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Fulovd, M. viz Perzelova, J. 141
Hanslianova, M. viz Holoubek, J. 205
Hanslianovd, M. viz Véana, V. 97

Hefman, H., Tefr Faridovd, A., Trojanovd, K., Jal(ivkovd, B.,
Sinskd, A., Pilka, R., Simetka, O., Cecetkovd, B., Jandk, J.,
Steyerovd, P: Covid-19 v praxi porodnic rdzného
stupné v Ceské republice 3

Holoubek, J. viz Véana, V. 97

Holoubek, J., Matyskovd, D., Hanslianovd, M., Cvanovd, M.,
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