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®opma 1. CBepeHus o npoekre

1.1. HazBaHue npoekTa

HQa pycckoM A3bike
MepcoHanusnpoBaHHas GapMakoTepanus NauMeHToB ¢ 4OH6POKAYECTBEHHOM rMnepniasueit NnpeacTaTebHO I
)Kenesbl Ha 0CHOBE WMCMONb30BaHUA MOEKYNSAPHbIX 6uoMapkepos ADME-npoueccos

Ha aH2UICKOM 53biKe
Personalized pharmacotherapy of patients with benign prostatic hyperplasia based on molecular biomarkers of ADME
processes

1.2. NMpuoputeTHOE HanpaBneHWe pa3BUTUS HAYKU, TEXHONOUIA U TeXHUKKM B Poccuitckoi Pepepaumu, Kputnueckas
TexHonorus

YkasbiBaeTcs cornacHo nepeyHto (Ykas lMpesupenta Poccuiickoii Depepauum ot 7 uiona 2011 ropa N2899) B uiyyae, ecim TeMaThka NpoeKTa MOXET GbITb
OTHEeceHa K 0OHOMY M3 MPUOPUTETHLIX HaMpaB/IeHWH, a TAKKE MOXET BHECTU BKNIaJ, B pasBMTME KpUTUUECKMX TexHonoruit Poccuitckoit Pdenepaumm.

4. Hayku 0 Xu3HW.

5. reHOMHbIe, NPOTEOMHbIE N NOCTTEHOMHbIE TEXHOJIOTUN.

HanpaBneHue us Ctpaterumn HayuHo-TexHonoruyeckoro passutns Poccuiickoit Pepepaumnm (yrBepxkaeHa YkasoM lMpesunpeHTa
Poccuiickoit @epepaumm ot 1 aekabpa 2016 r. N2 642 «O CrpaterMn Hay4HO-TEXHOJIOrMYECKOro pasBuTusa Poccuiickoi
Depepaumnm») (Npu 803MOMHOCMU OMHECEHUS)

H3 Mepexop K NnepcoHanM3NpPOBaHHOM MeAULIMHE, BblCOKOTEXHONOTMYHOMY 3[PaBOOXPAHEHMIO U TEXHOIOMUAM
3400poBbecHepexxeHus, B TOM YMCIE 3@ CHET PaLMOHANbHOTrO MPUMEHEHUS NeKapCTBEHHbIX MPENapaToB (Npexae BCero
aHTMBaKTe pUaNbHbIX)

1.3. KntoueBble cnoBa (npusodumcs He 6onee 15 mepmuHos)
Ha pyCccKoM si3biKe
Lo6pokayecTBeHHas rmnepnnasua npeacratensHom xenesol, CHMI, dapmakoreHeTnka, CYP2D 6, CYP3A4, CYP3A5, ABCB1

Ha aH2IUTCKOM 53biKe
benign prostatic hyperplasia, LUTS, pharmacogenetics, CYP2D6, CYP3A4, CYP3A5, ABCB1

1.4. AHHOTauma npoekTa (06bemMoM He Gosee 2 cmp.; 8 MOM YUCTe KPAMKO — AKMYAIbHOCMb peuleHUs yKa3aHHoil ebiuie
HayyHoil npo6eMbl U HAYYHAS HOBU3HA)
JMaHHas uHgopmaLmua MoXeT 6biTb ony6nmkoBaHa Ha caitte MoHAa B MH(OPMALMOHHO-TEIEKOMMYHUKaLLMOHHOM ceTu «UHTepHeT».

Ha pYCCKOM 513blKe
[lobpokayecTBeHHas runepnnasms npeacTatenbHon, xenesbl (AIMTK) aengeTcs pacnpocTpaHeHHbIM 3a60/1€BaHUEM Y MY>KYUH
CpefHero v NoXunoro Bo3pacTa, KOTOPOE BO MHOMUX C/Ty4asX HEraTUBHO BAMSIET HA HU3MYECKYIO M COLMANBHYIO aKTUBHOCTb
60/bHbIX, NPUBOAUT K CYLLECTBEHHOMY CHUXEHMIO KayeCTBa XMU3HU. JleueHue naumeHTOB € anobaMm Ha CUMMNTOMbI HUXHUX
Moy eBbiBoadwmx nyten (CHMIM) npu OITDK TpebyeT onmtensHOro neveHuns u koHTpons. ObwenpuHATbIM 419 No406HbIX
nauMeHTOB ocTaeTcs apMakoTepanus ¢ NoOMOLLbo al-aapeHo610KaTopoB, a Npu COXpaHEHMU onpeaeneHHbIX CUMITOMOB C
NMOMOLLbI0 KOMBMHaUMK 01-aapeH0610KaTOpPOB C NpenapatamMu Apyrux rpynn. BMecTe ¢ Tem, ¢ 04HOM CTOPOHbI, HEPELLEHHOM
ocTaeTcs npobnema HeahDeKTMBHOCTM nnm BapnabenbHoCcTH 3dpdekTa nofobHoM hapMakoTepanum y HEKOTOPOM YacTu
nawuMeHTOB, C APYrol CTOPOHbI, COXPAHAKTCA BONPOChI N0 6€30MacHOCTH, YTO CUNIbHO OTPAKAETCA HA KOMMIAEHTHOCTH
NpOBOAMMOrO NeYyeHus.
B uccnepnosanuu 6ypeT nsyyeH koMnaekc GBoMapkepoB, CBA3aHHbIX C npoduneM 3pdeKTMBHOCTH, 6E30NacHOCTU U
(apMaKOKMHETUKOW rpynmbl MpenapaTos, UCNOb3yeMbIX Ang papmakoTepanuu naumeHTos ¢ CHMI, accoumMmpoBaHHbIX C
ATITDK. AKTyanbHOCTb MCCNeA0BaHUS NePCOHANM3UPOBAHHbIX MOAXO0A0B ANS Ha3HaYeHUs dapMakoTepanuu y NaUMEHTOB C
CHMI/OTTDK obycnoBneHa WMpOKOM pacnpoCTpaHEHHOCTBIO HO30/10M MM, 3HAYUTENBHOM YaCTOTOM Pas3finy HblX
He6naronpuaTHbIX NOBOYHbIX peakumii Ha poHe papMakoTepanmu, NoBbiLeHMeM 3PPEKTUBHOCTU U He30NacHOCTH
nocnenHen. B uccnenosaHuun 6yayT n3yyeHbl accoumaumMm Mexay noaMMopgpusmMamm reHoB n3odepmeHTa umtoxpoma P450
(CYP2D6, CYP3A4/5), nekapcTtBeHHbIX TpaHcnopTepos (ABCB1, ABCG2). CocTosiHMe nauMeHTOB M OTBET HA MPOBOAUMYHO
(apmakoTepanuio B fMHaMuke ByaeTt oLeHeHO Npy NOMOLLM KIIMHUYECKMX U MHCTPYMEHTaNbHbIX METOA0B (oueHKa no IPSS u
Qol, ypodnoymeTpus, TpaHCpeKTanbHOE YbTPa3BYKOBOE MCCAeA0BaHWe npeacTatensHon xenessl (IK), onpepenexune
obbveMa ocTaTouHoM Moum 1 ap.) Ha 1, 14, 28, 56-e cyTkn neveHnus. Mpu noMoLwM TepaneBTUYECKOro 1eKapCTBEHHOIO
MoHuTOopuHra (TJ/IM) 6yayT nonyyeHsl AaHHbIE O KOHLEHTPALMKM B Na3Me KPoBM npenapaTos 01-aapeHoba0KaTopos,
MHIMBUTOPOB 50-peayKTasbl, aHTarOHMCTOB MyCKApMHOBBIX pPeLenTopoB, arOHUCTOB -3 anpeHopeLenTopoB, UHTMBUTOPOB
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dochopmacTepasbl 5 TMNA, COCTABASIOLLMX OCHOBY MEAMKAMEHTO3HOIO NeveHuns naumeHtos ¢ CHMIM npu OTTDK. Kaxpomy
naumeHTy 6yaeT npoBeAeHO reHOTMNMPOBaHME NOMMOPEHbIX BapMaHTOB M3odepMeHTOB uutoxpoma P450. NeHeTuueckoe
TeCcTupoBaHue byneT NOATBEPXKAATLCA ONpeAesieHUeM Nna3MeHHbIX ypoBHet MUKpo-PHK kak MapkepoB akcnpeccumu reHoB
depmeHToB nogcemenctea CYP3A4/5 (miR-27b) n CYP2D6 (has-miR-370-3p). NoMumo 3TOro, nnaHnpyeTcs oueHKa
AKTMBHOCTU M3odepMeHToB LMToxpoma P450 npu nomolum aHanu3a cneumduyecknx cybcTpatos B npobax Moyu (OTHOLWEHME
6-6eTa-rugpokcukoptuson/koptmson ans CYP3A4/5, 6-ruppokcu-1,2,3,4-TeTparnapo-6eta-kapbonmH/nuHonuH ans CYP2D6).
TakuMm 06pa3om, UccneloBaHWE HaNpPaBNeHO Ha NoayYeHne MHPOPMaLMK O BIMSHUM FeHeTUY eCKU feTe pPMUHUPOBAHHOM
AKTUBHOCTU M30depMeHTOB LMTOXPOMOB P450 1 nekapCcTBEHHbIX TPaHCMOPTEPOB Ha NIAa3MEHHYH KOHLEHTpaLMIo,

3¢ PeKTUBHOCTb M HE30MacCHOCTb NPenapaToB, UCMOb3yeMbIX 415 eveHus naumeHTos ¢ CHMIT npu OTTDK. AKTMBHOCTb
dhepmeHTOB 6YAeET BepudmuMpoBaHa Npu nomoLlum deHoTMnnpoBaHus, TJIM, a Takke No oLeHKe YPOBHEN 3KCMpeccum
COrNacHo NJa3MeHHOM KOHLEHTpaLmMn cneuuduyHbix Mukpo-PHK.

Mo pe3ynbTataM NpoekTa NAaHUpyeTcs pa3paboTka CUCTEMbl MOLAEPXKKU NMPUHSTUS peLueHWI Ansg oNTUMM3aLmMm Boibopa
TakTUkM papMakoTepanmm (MOHOTe panus, KOMOKMHaLMs) Ha OCHOBe hapMaKoreHeTUYeCKUX, TPAHCKPUNTOMHBIX U
MeTaboNnoMHbIX BroMapkepoB. MNpakTMYeCckUM pe3ynbTaToM BbIMONHEHUS NpoekTa byaeT pa3paboTka MyNbTUNAEKCHOM NaHeu
Aans MUP Ha ocHoBe 3Ha4YMMbIX NoninMMopdu3MoB reHoB pepMeHTOB. Peannsaums npoekTa U NoflyYyeHHble pe3ynbTaThl
MO3BOJIST OCYLUECTBUTb MePCOHANN3aLMI0 Bbibopa TOro uan MHOro npenapara ang sbdekTuBHoM 1 6e3onacHom
dapmakoTepanuu naumeHTos ¢ CHMIM npu ATTDK, Ha 0CHOBE KAMHUYECKMX U BMONOrMYEeCKMX NapaMeTPOB NaLMEHTa.

Ha aH2NULICKOM S13bIKe
Benign prostatic hyperplasia (BPH) is a common disease in middle-aged and elderly men, which in many cases negatively
affects the physical and social activity of patients and leads to a significant reduction in the quality of life. Treatment of
patients with complaints of lower urinary tract symptoms (LUTS) in BPH requires long-term treatment and monitoring.
Pharmacotherapy with al-adrenoblockers and, if certain symptoms persist, with a combination of al-adrenoblockers and
drugs from other groups remains generally accepted for such patients. At the same time, on the one hand, the problem of
ineffectiveness or variability of the effect of such pharmacotherapy in some patients remains unresolved; on the other hand,
there are still safety issues, which strongly affect the compliance of the ongoing treatment.
The study will examine a set of biomarkers associated with the efficacy, safety and pharmacokinetics profile of a group of
drugs used for pharmacotherapy of patients with LUTS associated with BPH. The relevance of the study of personalized
approaches to prescribing pharmacotherapy in patients with LUTS/BPH is due to the wide prevalence of nosology, the
significant frequency of various adverse adverse reactions against the background of pharmacotherapy, increasing the
effectiveness and safety of the latter. The study will investigate associations between polymorphisms of cytochrome P450
isoenzyme genes (CYP2D6, CYP3A4/5), drug transporters (ABCB1, ABCG2). Patients' condition and response to
pharmacotherapy in dynamics will be assessed by clinical and instrumental methods (IPSS and QoL assessment,
uroflowmetry, transrectal ultrasound of the prostate, assessment of residual urine volume, etc.) on days 1, 14, 28, 56.
Therapeutic drug monitoring (TDM) will be used to obtain data on plasma concentrations of al-adrenoblockers, 5a -
reductase inhibitors, muscarinic receptor antagonists, beta3-adrenergic agonist, type 5 phosphodiesterase inhibitors, which
form the basis of medical treatment in patients with LUTS/BPH. Each patient will be genotyped for polymorphic variants of
cytochrome P450 isoenzymes. Genetic testing will be confirmed by determination of plasma levels of microRNA as markers
of gene expression of the CYP3A4/5 (miR-27b) and CYP2D6 (has-miR-370-3p) subfamily enzymes. In addition, it is planned
to evaluate the activity of cytochrome P450 isoenzymes by analyzing specific substrates in urine samples (6-beta-
hydroxycortisol/cortisol ratio for CYP3A4/5, 6-hydroxy-1,2,3,4-tetrahydro-beta-carboline/pinoline for CYP2D6).
Thus, the study aims to provide information on the effect of genetically determined activity of cytochrome P450 isoenzymes
and drug transporters on the plasma concentration, efficacy, and safety of drugs used to treat patients with LUTS/BPH.
Enzyme activity will be verified by phenotyping, TDM, and assessment of expression levels according to the plasma
concentration of specific microRNAs.
As a result of the project it is planned to develop a decision support system to optimize the choice of pharmacotherapy tactics
(monotherapy, combination) based on pharmacogenetic, transcriptomic and metabolomic biomarkers. The practical result of
the project will be the development of a multiplex panel for PCR based on significant enzyme gene polymorphisms.
Implementation of the project and the results obtained will allow to personalize the choice of a particular drug for effective
and safe pharmacotherapy of patients with LUTS/BPH, based on clinical and biological parameters of the patient.

1.5. OxxupgaeMble pe3ynbTatbl M MX 3HAUMMOCTDb (YKA3bI8AIOMCA pe3y1bmamel, UX HAYYHAS U 06UecmeeHHas 3Ha4yuMocmo
(coomeemcmeue npednonazaembix pe3ybmamos MUposoMy YpoeHIo UCc1ed08aHuUll, 803MOXCHOCMb NPAKMUYECKO20
UCNo/Ib308AHUSA 0XUOAEMbIX pe3y/ibmanos NPoeKma 8 IKOHOMUKe U coyuanbHoli cpepe, 8 mom yucie 019 co30aHus HoBoii unu
ycosepuieHcmaosaHus npou3eodumoli npodykyuu (mosapos, pabom, yciye), co30aHUs HOBbIX UJIU YCO8BePLUIEHCMB08AHUS
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npuMeHsieMbIX mexHo/102uii))
JMaHHasa uHdopmaLua MoXeT 6biTb onybnnkoBaHa Ha caifre MoHAa B MH(OPMALMOHHO-TEIEKOMMYHUKALLMOHHOM ceTu «UHTepHeT».

HQ pYCCKOM 5i3bIKe
B pe3ynbTtate peanusaumu npoekTa 6yayT nonyyeHbl aHHble 06 accoumaumm papmakoreHeTUY ecknx, GapMakoKMHeTUY e CKUX
1 hapMaKoTPaHCKPUMTOMHbIX B1oMapkepoB € 3 deKTUBHOCTLIO M 6€30NaCHOCTbLI0 MPeNapaToB, UCMOb3YEMbIX NPU Tepanum
naumenToB ¢ CHMIM npu AITDK. Pe3ynbTaTbl HAacTOSLLEO NPOEKTAa BHECYT CYLUECTBEHHbIM BK/3A, B AOKa3aTelbHYy0 6a3y no
nepcoHanmsaumm dapmMakotepanmm ang 6onbHbix ¢ CHMIM npu OTK. HoBble faHHble 0 B3aMMOAENCTBUMM F€HOTUMNA NALMEHTA,
($eHOoTUNA, YPOBHEW NNA3MEHHbIX KOHLLEHTPaLMI NpenapaToB 1 cneunduyHbix MUKpo-PHK 6yayT nonesHbl ans nposeaeHuUs
AanbHeMNLWMX UCCNefoBaHMM M pa3paboTku IKCNpecc-TeCToB A1 NoAbopa NekapcTBEHHbIX CPEACTB HA OCHOBE KOHLEHTpaLmm
onpeaeneHHbIX GuoMapkepoB B KpoBU. byaeT npoBeAeH KOPPensUMOHHbIN aHanM3 ¢ 3PHeKTUBHOCTLIO (YCTaHOBNEHUE
B3aMMOCBS3M C KIIMHUYeCKOM 3P DEKTUBHOCTLID).
Mrorom paboTbl cTaHeT pa3paboTka MOAENN NPOrHO3MPOBAHUA 3D PEKTUBHOCTU M Be3onacHOCTH hapMakoTepanum y
naumeHToB CHMI npu AITDK, no3sonstowe it Bbl6paTb BApUaHT 1€KapCTBEHHOM Tepanuu TEM UK MHbIM NpenapaToMm Ans
MOHOTepanuu uam KOMbMHaLMKN Ha OCHOBe dapMakoreHeTUYeCKkuX, GapMakoKMHETUYECKUX U PapMaKOTPAHCKPUNTOMHbIX
H6roMapkepoB € pa3paboTKoM CUCTEMbI NOAAEPXKKU NMPUHSTUS peLUeHWUI U JaNbHENLUMM ee NaTeHTOBaHMEM.
MHamBupyanbHblii BbIBOp NpenapaToB M TaKTUKW UX Ha3HaveHus y naumeHTos ¢ CHMI npu ATTDK MoxeT cyliecTBeHHO
COKpaTUTb pUCK HE3(PDEKTUBHOCTU, PA3BUTUS HeXXeNaTebHbIX No604YHbIX peakuuni (HIMP) n kak cnepcTeme - npefoTBpaTUTb
HEKOMMMAEHTHOCTb 6HONBHOrO, MPUAE PXKMBATLCS HE0OXO0AMMOrO Kypca NeveHus. ITO CyLLeCTBEHHO COKPATUT pacxoabl 3a cyeT
NoBblWeHMs 3O PEKTUBHOCTH, CHUXKEHMS pucka HIMTP 1 MeHbLUero Yncna noBTOPHbIX 06palleHuii NALMEHTOB.
HoBble faHHble BHECYT 3HaYMUTEbHbIN BKNAA B M3y4eHne npobnem 6e30nacHOCTU U 3 HEKTUBHOCTU MPUMEHEHUS
nekapcTBeHHbIX npenapatos (J1), ucnonb3yembix ang Tepanum nauueHtos ¢ CHMIM npu ATDK.

Ha GH2NULICKOM S13bIKe
As a result of the project data on the association of pharmacogenetic, pharmacokinetic and pharmacotranscriptomic
biomarkers with the efficacy and safety of drugs used in the therapy of patients with LUTS/BPH will be obtained. The results
of this project will make a significant contribution to the evidence base for personalization of pharmacotherapy for patients
with SMlin BPH. New data on the interaction of patient genotype, phenotype, levels of plasma drug concentrations and
specific microRNAs will be useful for further research and development of rapid drug selection tests based on the
concentration of certain biomarkers in the blood. A correlation analysis with efficacy (establishing a relationship with clinical
efficacy) will be performed.
The work will result in the development of a model for prognosticating the efficacy and safety of pharmacotherapy in
patients with BPH, allowing the choice of drug therapy by a particular drug for monotherapy or combination based on
pharmacogenetic, pharmacokinetic and pharmacotranscriptomic biomarkers with the development of a decision support
system and its further patenting.
Individual choice of drugs and tactics of their prescription in patients with SNMP in BPH can significantly reduce the risk of
ineffectiveness, development of adverse reactions (ADR) and as a result - prevent noncompliance of the patient, adherence
to the necessary course of treatment. This will significantly reduce costs through increased efficacy, reduced risk of ADRs, and
fewer patient readmissions.
The new data will make a significant contribution to the study of the safety and effectiveness of medications used for the
therapy of patients with LUTS/BPH.

