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Efficient diagnostics of prostate cancer via exhaled air
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MetabonoMHasi TUarHOCTUKA B HACTOSINEE BPEMsl CUMTAeTCA Haubojee MEepCrHeKTUBHON
IUIsL paHHero onpenenenuu 3aboneBanus. [Ipeacrabnsemas padboTa SBISETCS 3aKIIOUNTEIHHON B
paMKax MeTab0JIOMHOTO MHJIOTHOTO MCCIIE0BaHuUs paka mpoctaTsl. [1o ero pesymnbratam,

* BIIEPBBIC B pa3/IClICHUU 3[0POBOM M OOJBHON TPYII IPU HCIOJIB30BAHUU AITOPUTMOB
MAaIIMHHOTO 00y4eHus ObUIM JOCTUTHYTHI TOUYHOCTb 95 % a1 MeTosa OMOPHBIX BEKTOPOB U
IPaHMIA JJOCTOBEPHOCTH KnacTepusamuu p<10 mms merona rnaBubx kommoneHT (PCA). [l
CpaBHEHHUsI, TOYHOCTh npuMeHsiemoii ceituac quarnoctuku [ICA (PCA?) nmxke 70 %, a rpanuia
JIOCTOBEPHOCTH KIIACTEPU3AINH JAHHEIX p<5-1072;

* BBISIBJICHBI BOCEMb CIEIU(pUYECKUX METabOIMTOB B ra3oBoil (asze, MATh U3 KOTOPBIX
SIBIISTIOTCSI TIPOAYKTAMH KU3HEICATEIILHOCTH OaKkTepruii MOYeroyioBoi cuctemsl. [1o anamoruu c
3apakeHueM xenynka 6akrepueit Helicobacter pylori, criocoOcTByromIei pa3BUTHIO OHKOJIOTHH,
U TIOCJIEIYIOUINM TPOBEICHHEM COOTBETCTBYIOIIETO Kypca aHTHOMOTHKOB /ISl €€ TOJaBIICHHUS,
MO>KHO MPEJIOKUTD MOI00HYIO TepaIuIo Mociie UACHTU(PUKAIIMH COOTBETCTBYIOIINX OaKTEPUH.

PesynbraT MMeeT BBHICOKYIO COIMATIbHYIO 3HAYMMOCTD B CBSI3H C 4-M MECTOM 3a00JICBaHHS
no ypoBHIO cMepTHOcTH B Poccum. 3a mocnennue 10 et mpupocT 3a0051€eBa€MOCTH pPakoM
npoctatsl coctaBm noutu 100 %, a cmeptHOCTH — 30 %.

Metabolomic diagnostics is currently the most promising for early detection of diseases.
The presented work is the final one in a metabolomic pilot study of prostate cancer. According to
its results,

« for the first time, an accuracy of 95 % was achieved in separating healthy and diseased
groups using machine learning algorithms (support vector machines), and p<10 for the principal
component analysis. For comparison, the accuracy of the currently used PSA diagnostics is below
70 %, and the reliability limit of data clustering is p<5x107;

« eight specific metabolites were identified in the gas phase, five of which are the products
of the bacterial vital activity of the urogenital system. By analogy with the stomach infection by
Helicobacter pylori bacteria which contributes to the carcinogenesis, and the subsequent
administration of an appropriate course of antibiotics to suppress it, a similar therapy can be
offered after identifying the relevant bacteria.

The result has high social significance due to the 4th place of the disease in terms of
mortality in Russia. Over the past 10 years, the increase in prostate cancer incidence has been
almost 100 %, and mortality — 30%.
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