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Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

1. NRL pro mykobakterie, Statni zdravotni Ustav, Praha, Ceska republika

2. National reference laboratory for mycobacteria, Statens Serum Institute, Kodan, Dansko
3. Emerging Bacterial Pathogens, TB Supranational Reference Laboratory, IRCCS San
Raffaele Scientific Institute, Milano, Taliansko

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujluce
vysledky projektu — uvedte aj publikacie prijaté do tlace

K najvyznamnejSim publikédciam patria nasledovné ¢lanky publikované v ¢asopisoch
registrovanych v Current Contents/Scopus databazach:

1. Dohal, Matu$; Porvaznik, Igor; KrivoSova, Michaela; Solovi¢, Ivan; Mokry, Juraj:
Epidemiology of non-tuberculous mycobacterial diseases in Slovakia during the years 2016—
2021. Respiratory Physiology and Neurobiology Vol. 314 August 2023 Article number
104090. ISSN 15699048 DOI 10.1016/j.resp.2023.104090 Online:
https://doi.org/10.1016/j.resp.2023.104090

2. Pr8o, Kristian; Zidekova, Nela; Porvaznik, Igor ;Solovi€, Ivan; Mokry, Juraj; Kertys, Martin:
A high-throughput LC-MS/MS method for simultaneous determination of isoniazid,
ethambutol and pyrazinamide in human plasma Rapid Communications in Mass
Spectrometry [elektronicky dokument]. - Ro¢. 37, €. 2 (2023), s. [1-8], art. no. €9425 [print]
Online: https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/epdf/10.1002/rcm.9425
3. Dohal, Matus$ , Dvorakova, Véra , Sperkova, Miluse , Pinkova, Martina , Spitaleri, Andrea ,
Norman, Anders , Cabibbe, Andrea Maurizio , Rasmussen, Erik Michael , Porvaznik, Igor ,
Skereriova, Maria , Solovi¢, lvan , Cirillo, Daniela Maria |, Mokry, Juraj: Whole genome
sequencing of multidrug-resistant Mycobacterium tuberculosis isolates collected in the
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Czech Republic, 2005-2020

Scientific Reports - Ro€. 12, €. 1 (2022), s. [1-10] [online] Online:
https://www.nature.com/articles/s41598-022-11287-5.pdf

4. Dohél, Matu$ , Dvorakova, Véra , Sperkova, Miluge , Porvaznik, Igor , Cabibbe, Andrea
Maurizio , Trovato Alberto , Spitaleri, Andrea , Rasmussen, Erik Michael , Pr§o Kristian ,
Skereriova, Maria , Solovi¢, Ivan , Mokry, Juraj: Anti-tuberculosis drug resistance in
Slovakia, 2018-2019: The first whole-genome epidemiological study.

Journal of Clinical Tuberculosis and Other Mycobacterial Diseases - €. 26 (2022), s.[1-7],
art. no. 100292 [online] Online: https://pubmed.ncbi.nim.nih.gov/35005254/

5. Dohal, Matus , Porvaznik, Igor , Solovi€, Ivan , Mokry, Juraj: Whole Genome Sequencing
in the Management of Non-Tuberculous Mycobacterial Infections. In: Microorganisms
[elektronicky dokument]. - Ro¢€. 9, €. 11 (2021), s. [1-15], art. no. 2237 Online:
https://www.mdpi.com/2076-2607/9/11/2237

6. Dohal Matus, Igor Porvaznik, Kristian Prso, Erik Michael Rasmussen, lvan Solovic Juraj
Mokry. Whole-genome sequencing and Mycobacterium tuberculosis: Challenges in sample
preparation and sequencing data analysis. Tuberculosis. Ro¢. 123 (2020), s.[1-7], art. no.
101946 [print] DOI: 10.1016/j.tube.2020.101946 Online:
https://doi.org/10.1016/j.tube.2020.101946

7. Mokry J, Porvaznik I, Kusnir P, Dohal M, Solovi€ |. Detection of resistance to anti-
tuberculosis drugs in the clinical isolates of Mycobacterium tuberculosis from Slovakia
through comparison between phenotypic and genetic methods and evaluation of resistance
levels with clinical parameters. Journal of Physiology and Pharmacology [elektronicky
dokument]. - Ro¢€. 70, €. 1 (2019), s. 105-114. Online:
https://www.jpp.krakow.pl/journal/archive/02_19/pdf/10.26402/jpp.2019.1.10.pdf

Vysledky rieSenia projektu su kfu€ovou sucastou dvoch dizertaCnych prac:

Mgr. Matus Dohal: Prinos celogendmového sekvenovania k detekcii rezistencie
Mycobacterium tuberculosis na antituberkulotika, Skolitel: prof. MUDr. Juraj Mokry, PhD.
(2018-2022) — uspesSne obhajené v maji 2022.