1.6. B cocTaB Hay4uHOro Ko/INeKTUBA 6yayT BXOAUTb (YKa3blBaeTCA NAAHUPYEMOE KOIMYECTBO UCTIONHUTENE (C yUeTOM
PYKOBOAMTENSI MPOEKTA) B TeYEHUE BCErO CPOKA peT3aLMM NpoeKTa):

HecooTBeTcTBME COCTaBa Hay4YHOro KOJUIEKTMBA (B TOM YMC/Ie OTCYTCTBME MHGOPMALLMM B COOTBETCTBYHOLUMX NONsX ¢opMbl) Tpe6oBaHMAM NYHKTA 12 KOHKYpCHOI

AOKYMEHTaLluU ABNAETCA OCHOBaHUEM He[oMnyCKa 3afABKU K KOHKYpCY.
7 vucnonHuTenen NnpoekTa (BK/1KYas pyKOBOAUTENS),
B cootBeTcTBMM € Tpe6oBaHUAMM NYHKTA 12 KOHKYpPCHOM AOKyMeHTauun ot 4 Ao 10 yenoBek BHe 3aBMCMMOCTW OT TOTO, B TPYAOBbIX WM MPaXKAaHCKO-NPaBOBbIX
OTHOLLU €HUAX UCMOJIHUTENU COCTOAT C oprauusau.ueﬁ.
B TOM YuCne:
4 ucnonHuTenen B Bo3pacTe A0 39 neT BKAOYUTENBHO;
1 acnupaHTOB (aAbOHKTOB) OYHOM GOPMbI 06YyUYeHUS;
0 cTyaeHTOB 04HOM POpPMbI 0OYy4EeHUS.

1.7. MnaHupyeMbiii COCTaB Hay4HOro KOINIEKTUBA C YKa3aHueM paMunuii, UMeH, 0T4eCTB (MPU HAIMYUMU) WIEHOB KONNEKTUBA,
MX BO3pacTa HA MOMEHT NOAAUM 3asiBKM, YUEHbIX CTeNeHeM, AOIKHOCTEN M OCHOBHbIX MeCT paboTbl, )OpMbl OTHOLLEHUI C
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opraHusaumelii (TpyaoBOM AOrOBOP, FPXKAAHCKO-NPaBOBOM AOrOBOP) B NEPUOA peaiu3aummn npoeKTa

Jlopan Oner bopucosuy - akapemuk PAH, a.M.H., npodeccop, 3aseaytowmii kKadeapor yponorum n xmpypruyeckomn
aHaponorum ®Ire0Y AMNO PMAHIMO Mux3apasa Poccun (ocHOBHOe MecTo paboThl, TpYA0BOM Aorosop), 79 net

LWaTox1H Makcum Hukonaesuy - A.M.H., npodeccop, kapenpa aHgockonuyeckon yponorun Orboy Aro PMAHMNO Munsapasa
Poccum (ocHoBHOE MecTo paboTbl, TPYLOBOM f0roBop), 44 ropa

KpacHoB AnekcaHap BnaaMmmpoBuY - K.M.H., CTapLUMI Hay4YHbIM COTPYLHUK, HerocyaapcTBeHHOe YacTHOe yypexaeHue
34,paBOOXpPaHEHNS "HayYHbI KNIMHUYECKNIA LEeHTP OTKPLITOro akuMoHepHoro obuwectea "Poccuiickme xenesHole goporun”
(rpaxpaaHcko-nNpaBoBoWi Aorosop), 41 rog,

Abaoynnaes Loxpyx Mappaborieuy - acnupaHT kadeapbl sHAocKonuyeckor yponorum ®rE0Y AMNO PMAHMO MuH3ppasa
Poccum (rpaxkpaHcko-npaBoBoi 4orosop), 27 net

Kynsacos KoHctaHTnH CepreeBuy - opamnHatop Kapenpbl s3HAockonuyeckoi yponoruv ®r60Y AMNMO PMAHIMO MuH3apasa
Poccum (rpakaaHCcko-npaBoBoi forosop), 25 net

LeBueHko PomaH BnagMmmpoBuy - K.M.H., CTapLUMiA Hay4YHbIM COTPYAHUK OTAENA NPEeAUKTUBHbIA U MPOrHOCTUY ECKUX
6uomapkepos H/N MonekynspHol 1 nepcoHanusmnpoBaHHoi MeamuuHbl @F0Y N0 PMAHMNO MuH3apaea Poccum (ocHoBHOE
MecTo paboTbl, TPYA0BOM f0roBop), 35 net

Co3zaeBa XaHHeT AIMMOBHA - MNAALLMIA HAY4YHbIW COTPYAHMK OTAENA NPEeAUKTUBHbIA M NPOrHOCTUYeCKux 6uomapkepos HAN
MONEKYNSPHOWM 1 NepcoHanu3npoBaHHow MeanumnHbl GIE0Y N0 PMAHIMO Mun3apasa Poccum (0CHOBHOE MeCTo paboTsl,
TpyZoBoOM foroeop), 29 net

CooTBeTcTBME NPOCECCUOHAILHOIO YPOBHS WIEHOB HAay4HOrO KOJI/1IEKTUBA 334a4aM NpoeKTa

Jlopax Oner bopucoswny - akanemuk PAH, o.M.H., npodeccop, obnagaeT KOMNeTeHUMIMHU B 061aCTU KIMHUY eCKOM paboTsl ¢
naumeHTaMu yposormyeckoro npopuns

LWaToxuH Makcum Hukonaesuy - a.M.H., npodeccop, 06nafaet kKoMNeTeHLMAMM B 061aCTU KIIMHUYeCKOM paboTsl C
naumMeHTaMn yponorm4yeckoro npoduns

KpacHoB AnekcaHap BnagnmMmpoBsuy - K.M.H., 061aaaeT KoMneTeHUMAIMHU B 061aCTV KNIMHMYECKOM paboTbl C NaumeHTamm
yposnormyeckoro npoduns

Abanynnaes Loxpyx Mapaaborieuy - Bpay, 061afaeT KOMNeTeHUMAMM B 061aCTU KIMHMYECKOM paboTbl C NaUMeHTaMm
yponoruyeckoro npoduns

Kynscos KoHcTtaHTnH CepreeBuy - Bpad, 061agaeT KoMneTeHuMsaMm B 06/1aCTH KIMHUY eCKOM paboTbl C MauMeHTamm
yponornyeckoro npoduns

LlesyeHko PomaH Bnagummnposuy - K.M.H., 06nafaeTt komneteHumamu B nposeaeHnm BIXX-MC/MC ans peHoTMNMpOBaHUS 1
TM

Co3zaeBa XaHHeT AnlMMOBHa - 06/1a83aeT KOMNeTeHLMSIMU B TpoBeaeHnn reHoTunuposarusa MNLLP-PB, aHanu3e akcnpeccun
Mukpo-PHK

1.8. NMnaHupyeMblii 06beM puHaHcMpoBaHUua npoekTa PoHAOM No roaam (ykassieaemcs 8 meic. py6aeti):
HecootBeTtcteue nnaHupyemoro o6beMa MHaHCMPOBaHMSA NpoeKTa (B TOM YMCIe OTCYTCTBME MHGOpMaLLMK B COOTBETCTBYIOLWMX Nonsx ¢opMbl) Tpe60BaHUAM NMYHKTA

10 KOHKYpPCHO 4,0KyMEHTaL M1 ABNSIETC OCHOBAaHUEM HEA0MYCKa 3asiBKU K KOHKYPCY.

2023 r. - 7000 TbIC. pYbnen,
2024 r. - 7000 TbIC. pYybnen,
2025 r. - 7000 TbIC. pybnen.

1.9. HayuHbli1 KONNEKTUB NO pe3y/ibTaTaM BbINOJIHEHUSA NPOEKTA B X04e ero peaiusauumn npeanonaraet ony6aukoears** B
BeAyLMX PpELEH3UPYeMbIX™** pOCCUIICKUX M 3apyBeXXHbIX HayuHbIX U3JaHMAX**** He MeHee

*% -
anBOAﬂTCﬂ AaHHble 3a BeCb Nepuop, BbiMOIHEHUA NPOEeKTa. 'YMeHblL eHue Konm4ecTsa ny6nuKau.m4 (B TOM 4Hucie oTcyTCcTBUE MHdX)pMaLIMM B COOTBETCTBYHOLLUX

*XE*

nonsx ¢opMbi) MO CPaBHEHUIO C NOPOroM, YCTaHOB/IEHHBIM B NYHKTe 16.2 KOHKYPCHOI [,0KyMeHTaL MM IBNSETC OCHOBAaHMEM He,onycKa 3asiBKU K KOHKYpCY.

*** YanaHus, MHAEKcUpyeMble B 6uGnuorpadmuecknx 3apy6exHbix 6asax AaHHbIX ny6nukauuii u/unm Russian Science Citation Index (RSCI).

**** Dowp BNpaBe yCTaHaBMBaTb (M3MEHSATE) NEPEUEHb MEX/AYHAPOAHBIX 6a3 aHHBIX, B KOTOPbIX MHAEKCUPYIOTCA HayUHbIE U3AAHMS, W/MAM HAYUHBIX M3OAHMM,
ny6nuKaumum B KOTOpbIX GyAYT YYUTLIBATLCA C MOBBILAOWMM KO3 (L MeHTOM.

B cnyyasx npuHaTua opraHamu Bnactu Poccuitckoit Depepauum win opraHamy ynpasneHuss (DOHA0M COOTBETCTBYIOLLErO pelleHns (DoHA, BnpaBe He MeHee YeM 3a 8
MecsLeB 10 HacTYIUIeHUs OTYETHOTO NepuoAa B OAHOCTOPOHHEM MOPSAKE YCTaHOBUTb WM U3MEHUTb NepeyeHb MeXXAYHapOAHbIX 6a3 AaHHbIX, B KOTOPbIX
MHA.EKCUPYIOTCS HAYuYHble M3AaHMS, W/WIM HAYYHbIX M3L,aHUIA NYTEM HanpaBieHus No6eauTensM KOHKYpPCa COOTBETCTBYIOLLLErO MMCBMEHHOTO YBEA,OMIEHHS.

8 nybnnkaumi,

U3 HUX

5 B M3paHuaX, MHAEKCMPYEMbIX B 6a3ax AaHHbix «CeTb Hayku» (Web of Science Core Collection) nnm «Ckonyc» (Scopus);
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3 B M34aHusX, nHaekcupyembix B Russian Science Citation Index;
0 B M34aHMAX, MHAEKCUPYEMBIX B UHbIX 3apybexHbix 6ubanorpaduyeckmx 6asax AaHHbIX.

MHopMauma o HayuHbIX M3JaHUAX, B KOTOPbIX NpeAnonaraeTcsl ony6/1MKoBaTh pe3y/bTaTbl NPOEKTA, B TOM YMC/ie cleayeT
YKa3aTb B KaKux 6a3ax MHAEKCUPYIOTCA AaHHble u3gaHus - «CeTb Hayku» (Web of Science Core Collection), «Ckonyc»
(Scopus), RSCI, PUHL, uHble 6a3bl, a TaKKe yKa3aTb TMN Ny6AMKaLmm - CTatbsi, 0630p, MOHOrpadums, MHOI TMN

XypHan Pharmacogenomics (WoS, Scopus)

XypHan Advances in Urology (Scopus)

XXypHan Pharmacogenomics and Personalized Medicine (WoS, Scopus)

XypHan Yponorusa (RSCI, Scopus)

MHble cnoco6bl 06HapoA0BaHMSA Pe3yNbTaToB BbINOJHEHUS NPOEKTa
yyacTue B MeXAYHAPOAHbIX KOHPEPEHUMUAX U KOHTpeccax

1.10. Yucno ny6amkaumin WieHOB Hay4HOTO KOJIIEKTUBA, ONy6/IMKOBaHHbIX B nepuoa ¢ 1 aueapa 2018 roaa ao Aartel nogaun
3a9BKM,
159, u3 Hux

73 - onybinkoBaHbl B U3daHusx, uHaekcupyemboix B Web of Science Core Collection nnm B Scopus,

86 — onyb6nm1koBaHbl B U3aaHusX, nHaekcupyeMolix Russian Science Citation Index,

0 - ony6/a1KoBaHbl B U34aHUAX, UHAEKCUPYEMBIX B MHbIX 3apybexkHbix 6ubanorpaduyeckmx 6asax AaHHbIX.

1.11. NMnaHupyeMoe y4yacTMe Hay4HOro KONNEKTUBA B MEXAYHapOAHbIX Konnabopauusax (npoektax) (Npu Hanuumm)

PykoBoauTenb npoekTa NoATBE PXKAAET, YTO

® BCE YJIeHbl HAYYHOrO KOJNEKTUBA (B TOM YMCe PYKOBOAMUTENb MPOEKTA) YAOBNETBOPSIOT NyHKTaM 6, 7, 13 KOHKYpCHOM
LOKYMeHTaLmu;

® HaBeCb Nepuoa peannsaumm NpoekTa pyKoBoAMTE b NPOeKTa ByAeT COCTOSATb B TPYLOBbIX OTHOLEHUSX C
opraHusauueii, Np1 3ToM TpYLOBOM AOrOBOP C OpraHu3aumein He byaeT npeaycMaTpuBaTbh BOSMOXHOCTb
OCyLLeCTBNEeHWUS TPYLOBOM AeATeNbHOCTM 33 NpeAenamu Tepputopumn Poccuiickon Mepepauyu;

e npu 06HapOJOBaHMK Pe3ybTaToB MO0V HAy4HOW paboTbl, BbINOMHEHHOM B paMKax noaaepXaHHoro MoHaom
NpoeKTa, pyKOBOAMTE b MPOEKTA U Hay4YHbIM KOMNEKTUB BYAYT YKa3blBaTb HA NOly4eHne GUHAHCOBOM NOAAEPXKKM OT
doHAa 1 OpraHM3aLmio, a TaKXKe COrnacHbl ¢ ony6amkoBaHneM MOHAOM aHHOTALMM U OXKMAAEMBIX Pe3YyNbTaToB
NpoeKTa, COOTBETCTBYHOLWMX OTYETOB O BbIMONHEHUM NPOEKTA, B TOM YMC/Ee B UHPOPMALIMOHHO-
TeNeKOMMYHUKALMOHHOM ceTh «MHTepHeT», C ucnosnb3oBaHMeM MOHAOM B HEKOMMEPYECKUX Lensax npeacTaBnsembix B
@DoHp, MaTepuanos, B TOM YMC/e, COAEPXKALLMX pe3y/bTaTbl BbINOJHEHUS MPOEKTa, C MPeAoCTaBleHNEM YKa3aHHbIX
MaTtepuanoB opraHam Bnacti Poccuiickoit ®epepauin, MHCTUTYTaM pa3BUTHUS;

e nomuMo rpaHTa MoHpa NpoekT He ByaeT UMeTb APYrMX UCTOYHUKOB DUHAHCMPOBAHMS B Te4eHWe BCEro nepmoaa
NpaKTUYeCKoW peanusalum npoekTa C UCNoab30BaHWeM rpaHTa MoHaa;

® MpOEeKT He SBASETCS aHANOMMYHbIM MO COAEPXKAHMUIO MPOEKTY, OAHOBPEMEHHO NOAAHHOMY Ha KOHKYPCbI HAay4HbIX
(OHAOB M UHBIX OpPraHU3aLNii;

® NPOEeKT He COAEPXMUT CBEAEHMI, COCTABNAOLLMX rOCYAAPCTBEHHYHO TalHY UM OTHOCUMBIX K OXPaHSEMON B
COOTBETCTBMM C 3aKOHOAATENbCTBOM Poccuiickon @epepaumm MHoM MHGOPMALMKM OFPAHUY €HHOTO JOCTYNa;

® [10/19 YIeHOB HAY4YHOr O KONNEKTVBA B BO3pacTe A0 39 neT BKIOYMUTENbHO B OOLLE YMCIEHHOCTU YNIEHOB HAyYHOrO
Konnektuea byaeT cocTaBnsaTb He MeHee 50 NpoLEeHTOB B TEYEHME BCEro Nepunoaa NpakTUyeckon peannsaumum NpoeKTa;

® BYCTaHOBNEHHblE CPOKM ByayT NpencTaBnsTbcs B MOHA, eXXerofHble 0TYETbl O BbIMOJHEHWM NPOEKTa U O LieNeBOM
MCMONMb30BaHUM CPeACTB rpaHTa.

Moanucb pykoBoauTena npoekra /0.b. Nlopax/
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®opma 2. CBepeHUs 0 pyKOBOAMTENE M OCHOBHbIX MCMOMHUTENSAX NPOEKTa

COﬁMpaIOTCﬂ aABTOMArn4yecku (qachqu) Ha OCHOBE aHKETHbIX [aHHbIX PyKOBOAMTENA U OCHOBHbIX ucnonHuTenen, noaTeepAMBLUMX CBOE y4YacTHe. CNMCOK OCHOBHbIX

ucnonnuteneit dopmupyetcs B "Gopme T"

(Popma 2. CBepeHus o pykoBogutene

2.1. ®amunusa, ums, omyecmeo (npu Haau4uu)
Ha pYccKoM si3bike
Tlopax Oner bopucosuy

Ha aH2UTICKOM 53bIKe Gamuius u UHUYUAnsl
Loran O.B.

WoS ResearcherlID (npu Hanuyuu)
MOXHO nony4uTb, 3aperucTpupoBasLUMC No anpecy www.ResearcherlD.com.

Scopus AuthorID (npu Hanuquu)
Scopus AuthorlD dopmupyeTcs B 6a3e faHHbIX SCOpUS aBTOMarU4ecku npu NosiBNeHUM y aBTopa XoTs Bbl OAHOM CTatbu B AaHHOM 6ase. AuthorlD ykasaH B aBTOpCKOM

npodune, KOTOPbI CTAHOBUTCA [,OCTYMNEH, €M NpK Noucke aBTopa B 6ase AaHHbIX Scopus (Author Search) B pe3ynbrarax noucka HaxaTb Ha GamMunuio aBTopa.

https://www.scopus.com/authid/detail.uri7authorld=7004893409

ORCID (npu Hanu4uu)
MOXHO nonyuuTb, 3apermucTpupoBaBLUMCh MO anpecy orcid.org.

https://orcid.org/0000-0002-7531-1511

SPIN-kop, (npu Hanu4uu)
SPIN-Kop yKa3aH B aBTOPCKOM npoduine, KOTOpbIi CTaHOBUTCS AOCTYNEH, UM NpU Noucke aBTopa B 6ase aaHHbix PUHLL B pe3ynbrarax noucka Haxatb Ha GamMunumio

aBTopa.

7604-8138

PUHL, AuthorID (hpu Hanuyuu)
PUHLL, AuthorID yka3aH B aBTOpcKOM npocduie, KOTOpbIi CTAHOBUTCS LLOCTYTMEH, €M Npu noucke aBTopa B 6a3e AaHHbix PUHLL B pe3synbrarax noucka Haxarb Ha
damunmio asTopa.

https://elibrary.ru/author_profile.asp?id=370312

2.2. Nlata poxxpeHusa (ykassieaemcs uugdpamu — 4ucio, Mecsu, 200)
24.07.1943

2.3. [paXaaHCTBO
poCcKg

2.4. YueHas cTeneHb, rog, NpucyxaeHus

B cnyyae Hannuma HeCKONbKMX YYeHbIX CTeneHei, YKasblBaeTcs Ta U3 HUX, KoTopasi Haubonee COOTBETCTBYET TeMaTUKe NpoeKTa.

[okTop MeanuMHCKMX Hayk, 1990

2.5. Harpapp! ¥ npeMuM 32 HayUHYHO AeATENbHOCTb, WIEHCTBO B BEAYLIMX Hay4HbIX CO06LecTBaxX (MPU HaIMYMM), y4acTHe B

peakonneruax BeAyWUxX peLeH3MpyeMbiX HayuHbIX U3AaHUI (MPU HAIUUMK), yYacTUE B OPrKOMUTETaX UM NPOrPaMMHbIX
KOMMUTETaxX U3BECTHbIX MEXAYHAPOAHbIX KOH(EPEeHLMIA, UHOI OMbIT OPraHU3aLMM MEXAYHAPOAHBIX MeponpUsATUiA

YneH-koppecnoHneHT PAMH (2004). YneH-koppecnoHaeHT PAH (2014, B pamkax npucoeamHeHuns PAMH n PACXH k PAH);
3acnyKeHHblI peatens Hayku PO (2004);
Akapemuk PAH (2016);

YneH lMpe3unanyma Poccuiickoro obuectsa yponoros u MNpaeneHuns Poccuiickoro obLuecTBa OHKOYpPOJIOroB, AeACTBUTEIbHbI M
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https://www.scopus.com/authid/detail.uri?authorId=7004893409
https://orcid.org/0000-0002-7531-1511
https://elibrary.ru/author_profile.asp?id=370312

yneH EBponerickoi n MexxayHapoAHOM accoumal M yposioros.

