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Uplatnenie vysledkov projektu

Dedikovana ambulancia na sledovanie a vyskum neksorej toxicity na NOU

Intervenéné programy fyzickej aktivity v prevencii vzniku neskorej toxicity protinadorovej
lieCby

Pacientska organizacia pre osvetu a podporu pacientov a vylie€enych s germinativnymi
nadormi

Nadvazujuce domace a zharani¢né projekty, Siroka platforma pre nasledny vyskum v tejto
oblasti

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

V projekte APVV sme generovali originalne zistenia neskorej toxicity u pacientov po
vylie€eni z germinativnych nadorov. Nase originalne zistenia poukazuju na dlhodobé
kognitivne a sexualne problémy, chemoterapiou indukovanu periférnu neuropatiu (CIPN) a
z4avazné poruchy kvality Zivota. Zahajili sme hibkovt koncepciu preskimania najdenych
problémov a ich longitudinalneho €asového vyvoja s uréenim molekularnych mechanizmov
zodpovednych za najdené poruchy. Poruchy kognitivnych funkcii pretrvaju longitudinalne v
mediane sledovania 10 rokov. Doteraz sme zozbierali data z desiatich po sebe
nasledujucich rokov (celkom 1893 vzoriek od koreSpondujucich pacientov z viacerych vizit).
Do projektu sa nam doteraz podarilo zaradit 445 pacientov, ¢o predstavuje robustnu
skupinu pre generovanie originalnych dat, ktora je unikatna v celosvetovom meradle. Ako
klinicky biomarker zavaznych poruch kvality Zivota sme ako prvi identifikovali CIPN. Na
podklade naSich originalnych dat a postulovanych hypotéz sme analyzovali biomarkery
¢revnej mikrobialnej translokacie (HMGB1, LPS, sCD14, D-laktat, hsCRP, 16s rRNA/rDNA),
kde sCD14 sa ukazuje ako slubny biomarker kognitivneho po$kodenia a HMGB1 biomarker
periférnej neuropatie a motorického postihnuta. Nase data naznacuju, Ze poSkodenie
Crevnej bariéry vplyvom chemoterapie a radioterapie a nasledna translokacia bakterialnych
kmenov s chronickou iritaciou nativneho imunitného systému by sa mohlo podielat’ na
rozvoji neskorej toxicity. V rozsirenej analyze tieto markery aktualne korelujeme s vyskytom
kognitivnych dysfunkcii, sexualnych dysfunkcii, periférnou neuropatiou, kardiovaskularnou
toxicitou a nefrotoxicitou. Analyzou bunkového imunoprofilu sme zistili, Ze pacienti vystaveni
vyS$§im davkam chemoterapie a radioterapie maju zmenené pocty niektorych populacii
imunitnych buniek ako su dendritické bunky, B lymfocyty a cytotoxické T lymfocyty. Z toho
by mohla vyplyvat’ inhibovana &i akcentovana responsivita imunitného systému po
protinadorovej, s dasou potrebou skimania pre lepSie pochopenie moznych implikacii.
Pokracujeme v identifikacii molekularnych procesov za u¢elom pochopenia mechanizmov
dlhodobych neziaducich efektov protinadorovej lieCby. Aktualne sa ukonéuje analyza
kratkoretazcovych mastnych kyselin zo séra ako produktov ¢revnych mikrobidlnych kmeriov
ako aj poSkodenie DNA v mononuklearnych bunkach periférnej krvi. V intervencnej Studii
fyzickej aktivity naSe zistenia naznacuju, Ze tréning ma priaznivé uc€inky na metabolicky
syndrém pacientov po lieCbe, zniZuje pritomnsot komponentov metabolického syndréomu. V
priebehu intervencie doslo k zniZeniu rezidualnych hladin platiny v sére, o povaZzujeme za
velmi dolezité zistenie z pohladu racionalnej stratégie pre prevenciu neskorej toxicity
pacientov po lie€be nadorovych ochoreni.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

In the APVV project, we have generated original findings on late toxicity in patients who
have recovered from germ cell tumors. Our original findings point to long-term cognitive and
sexual problems, chemotherapy-induced peripheral neuropathy (CIPN), and significant
quality of life impairments. We have initiated an in-depth concept to examine the identified
problems and their longitudinal development over time, determining the molecular
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mechanisms responsible for the observed impairments. Cognitive function impairments
persist longitudinally with a median follow-up of 10 years. So far, we have collected data
over ten consecutive years (a total of 1893 samples from corresponding patients across
multiple visits). We have successfully enrolled 445 patients in the project, representing a
robust group for generating original data that is unique on a global scale. As a clinical
biomarker of severe quality of life impairments, we were the first to identify CIPN. Based on
our original data and postulated hypotheses, we have analyzed biomarkers of gut microbial
translocation (HMGB1, LPS, sCD14, D-lactate, hsCRP, 16s rRNA/rDNA), where sCD14
appears to be a promising biomarker of cognitive impairment and HMGB1 a biomarker of
peripheral neuropathy and motor impairment. Our data suggest that damage to the gut
barrier due to chemotherapy and radiotherapy and the subsequent translocation of bacterial
strains with chronic irritation of the native immune system may contribute to the
development of late toxicity. In extended analysis, we are currently correlating these
markers with the occurrence of cognitive dysfunction, sexual dysfunction, peripheral
neuropathy, cardiovascular toxicity, and nephrotoxicity. Through the analysis of the cellular
immune profile, we have found that patients exposed to higher doses of chemotherapy and
radiotherapy have altered counts of certain immune cell populations, such as dendritic cells,
B lymphocytes, and cytotoxic T lymphocytes. This could imply inhibited or accentuated
immune system responsiveness post-anticancer treatment, requiring further investigation for
a better understanding of possible implications. We continue to identify molecular processes
to understand the mechanisms of long-term adverse effects of anticancer treatment.
Currently, the analysis of short-chain fatty acids from serum as products of gut microbial
strains and DNA damage in peripheral blood mononuclear cells is being completed. In an
interventional physical activity study, our findings suggest that exercise training has
beneficial effects on the metabolic syndrome of patients post-treatment, reducing the
presence of metabolic syndrome components. During the intervention, residual platinum
levels in the serum decreased, which we consider a very important finding from the
perspective of a rational strategy for preventing late toxicity in patients after cancer
treatment.
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