Mgr. Kristian Pr8o: Vyznam monitorovania plazmatickych koncentracii prvoliniovych
antituberkulotik v lieCbe tuberkulézy, Skolitel: prof. MUDr. Juraj Mokry, PhD. (2019-2023) —
praca odovzdana a obhajoba planovana na 23. augusta 2023

Uplatnenie vysledkov projektu

Vysledky projektu preukazali obrovsky potencial celogendmového sekvenovania v
manazmente lie€by a prenosu tuberkulézy. VyuzZitie tejto metddy spolu so zaradenim
vyvinutej metddy merania plazmatickych koncentracii antituberkulotik méze vyznamne
prispiet k individualizacii a personalizacii lieCby pacientov s tuberkulézou. Vysledky
celogendmového sekvenovania maju obrovsky vyznam v ziskavani epidemiologickych dat,
najma s ohfadom na Sirenie rezistentnych foriem tuberkul6zy, ako aj v diagnostike, ktora sa
touto metddou vyznamne skracuje a spresfiuje.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Po piatich rokoch rieSenia projektu sme naplnili vSetky vopred vytyCené ciele. Analyzovali
sme epidemiologicku situaciu tuberkuléznych a netuberkul6znych mykobaktérii po¢as
trvania rieSenia projektu, spolu s prevalenciou Specifickych kmefov Mycobacterium
tuberculosis rezistentnych na vSetky dostupné antituberkulotika. V naSom laboratériu sme
aplikovali subor metodik, od izolacie DNA az po pripravu sekvenacnych kniznic.
Osekvenovali sme viac ako 300 izolatov a na zaklade ziskanych vysledkov sme rozSirili
spektrum doposial opisanych mutécii kddujucich rezistenciu. O relevantnosti tychto
vysledkov svedcCifakt, Ze tieto mutacie budu zahrnuté v katalégu mutacii publikovanom
WHO, ktory sluzi klinickym pracovnikom pri posudzovani spravnosti nastavene;j lieCby.
Sekvenacné data boli spracované aj za u€elom molekularnej epidemioldgie tuberkulézy na
Slovensku a v Ceskej republike. Tato analyza nam umoznila lokalizovat’ ohniska nakazy
multi-rezistentnej tuberkuldzy a prijat’ vhodné opatrenia v zaujme zabranenia jej dalSieho
Sirenia. Okrem toho sme potvrdili, Ze pri¢inou rozvinutej mono- a polyrezistentnej
tuberkuldzy je nespravne nastaveny lie€ebny rezim, resp. nedostato€na adherencia
pacientov. Vyvinuli sme a zvalidovali novu analytick metddu na simultdnnu analyzu
plazmatickych koncentracii troch klu€ovych prvoliniovych antituberkulotik. O délezitosti tejto
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analytickej metddy svedci fakt, Ze v mnohych vzorkéch boli namerané nedostatocné
koncentracie, ¢o vedie k nutnosti zvySit podavané davky k dosiahnutiu Zelaného
terapeutického efektu. V ramci vySetrovania biologickych markerov indikujucich priebeh
ochorenia sme stanovili hladiny 48 vybranych cytokinov/chemokinov a viac ako 180
metabolitov. Vysledky imunocytochemickeja metabolomickej analyzy preukazali potencial
niektorych markerov v ur€ovani zavaznosti ochorenia a u€innosti lieCby.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

After five years of solving the project, we have fulfilled all the previously set goals. We
analyzed the epidemiological situation of tuberculous and non-tuberculous mycobacteria
during the duration of the project and the prevalence of specific drug-resistant strains of
Mycobacterium tuberculosis. In our laboratory, we applied a set of methodologies, from DNA
extraction to the preparation of sequencing libraries. We sequenced more than 300 isolates,
and the obtained results expanded the spectrum of already described mutations encoding
for resistance. The relevance of these results is confirmed by the fact that these mutations
will be included in the mutation catalogue published by the WHO, which serves clinical
workers in evaluating the accuracy of the prescribed treatment. We analysed the
sequencing data and conducted molecular epidemiology investigations of tuberculosis in
Slovakia and the Czech Republic. This analysis enabled us to identify multi-resistant
tuberculosis outbreaks and implement necessary measures to curb its ongoing
dissemination. Furthermore, we have verified that the emergence of mono- and
polyresistant tuberculosis is attributed to either an improperly prescribed treatment regimen
or inadequate patient adherence. We developed and validated a new analytical method for
the simultaneous analysis of plasma concentrations of three first-line antituberculosis drugs.
The significance of this analytical approach is underscored by the detection of suboptimal
concentrations in numerous samples, necessitating an increase in administered doses to
attain the desired therapeutic outcome. As part of investigating biological markers indicative
of the disease's progression, we analyzed the levels of 48 selected cytokines/chemokines
and more than 180 metabolites. The results from both immunocytochemical and
metabolomic analyses demonstrated the potential of certain markers in gauging disease
severity and treatment efficacy.
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