UneH peakonneruit xxypHanos: “Yponorus”, “BectHuK yponoruu”, "AHHanbl xupypriumn', "OHkoyponorus”, "Me anumHCKuiA
BecTHUK tOra Poccumn” u "HeotnoxHas MegmumHckas nomolup. XypHan um. H.B. Ckandocosckoro”;

HarpaxaeH aunnoMamm AMe puKaHCKOM accoLmalmMm yponoros 1 AMe puKaHCKOro yponornieckoro goHaa «3a oTiMyHoe
XUPYpPruyeckoe MacTepcTBO M YHUKANbHYH XMPYPruyeckyo TexHuky» (1995),

Jlaypeat npemuu Mpasutenbctea Mocksbl (2003);

OpaeH Opyx6ebl (2010).

2.6. OcHOBHOE MeCTO paboTbl HA MOMEHT NOAAYM 3aBKU — AOKHOCTb, NOJIHOE HAUMEHOBAHME OpraHM3aLuK (COKpaLLEeHHOoe
HaMMEeHOBaHWe OpraHM3aLuK)

PykoBoauTenb NpoeKTa MOXET Ha MOMEHT MOAAYM 3asIBKU He ABNATLCA PabOTHUKOM OpraHMsaumu, Ho, B Clydae nobeAbl B KOHKYpPCe, AOMKEH 3aK/OUUTb C Heit
TpYyAOBOIi Aorosop. B cnyuae, ecin pykoBoautenb NpoekTa He ABNSeTcs rpaxaaHuHom Poccuiickoii Depepaliumn, opraHmsaLLuein A0mKHbI 6biTb BbINOMHEHbI BCe
npoueaypbl, NpeaycMoTpeHHbIe 3aKOHOAATeNLCTBOM Poccuiickoit Peaepauum npu TPyA0YCTPOHCTBE MHOCTPAHHBIX FPaXKAaH.

3aBenyowmii kapenpoi, MepgepanbHoe rocyaapcTeeHHoe 6oakeTHoe 0bpa3oBaTenbHOE yupexaeHne AOMNOMHUTENBHOMO
npodeccuoHanbHoOro 06pasosaHms "Poccuiickas MeAMUMHCKas akafeMus HenpepbiBHOrO NpodeccnoHansHoro 06pasosaHms”
MuHucTepcTBa 3apaBooxpaHeHus Poccuiickoi Mepepaumnm (PrEOY AMO PMAHMNO MuHsapasa Poccuu, r Mocksa)

2.7. 06nacTb Hay4HbIX UHTEPECOB — KNOYeBble CNOBa (npusodumcs He bonee 15 knwyvessix c/108)
Ha pyCcCKOM 5i3biKe
yponorus, OHKoyposorus, 4o6pokayecTBeHHas runepnaasusg npeacratesibHOM Xenesbl, MoYeKkaMeHHast 6onesHb

Ha aHenulickoM S3biKe
urology, oncourology, benign hyperplasia prostate, urolithiasis

2.8. O6nacTb Hay4HbIX MHTEPECOB — KOAbI N0 Knaccudukaropy PoHpa
05-205 05-220

2.9. MNepeyeHb nybanKaumin pykosoamTeNns Npoekra (C ykasaHueM npu Hanuummn 6asbl AaHHbIX, B KOTOPOW MHAEKCUPYETCS
uspgaHue, Hanpumep, RSCl, Web of Science Core Collection, Scopus, u 1.n.), ony6nukoBaHHbIX B nepuop, ¢ 1 aueapa 2018
roaa Ao AaTtbl NOAAYM 3as1BKM, NOATBE PXKAAIOLUMIA BbINOAHEHUE YC/I0BUS MYHKTA 9 KOHKYPCHOW AOKYMEHTaLUK
J[Ansa nvu, HAXOAMBLUMXCA B YKa3aHHbI B HACTOAILLEM NYHKTE NEepUOA, B OTNYCKAX Mo 6epeMeHHOCTU U poAaM, OTRYCKax Mo YXOAY 3a pebeHKoM, a TakxkKe OTmycKax
paboTHUKaM, YCbIHOBUBLUMM pebeHKa, A0MyCcKaeTcs HanMuMe COOTBETCTBYIOWMX MyGnMKaLMii TakxKe B nepuoa, npeawecrsytowmii 1 sHeapsa 2018 ropa, 1 paBHbIi
Npoao/KUTENIbHOCTU TaKUX OTMYCKOB. COOTBETCI'ByIOI.I.I.aﬂ Mqu)pMal.lMﬂ YKa3blBaeTcA CnpaBO4HO B HACTOSALLLEM NMYHKTEe.
.uOCI'aTO"IHO npUBECTU CCbIZIKK Ha ny6nuKau.m4 B Konu4yecree, paBHOM YCTaHOBJIEHHOMY B KOHKprHOﬁ AOKyMeHTal U1 nopory. HecootBeTcTBME KONMUECTBA
nyénukaumii (B TOM Yncie oTcyTcTBUE MHGOPMALLMM B COOTBETCTBYIOLMX NONsX ¢GopMbl), NPUBOAMMOE B NEpPevHe /WM YUCIEHHO B CTPOKE HUXKe, TpeGoBaHUAM
NYHKTa 9 KOHKYPCHOI A,0KyMEHTaL UM IBASIETC OCHOBaHMEM HeA,0MycKa 3asBKM K KOHKYPCY B COOTBETCTBUM C MOANMYHKTOM «r» NyHKTA 20 KOHKYpPCHOM1
AOKYyMeHTaL uu.

HQA aH2/IULICKOM [3bIKE
1 - M. B. Hemuosa, U. C. AaHues, . C. Muxainenko, O. b. JlopaH. leHeTU4eCKne acnekTbl CUHAPOMA TeCTUKYNSPHOW
LMCreHE3UN U COCTABNSAOWMX ero coctosHmi. OHkoyponorus. — 2018. - T. 14. - N2 3. - C. 92-106. - DOI10.17650/1726-
9776-2018-14-3-92-106 (Scopus, WoS)

2 - Kocoea M.B., NNopaH 0.6., CuHsikosa J1.A., N'yHoopoea J1.B., Kocos B.A, MoroanHa U.E., Konbacos [.H.
MMMYHOTUCTOXUMUYECKME ACNEKTbI PAKA MOYEBOTO MY3bIPS HA ®OHE BUPYCHOWM MHMEKLLMM. OHkoyponorus.
2018.T. 14. N2 2. C. 142-154 (Scopus, WoS)

3 - Dantsev LS., Ivkin E.V., Godlevski D.N., Latyshev O.Y., Volodko E.A., Okulov A.B., Loran O.B., Tryakin A.A., Rudenko V.V.,
Chernykh V.B., Nemtsova M.V,, Mikhaylenko D.S. GENES ASSOCIATED WITH TESTICULAR GERM CELL TUMORS AND
TESTICULAR DYSGENESIS IN PATIENTS WITH TESTICULAR MICROLITHIASIS. ASIAN JOURNAL OF ANDROLOGY 2018:6(20):593-
599 DOI: 10.4103/aja.aja_54 18 (Scopus)

4 - Zhivov A., Plekhanov A., Koshmelev A., Reva I., Loran O., Pushkar D. TRANSPERINEAL PRE-RECTAL APPROACH TO OPEN
REPAIR OF VESICOURETHRAL ANASTOMOTIC STENOSIS: OUR INITIAL EXPERIENCE AND RESULTS. The Journal of Urology.
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2018.T.199.N24s. C. e1215 (Scopus)

5 - Kocoea U.B., lopaH O.b., CuHsakoea J1.A., 'yHpopoea J1.B., Kocos B.A,, MNMoroguHa W.E., Konbacos O.H. MPOFHOCTUYECKAS
3HAYMMOCTb YPOBHS NMPOTUBOBMPYCHbBIX AHTUTEN B PA3BUTUN PELLUOVIBA PAKA MOYEBOTI O MY3bIPS. Yponorus.
2018. N2 6. C. 86-94 (Scopus)

6 - lopan 0O.b., CuHsakosa J1.A., Hesosubatbko A.U., Mnecosckuit AM. IEYEHME NOCT/TYYEBbIX MOBPEXAEHWM MOYEBOIO
MY3bIP4. Yponorus. 2018. N2 2. C. 9-13 (Scopus)

7 - NlopaH O.B., Ceperun A.A. SOOEKTMBHOCTb M BE3OMACHOCTb MPUMEHEHMS MNMPEMAPATA OMHMK OKAC /14
NALLMEHTOB C CUMNTOMAMMW HKHNUX MOYEBbIBOAALLUX MYTEN HA ®OHE JLOGPOKAYECTBEHHOWM MMMEPMIA3UM
MPOCTATbI B PYTUHHOW KNMHMYECKOM NMPAKTUKE B POCCUMCKO ®OEAEPALMN (MPOCMEKTUBHAA MHOTOLIEHTPOBAS
HABJIIOJATE/IbHAS NMPOTPAMMA). Yponorus. 2018. N2 2. C. 68-74 (Scopus).

8 - NoHuapyk [.A., Bennes E.W., lopaH O.b., MaknmHa 0.B., Cetamkosa I'.P., WabyHuH U.B., Cokonos E.A. TPUMEHEHUE
HEMHBA3MBHbIX MAPKEPOB MY/IbTUMAPAMETPUYECKOW MATHUTHO-PE30HAHCHOM TOMOIPA®WIM B OMPEAEIEHAM
KIMHWUYECKM 3HAYMMOTO PAKA MPEACTATE/IbHOWM EJE3bI. Mpo6aeMbl coumanbHoii rMrueHbl, 34paBooxpaHeHms 1
ncropum megmumhbl. 2019. T. 27. N2 S. C. 559-564 (Scopus).

9 - Benwmes E.W,, boraanos A.b., Katnbos M., Jlopan O.b. AHACTOMOTHYECKAS YPETPOTTACTMKA BE3 MEPECEYEHMA
CMOHMMO3HOIO TENA. Yponorus. 2019. N2 4. C. 135-140 (Scopus).

10 - M'so3ges M.K0., llopan 0.b., NymuH J1.M., ibsikos B.B. TPAHCMO3ULUMA ANCTANIBHOIO OTAENA YPETPbI B
OMEPATMBHOM JTIEYEHWM PELLMOMBUPYHO LLMX MHDEKLLMIA HKHUX MOYEBBIX MYTEM Y XXEHLLIMH. Yponorus. 2019. N2 3.
C. 24 (Scopus).

11 - WabyHuH A.B., Ceperunn AB., Cepernn AA.,, po3anos IN.A., HectepeHko M.B., Jlopan 0.6. 0OLHOMOMEHTHAS
JIANAPOCKOTMMYECKAS BUNATEPATIbHAS HEDPIKTOMMA Y 5OJIbHbIX C AYTOCOMHO-40MUHAHTHOM MOJIMKMCTO3HOM
BOJIE3HBO MOYEK KAK MOATOTOBKA K TPAHCMNAHTALLMM MOYKU. Yponorus. 2020. N2 6. C. 19-22 (Scopus).

12 - NNopan O.B., MaptoB A.l'.,, Mopo3os A.[l., Eprakos [.B., AHapoHoB A.C. OTOAJIEHHBIE PE3Y/IbTATbI
KOMBMHNPOBAHHOTO IEYEHNA NMALMEHTA, CTPAOAKLLETO NEPBMYHO MHOXECTBEHHbLIM
MECTHOPACMPOCTPAHEHHbIM PAKOM MOYKM, YPOTEIMA/IbHBIM PAKOM MOYEBOTO MY3bIPS M KOHTPANATEPA/IbHOM
MOYKW. Yponorus. 2020. N2 4. C. 95-99 (Scopus).

13 - Muxannenko .C., Cepruenko CA., KysHeuosa E.b., 3a6opckuit V.H., MapTbiHos M.U., JlopaHx O.b., Edpemos I'.L.,
Camorinosa C.U., Anekcees b.4., Mycartoga B.B., bype WU.B., Hemuosa M.B. MYTAUWMM FGFR3, TERT, TP53 N SKCIMNPECCUA TEHA
FGFR3 KAK MPOTHOCTUYECKME KPUTEPUM MNMPU PAKE MOYEBOTO MY3bIPS. Onkoyponorusa. 2021. T. 17. N2 1. C. 89-100
(Scopus, WoS).

14 - YexoHaukuit M.A., NNopaH 0.b., JlykbsiHoB W.B., Ceperun A.B., Mopozos A.l. UHTPABE3UKAJTIbHASA MPOCTATUYECKAA
MPOTPY3UA KAK NPEOMKTOP ®YHKLUMOHATBHOTO PE3Y/IbTATA XMPYPITMYECKOIO METOOA NIEYEHUA
NOBPOKAYECTBEHHOW MMNEPMNTA3MM MPEACTATE/IbHOW XXENE3bI. Yponorus. 2022. N@ 3. C. 58-62 (Scopus)..

[N pycckos3blMHbIX HAa3BaHWIA CBEL,EHUSI MPUBOASTCS HA PyCCKOM s3bIKe U B MEpPeBOAE Ha aHMIUIACKMIA s13bIK. MK 3TOM A0/XKHO BbiTb MOHATHO, YTO peyb U eT 06

O[LHOM U TOM Xe AOKYyMeHTe (HanpuMep, dobasnsiime 1080 «nepesoo»).
MepeyeHb copepxuT 12 ny6nukaumii B uspaHuax, uuaekcupyembix B Russian Science Citation Index.
MepeueHb copepxut 14 ny6nukaumii B uspaHuax, unaekcupyemoix B Web of Science Core Collection, Scopus.

MepeueHb copepxut 0 ny6nnkaumii B U3AaHUAX, BXOAALWMX B nepBbiit kBaptunb (Q1) no umnakr-dakropy JCR Science Edition
nnu JCR Social Sciences Edition, no SIR (npuHadnexHocms usdanus k Q1 e Scopus onpedensemcsa no 6aze AHHbIX
http ://www.scimagojr.com/).

MepeyeHb copepXXUT 2 Ny6IMKALMK B U3AAHUAX, UHAEKCMPYEMbIX B UHbIX 3apybeXkHbix 6ubnmnorpaguueckux 6asax AaHHbIX.
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2.10. OcHOBHbIe Hay4YHble pe3ynbTaTbl pPyKOBOAUTENS NpoeKTa 3a nepuoga ¢ 1 aueaps 2018 ropa (pesysnbmamel 00m4HbI
noomeepxdamecs ceedeHUsaMU U3 3a8KU, HaAnpumep - Ny6AUKALUAMU)

Ha pYCCKoM 5i3bike
OCHOBHbIM HanNpaeneHWeM Hay4Ho-npakTuyeckon aestensHocty O.b.JlopaHa aBnsoTca Npo6neMbl peKOHCTPYKTUBHO-
NnAacTM4eCKoM Yyponorum, aHApoorMm 1 yporuHeKonornm. MM paspaboTtaHbl M BHeAPEHbI B MPAKTUKY YHWKabHbIE OMnepaumm
N0 BOCCTAaHOBNEHUIO MOYEMNCMNYCKATENbHOMO KaHana, 1eYeHMUI0 CIOXKHBIX U peLmMaMBHbBIX GOpM HeflepXXaHUs MOU K,
nocNeACcTBUM NMOBPEXAEHUI MOYETOYHUKOB M MOYEBOTO NMy3bIPs Y XEHLIMH; IKCNEPUMEHTANbHO 060CHOBaHbI M MPUMEHEHDI B
K/IMHKKeE onepauum no GOpMUPOBAHUI0 MCKYCCTBEHHOTO MOYEBOTO My3blPs U3 M30/IMPOBAHHbIX CEFMEHTOB KMLIEYHWKA Nocne
LIMCTIKTOMMI MO NOBOAY paka MOYEBOrO My3bIpsl, CMOPLLEHHOTO MOY€EBOr0 My3bIPs U UHTEPCTULMANBHOMO LIUCTUTA.

OZHMM 13 NepBbix B cTpaHe npodeccop O.b.JlopaH Hayan BbINOAHATb paguKanbHble MPOCTATIKTOMUMU, UMMIAHTUPOBATL
OTEeYEeCTBEHHbII MCKYCCTBEHHbBIN COUHKTEP MOYEBOIO Ny3bips, B pa3paboTke KOTOPOro NpUHUMAN HeNnoCcpeACTBEHHOE
yuyacTue. oA ero pykoBOACTBOM B YPOJIOTMUYECKOM KIMHMKE pa3paboTaHbl OPUrMHA/bHbIE METOAbI (aONIacTUKU U
TOTa/IbHOM YPETPONNACTUKM C UCMO/b30BAHUEM BACKYNAPU3MPOBAHHbBIX KOXKHbIX JIOCKYTOB, GanionpoTe3MpoBaHus,
BOCCTaHOBNEHMS MPOXOAMMOCTU CEMSIBLIHOCALLMX MYTEN NPy BECMNIOAMM Y MYXKUUH M Np.

3a nocnepHue 5 net nog pykoeoacTeoM JlopaHa O.b.:

1. Pa3paboTaHbl ONTMManbHble METOLbI ONEPATUBHON KOPPEKLIMM YPONIOTrMYEeCKUX OCNIOXHEHMI y4eBoi Tepanum
3/10Ka4eCTBEHHbIXX HOBOOOpPA30BaHMI OPraHoB Ta3a.

2. Pa3paboTaH nepcoHanu3MpoBaHHbIM NOAXO0M K ONePaTUBHOMY NleYeHMI0 aAeHOMbI NPOCTaThbl C UCNO/b30BaHMEM 3/1EMEHTOB
WCKYCCTBEHHOMO MHTE/INEKTA.

3. OnpepeneHbl natoreHeTMyeckme GakTopbl Pa3BUTUS FEMMOPArnyecknx LUCTUTOB Y KEHLUMH.

4. Pa3paboTaH M BHepeH B NPAKTUKY HOBbLIM METOA, NIe4EeHUS CTPUKTYP YPETPbI Y MY>XKUMH.

5. MpennoxeH cnocob neyeHns CTEHO30B LUEMKM MOYEBOr0 My3bIpst Pa3IMYHON 3TMONIOTUKU C UCMNO/b30BaHWEM BYKKanbHbIX
NOCKYTOB.

6. [JokazaHbl Ha OCHOBaHWM MOP(ONOTrMYECKUX U IKCMEPUMEHTANbHBIX UCCIEL0BaHMI NPEUMYLLECTBA NPSMbIX
ypeTepoKMLWEYHbIX aHAaCTOMO30B Nepef, aHTUpe GIIOKCHbLIMU.

7. JKCnepuMEHTaNbHO U KNNMHUYEeCKM 060CHOBaHbI OPraHOCOXPaHSIOLWME BMELIATENbCTBA HA MOYEBbIBOASLUMX NYTAX Y
NaLMeHTOB C MECTHOPACTNPOCTPAHEHHbBIM PAKOM TOJICTOTO KMLLEYHMKA.

8. Ha ocHoBe cOBCTBEHHOMO KNMHMYECKOrO OMbITa A0Ka3aHbl NPenMyLLecTBa poboTMYEeCKMX pe3eKUMi NOYKM B KOHTEKCTe
MeHbLUen MOpOMAHOCTU 1 OTAANEHHBIX PYHKLMOHAMbHbBIX U OHKOMIOTMY €CKUX pe3yNbTaToB.

9. lNpoBeaeH peTpOCNeKTUBHbIN aHANN3 PAHHUX U NMO3AHUX OCNOXHEHUIN PaAMKaNbHOM LUCTIKTOMUM C NOCAeaytolWen nx
onepaTMBHOW KoppeKLmen.

10. C ucnonb30BaHMEM MCKYCCTBEHHOMO MHTENEKTa pa3paboTaH anropuTM neveHms NauMeHTOB, CTPAAALWMX MOYEKaMEHHOMN
6onesHbio.

11. BbiSiBNeHbI CTaTUCTUUECKM 3HAYMMblIE KOppensTuBHbie cBa3u Mexay JAHK supycos LLIMB 1 B3b B onyxonu, ypoBHeM mx
aHTUTeN, CTagMelt npouecca U peumanBaMm onyxonu.

12. Ha ocHOBe U3y4YeHWs MONEKYNSPHO-TreHeTUYeCKMX aKTOpPOB Y NAaLMEHTOB MYXXCKMM Becnnoamem onpeneneHbl reHoTUMbI
BbICOKOr0O pMCKa Pas3BUTUS Y HUX TECTUKYSPHOrO paka.

Ha GHeNULICKOM $i3biKe
The main direction of O.B. Loran's scientific and practical activity is the problems of reconstructive-plastic urology, andrology
and urogynecology. He developed and put into practice unique surgeries to restore urethra, treat complicated and recurrent
forms of urinary incontinence, consequences of ureteric and bladder injuries in women; he experimentally substantiated and
applied in the clinic the formation of artificial bladder from isolated bowel segments after cystectomies for bladder cancer,
shriveled bladder and interstitial cystitis.

He was one of the first in the country to perform radical prostatectomies and implant a native artificial bladder sphincter, in
the development of which he directly participated. Under his supervision original methods of phalloplasty and total
urethroplasty with the use of vascularized skin flaps, phalloprosthesis, restoration of seminal tract patency in male infertility,
etc. were developed in the urological clinic.

Prof. O. B. Laurent is recognized authority in our country and abroad in the field of urogynecology and reconstructive plastic
surgery; he has the greatest experience in the world practice of female urethra reconstruction, which is reflected in one of his
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monographs. Professor O.B. Laurent has read a course of lectures on urogynecology problems at the universities of France
and the USA. He has developed original and effective plastic surgeries, which he has presented many times at Russian and
international urological congresses and has been highly evaluated by specialists. Prof. Oleg B. Laurent was awarded by the
diplomas of the American Association of Urologists and the American Urological Foundation for his unique surgical technique.
Two international symposiums on operative andrology were held under his supervision.

Over the past 5 years, under the leadership of Laurent O.B.:

1. Optimal methods of operative correction of urological complications of radiation therapy of malignant neoplasms of the
pelvic organs have been developed.

2. A personalized approach to the surgical treatment of prostate adenoma using artificial intelligence elements has been
developed.

3. Pathogenetic factors of the development of hemorrhagic cystitis in women have been identified.

4. Anew method for the treatment of urethral strictures in men has been developed and put into practice.

5. Amethod for the treatment of bladder neck stenoses of various etiologies using buccal flaps has been proposed.

6. The advantages of direct uretero-intestinal anastomoses over antireflux ones have been proved on the basis of
morphological and experimental studies.

7. Organ-preserving interventions on the urinary tract in patients with locally advanced colon cancer have been
experimentally and clinically substantiated.

8. Based on their own clinical experience, the advantages of robotic kidney resections have been proven in the context of
lower morbidity and long-term functional and oncological results.

9. Aretrospective analysis of early and late complications of radical cystectomy with their subsequent surgical correction has
been carried out.

10. An algorithm for the treatment of patients suffering from urolithiasis has been developed using artificial intelligence.

11. Statistically significant correlative relationships between the DNA of CMV and EBYV viruses in the tumor, the level of their
antibodies, the stage of the process and tumor relapses were revealed.

12. Based on the study of molecular genetic factors in patients with male infertility, genotypes of high risk of testicular cancer
were determined.

2.11. O6wee 41cno Ny6AMKaLMiA B BeAYLUMX peLleH3npyeMbIx™****
¢ 1 anBapsa 2018 ropa,

FXXK*

POCCUIACKUX U 3apY6EXXHBIX HAYUHbIX M3AAHMAX 3a Nepuoa,

WM3panusa, uHpekcupyemble B 6uGnmnorpadmueckux 3apy6exHbix 6asax AaHHbIX ny6aukaumii u/unm Russian Science Citation Index (RSCI).
40, U3 Hux:
27 - ony6n1KoBaHO B U3AaHUAX, MHAEKcpyeMbix Russian Science Citation Index;
14 - ony6nukoBaHo B u3paHuaAX, uHaekcupyembix B Web of Science Core Collection unu Scopus,
YKasaHue Konuyectsa ny6nmkauuii, ony6/MKoOBaHHbIX B NepeuMUIeHHbIX 6a3ax AaHHbIX, He ABNSETCA 06s3aTeNbHbIM.
B TOM uncne 1 B u3gaHuaXx, BXOAALWMX B nepBbiii kBaptvab (Q1) no umnakr-dakropy JCR Science Edition nnu JCR Social
Sciences Edition, no SJR;
2 - ony6/IMKOBaHO B U34aHUAX, MHAEKCUMPYEMbBIX B UHbIX 3apy6eXHbIX 6ubnuorpadpuyeckmx 6asax gaHHbIX.

2.12. lononHUTENbHbIA CNMCOK M3 5 Hanbonee 3HaUMMbIX Ny6AMKALMIA pyKOBOAUTENS MPOEKTA (MOHozpaguu, pe3ybmamsi
UHMmMennekmyansHol desmensHoCMu, UMeoUUe NPagosyo 0Xpary, nybaukauuu 8 8e0yuiux peueH3upyemslx HaydyHbiX U30aHUSsIX (8
m.4. nybaukauuu 8 u30aHusx, uHoekcupyemeix 6 cucmemax yumuposarus Russian Science Citation Index, Web of Science Core
Collection, Scopus). [pusodumcs He bonee 5 nybaukayull, npu HaAUYUU Ny6AUKAUUU 8 UHPOPMALUOHHO-MENEKOMMYHUKAUUOHHOU
cemu «MIHmMepHem» yka3elgaemcsi CCbIIKA HA Hee (06513ameibHo 07151 ny6AuKauuli 8 UHOEKCUpyeMblx U30aHUSIX), yKa3sieaemcs, npu
Hanuyuu, umMnakm-gpakmop HayyHozo u3sdaHus (no JCR Science Edition, JCR Social Sciences Edition unu SIR))
nyHKT He ABNAETCA 06513aTeNIbHbIM K 3aMOIHEHUIO. Mory‘r npueBoAUTLCA nyﬁnuKau.uu, cBupeTenwcreytowue o Haquoﬁ KBanMdMKaLIMM U AOCTUXKEHUAX pyKoBoauTena
NpoeKTa, 3a UCK/IIOYEHUEM MYGNMKALMIA, YKa3aHHbIX B N. 2.9 Hacrosiweii ¢opMmbl.

Ha 513bIKe opu2uHana

2.13. OnbIT BbINOAHEHNS HAY4HbIX MPOEKTOB (YKA3bI8AKOMCS HAUMEHOBAHUS (POHA08 (0p2aHU3auUL), UX MECMOHAXOMOeHUe
(cmpara), opma ydacmus (pyKkogooumens UAU UCNOSHUMENb), HOMEPA, HA38AHUS NPOEKIMOB U CPOKU BbINOTHEHUS 30 noCiedHuUe 5
sem)

HA pYCCKOM 5I3bIKe

HQa GH2/IULICKOM [3bIKE

B ToM uucne npoekros, puHaHcupyeMbix PHD (npu Hannumm):
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HeT
2.14. MnaHupyeMoe y4acTe B Hay4yHbIX NpoekTax (B Nt060om kavectse) B 2023 roay

Ob6wee konmuecTso — 1, U3 HUX:

pykoBoAcTBO — 1, yyuactue B kayecTse ucnonHutens — 0,

a UMEHHO:

TONbKO CYLLEeCTBYHOLLAS 3asBKa

(YKa3bIBaKOTCS B TOM YMCNIE TPAHTOAATENM UM 3aKa3UMKU NPOEKTOB U UCTOYHUK DMHAHCMPOBAHUS, HaNpuUMep —
rocyfapcTBeHHOe 33aaHue ydupenmtens, rpaHtel POOU, OIMN, PHD, nHbIX GOHAO0B MM MHBIX OpraHn3aumii, roCyAapCTBEHHbI M
KOHTPAKT (3aKa34MK, NPOrpamMma), MHOM X039MCTBEHHbIV LOrOBOP, UHbIE FPaHTbl U Cybcuamm).

2.15. Nlona pa6oyero BpeMeHH, KOTOPYI MIaHUPYeTCS BblAEIUTb HA PYKOBOACTBO AAHHbIM NPOEKTOM B Cay4yae nobeabl B
KoHKypce DoHpa -

50 npoueHToB.

MmeeTcs B Buay - ot MOJTHOM 3aHATOCTU B paMKax TpyA0BbIX WU IPaXXO,aHCKO-NPaBOBbIX I'IpaBOOTHOUJeHMFi, T.€. 3aHATOCTb B CBOﬁO,D,HOG OT OCHOBHOM paﬁOTbI Bpemsa

TaKXe [,0/1KHA YYUTbIBATbCA.

2.16. Mpepnonaraemasn ¢opma TpyAOBbIX otHowenmi! ¢ opraHusaumeit, Yepes KOTopyH 6yaeT ocyLecTBAATLCA
¢uHaHCcupoBaHue:

Opeanusayus 6ydem 58/19MbCq 0CHOBHbIM MECMOM pa6omb/2 (xapakmep pabomesl — He OUCMAHUUOHHbIL): Ba;

Tpydosoli dozosop no cowecmumem:cmsyz (xapakmep pabomesl — He QUCMAHUUOHHDbIL): HeT;

Tpydosoli dozo80op 0 AUCMAHUUOHHOU pa6ome4 (mecmo ocywecmeneHus mpyoogoli 0esmesibHOCMU pacnooHeHo Ha meppumopuu
Poccutickoli ®edepayuu): HerT.

1 B COOTBETCTBUM C MYHKTOM 8 KOHKYPCHOM [10KYMEHTaLMM TPY/L0BOil A0FOBOP C PYKOBOAMUTENEM NPOEKTA HE MOXET NPe/yCMATPUBATL BOSMOKHOCTb OCYLLECTBNEHMUS!
TPYAOBOW [,eaTeNbHOCTM 3a Npefenammn Tepputopun Poccuiickoit e epaumn.
B cootsetctBMM CO cTatbamu 91, 100 TK PO mcymcneHmre nposonxuTenbHocTu paboyero BpeMeHu [,0MHO OCYLLECTBAATHCA UCXOAN U3 exeHeaenbHoro rpaduka pabotb

(3a uckntoveHuem (ct. 104 TK PD) paboTHWMKOB, 3aHATbIX Ha KPYrNOCYTOYHBIX HEMpepbIBHbIX paboTax, a Take Ha Apyrux Buaax pabor, rae no yCoioBWSM NpoM3BOACTBA

(paboTbl) He MOXeT 6biTb COBNIOAEHA YCTaHOBNEHHAS EXefHEBHas UK eXeHen eNbHas NPOAOIKATENBHOCTb PAboUero BpeMeHH).

Pabota B pexwmme rubkoro paboyero Bpemenu (ct. 102 TK P®) gomkHa obecneymBarb oTpaboTKy paboTHUKOM CyMMapHOro KonuyecTBa paboumx 4acoB B TeYeHue
paboyero oHs UK Hepenu.

PykoBoguTenb NpoekTa MoXeT Ha MOMEHT MoA,a4u 339BKU He SBNSTbCS PabOTHMKOM OpraHM3alLmu, Ho, B Cyyae nobenbl B KOHKYPCE, LOMKEH 3aK/THOUUTb C Hell
TpyL0BOW 0roBop. B cnyyae, ecin pykoBoauTenb NpoekTa He SBASETCS rpakaaHuHOM Poccuiickoii Depepaumu, opraHmsaumeit 4,0mkHbI GbiTb BbINONHEHbI BCe
npoLienypbl, NPeAyCMOTPeHHble 3aKOHOAaTeNnsCTBOM Poccuiickoit Menepauym nNpu Tpy 0y CTPOMCTBE MHOCTPAHHbIX TPaXa,aH.

2 YKasblBaeTCA 4151 CYYaeB, KOMA,a PyKOBOAUTENb MPOEKTA MAGHUPYET, 4TO BO BPEMSI peanu3alii NpoeKTa OpraHu3alms GyA.eT SBASTECA ero OCHOBHBIM MECTOM
paboTbl (B TOM Yncie U He no rpaHTy PH®). [laHHbIA NyHKT yKasbiBaeTcs AN ClyyYaeB BHyTpeHHero coBmectutenbctBa (cT. 60.1 TK PD) v coBMelleHus b,0mkHoOCTeNn
(cr. 60.2 TK PO).

3 YkasblBaeTCsl AN Cy4aeB, KOrAa PyKOBOAMTENb NPOEKTa MAaHUPYET, YTO peanusaLs NpoeKTa Byl eT OCyLIECTBASTECA UM MO BHELIHEMY COBMECTUTENLCTRY, a
opraHusaums He 6yaeT ANS Hero BNSTbCS OCHOBHBIM MeCTOM paboTbl. PH® o6paluaeT BHUMaHKE, Y4TO pacrono)eHre OCHOBHOrO MecTa paboTbl B MHOM, YAaNEHHOM OT
MEeCTa pacnonoxeHus opraHusaummn cybbekte Poccuiickoit Menepalym, MOXeT noeneyb 3a Co60oi NpoBepky HakTMYECKOro pexuma paboyero BpeMeHu B nNepuof,
peanusaumm npoekTa.

4B cnyyae 3aKNIOYEHUS! AUCTEHLMOHHOTO TPY,0BOrO 10rOBOPA B Ka4eCTBE MeCTa paboTbl [OMKHO GbiTb YKa3aHO MECTO (JaKTUHECKOro NpeBbiBaHusi PyKOBOAUTENS
npoekTa Ha Tepputopumn Poccuiickoi Mepepaumn. KomaHaMpoBaHe paboTHMKA MOXeET OCyLLECTBASTLCS C yKasaHHOro Mecta pabotbl. OpraHusaums obs3aHa obecrneuntb
NpaBoMepHbIit A,0CTYN PaboTHUKA K HEOBXOAMMbIM Marepuanam v 060pyA0BaHMIO, A0MYCK K MELMUMHCKON UK apMaLeBTUYECKOM AeaTeNbHOCTH, AOMYCK K

KOH®MA EHLMaNbHOM MW NePCOHaNBbHOM MHAOPMaLMK (MU HeobX0aMMOCTH). YKa3aHHbIM [ UCTAaHLUMOHHBIV TPYLOBOI [,0r0BOP HE MOXET NpefyCMarpuBarb BO3MOXHOCTb

OCYLLECTBAEHUS TPY/A0BOM A esTeNbHOCTM 3a Npef,enamv Tepputopum Poccuiickoit Depepaumu.

2.17. OnbiT 06pa3oBaTeibHOI AeATEIbHOCTU 3a NocneAHue 5 neT (ykassisaemcs uHpopmayus o pykogodcmee acnupaHmamu,
a0blOHKMAaMu, UHMepHamu, opoUHamopamu, paspabomke u YmeHuUU HoBbIX 006pa308amMesbHbIX Kypcos 8 pocculickux u
3apybexHblx 8y3ax)

3aBenyoLwmit Kadbenpoit yponorum u xupyprudeckoi aHaponorum ®rb0OY A0 PMAHMO Mun3apasa Poccuun. Bepet nekumm un
Ce€MMHapbl Y KYpCaHTOB MO AOMNO/HUTE/IbHBIM NPOrpaMMam npodeccnoHanbHoro 06pasoBaHms M NepenoaroToBKM No
cneuuanbHOCTH yponorus.

Astop 60onee 550 Hay4HbIX cTaten, 29 MoHorpadwmii, 23 nocobuit ang spavei, 18 nateHTOB Ha M306peTeHUs, U3 HUX 6 - Ha
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OpUrnHanbHbl€ ONMEpPATUBHbIE noco6us.

Moa pykoBoacteoM JlopaHa O.b. 3awmieHsbl 18 nokTopckmx U 56 KaHAMAATCKMX auccepTaumii. B HacTosiwee BpeMs pyKoBOAMUT
5 acnupaHTtamu.

2.18. MNMouToBbIN aapec
127434, Mockea, MuTpoBckoe wocce, oM 25, kopn.1, k.41

2.19. KoHTakKTHbI TenedoH
+79037224990

2.20. dneKTpoHHbIM appec (E-mail)
olegloran@gmail.com

2.21. Yyacthe B npoekTe:
PykoBoauTenb npoekra

2.22. ®aiin ¢ pononHUTENbHOM UHOPMaLmeit (pestome, Opyeas AoNOAHUMENLHAS UHPOPpMALUS, KOMOopas, N0 MHEHUKO
pyKosoOumensi npoekma, Moxem 6biMb NOAE3HA NPU NPO8EGEHUU 3KCNepmu3bl AQHHO20 NPOeKma)
OauH daitn B dopmarte pdf, no 3 M6.

Ha pYCCKOM 513blKe
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C ycnoeuaMM KoHKypca D oHAA (B TOM uncne, C NYHKTaMU 6 U 7 KOHKYPCHOM AOKYMEHTALMM) 03HAKOMJIEH U COrNIaceH.
MoaTeepikAalo CBOE yyacTMe B NPOEKTe.

®amunug, uma u otuectso |JlopaH Oner bopucosuy

[aHHble AOKYMeHTa,
YAOCTOBEPAOLLErO
JIMYHOCTL " *****
(cepus, Homep, caedeHUSs 0
dame u opeaHe 8bidaqul)

BHuMaHve! JaHHoe none 3anonHseTcs BPY4YHYI B Ne4arHOM 3K3eMnnape 3asdBKu. 3anonHeHune obs3arensHo!

Appec npoxuBaHus 127434, Mockga, [MuTpoBckoe wwocce, aom 25, kopn.1, k.41

Onepatop nepcoHaNbHbIX

Poccuiickuin HayuHbI doHA,
AAHHbIX

1 Bblpaxato cornacue™™ ™ **** Ha 06paboTKy yKa3zaHHbIM BbllLEe ONePaTOpPOM MePCOHANbHbIX AAHHbIX, BHECEHHbIX B HACTOSILLYHO
($OopMy MHOIO JIMYHO.

0O6paboTka PoccuiicknuM Hay4yHbIM GOHAOM (agpec: r. Mocksa, yn. ConsiHka, 4. 14, cTpoeHue 3) ykasaHHbIX Bbille
NepCcoHabHbIX aHHbIX MOXET OCYLLEeCTBNSTHCS NOCPEACTBOM MX COHOpPa, CUCTEMATU3aLMM, HAKOMNEHUS, XPaHEHMS,
YTOUHEHMUS, UCMO0/b30BaHUs, HNIOKMPOBAHMS, PAacNpOCTPaHEeHNUS Ha OpULIMANBHOM caiiTe Poccuidickoro HayuHoro GoHaa,
nepefayy U YHUHTOXEHMS C LeNblo NPOBeAEHMS SKCNEPTU3bl 3a5IBOK HA KOHKYPCbl, NPOBOAMMbIEe POCCUIACKMM HAYYHbIM
(OHAOM, 3KCMepTU3bl NPOEKTOB M NporpamM, GUHaHCMpyeMbix POCCUICKMM HayuHbIM POHAOM, NOATOTOBKM aHAIUTUY € CKMX
MaTepuanoB No KOHKypcaMm, 4ONrOBPEMEHHOIO COXPAHEHUS LOKYMEHTUPOBAHHOM MHBOPMALMK 06 y4aCTHUKAX NPOrpamm,
nony4mBLLMX PUHAHCHpPOBaHME Poccuitckoro HayyHoro GoHAa, 06Lwen0CTyNHOro packpbiTMS MHPOPMaLIMK O PYKOBOAUTENSX
NporpamMm 1 NpoeKkToB, GUHAHCUPYEMbIX POCCUIACKMM HayuHbIM HOHAOM. YKazaHHas 06paboTka MOMX JaHHbIX MOXeT
OCYLLECTBAATLCS B Te4eHue 75 neT co AHA 3anoNHeHMs HacToawen Gopmbl B neyaTHon popme. XpaHeHue HacToswwen hopMmbl
MOXeT BbiTb nopydeHo 000 «PAUCBOJI®» (107150, Mocksa, yn. boiuosas, A. 22), okasblBatolieMy POCCUICKOMY HayyHOMY
(OoHAY yCNyr apXMBHOIO XpaHeHWUs LOKYMEHTOB. HacToslee cornacue MoxeT GblTb 0TO3BaHO NOCPEACTBOM HanpaBieHUs Ha
YKa3aHHbIW Bbllle aapec oneparopa NepCcoHanbHbIX AAHHbIX 3asBneHus ¢ TpeboBaHneM 0 npekpalleHn 06paboTku
NepCcoHaNbHbIX AAHHbIX. 3asBAeHNe LOMKHO COAEPXKaTb HOMEP AOKYMEHT], YA0CTOBEPSIOLWEro IMYHOCTb CybbekTa
MepCcoHanbHbIX JAHHbIX; CBeAEeHMS O AaTe BblAa4M YKa3aHHOTrO AOKYMEHTA U BbIABLUEM €10 OpraHe, a Takke
COBCTBEHHOPYYHYH MOANMUCH CyObeKTa NePCOHANbHBIX AaHHBIX.

KKK KKK

Henpe,u,craBneHMe AaHHbIX 0 0KYMEHTa, y40CTOBEPAIOLLErO IMYHOCTb, ABNAETCA OCHOBaHWMEM HEL 0Ny CKa 3a9BKU K KOHKYPCY.

KKK KKK

3anonHeHve sBnseTcs 0bsa3arenbHbIM B COOTBETCTBUM € TpeboBaHMsMu DeaepanbHoOro 3akoHa ot 27 uons 2006 r. N2152-®3 «O nepcoHanbHbIX 4,aHHbIX.

Moanucb pykoBoautens npoekra /0.b. llopan/

JlaTa noanucaHua « » 2022 r.
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@opma 2. CBepeHns 06 OCHOBHOM UCMONHUTENE NPOEKTa

2.1. ®amunus, uma, omyecmeo (npu Hanu4uu)
Ha pyCcCKOM 5i3biKe
KpacHoB AnekcaHap Bnagumuposuy

Ha aH2UCKOM 3bIKe GaMuus u UHUYUAnbI
Krasnov A.V.

WoS ResearcherlID (npu Hanuyuu)

MOXHO nonyuuTb, 3apermucTpypoBaBLUMCh Mo anpecy www.ResearcherlD.com.

Scopus AuthorID (npu Hanuvuu)
Scopus AuthorlD dopmupyeTcs B 6a3e faHHbIX SCOpUS aBTOMarn4ecku npu NosiBNeHUM y aBTopa XoTs Bbl O HOM CTaTbu B AaHHOM 6ase. AuthorlD ykasaH B aBTOpCKOM

npodune, KOTOPbIN CTAHOBUTCA [,OCTYMNEH, €M NpK Noucke aBTopa B 6ase AaHHbIX Scopus (Author Search) B pesynbrarax noucka HaxaTb Ha GamMunuio aBTopa.

https;//www.scopus.com/authid/detail.uri7authorld=37009932900

ORCID (npu Hanuvuu)

MOHO nonyuuTb, 3aperucTpupoBaBLUMCL MO anpecy orcid.org.

https://orcid.org/0000-0003-0535-8338

SPIN-kopa, (npu Hanu4uu)
SPIN-Kop yKa3aH B aBTOPCKOM npodmne, KOTOpbIi CTAHOBMUTCS LOCTYNEH, eU1M NpU Noucke aBTopa B 6ase AaHHbix PUHLL B pe3ynbrarax noucka Haxatb Ha GamMunmio

asTopa.

3489-6721

PUHL, AuthorID (npu Hanuvuu)
PUHLL, AuthorID yka3aH B aBTOpcKOM npocduie, KOTOpbIii CTAHOBUTCS LLOCTYTEH, €W Npu noucke aBTopa B 6a3e AaHHbix PUHLL B pe3synbrarax noucka Haxarb Ha

damunmio aBTopa.

https://elibrary.ru/author_profile.asp?id=1007897

2.2. flata poxpeHusa (ykassieaemcs uugdpamu — 4ucio, Mecsau, 200)
04.05.1981

2.3. [paXaaHCTBO
pPOCCKA

2.4. YyeHas cTeneHb, roa, NPUCYKAEHUA
B cnyyae Hannuma HeCKONbKMX YYeHbIX CTeneHei, YKasblBaeTcsl Ta U3 HUX, KoTopasi Haubonee COOTBETCTBYeT TeMaTUKe NpoeKTa.

Kanampatr megmumHCckmx Hayk, 2011

2.5. Harpapbl 1 npeMuu 3a Hay4HYI0 AeATENbHOCTb, WIEHCTBO B BeAyLMX Hay4HbIX cO06LLecTBaX (MpY HannumMm), ydactue B
peaxkonnerusax seAyLWMX peLeH3MpyeMbiX HayUuHbIX U3aaHui (MpU HaTUuMM)

YneH Poccuitckoro obuectsa yponoros, Poccuiickoro obLiectsa OHKOYpOnoros

2.6. OcHOBHOE MeCTO pab0Tbl HA MOMEHT NOAAYM 3aBKU — AOKHOCTb, NOJIHOE HAUMEHOBAaHME OpraHM3aLMK (COKpaLLeHHOoe
HaMMEeHOBaHWe OpraHM3aLuK)

CTapLUM Hay4YHbIN COTPYAHMK, HerocynapcTBeHHOE YacTHOe yupexaeHue 34paBooxXpaHeHns "HayuHbl KIMHUYeCKUIA LEHTP
OTKPbITOro akuMoHepHoro obuectsa "Poccuiickue xenesHole goporu” (HY3 "HKL, OAO "PXX/I", r Mockga)

2.7. 06nacTb Hay4HbIX UHTEPECOB — K/KOUeBble CNOBa (npusodumcs He bonee 15 knwyvessix c/108)
HQ pYCCKOM 5i3bIKe

rmnepnna3sna npocTatbl, ageHoOMa NpocCTaThl, XpOHl/NECKMﬁ npocTaTumT, d)apMaKOKVIHETl/IKa, dHTUOKCMAOAHTbI,

HQa aH2/1ULCKOM A3bIKe
prostate hyperplasia, prostate adenoma, chronic prostatitis, pharmacokinetics, antioxidants,
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https://www.scopus.com/authid/detail.uri?authorId=37009932900
https://orcid.org/0000-0003-0535-8338
https://elibrary.ru/author_profile.asp?id=1007897

2.8. O6nacTb Hay4HbIX MHTEPECOB — KOAbI N0 Knaccudukaropy MoHpa
05-205

2.9. O6wwee Y0 NYGNUKaLMIA B BeAYLUX peLLeH3UPYeMbIX ™ ****
¢ 1 anBapsa 2018 ropa,

XX XH R

POCCUIACKUX M 3apyBeXXHbIX HayuHbIX U3AAHMAX 3a NepHuop,

Mspanus, uHaekcupyemble B 6ubnnorpadmueckmx 3apybexHbix 6asax AaHHbIX my6nukaumii u/wim Russian Science Citation Index (RSCI).
7, U3 HUX:

7 - ony6nMKoBaHO B U3AaHUAX, MHAEKcMpyeMbix Russian Science Citation Index;

7 - ony6nuKoBaHo B u3paHuaXx, uiaekcupyemMbix B Web of Science Core Collection unu Scopus,

B TOM Yucie 2 B U3JaHUAX, BXOAALMX B NepBblii kBapTib (1) no umnakr-dakropy JCR Science Edition nnu JCR Social
Sciences Edition, no SIR (npuHagnexHocTb u3paHua K Q1 B Scopus onpepensetcs no 6ase AaHHbIX
http://www.scimagojr.com/);

0 - ony61MKOBaHO B M3JaHUAX, UHAEKCUPYEMBIX B MHbIX 3apy6exXHbIx 6Gubnuorpapuueckmx 6asax AaHHbIX.

2.10. Cnucok u3 5 HaMbonee 3HaUMMbIX Ny6AMKALMIA OCHOBHOIO UCNONHUTENS NPOEKTa (MOHO2paguu, pe3ynbmamsi
UHMenekmyansHol desmensHOCMU, UMEWUE Npagosyto 0XpaHy, NyonuKayuu 8 8edyuiux peyeH3upyeMbix HayqHblx U30aHUSX (8
m.y. nybaukayuu 8 u30aHusx, UHOeKkcupyemoix 8 cucmemax yumuposanus Russian Science Citation Index, Web of Science Core
Collection, Scopus). [lpusodumcs He 6onee 5 nybaukayud, npu HaAUYUU NY6AUKAUUU 8 UHGOPMALUOHHO-MEeNeKOMMYHUKAUUOHHOU
cemu «MIHmepHem» ykasel8aemcs CCblIKa HA Hee (0653amesibHOo 0151 nyonukauull 8 UHOeKcUpyeMbix U30aHUsIX), yKasbieaemcs, npu
Hanu4uu, uMnNakm-gakmop HayyHoeo usdaHus (no JCR Science Edition, JCR Social Sciences Edition unu SIR))
|-|yHKT He ABNseTca 0653areNbHbIM K 3aMOHEHUIO. MOFyT npuBoOaUTLCA ny6n14|<au,|414, csupeTenscreyowme o Haquoﬁ KBaJ'IMd)MKaLIMM U 0,0CTUXEHUAX.

Ha 513bIKe OpU2UHANA

1. Ivanov S.V,, Ovchinnikov R.S., Alexandrov B.Yu., Kirushenkov G.P., Prudnikov N.D., Marishin R.l., Krasnov A.V., lvanov S.S.,
Mitrokhin V.M., Matvienko Yu.A., Pyatnitsky I.A., Kharlamov E.Yu. HEMODYNAMICS IN THE CAVERNOUS ARTERIES IN MONKEYS
DURING PHARMACOLOGICAL STIMULATION OF ERECTION. COMPARISON WITH A PERSON. Experimental and clinical urology.
2020. NO. 2. PP. 42-49,

2. Ivanov S.S., Alexandrov B.Yu., lvanov S.V., Krasnov A.V., Marishin R.I., Matvienko Yu.A., Ovchinnikov R.S., Pyatnitsky L.A.,
Mitrokhin V.M., Kirushenkov G.P., Prudnikov N.D., Kharlamov E.Yu. HEMODYNAMIC PARAMETERS OF THE PENIS IN A SAMPLE
WITH ALPROSTADIL BEFORE AND AFTER A COURSE OF PERINEAL MUSCLE TRAINING. Experimental and clinical urology.
2020. NO. 2. PP. 50-57.

3. Teodorovich 0.V., Shatokhin M.N., Naryshkin S.A., Abdullaev M.I., Krasnov A.V., Borisenko G.G., Zhurbenko A.A. FOCAL LASER
COAGULATION IN THE TREATMENT OF A PATIENT SUFFERING FROM KIDNEY CANCER AND PROSTATE CANCER. Urology. 2019.
No. 2. pp. 55-58.

4. lvanov S.S., Alexandrov B.Yu., Ivanov S.V., Krasnov A.V., Marishin R.I., Matvienko Yu.A., Ovchinnikov R.S., Pyatnitsky LA,
EVALUATION OF THE EFFECTIVENESS OF PERINEAL MUSCLE TRAINING IN RESTORING ERECTILE FUNCTION. Experimental and
clinical urology. 2019. No. 4. PP. 74-79.

5. Teodorovich 0.V., Shatokhin M.N., Abdullaev M.I., Krasnov A.V., Khommyatov M.R. INTERSTITIAL LASER COAGULATION IN
THE TREATMENT OF UROTHELIAL PAPILLARY CANCER OF THE PELVIS. Urology. 2018. NO. 4. PP. 122-126.

6. Ivanov S.V., Krasnov A\V., Ivanov S.S., Alexandrov B.Yu., Piletsky N.G., Ovchinnikov R.S., Matvienko Yu.A., Pyatnitsky L.A.,
Schwartz AN., Kharlamov E.Yu. ASSESSMENT OF PENILE STIFFNESS USING A MAGNETODYNAMIC PRESSURE INDICATOR.
Experimental and clinical urology. 2018. No. 3. PP. 68-73.

7. Finagina E.A., Teodorovich O.V., Shatokhin M.N., Shekhovtsov S.Yu., Abdullaev M.1,, Borisenko G.G., Krasnov A.V. AGE-
RELATED ANDROGEN DEFICIENCY. CURRENT STATE OF THE PROBLEM. Urology. 2017. No. 5. pp. 111-114.

Ons PYCCKOA3bIMHbIX Ha3BaHUI cBEO eHUs npuBOOATCA Ha PYyCCKOM A3blKe U B NepeBoAe Ha QHTTIMIACKUI 93bIK. ['Ipw 3TOM [,0/KHO ObITb MOHSATHO, YTO peyb uoet 06

OLLHOM U TOM e JOKYMeHTe (Hanpumep, [,06aBNSITE CIOBO KNEPEBOAY).

2.11. OnbIT BbINOAHEHNS HAY4HbIX NMPOEKTOB (YKA3bI8AKMCS HAUMEHOBAHUS (POHA08 (0p2aHU3auULi), UX MECMOHAXOMOEHUE
(cmpaHa), opma ydacmus (pykogooumens UAU UCNOSHUMENb), HOMEPA, HA38AHUS NPOEKIMOB U CPOKU 8bINOTHEHUS 30 NoCiedHUe 5
sem)
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Ha PYCCKOM £13bIKe

CO-UCCnenoBaTeib B KMMHUYECKUX UCCeL0BaHMSAX M3y4YeHUs 3PHEeKTUBHOCTM M 6@30MacHOCTM NpenapaTos No NpoeKkTaM
Rempex 505, Avanal 07163

HQa aHeULCKOM 5i3biKe

co-investigator in clinical studies of efficacy and safety of drugs on Rempex 505, Avanal 07163 projects

2.12. MnaHupyeMoe y4acTie B Hay4yHbIX NpoekTax (B 1to60m kavectse) B 2023 roay

Ob6lee konmuecTso — 1, U3 HUX:

pykoBoacTeo — 0, yyacTue B kayecTse ucnonHutens — 1,

a UMEHHO:

Tonbko TekyLLas 3asBka

(YKa3bIBaKOTCS B TOM YMCNIE TPAHTOAATENM UM 3aKa3UMKU NPOEKTOB U UCTOYHUK DMHAHCUPOBAHUS, HaNpuUMep —
rocyfapcTBeHHOe 33aaHue ydupenmtens, rpaHtel PO®OU, OIMN, PHD, nHbIX GOHA0B MM MHBIX OpraHun3aumii, roCyAapCTBEHHbI M
KOHTPAKT (3aKa34MK, NPOrpamMma), MHOM X039MCTBEHHbIV LOrOBOP, UHbIE FPaHTbl U Cy6Cuamm).

2.13. flonsa pa6oyero BpeMeHu, KOTOPYHO MIAaHMPYETCS BbiAENUTb HA y4acTUe B JAHHOM NpoeKTe B ciay4ae nobeabl B
KoHKypce PoHpa -

50 npoueHToB.

MmeeTcs B Buay - ot MOJSTHOM 3aHATOCTU B paMKax TPy 0BbIX UIN TPKAAHCKO-MPaBOBbIX I'IpaBOOTHOLLIeHMﬁ, T.€. 3aHATOCTb B CBOﬁO,D,Hoe OT OCHOBHOM paﬁOTbI Bpemsa

TaKXe [,0/1KHA YYUTbIBATLCA.

2.14. Yyactne B 06pa3oBaTenibHOM AeATENbHOCTU (yKa3bieaemcsa UHGOPMayus o pykosoocmse acnupaHmamu, a0bloHKmMamu,
UHMepHamu, opoOUuHamMopamu, paspabomke U YmeHuUU HOBbIX 06pa308ameslbHbIX KypCo8 8 poCCUlicKUX U 3apybexHsix 8y3ax)

YTEHME NeKUMI KypcaHTaM kadeapbl 3HAockonuyeckoi yponorun @rbOy A0 PMAHMNO MuHsapasa Poccum

2.15.B 2021 unu B 2022 ropax y4acTBOBa/1 B Ka4yeCTBe pyKOBOAUTENS NpOeKTa, pMHaHCMpyeMoro MoHAOM, unm
MCNONHUTENS NpoeKTa, duHaHcupyeMoro PoHAOM, B CieAyloWMX NPOEKTaxX (Npu Haau4uu):

HeTt

2.16. KoHTaKTHbI TenedoH, 3NeKTpOoHHbIN aapec (E-mail)
+79100024411, krasnovurolog@gmail.com

2.17. Yuacte B npoekTe:
OCHOBHOWM MCNONHWTENb NPOEKTa
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C ycnoeuaMM KoHKypca D oHAA (B TOM uncne, C NYHKTaMU 7 U 8 KOHKYPCHOM AOKYMEHTALMM) 03HAKOMJIEH U COrNIaceH.
MoaTeepikAalo CBOE yyacTMe B NPOEKTe.

®amunug, uma u otuectBo  |KpacHos Anekcanap Bnagmummposuy

[aHHble AOKYMeHTa,
YAOCTOBEPAOLLErO
JIMYHOCTL " *****
(cepus, Homep, caedeHUSs 0
dame u opeaHe 8bidaqul)

BHuMaHve! JaHHoe none 3anonHseTcs BPY4YHYI B Ne4arHOM 3K3eMnnape 3asdBKu. 3anonHeHune obs3arensHo!

Appec npoxuBaHus 141018, MockoBckas 061acTb, r. MbITULLK, yN.HOBOMBITULIMHCKKMIA NpocnekT, 4. 41a, ks. 29

Onepatop nepcoHaNbHbIX

Poccuiickuin HayuHbI doHA,
AAHHbIX

1 Bblpaxato cornacue™™ ™ **** Ha 06paboTKy yKa3zaHHbIM BbllLEe ONePaTOpPOM MePCOHANbHbIX AAHHbIX, BHECEHHbIX B HACTOSILLYHO
($OopMy MHOIO JIMYHO.

0O6paboTka PoccuiicknuM Hay4yHbIM GOHAOM (agpec: r. Mocksa, yn. ConsiHka, 4. 14, cTpoeHue 3) ykasaHHbIX Bbille
NepCcoHabHbIX aHHbIX MOXET OCYLLEeCTBNSTHCS NOCPEACTBOM MX COHOpPa, CUCTEMATU3aLMM, HAKOMNEHUS, XPaHEHMS,
YTOUHEHMUS, UCMO0/b30BaHUs, HNIOKMPOBAHMS, PAacNpOCTPaHEeHNUS Ha OpULIMANBHOM caiiTe Poccuidickoro HayuHoro GoHaa,
nepefayy U YHUHTOXEHMS C LeNblo NPOBeAEHMS SKCNEPTU3bl 3a5IBOK HA KOHKYPCbl, NPOBOAMMbIEe POCCUIACKMM HAYYHbIM
(OHAOM, 3KCMepTU3bl NPOEKTOB M NporpamM, GUHaHCMpyeMbix POCCUICKMM HayuHbIM POHAOM, NOATOTOBKM aHAIUTUY € CKMX
MaTepuanoB No KOHKypcaMm, 4ONrOBPEMEHHOIO COXPAHEHUS LOKYMEHTUPOBAHHOM MHBOPMALMK 06 y4aCTHUKAX NPOrpamm,
nony4mBLLMX PUHAHCHpPOBaHME Poccuitckoro HayyHoro GoHAa, 06Lwen0CTyNHOro packpbiTMS MHPOPMaLIMK O PYKOBOAUTENSX
NporpamMm 1 NpoeKkToB, GUHAHCUPYEMbIX POCCUIACKMM HayuHbIM HOHAOM. YKazaHHas 06paboTka MOMX JaHHbIX MOXeT
OCYLLECTBAATLCS B Te4eHue 75 neT co AHA 3anoNHeHMs HacToawen Gopmbl B neyaTHon popme. XpaHeHue HacToswwen hopMmbl
MOXeT BbiTb nopydeHo 000 «PAUCBOJI®» (107150, Mocksa, yn. boiuosas, A. 22), okasblBatolieMy POCCUICKOMY HayyHOMY
(OoHAY yCNyr apXMBHOIO XpaHeHWUs LOKYMEHTOB. HacToslee cornacue MoxeT GblTb 0TO3BaHO NOCPEACTBOM HanpaBieHUs Ha
YKa3aHHbIW Bbllle aapec oneparopa NepCcoHanbHbIX AAHHbIX 3asBneHus ¢ TpeboBaHneM 0 npekpalleHn 06paboTku
NepCcoHaNbHbIX AAHHbIX. 3asBAeHNe LOMKHO COAEPXKaTb HOMEP AOKYMEHT], YA0CTOBEPSIOLWEro IMYHOCTb CybbekTa
MepCcoHanbHbIX JAHHbIX; CBeAEeHMS O AaTe BblAa4M YKa3aHHOTrO AOKYMEHTA U BbIABLUEM €10 OpraHe, a Takke
COBCTBEHHOPYYHYH MOANMUCH CyObeKTa NePCOHANbHBIX AaHHBIX.

KKK KKK

Henpe,u,craBneHMe AaHHbIX 0 0KYMEHTa, y40CTOBEPAIOLLErO IMYHOCTb, ABNAETCA OCHOBaHWMEM HEL 0Ny CKa 3a9BKU K KOHKYPCY.

KKK KKK

3anonHeHve sBnseTcs 0bsa3arenbHbIM B COOTBETCTBUM € TpeboBaHMsMu DeaepanbHoOro 3akoHa ot 27 uons 2006 r. N2152-®3 «O nepcoHanbHbIX 4,aHHbIX.

Moanucb ucnonHutens npoekra /A.B. KpacHos/

JlaTa noanucaHua « » 2022 r.

3asaBka Ne 23-15-00310 Ctpanuua 18 usz 57



@opma 2. CBepeHns 06 OCHOBHOM UCMONHUTENE NPOEKTa

2.1. ®amunus, uma, omyecmeo (npu Hanu4uu)
Ha pyCcCKOM 5i3biKe
LWatoxuH Makcum Hukonaesmy

Ha aH2UCKOM 3bIKe GaMuus u UHUYUAnbI
Shatokhin M.N.

WoS ResearcherlID (npu Hanuyuu)

MOXHO nonyuuTb, 3apermucTpypoBaBLUMCh Mo anpecy www.ResearcherlD.com.

Scopus AuthorID (npu Hanuvuu)
Scopus AuthorlD dopmupyeTcs B 6a3e faHHbIX SCOpUS aBTOMarn4ecku npu NosiBNeHUM y aBTopa XoTs Bbl O HOM CTaTbu B AaHHOM 6ase. AuthorlD ykasaH B aBTOpCKOM

npodune, KOTOPbIN CTAHOBUTCA [,OCTYMNEH, €M NpK Noucke aBTopa B 6ase AaHHbIX Scopus (Author Search) B pesynbrarax noucka HaxaTb Ha GamMunuio aBTopa.

https://www.scopus.com/authid/detail.uri7authorld=6504134574

ORCID (npu Hanuvuu)

MOHO nonyuuTb, 3aperucTpupoBaBLUMCL MO anpecy orcid.org.

https://orcid.org/0000-0002-1285-7357

SPIN-kopa, (npu Hanu4uu)
SPIN-Kop yKa3aH B aBTOPCKOM npodmne, KOTOpbIi CTAHOBMUTCS LOCTYNEH, eU1M NpU Noucke aBTopa B 6ase AaHHbix PUHLL B pe3ynbrarax noucka Haxatb Ha GamMunmio

asTopa.

7344-9309

PUHL, AuthorID (npu Hanuvuu)
PUHLL, AuthorID yka3aH B aBTOpcKOM npocduie, KOTOpbIii CTAHOBUTCS LLOCTYTEH, €W Npu noucke aBTopa B 6a3e AaHHbix PUHLL B pe3synbrarax noucka Haxarb Ha
damunmio aBTopa.

https://elibrary.ru/author_profile.asp?id=478562

2.2. flata poxpeHusa (ykassieaemcs uugdpamu — 4ucio, Mecsau, 200)
28.05.1978

2.3. [paXaaHCTBO
pPOCCKA

2.4. YyeHas cTeneHb, roa, NPUCYKAEHUA
B cnyyae Hannuma HeCKONbKMX YYeHbIX CTeneHei, YKasblBaeTcsl Ta U3 HUX, KoTopasi Haubonee COOTBETCTBYeT TeMaTUKe NpoeKTa.

[lokTop MeanLMHCKMX Hayk, 2012

2.5. Harpapbl 1 npeMuu 3a Hay4HYI0 AeATENbHOCTb, WIEHCTBO B BeAyLMX Hay4HbIX cO06LLecTBaX (MpY HannumMm), ydactue B
peaxkonnerusax seAyLWMX peLeH3MpyeMbiX HayUuHbIX U3aaHui (MpU HaTUuMM)

YneH Poccuiickoro ob6uecTtsa yposoros, Poccuitckoro o6wwecTsa 3HA0YpPONOroB.

YneH pefakuUMOHHOM Konnernm xypHana "®apmareka”.

2.6. OcHOBHOE MeCTO paboTbl HA MOMEHT NOJAAYU 3aBKU — AO/MKHOCTb, NOJIHOE HAUMEHOBaHUEe OpraHU3aLuK (COKpaLleHHoe
HaMMEeHOBaHWE OpraH13aLum)

npodeccop, PeaepanbHoe rocyaapcTBeHHOe HBoaKeTHOe 06pa3oBaTeNibHOE yUpexaeHWe LOMNOSHUTENBHOMO
npodeccuoHanbHoro 06pasoBaHms "Poccuiickas MeAMUMHCKas akafeMmns HeNpepbIBHOMO NpodeccnoHanbHoro 0bpasosaHms”
MwuHucTepcTBa 3apaBooxpaHeHus Poccuickon Penepaumm (GrEOY AMNO PMAHMO Mun3apasa Poccuum, r Mockea)

2.7. 06nacTb Hay4HbIX UHTEPECOB — K/lOUeBble CNOBA (npusodumcs He bonee 15 knwyvessix c/108)

Ha pYCCKOM 5i3blKe
yponorus, OINDK, MKB
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https://www.scopus.com/authid/detail.uri?authorId=6504134574
https://orcid.org/0000-0002-1285-7357
https://elibrary.ru/author_profile.asp?id=478562

Ha GHeNULICKOM $13bIKe
urology, benign prostatic hyperplasia, urolithiasis

2.8. O6nacTb Hay4HbIX UHTEPECOB — KOAbl N0 Knaccudukaropy PoHpa
05-205 05-223
2.9. O6Lwee YMCcno NyGMKaLMii B BeAYLUMX peLeH3UpyeMbIx*****
¢ 1 anBapsa 2018 ropa,

FXKXXX

POCCUIACKUX U 3apY6EXKHDBIX HAYUHbIX M3AAHMAX 33 NepUOA,

MzpaHus, uHaekcupyemble B Gubnnorpadmueckmx 3apybexHbix 6asax AaHHbIX my6aukaumii u/unm Russian Science Citation Index (RSCI).
13, u3 Hux:

13 - ony6nukoBaHo B U3aaHUAX, MHAEKcupyeMbix Russian Science Citation Index;

11 - ony6nukoBaHo B M3paHuaAX, MHaekcupyembix B Web of Science Core Collection unu Scopus,

B TOM uncne 0 B U3gaHuaX, BXOAALWMX B NepBbiii kBaptvab (Q1) no umnakr-dakropy JCR Science Edition nnu JCR Social
Sciences Edition, no SJIR (npuHagneXxHocTb u3aaHua K Q1 B Scopus onpeaensetcs no 6ase AaHHbIX
http://www.scimagojr.com/);

0 - ony61MKOBaHO B M3AAHUSAX, MHAEKCUPYEMbIX B MHbIX 3apy6eXkHbIx 6ubnunorpaguueckux 6asax AaHHbIX.

2.10. Cnucok u3 5 Haubonee 3HaUMMbIX Ny6AMKaLMIt OCHOBHOIO UCNONHUTENS NPOEKTa (MOHO2paduu, pe3ynbmamsi
UHMennekmyansHol desmenbHoCMU, UMeouwUe NPagosyo 0Xpary, nybaukayuu 8 8edyuux peyeH3upyemsix HaydyHbix U30aHUSIX (8
m.y. nybaukayuu 8 u30aHusx, UHAekcupyemeix 8 cucmemax yumuposanus Russian Science Citation Index, Web of Science Core
Collection, Scopus). [pusodumcs He 6onee 5 nybaukayull, npu HAAUYUU Ny6AUKauUU 8 UHPOPMALUOHHO-MENEKOMMYHUKAUUOHHOU
cemu «MIHmMepHem» yka3eleaemcsi CCbIIKA HA Hee (0653amesibHo 07151 nybauKayuli 8 UHOEKCUpyeMblx U30aHUSIX), yKa3sleaemcs, npu
Hanuyuu, umMnakm-gpakmop HayyHozo u3sdaxus (no JCR Science Edition, JCR Social Sciences Edition unu SIR))
|_|yHKT He sBNseTca 0653arenbHbIM K 3aM0/HEHUIO. MOFyT npuBOAUTLCA ny6n14|<au,|/114, cBMaeTenbCTeyrowne o Haquon KBa}'IMd)MKaLlVIM U OO0CTMXKEHUAX.

Ha 513bIKe opu2uHana

Ons PYCCKOA3bIMHbIX Ha3BaHUI CBEA eHUs npuBOOATCA Ha PYyCCKOM 43blKe U B NepeBoAe Ha QHTTTMIACKUI 93bIK. ['IpM 3TOM [LO/MKHO ObITb MOHATHO, YTO peyb uoet 06

OLLHOM U TOM e ,0KYMeHTe (HanpuMmep, [,06aBNSIUTE CIOBO KMNEPEBOAY).

2.11. OnbIT BbINOAHEHNS HAY4HbIX NMPOEKTOB (YKA3bI8AKOMCS HAUMEHOBAHUS (POHA08 (0p2aHU3auUL), UX MECMOHAXOMOEHUe
(cmpara), opma yaacmus (pyKkogooumens UAU UCNOSHUMENb), HOMEPA, HA38AHUS NPOEKIMOB U CPOKU BbINOTHEHUS 30 nociedHuUe 5
sem)

HA pYCCKOM 5i3bIKe

YyacTBOBaN B KIMHUYECKMUX UCCNeN0BaHUSX:

1. ARI 4005, Yponorus (4ITTXK), ¢pasa lll B, co-uccneposarens, 2004-2009 rr.

2. 111821 Bay 38-9436, AHpponorus (3 pektunbHas aucdyHkums), dasa lll, nomowHuk rnasHoro nccnepnosarens, 2003-2004 rr
3. LRS114688, Yponorus (ocTpbiin nuenoHedpuT), dasa Il B, rnasHbii nccnenosatens, 2011-2012 rr.

4. Anpponorus (3 pektunbHag aucdyHkums), dasa IV, rnasHbln uccnegosarens, 2013-2014 rr

5. AHpponorus (XpoHuueckuii npoctatuT), pasa IV, rnaeHblit uccneposarens, 2013-2014 rr

6. REMPEX 505 (TANGO1), Yponorus (ocnoxHeHHas MHpeKkuus Moy eBblBoaswmx nytein), ¢asa lll, co-nccneposarens, 2015-
2016 rr

7. AVANALQ7163 (CEDAR), AHoponorus (3 pektunbHas gucdyHkums), dasa lll, co-uccneposarens, 2015-2016 rr

HQa GH2/IULICKOM [3bIKE

Participated in clinical trials:

1. ARI' 4005, Urology (BPH), Phase Il B, co-researcher, 2004-2009.

2.111821, 38-9436, Andrology (Erectile dysfunction), Phase I, Assistant Principal Investigator, 2003-2004
3. LRS114688, Urology (Acute Pyelonephritis), Phase Il B, Principal Investigator, 2011-2012

4. Andrology (Erectile Dysfunction), Phase IV, Chief Researcher, 2013-2014

5. Andrology (Chronic prostatitis), phase IV, Chief Researcher, 2013-2014

6. REMPEX 505 (TANGO1), Urology (complicated urinary tract infection), Phase Ill, Co-researcher, 2015-2016
7. AVANALO7163 (CEDAR), Andrology (Erectile Dysfunction), Phase lll, Co-researcher, 2015-2016

2.12. MnaHupyeMoe y4yacTe B Hay4HbIX NpoekTax (B nto6om kavectse) B 2023 roay
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Ob6lee konmuectso — 1, U3 HUX:

pykoBoacTBo — 0, yyacTue B kKayecTBe ucnonHutens — 1,

a UMEHHO:

Tonbko TekyLwas 3asBka

(YKa3bIBaKOTCS B TOM YMC/IE TPAHTOAATENM WU/IM 3aKa34MKU NPOEKTOB U UCTOYHUK (DMHAHCMPOBAHMS, HanpuMep —
rocyfapCcTBEHHOE 3afaHNe yupeamtens, rpaHtel PO®OU, OIMN, PHD, nHbIX GOHA0B MM MHBIX OpraHM3aLMiA, FOCYAapCTBEHHbI M
KOHTPAKT (3aKa3umK, NporpamMmma), MHOM X035MCTBEHHbIN A0r0BOP, MHbIE TPaHTbl U Cy6CcHMaun).

2.13. Nlons pabouero BpeMeHU, KOTOPYIO NJIAHUPYETCS BblAEUTb HAa y4acTUe B AAHHOM NpOeKTe B cnyyae nobenbl B
KOHKypce DoHpaa -

50 npoueHTOoB.

MmeeTcs B Buay - ot MOJTHOM 3aHATOCTM B paMKax TpyZA0BbIX WU IPaX,aHCKO-NPaBOBbIX I'IpaBOOTHOLLIEHMVI, T.€. 3aHATOCTb B CBO60,EI,HO€ OT OCHOBHOW pa6OTbI Bpems

TaKXXe [,0/1KHA YUYUTbIBATbCA.

2.14. Yuactne B 06pasoBatenibHOM AEATENbHOCTH (YKa3bi8aemcsa UH@POpMayus o pykosodcmae acnupaHmamu, adbloHKmMamu,
UHMepHamu, opOUHAMopamu, paspadomee u YmeHuUU HoBbIX 06pa308aMeNbHbIX KYpCo8 8 pocCulickux U 3apybexHbix 8y3ax)

Mop, pykoBoacTeom LaToxMHa M.H. 3awmiueHbl 4 oMccepraummn Ha COMCKaHUe CTENEHM KaHAMAATa MeAMLMHCKMX Hayk. B
HacTosiLLee BpeMsl pYKOBOAMT UCC/Ief0BAaHMSMM B paMKaX BbINOHEHWS 2-X LOKTOPCKUX U 3-X KaHAMAATCKUX paboT.

YUTteHue nekuuii u npoeeseHne ceMMHapoB B pamMkax nporpamm A0 y KypcaHTOB Kadeapbl 3HAO0CKONUYECKOM YpOIorum
@reoy Arno PMAHMO Munsapasa Poccum

2.15.B 2021 unu B 2022 ropax y4acTBOBa/1 B Ka4yeCTBe pyKOBOAUTENS NpoeKTa, pMHaHCMpyeMoro MoHAoOM, unm
MCNONHUTENS NpoeKTa, duHaHcupyeMoro PoHAOM, B CieAyloWMX NPOeKTax (Npu Haau4uu):

2.16. KoHTaKTHbI TenedoH, 3NeKTpOoHHbIN aapec (E-mail)
+79169527851, sh.77@mail.ru

2.17. Yuactne B npoekTe:
OCHOBHOWM UCMONHWUTENb NPOEKTA
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C ycnoeuaMM KoHKypca D oHAA (B TOM uncne, C NYHKTaMU 7 U 8 KOHKYPCHOM AOKYMEHTALMM) 03HAKOMJIEH U COrNIaceH.
MoaTeepikAalo CBOE yyacTMe B NPOEKTe.

damunuga, uma u otuectso | LLlatoxmuH Makcum Hukonaesmy

[aHHble AOKYMeHTa,
YAOCTOBEPAOLLErO
JIMYHOCTL " *****
(cepus, Homep, caedeHUSs 0
dame u opeaHe 8bidaqul)

BHuMaHve! JaHHoe none 3anonHseTcs BPY4YHYI B Ne4arHOM 3K3eMnnape 3asdBKu. 3anonHeHune obs3arensHo!

Appec npoxuBaHus 143409, MockoBckas 061., r. KpacHoropck, yn. YcneHckas, 4. 32, ks. 176

Onepatop nepcoHaNbHbIX

Poccuiickuin HayuHbI doHA,
AAHHbIX

1 Bblpaxato cornacue™™ ™ **** Ha 06paboTKy yKa3zaHHbIM BbllLEe ONePaTOpPOM MePCOHANbHbIX AAHHbIX, BHECEHHbIX B HACTOSILLYHO
($OopMy MHOIO JIMYHO.

0O6paboTka PoccuiicknuM Hay4yHbIM GOHAOM (agpec: r. Mocksa, yn. ConsiHka, 4. 14, cTpoeHue 3) ykasaHHbIX Bbille
NepCcoHabHbIX aHHbIX MOXET OCYLLEeCTBNSTHCS NOCPEACTBOM MX COHOpPa, CUCTEMATU3aLMM, HAKOMNEHUS, XPaHEHMS,
YTOUHEHMUS, UCMO0/b30BaHUs, HNIOKMPOBAHMS, PAacNpOCTPaHEeHNUS Ha OpULIMANBHOM caiiTe Poccuidickoro HayuHoro GoHaa,
nepefayy U YHUHTOXEHMS C LeNblo NPOBeAEHMS SKCNEPTU3bl 3a5IBOK HA KOHKYPCbl, NPOBOAMMbIEe POCCUIACKMM HAYYHbIM
(OHAOM, 3KCMepTU3bl NPOEKTOB M NporpamM, GUHaHCMpyeMbix POCCUICKMM HayuHbIM POHAOM, NOATOTOBKM aHAIUTUY € CKMX
MaTepuanoB No KOHKypcaMm, 4ONrOBPEMEHHOIO COXPAHEHUS LOKYMEHTUPOBAHHOM MHBOPMALMK 06 y4aCTHUKAX NPOrpamm,
nony4mBLLMX PUHAHCHpPOBaHME Poccuitckoro HayyHoro GoHAa, 06Lwen0CTyNHOro packpbiTMS MHPOPMaLIMK O PYKOBOAUTENSX
NporpamMm 1 NpoeKkToB, GUHAHCUPYEMbIX POCCUIACKMM HayuHbIM HOHAOM. YKazaHHas 06paboTka MOMX JaHHbIX MOXeT
OCYLLECTBAATLCS B Te4eHue 75 neT co AHA 3anoNHeHMs HacToawen Gopmbl B neyaTHon popme. XpaHeHue HacToswwen hopMmbl
MOXeT BbiTb nopydeHo 000 «PAUCBOJI®» (107150, Mocksa, yn. boiuosas, A. 22), okasblBatolieMy POCCUICKOMY HayyHOMY
(OoHAY yCNyr apXMBHOIO XpaHeHWUs LOKYMEHTOB. HacToslee cornacue MoxeT GblTb 0TO3BaHO NOCPEACTBOM HanpaBieHUs Ha
YKa3aHHbIW Bbllle aapec oneparopa NepCcoHanbHbIX AAHHbIX 3asBneHus ¢ TpeboBaHneM 0 npekpalleHn 06paboTku
NepCcoHaNbHbIX AAHHbIX. 3asBAeHNe LOMKHO COAEPXKaTb HOMEP AOKYMEHT], YA0CTOBEPSIOLWEro IMYHOCTb CybbekTa
MepCcoHanbHbIX JAHHbIX; CBeAEeHMS O AaTe BblAa4M YKa3aHHOTrO AOKYMEHTA U BbIABLUEM €10 OpraHe, a Takke
COBCTBEHHOPYYHYH MOANMUCH CyObeKTa NePCOHANbHBIX AaHHBIX.

KKK KKK

Henpe,u,craBneHMe AaHHbIX 0 0KYMEHTa, y40CTOBEPAIOLLErO IMYHOCTb, ABNAETCA OCHOBaHWMEM HEL 0Ny CKa 3a9BKU K KOHKYPCY.

KKK KKK

3anonHeHve sBnseTcs 0bsa3arenbHbIM B COOTBETCTBUM € TpeboBaHMsMu DeaepanbHoOro 3akoHa ot 27 uons 2006 r. N2152-®3 «O nepcoHanbHbIX 4,aHHbIX.

Moanucb ucnonHuTens nNpoekKTa /M.H. latoxun/

JlaTa noanucaHua « » 2022 r.
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@opma 3. CBepeHuns 06 opraHn3aumm

coBMpaoTCS aBTOMATUYECKM Ha OCHOBE PErMUCTPALIMOHHBIX AaHHbBIX OpraHM3aLmMu, Yepes KoTopyto ByaeT ocylwecTBasTeea GruHaHcupoBaHue ("®opma T)

3.1. MonHoe HanMeHOBaHMe (NpuUBOOUMCS 8 COOMBEMCMBUU C pe2ucmpauuoHHbIMU G0KYMEHMAamu)

MdepepanbHoe rocygapcTeeHHoe bloaeTHoe 06pa3oBaTenbHOE yupeXxaeHne fO0NOAHUTENbHOIro NpodeCcCMOHaNbHOro
06pazoBaHuMs "Poccuiickas MeAMUMHCKAa akageMums HeEMpepbIBHOMO NpodeCcCcMoHanbHOro o6pasoBaHuns” MMHUCTEpPCTBA
3apaBooxpaHeHus Poccuiickoit Mepepaumm

3.2. CokpalieHHoe HaMMeHOoBaHue
@reoy Arno PMAHMO Mun3apaea Poccum

3.3. HaumeHoBaHMe Ha aHINMUIACKOM fi3bIKe
Federal State Budgetary Educational Institution of Further Professional Education "Russian Medical Academy of Continuous
Professional Education” of the Ministry of Healthcare of the Russian Federation

3.4. OpraHusaunoHHo-npasoBas dopMa (ykassisaemcs no OKOMN®)
FocynapcTeeHHbIe blomxeTHble yupexaeHus cybbekToB Poccuickorn @epepaumnm

3.5. ®opma cobcTBeHHOCTH (YKka3sisaemcs no OK@O(C)
FocynapcTeeHHas CO6CTBEHHOCTb

3.6. BepoMcTBEHHas NPUHAANEKHOCTD
MuHMCTepCcTBO 34paBooxpaHeHus PO

3.7. WHH, Knmn, OrPH, OKTMO
7703122485, 770301001, 1027739445876, 45380000

3.8. Anpec
Poccuiickas ®epepaums, 125993, r. Mocksa, yn. bappukagHas, 4. 2/1, ctpoexue 1

3.9. dakTnueckuii appec
Poccuiickas ®epepaums, 125993, r. Mockaa, yn. bappukagHas, a. 2/1, ctpoerue 1

3.10. Cy6bekT Poccuiickoint Depepaummn
r Mockea

3.11. NomkHoOCTb, hamunus, UMa, omyecmeo (Npu HAAUYUU) PYKOBOAUTENS OpraHU3aLUK
pektop, CblueB AMUTpuin Anekceesmy

3.12. KoHTaKTHbI TenegoH
+74992520901

3.13. dnekTpoHHbIi agpec (E-mail)
rmapo@rmapo.ru

PYKOBOJJMTGH b OpraHusauuu NOATBEPXKAAET, YTO:

® 03HaKOMJEH C yCnoBMUaMM KOHKypca MoHAa 1 cornaceH Ha GUHaHCMPOBaHWE NPOEKTa, B C/Ty4ae ero NoLAEPXKKU, Yepes
OpraHu3aumio;

e cornaceH ¢ nyHktamu 8, 14, 31 - 35 KOHKYPCHOM AOKYMEHTALMM, UHbIMU YCIIOBUSIMU KOHKYPCA;

® NOATBEPXKAAET CBEAEHMS O PYKOBOAMTENE NPOEKTA, U3/IOXKEHHbIE B JAHHOW 3as1BKe;

® OpraHu3aumMs UCNosHAET 06593aTeNbCTBA NO yrlaTe CTPAaX0BbIX B3HOCOB M HANIOTOB, NJaTeXecnocobHa, He HaXoAUTCS B
npotiecce MKBUAALMM, HE NPU3HAHA HECOCTONATEIbHOM (6aHKPOTOM), Ha ee MMYLLECTBO He HaNIOXEH apecT u ee
3KOHOMMYECKAs AEeATENbHOCTb HE MPUOCTAHOBNEHS;

® B CJly4ae NpU3HaHMSA 3as8BKK NobeauteneM opraHusaums 6epet Ha cebq cnepytowme o06g3aTenbCTea:

0 3aK/IKYUTb C YNIEHAMM HAYYHOrO KONNEKTUBA FPaXAaHCKO-MNPaBOBble UMM TPYAOBbIE (CPOYHbIE TPYAOBbIE)

[10rOBOpbI°
(TpynoBbie AOrOBOPbI C PYKOBOAMTENIEM NPOEKTA U YIEHAMM HAYYHOTO KOJUIEKTMBA HE MOTYT NpeLycMaTpuBaTh
BO3MOXHOCTb OCYLLECTBEHUS TPYAOBO AeATENIbHOCTU 3a NpeaenamMu Tepputopumn Poccuiickoin Mepepaumm);

3asaBka Ne 23-15-00310 CtpaHnuua 23 u3 57


/site/user/org-edit?rid=39kam00Jpo_b3i8WtM2cLb00

© 10 NOPYYEHUIO PYKOBOAWTENS MPOEKTA BbINAA4YMBATb Y€HaM Hay4YHOro KONNEKTMBA BO3HAarpaxaeHue 3a
BbINOJIHEHWE paboT No NpoeKTy;

0 @XeroiHo B YCTaHOBNEHHble CPOKU NPEeLCTaBNATb OTYET O LieIeBOM MCMOb30BaHWUM rpaHTa Poccuiickoro
HayyHoro ¢oHaa.

5 ECM TaKOBbIE HE 3aK/TIONEHbI paHee. B Cyuae, ein YneH HayuHOro KOSIEKTUBA HE SIBNAETCA Paka,aHMHOM Poccuitckom e epaLi, OpraHu3aLmeit 4omxHb! GbiTb

BbIMO/THEHbI BCE MPOLIEAYPbI, NPeayCMOTPeHHble 3aKOHOAaTeNbCTBOM Poccuiickoit Pefepalmy Npy TPy A0y CTPOMCTBE MHOCTPaHHBIX MPKA,aH.

PykoBoauTeNb OpraHW3aLMM rapaHTUpyerT, YTo:
e BO3HarpaaeHMe 3a BbINOMHEHME PaBoT NO peanu3aLym NpoekTa GyaeT exerofHo noy4ats®
KONNEKTUBA;

e 00OLWMWit pazMep eXerogHoro Bo3HarpaxaeHus YneHa Hay4Horo KonnekTuea He 6yaet npesbiwatb 30 npoLeHTOB OT

CYMMbI €XXerogHoro Bo3HarpaxaeHmsa sCeéM 4neHaM Hay4yHOoro KOJ'I}'IEKTMBa7;

e 06wyt pasmMep eXXerofHoOro BO3HarpaXaeH s YIeHOB Hay4YHOrO KO/IEKTMBA B BO3pacTe 40 39 NeT BKIOYMTENbHO He
6yneT MeHblUe 35 NpoLLEeHTOB OT CYMMbl €XXeroAHOr0 BO3HAarpaXaeHUs BCEX YIeHOB HAay4YHOrO KONEKTMBA;

e obLuee YMC0 YIEeHOB HAy4YHOrO KOMEKTMBA (BMeCTe C pyKoBOAMTENEM NpoeKTa) He ByaeT npeBbiwatb 10 yenosek,
NpK1 3TOM YJIEHOM Hay4YHOro KOMNEKTMBA He ByaeT ABnsTbCS pabOTHMK OpraHM3aLmMu, B HEMOCPeACTBEHHOM
aAMWHUCTPATUBHOM NOAYMHEHUM KOTOPOrO HAXOAUTCS PYKOBOAUTENb NPOEKTa;

® Hay4yHOMY KONNeKTUBy 6yneT npeAoCTaBneHO NoMeLleHWe 1 obecneyeH [OCTYN K UMEIOLERCS IKCMepUMEHTaNbHON
6a3e 019 OCyLIeCTBAEHMS HAYYHOTO UCCNef0BaHM.

KaXKAbIV YneH Hay4HOro

6 [1nua, He ABNAIOLLIMECS HANOrOBLIMK peana.eHTaMu Poccuitckoit (DefepaLivi, MOryT OCYLIECTBASTL PaBOThI N0 MPOEKTY Ha Ge3B03ME3[HOM OCHOBE (33 MCK/IOUEHHEM
pyKOBOAUTENS NPOEKTa).

7 BKNIouas! YCTAHOB/IEHHbIE 3aKOHOZaTeNbCTBOM POCCHICKOi (DeiepaLiyv rapaHTM, OTYMCIIEHMS MO CTPaXOBbIM B3HOCAM Ha OBA3ATE/NbHOE MNEHCHOHHOE CTPaxoBaHHe, Ha
obsi3aTenbHOe MefULMHCKOE CTPaxoBaHMe, Ha 06si3aTernbHoe CoLManbHOe CTpaxoBaHMe Ha CTyyait BpeMEHHOM HETPYA0CrocOBHOCTU 1 B CBSI3M C MaTePUHCTBOM, Ha

0b6si3arenbHoe coumanbHoe CTpaxoBaHMe OT HeCYaCTHbIX C1y4YaeB Ha Npou3BoacCTBE U I'IpOd)ECCVIOHaﬂbeIX 3360neBaHwii.

Moanuco pyKkoBoauTena opraHMsauuu (yI'IOJ]HOMOLIEHHOI'O npencraBuTeNs, ,IJ,EPI‘CTByPOLLI.EFO Ha OCHOBaHWM 0OBEPEHHOCTUN NN

pacnopsamTenbHOro ,EI,OKyMEHTa)S, neyatb (Npu €e Hann4nm) opraHUsaLuUm.

8 B Qiy4yae noAnucaHua (I)OprI YNONHOMOY€EHHbIM NpeA CTaBuUTeNeM OpraHu3auumn (B T.M. — pyKoBoautenem q)wnmana) K MeYarHoMy 3K3eMnnapy 3aaBKU NpuiaraeTca

KOnua pacnopaauTeNnbHOro 4,0KyMeHTa Uin 0,0BEPEHHOCTH, 3aBEPEHHAA NEYdTbi0 OpraHu3aumnn.

M.M.
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(®opma 4. CopgepxaHme npoekTa

4.1. HayuHas npobnema, Ha pelleHUe KOTOPOK HanpaBneH NpoeKT

Ha pyCcCKOM 5i3biKe
PacnpocTpaHeHHOCTb CMMNTOMOB HUXHMX MOYeBbIBOAAWMX MyTel (CHMIT) y MyxkumH B 0bLLelt nonynsuum Bolicoka. B
nccnenosanmu EPIC yuacteoBanm 7545 myxunH B Bo3pacte 18 net u ctapuwe, u3 Hux 62,5% coobwmam o CHMI. beina
BbISIBNIEHA YacToTa BCTpeyaemMocT CHMIy Myx4mMH noBblwaeTca ¢ Bo3pactoM: 51,3% B Bo3pacte 39 net u mnaguwe, 62,0% B
Bo3pacte o1 40 no 59 ner, n 80,7% B Bo3pacte 60 neT u ctapwe. CUMATOMbI, CBS3aHHbIE C HakoneHneM mouu (51,3%),
perucTpupoBany Yatle, YemM CUMNTOMbI ONOPOXHEHMS (25,7 %) nnu Bo3HMKatowme nocne Moveuncnyckanus (16,9%) [Irwin DE,
2006]. OpHako y 60nbluMHCTBA MyxUMH ¢ CHMT HabnonaeTcs KOMOMHALMS CUMNTOMOB Pa3/IMUHbIX TUMOB. be3 neyeHus
CHMT/ATTIK mMoryT Takke Bbl3blBaTb CEPbe3HbIe OCNOXHEHMS, BK/IOYAOLLMe OCTPYHo 3aaepXKy Mouun (O3M), HapyweHue
dYHKLMM MOYEK U NOYEYHYH HEAOCTAaTOYHOCTb, MHPEKLMM MOYEBbLIBOASLLMX NyTEH M 06pa3oBaHME KaMHEW B MOYEBOM
ny3bipe [McVary KT, 2006]. Kpome Toro, HeKOHTpOMpyeMble CUMNTOMbI ByAyT AONONHUTENIBHO NPUBOAMTD K YBESIMYEHUIO
3aTpaT CMCTEMbI 34paBOOXPAHEHMS, MOCKObKY NauueHTbl 6yayT BHOBb 06palLaTbCst K BpaiaM no Npu4mnHe HeJoCTaTouHOro
KynupoBaHus cuMnToMoB. lNpu oueHke 3atpar Ha neveHune AIMTDK ctout 06patmTb Ha TPU KOMMOHEHTA: BO-NEPBbIX, 3TO
npsiMble 3aTpatbl (AMarHoCTUKa, IEKApCTBa, MOCeLLEeHWs Bpaya), BO-BTOPbIX, KOCBEHHbIE 3aTpaThl (MOTePSIHHbIM 3apaboTok) u,
B-TPETbMX, HEMaTepUuanbHble 3aTpatbl (601b U CTPafaHUS, CBA3aHHbIe ¢ 3abonesaHuem). Mo oueHkam, neveHune OTTHK
06xoautcs B CLLA npumepHo B 4 munnunapaa ponnapos exxerogHo [Taub D 2006]. Kak yxe 6b110 ckaszaHo Bbiwwe, OTTDK
CTPaAatoT MyXXUYMHbI CPeHETO M MOXWIOro BO3PACTOB, B CBA3M C YeM, pacXO/bl HA Jle4eHWe HaYMHAKOT HaKanIMBaTbCa y
Myxu4umH nocne 40 net. Mo paHHbIM Saigal C.S. 1 ap., AonoNHUTENbHBIE 3aTPaThl MyXXUYMH CTaplue 45, CBSI3aHHbIE C AMArHO30M,
coctaensior $1536 B roa [Saigal C 2005]. AgTOpbI TakKe COOBLMAM, UTO CPEAHEE BPEMS], MOTEPSHHOE Ha paboTe, COCTAaBMIIO
7,3 4acaBrog, a 10 % TepsioT paboTy n3-3a 6one3sHu [Saigal C 2005]. Mo apyrum aaHHbIM, B BennkobputaHum Ha neyexue
ATITDK exerogHo Tpatutcsa 6onee 180 MMANMOHOB PYHTOB CTEPMHIOB, NpuyeM 0kono 60% 3Tux pacxofoB NPUXOAUTCS HA
BTOPUYHYIO MeJMLIMHCKYIO MOMOLLB, TO ecTb nevenune ocnoxxHeHun OIMTDK [Kirby R 2010].
Bo3MoxxHOCTM MeankameHTo3HoW Tepanum CHMI npu OTIK kpaiHe pazHoo6pazHbl M BKAOYAKOT KAk COYeTaHHOoe
Ha3Ha4yeHuWe NpenapaToB U3 HECKO/bKMX hapMaKoornyecKux rpynm, Tak U MOHOTepanuio. 01-agpeHobnokatopsl (a-Ab),
MHrMOUTOpbLI 5a-peaykTasbl (5-APW), aHTaroHMCTbl MyckapuHOBbIX peuentopoB (M-XB), aroHUCTbl 6eTa-3 agpeHopeLenTopoB
(6eTa- 3 aroH), uHrnbuTopsl pocdoamacrepasbl 5 Tuna (MPL35) coctansoT 0OCHOBY MeaMKaMeHTO3HOro neveHus DK,
BMecTe c TeM 3a nocnenHee gecatuneTme CNMCOK npenapatoB A5 nevenuns CHMI 3HaunTenbHO paclumMpuncs: npenaparbl
rpynnbl aHTAarOHUCTOB MYCKapMHOBBIX peLLeNTOPOB, aHTaroOHUCTOB HeTa-3 afpeHopeLLenTopoB, UHTMOUTOPOB
docdhoamnactepasbl 5-ro Tuna [KnmHuueckme pekomergaummn M3 PO no AKX, 2020; EAU Guidelines on Management of Non-
Neurogenic Male Lower Urinary Tract Symptoms (LUTS), incl. Benign Prostatic Obstruction (BPO), 2022]. MNpu Bbi6ope
npenapara uam ux KOMGUHaLMK NpenMyLLeCTBO ByAyT UMETb Te, Ha3HaYeHUE KOTOPbIX HE COMPOBOXAAETCS PA3BUTUEM
KIMHUY €CKU 3HAYMMbIX HEBNAronpuaTHbIX NOBOYHBIX peaKumii U MexneKapCTBEHHbIX B3aMMOAENCTBUM.
bonbluas 4acTb NpenapaTo., MCMOMb3yeMbIX A5 neveHus naumeHTos ¢ CHMIM npu AITDK, MeTabonmsunpyeTcs B ne4eHu
usodepmeHTamm umtoxpoma P450 CYP2D6, CYP3A4 n CYP3AS (cM. Tabaumuy 2 B MNpunoxeHun). AKTUBHOCTb AaHHbIX
(hepMeHTOB reHeTUYeCKU feTEPMUHMPOBAHA U B 3aBUCUMMOCTU OT reHOTMNA BblAENAKOT KMeLNIEHHBIXY», KTPOMEXYTOUHbIX»,
«BbICTPbIX»/«yNbTPabbICTPbIX» METaB0OIN3ATOPOB, Y KOTOPbIX NPUMEHEHUE NPENapaToB MOXET ObiTb He3IMhEKTUBHBIM (B
cnyyae «bbICTpbIX» MeTaboM3aTopoB) UM Hebe30MacHbIM (B Cyyae «MeaJieHHbIX» MeTabonn3aTopos). [peanoxKeHHbI HaMu
NpOEeKT HanpasneH Ha pa3paboTKy Hay4HO 06OCHOBAHHOMO MOAX0/a, MO3BOMAIOENO YU UTLIBATb BMSIHUE
(apmMakoreHeTUYeCKMX NMPeAUKTOPOB Ha pe3ybTaT ieKkapCcTBeHHOM Tepanuu naumeHTos ¢ CHMIM npu ATTDK, n,
ClefoBaTeNbHO, AOMKEH CYLLECTBEHHO MNOBbICUTb 3D HEKTUBHOCTL M 6€30MacHOCTb leYeHus.
B HayuyHoOI nMTepaType NpuBOAATCS AaHHbIE O BIMSHUM HOCUTE/bCTBA HEKOTOPbIX PapMakoreHeTU4YeCcknux MapkepoB Ha
(apMaKoKMHeTUYeCKMe napaMeTpbl NpenapaTos, UCMOb3yeMbIX B ne4eHun naumeHTos ¢ A TDK, 4To MoxeT 0Tpaxarbca Ha ux
3 dekTnBHOCTM 1 Be3onacHocTh. BMecTe ¢ TeM, nMetowmMecs AaHHbIe OCTAKTCA MPOTUBOPEYMBLIMU, NOJTYH €HHBIMM HA
HeboMbLWKMX BbIBOPKAX, Ha 340POBbIX A406POBO/bLAX. B NpeacTaBneHHOM NpoekTe B YCIOBUAX KIMHUKK ByaeT oueHeHa
NPOrHOCTUYECKas LLeHHOCTb a//1eNibHbIX BAPUAHTOB reHOB (PepMEHTOB, y4aCTBYIOLWMX B MeTabonM3Me BCero apceHana
MCnonb3yeMbix npenapatos y naumeHTos ¢ CHMIM npu ATTDK, 4To 4OMKHO NleYb B OCHOBY pa3paboTaHHOM CUCTEMBI
NOALEPXKKU NPUHATUS peLLIEHUIA.
CoBpeMeHHble TeEHAEHLMU NePCOHAIM3NPOBAHHOM MeAMLMHBI YKa3blBAKOT HA HEOOXOAMMOCTb U3y EHUS HE TONBKO
(hapmakoreHeTMYeCKMX, HO U APYTUX MapKepoB U3 pa3fefioB MONeKyNspHOM MeanumHbl. Mukpo-PHK, accouunpoBaHHble ¢
akcnpeccuent CYP2D6 n CYP3A4, Ha cerogHAWHMIA feHb U3yYeHbl Mano, M MOryT NPef0CTaBUTb LieHHY MHPOpMaLMIo Ans
oueHKM heHoTuna pepMeHTa, a BNOCNeACTBAM /15 MOBbILLEHUS MPOrHOCTUYECKOM TOYHOCTM FeHOTUNUPOBaHMS NpU nosbope
npenapaTos/KOMBMHALMM NpenapaTtoB 45 neveHus naumeHTos ¢ CHMIM npun AITDK. TpebyeTtca nposeneHune
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(dhapMaKoreHeTU4eCKMUX UCCNef0BaHUM C Y4ETOM KIMHUYECKMX, METADONOMHBIX U TPAHCKPUMTOMHbBIX AaHHbIX, @ TAKXKe
LaHHbIX dapmakokunHeTmkm J1M pna nevenuns CHMIM npu ANMTDK Ha poccuitckux naumeHTax, ans ¢opMmMpoBaHnUS foKa3aTelbHOM
6a3bl C Lenblo pazpaboTkm peKoMeHAAUMIA MO MHAUBUAYANIM3ALMM TAaKTUKU BELE HUS TaKMX MALMEHTOB: HA3HaYeHHe
MOHOTEpanuu UM kKoMbuHauuu J1I, ons npeaynpexxaeHus passutms N060YHbIX 3G dEKTOB Npu HazHaveHuu JIM1.

Byner BbisiBNeHa naHenb dapMakoreHeTMYeCKMX BUOMapKepoB (3HaYMMble annenbHble BapuaHTbl reHoB CYP2D6, CYP3A4,
CYP3A5), 6uomapkepoB e pMeHTaTUBHOWM akTMBHOCTH (heHoTunupoBaHue no CYP2D6 n CYP3A) u MapkepoB akTUBHOCTH
TPaHCKPMNUMOHHBIX hakTopoB (MMKpo-PHK), KoTopble B Kyne € KIMHUYeCKMMU AaHHbIMU NaLMEHTOB, AaHHbIMU
(apMakokMHeTU4eckoro npodunsa NpenapaTos acCoLUUPYHOTCS € 3DEHEKTUBHOCTLIO M 6E30NacHOCTbI0 papMakoTepanum
naumeHToB ¢ CHMI npu OTTDK. KoHe4HbIM utoromM paboTtbl 6ynet pazpaboTka COOTBETCTBYHOLENO KIMHUYECKOrO anroputMa
nepcoHanusaumm dpapmakotepanum OITDK.

Ha aH2IUTCKOM A3biKe
The prevalence of lower urinary tract symptoms (LUTS) in men in the general population is high. The EPIC study involved
7,545 men aged 18 years and older, of whom 62.5% reported LUTS. The incidence of LUTS in men was found to increase
with age: 51.3% at age 39 or younger, 62.0% at age 40 to 59, and 80.7% at age 60 or older. Symptoms associated with urine
accumulation (51.3%) were reported more frequently than symptoms of voiding (25.7%) or occurring after urination (16.9%)
[Irwin DE, 2006]. However, most men with LUTS have a combination of different types of symptoms. Untreated, LUTS/BPH
can also cause serious complications including acute urinary retention, renal dysfunction and renal failure, urinary tract
infections, and bladder stone formation [McVary KT 2006]. In addition, uncontrolled symptoms will further increase the costs
to the health care system, as patients will reapply to doctors due to insufficient symptom management. When estimating the
costs of treating BPH, there are three components to consider: first, the direct costs (diagnosis, medications, and doctor visits);
second, the indirect costs (lost earnings); and third, the intangible costs (pain and suffering associated with the disease). It is
estimated that treatment of BPH costs about $4 billion annually in the United States [Taub D 2006]. As mentioned above, BPH
affects middle-aged and elderly men, so treatment costs begin to pile up in men after age 40. According to Saigal C.S. et al,
the additional costs for men over 45 associated with the diagnosis are $1536 per year [Saigal C 2005]. The authors also
reported that the average time Llost at work was 7.3 hours per year, and 10% lose their jobs because of the disease [Saigal C
2005]. According to other data, more than £180 million is spent on the treatment of BPH in the UK each year, with about 60%
of this spending being on secondary care, i.e. the treatment of BPH complications [Kirby R 2010].
Drug therapy options for BPH are extremely varied and include both the combined administration of drugs from several
pharmacological groups and monotherapy. The al-adrenoblockers, 5a-reductase inhibitors, muscarinic receptor antagonists,
beta3-adrenergic agonist, type 5 phosphodiesterase inhibitors make the basis of BPH medication treatment. At the same time
during the last decade the list of drugs for treatment of BPH has considerably expanded: drugs of the group of muscarinic
receptor antagonists, beta3-adrenergic agonist, phosphodiesterase type 5 inhibitors [Clinical guidelines of the Ministry of
Health of the Russian Federation on BPH, 2020; EAU Guidelines on Management of Non-Neurogenic Male Lower Urinary Tract
Symptoms (LUTS), including Benign Prostatic Obstruction (BPO), 2022]. When selecting a drug, or a combination of drugs,
those with no clinically significant adverse reactions or drug-drug interactions will be favored.
Most of the drugs used to treat BPH patients are metabolized in the liver by cytochrome P450 isoenzymes CYP2D6, CYP3A4,
and CYP3AS5 (see Table 2 in the Appendix). The activity of these enzymes is genetically determined and depending on the
genotype there are "slow”, "intermediate”, "fast’/"ultra-fast” metabolizers, in which the use of drugs can be ineffective (in the
case of "fast” metabolizers) or unsafe (in the case of "slow" metabolizers). Our proposed project is aimed at developing a
scientifically substantiated approach that allows taking into account the influence of pharmacogenetic predictors on the
outcome of drug therapy in patients with LUTS in BPH, and, therefore, should significantly improve the effectiveness and
safety of treatment.
The scientific literature provides data on the influence of the carriage of some pharmacogenetic markers on pharmacokinetic
parameters of drugs used in the treatment of patients with BPH that can affect their efficacy and safety. At the same time, the
available data remain contradictory, obtained on small samples, on healthy volunteers. In the presented project the
prognostic value of allelic variants of enzyme genes involved in the metabolism of the entire arsenal of drugs used, in
patients with LUTS in BPH will be evaluated in the clinic setting, which should further form the basis for the developed
decision support system.
Current trends in personalized medicine indicate the need to study not only pharmacogenetic but also other markers from
the sections of molecular medicine. MicroRNAs associated with CYP2D6 and CYP3A4 expression have been little studied to
date and can provide valuable information to assess the enzyme phenotype and subsequently improve the prognostic
accuracy of genotyping for drug selection/combination of drugs for treatment of patients with LUTS in BPH. It is required to
conduct pharmacogenetic studies taking into account clinical, metabolomic and transcriptomic data as well as
pharmacokinetic data of drugs for the treatment of LUTS/BPH in Russian patients to form an evidence base in order to
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develop recommendations for individualization of management tactics of such patients: prescription of monotherapy or
combination of drugs to prevent side effects when prescribing drugs.

The authors will identify a panel of pharmacogenetic biomarkers (significant allelic variants of CYP2D6, CYP3A4, CYP3A5),
enzyme activity biomarkers (CYP2D 6 and CYP3A phenotyping) and markers of transcription factor activity (microRNA) that
when coupled with clinical data on patients, data pharmacokinetic profile of drugs associated with the effectiveness and
safety of pharmacotherapy in patients with BPH. The final result of the work will be the development of an appropriate
clinical algorithm for the personalization of pharmacotherapy for BPH.

4.2. HayyHas 3HaYMMOCTb U aKTya/IbHOCTb pelleHNs 0603HaYeHHOM Npo6nembl

Ha pyCcCKoM 5i3biKe
[lns noBblweHMs 3 HEKTUBHOCTH TEpanUK B COBPEMEHHBIX peanusx npeasiaraeTcs akTMBHOE MCNOAb30BaHMeE
nepCcoHasM3MPOBaHHOMO NOAX0AA — MHAMBUAYA/bHBIMA NOAXO0MA K OTAENbHOMY MALUMEHTY C UCMOb30BAHUEM BaNUAHbIX
H6romapkepoB, 4TO NO3BOASET OLLeHMBATb IPHEKTUBHOCTL M 6@30MacHOCTb MPOBOAMMONM Tepanum ewg Ao eé Hayana [Coives
OA., 2017].
B HacTosIWwee BpeMs BONPOCHI MePCOHANM3aLMM HA3HAYeHUS NeKapCTBEHHOM Tepanuu naumeHTam ¢ CHMIM npu ATTDK He
pa3paboTaHbl B HAy4HOM coobuecTae. [pu 3TOM MMeeTcs HeBOobLIOE YMCNO UCCNeL0BaHMI, B KOTOPbIX MOAHUMAIOTCS
BOMPOCbI 0 HEOBX0AMMOCTM pa3paboTku AaHHOM TEMATUKU: UMEIOTCS AAHHbIE O MPOrHOCTUYECKOM LEHHOCTU FeHeTUY e CKNX
nonMmopdun3MoB B cucteMe GpepmMeHToB LMToxpomoB P450 (npeumylectseHHo CYP2D6, CYP3A4 n CYP3AS) ong TamMCyno3suHa,
CMNOA03MHa, AyTacTepuia.
CHMTI, accoumnmnpoBaHHbie ¢ [ATTDK, BoO MHOrMX Cilydasx HeraTMBHO BAMAIOT Ha GU3NYECKYHO U COLMANbHYI0 aKTUBHOCTb
60/bHbIX, YTO NPUBOAUT K 3HAYUTENIBHOMY CHUXXEHMIO KQ4eCTBa XXM3HU. [pu 0TCYTCTBUM abCOMIOTHBIX MOKa3aHUM K
OnepaTMBHOMY leYEHMIO MK OTKa3e NauMeHTa OT ONepaTMBHOrO NeYeHus, MeANKaMeHTO3HOe flevyeHune, HanpaBeHHOe Ha
yny4leHne Ka4yecTsa XXM3HM NauMeHTa, CTaHOBUTCS OCHOBoMoNaraowmM. OQHAKo, B ypONOrMYeCKom NpakTMKe HepeLleHHbIM
0CTaloTCS BONPOCh! BapMabenbHOCTU 3pheKTMBHOCTU M Be30nacHOCTM npenapatoB ans nevyernus CHMI npu AITDK: nnoxas
nepeHoCMMOCTb UM HU3KasA 3P DEKTUBHOCTb TEPANMM HA PAHHMX 3Tanax CTAHOBUTCS MPUYUHOW MHKOMMIAEHTHOCTY.
OnTuMMM3aums Tepanum C BO3MOXHOCTbIO Npeayrafatb 3P heKTMBHOCTb Ha3HaYae MO MOHOTepanuu, Hanpumep, al-Ab, nam nx
KoMbuHaumm ¢ 5-APU, M-Xb, unun npeaynpeamtb passutne HINP — Bce 3T0 N03BONSET CHU3WUTb PUCK MHKOMMIAEHTHOCTH K
neyeHunto naumenToB ¢ CHMIM npu AITDK.
B HacTosiwee BpeMs hapMakoreHeTM4eCkMe MccnenoBaHums npenapartos 0-Ab, 5-APU, M-Xb, 6eTa-3 aroH, P35 y nauneHTOB
¢ CHMIM npu OTTDK oTtcytcTaytoT. [laHHbIe NpenapaTtbl COCTaBAAOT OCHOBY (hapMakoTepanum yKa3aHHOM HO3010MMK, HO
OCTalOTCS HEBBISICHEHHBIMM MPUYMHBI BO3MOXHOM BapnabenbHOCTH 3G PeKTUBHOCTM 1 6e30MacHOCTH Tepanum AaHHbIMK
npenapatamu. OCHOBHbIE Npenaparbl, UCMOJb3yeMble B KIIMHUYECKOM NPaKTUKe Yposora, MeTabomn3mpyoTcs B OCHOBHOM
depmeHTamm CYP2D6 n CYP3A4/5:
- 01-AB: TamcynosuH (CYP2D6, CYP3A4, CYP3AS), cunonosuH (CYP3A4, CYP3AS + UGT2B7);
- 5-APW: pytactepupg (CYP3A4, CYP3AS), duHactepua (CYP3A4, CYP3AS);
- M-XB: conudeHaumH (CYP3A4), TontepoanH (CYP3A4, CYP2D6), desotepoamH (CYP2D6, CYP3A4);
- 6eTa-3 aroH: mupaberpoH (CYP3A4, CYP2D6+ UGT2B7);
- u®a35: tapnanadpun (CYP3A4).
NepcoHann3nMpoBaHHbIN NOAGOP NEKAPCTB U UM UX KOMOUHALUMI 0653aTeNbHO AOMKEH pa3pabaTbiBaTbhCs C y4ETOM reHOTUMNOB
CYP2D6, CYP3A4/5, koTopble onpeaenstoT CTatyc MeTaboInM3aTopoB, OCHOBAHHbIM Ha OLLEHKEe aKTMBHOCTU M3BECTHbIX
rannoTuno.. B dapMakoreHOMHbIX peKOMeHAALMAX 3TU KaTeropMm MeTabonn3aTopoB UCNONL3YIOTCS ANs NpefoCcTaBneHuUs
KIMHMLMCTAM peKoMeHAaUmMI No KOHKpeTHbIM JTTT ¢ Lenbio Koppekuun 103 UK Bbl6opa IeKapCTB, KOTOpble, Kak 0XXuaaeTcs,
6yanyT HeahdeKTUBHBIMM UM BPEOHbIMU A1 NALMEHTOB C ONpeAeneHHbIM CTaTycoM MeTabonmnsaropa.
CornacHo nocneaHMM TEHAEHUMAM B KTMHUYECKOM hapMakoreHeTUKe, pe3ynbTaTbl FeHOTUMMPOBAHMS AOMKHbI ObITh
[OMOJIHEHbI AaHHbIMU GEHOTUMMPOBAHMS, YTO B HALLEM UCCNeA0BaHUM ByaeT BKIKUATb: NAa3MeHHbI YpoBEHb CneundUYHbIX
MKKpO-PHK 1 oLeHKY akTUBHOCTM M30(epMeEHTOB LUTOXPOMA P450 No COOTHOLLEHMIO KOHLEHTPALIMI SHAOreHHbIX CybCTpaToB
M X MeTabonnToB B MOYE.
M3yyeHune BIMSHMS NoAMMOpPdM3MOB reHOB M30depMeHTOB LuToXpomMa P450 Ha apdekTnBHOCTbL M 6e3onacHocTb JIT ans
neyenus nauneHtos ¢ CHMIM npu ATTDK gaenseTca dyHaameHTanbHOM NpobaemMon, M Ha CerofHSAWHMIA AeHb OHA He U3y4YeHa.
BMmecTe c TeMm, pelueHne faHHOM NpobeMbl MOXET UMETb M NMPAKTUYECKMIM BbIXO: MOUCK M LOKA3aTeNbCTBO aCCOLMaALMA
(hapMakoreHoMHbIx BroMapkepoB, Npoduns KuHeTnku JIMN n BapuabenbHOCT 3PheKTUBHOCTU M YacToTbl pa3euTms HIP Ha
doHe MegukameHTo3HOM Tepanumn CHMI npu ATTDK no3BoaMT cocTaBuTb pekoMeHAaumMmn no nogbopy npenapartos U/muam nx
KOMOUHALMI C Y4ETOM He TONIbKO KJIMHMYECKOro aHaMHe3a NaLuMeHTa, HO M Ha OCHOBE ero MOJIEKYISSPHOro M MeTaboNoOMHOrO
npoduns, 4To JOMKHO B TEOPUM NOBbLICUTL 3D EKTUBHOCTb, 6€30MNaCHOCTb M B LIEJIOM KayeCTBO JIeH eHusI.
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bonblioe 3HaYeHne ansa peannsaumm NpoekTa UMeeT TOT PaKT, YTO M3yvaeMble Npenaparbl ABAKIOTCH JOCTYMHbIMU B PYTUHHOM
KIMHMY eCKOM NPaKTUKE NEKApCTBaMK, B KOTOPbIX HYXAaeTcs nojasnswollee 60bLWMHCTBO NALMEHTOB B M3y4aeMoM rpynne.
YUunTbIBas LUIMPOKMI CNEKTp NpenapaToB B apCeHane KAMHULMCTA U HECKO/IbKO NIMHUI Tepanuu, NpeanonaraeTcs, 4To
MCNo/b30BaHWe AONOJHUTENbHbIX 6MOMapKe poB MO3BOJMUT BblAENWUTb NALMEHTOB C BbICOKUM PUCKOM pa3BuTus HIP u BbiGpaThb
H6onee npremMneMyo KOHCEPBATUBHYIO TEPAMMUIO.

lNpoBeneHMe Takoro MCCiefoBaHUs He TONIbKO NO3BOASET YTOUHWUTb MHAMBUAYANbHbIE haKTOPbl 3O PEKTUBHOCTU 1
6e3onacHocTM n3yyvaembix rpynn JI, HO M YyCTaHOBWTL BaXKHbIE KOPPENALMU MeX Oy reHOM, NOKa3aTeNsiMm ero 3KCNpeccun u
AKTMBHOCTbIO 3H3MMA iN Vivo: 3TU AaHHble B AanbHenweM ByayT CAyXXUTb OpUEHTUPOM NPU NAAHUPOBAHUU HOBbIX
MCCnenoBaHui B CMEXHbIX 06nacTax.

Ha aH2NULICKOM S13bIKe
In order to improve the effectiveness of therapy in the modern realities, an active use of a personalized approach is proposed
- an individual approach to an individual patient using valid biomarkers, which allows to assess the effectiveness and safety of
the therapy even before it starts [Sychev DA, 2017].
Currently, the issues of personalizing the prescription of drug therapy for patients with LUTS in BPH have not been developed
in the scientific community. At the same time, there are a small number of studies that raise questions about the need to
develop this topic: there are data on the prognostic value of genetic polymorphisms in the system of cytochrome P450
enzymes (mainly CYP2D6, CYP3A4 and CYP3A5) for tamsulosin, silodosin, dutasteride.
LUTS associated with BPH in many cases negatively affects physical and social activity of patients, which leads to a significant
decrease in the quality of life. In the absence of absolute indications for surgical treatment or patient's refusal of surgical
treatment, drug treatment aimed to improve patient's quality of life becomes fundamental. However, in urological practice
the questions of variability of efficacy and safety of LUTS treatment for BPH remain unsolved: poor tolerance or low efficiency
of therapy at early stages causes incompetence. Optimization of therapy with the ability to predict the effectiveness of
prescribed monotherapy, such as al- adrenoblockers or their combination with 5a-reductase inhibitors, muscarinic receptor
antagonists, or to prevent the development of ADRs - all this allows to reduce the risk of incompliance to the treatment of
patients with LUTS in BPH.
Currently, there are no pharmacogenetic studies of al-adrenoblockers, 5a-reductase inhibitors, muscarinic receptor
antagonists, beta3-adrenergic agonist, and type 5 phosphodiesterase inhibitors drugs in patients with LUTS in BPH. These
drugs form the basis of pharmacotherapy of this nosology, but the reasons for the possible variability of efficiency and safety
of therapy with these drugs have not been elucidated. The main drugs used in clinical practice of urologist are metabolized
mainly by CYP2D6 and CYP3A4/5 enzymes:
- al-adrenoblockers: tamsulosin (CYP2D6, CYP3A4, CYP3AS), silodosin (CYP3A4, CYP3A5 + UGT2B7);
- 5a-reductase inhibitors: dutasteride (CYP3A4, CYP3AS5), finasteride (CYP3A4, CYP3A5);
- muscarinic receptor antagonists: solifenacin (CYP3A4), tolderoin (CYP3A4, CYP2D6), fesoterodine (CYP2D6, CYP3A4);
- beta3-adrenergic agonist: mirabegron (CYP3A4, CYP2D6+ UGT2B7);
- type 5 phosphodiesterase inhibitors: tadalafil (CYP3A4).
The personalized selection of drugs and or their combinations should necessarily be developed taking into account CYP2D6,
CYP3A4/5 genotypes, which determine metabolizer status, based on the evaluation of the activity of known haplotypes.
Pharmacogenomic guidelines use these metabolizer categories to provide clinicians with recommendations for specific drugs
to adjust doses or select drugs that are expected to be ineffective or harmful in patients with a particular metabolizer status.
According to recent trends in clinical pharmacogenetics, genotyping results should be complemented by phenotyping data,
which in our study will include: plasma levels of specific microRNAs and assessment of cytochrome P450 isoenzyme activity
by the ratio of concentrations of endogenous substrates and their metabolites in urine.
Studying the effect of cytochrome P450 isoenzyme gene polymorphisms on the efficacy and safety of drugs for the
treatment of patients with LUTS/BPH is a fundamental problem, and to date, it has not been studied. At the same time, the
solution of this problem may have a practical solution: the search and demonstration of associations of pharmacogenomic
biomarkers, drug kinetics profile and variability of effectiveness and frequency of adverse reactions against the background of
LUTS drug therapy in BPH will allow making recommendations on the selection of drugs and/or their combinations, taking
into account not only the clinical history of the patient, but also based on its molecular and metabolomic profile, which
should in theory improve efficiency, safety and in general, the effectiveness and safety of drugs in patients with BPH.
Of great importance for the implementation of the project is the fact that the studied drugs are drugs available in routine
clinical practice, which are needed by the vast majority of patients in the study group. Given the wide range of drugs in the
clinician's arsenal and several lines of therapy, it is expected that the use of additional biomarkers will allow to single out
patients with high risk of adverse reactions and select more acceptable conservative therapy.
Conducting such a study not only allows us to clarify the individual efficacy and safety factors of the groups of drugs under
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study, but also to establish important correlations between the gene, its expression indices and enzyme activity in vivo: these
data will further serve as a guide when planning new studies in related areas.

4.3. KoHKpeTHas 3aaaya (3aaauum) B paMmKax npo6sieMbl, Ha pelleH1e KOTOpOii Hanpae/ieH NPoeKT, ee Maclurab u
KOMNIEKCHOCTb

HQ pyCCKOM 5i3biKe
Llenb uccnegoBaHus — yCTaHOBUTL 3HAYMMbIE accoLMaLmMmn Mexay dapMakoreHeTMyeCckMMKU, MeTabomy eckumm u
TPaHCKPMNLUMOHHbIMM BMOMapKepamu 1 nokasatensamu 3 dekTMBHOCTM n Be3onacHocTu Tepanum nauueHTos ¢ CHMI npu
ATTDK.
OcHoBHOWM 3apa4ein uccnegoBaHUS sBnsSeTCs pa3paboTka NepcoHanM3MpoBaHHOIo N0AX0A4a K BbIBOPY M HAa3HAYEHUIO
npenapaToB 13 rpynnbl al-agpeHo610KaTopoB, MHIMBUTOPOB 5-anbda-penykTasbl, M-x0nMHOHA0KATOPOB, aroOHUCTOB b3-
aHApOPELENTOPOB, MHIMBUTOPOB pocdoamacTepasbl 5 TMNa U/Man X KOMBUHaLMI Y naumeHToB ¢ CHMIT npu
noareepxaeHHor [ANMDK Ha ocHoBe dapmakoreHeTyeckux 6uomMapkepoBs (MOIMMOPPU3MbI FreEHOB, KOAUPYHOLWMX CUHTE3
nsodepMeHTOB ceMeincTea umnToxpoma P450 — CYP2D6 1 CYP3A, npyHUMAOLLMX y4acTUe B MeTaboM3Me 3TUX Npenapatos),
61MomapkepoB pepMeHTaTUBHOM akTMBHOCTU (oueHKa akTuBHOCTM CYP2D 6 n CYP3A c nomoLubto MeTabosmMyeckoro oTHoLeHUS
KOHLEHTPaLMi 3HAOTEHHbIX CYOCTPaTOB AaHHbIX M30(EPMEHTOB U X MeTaboNUTOB B Moue: 6-6eTa-
ruapokcukoptnson/koptmson — ang CYP3A; 6-ruapokcu-1,2,3,4-TeTpornapokcu-6eTta-kap6onmH/nuHonuH - CYP2D6) un
MapKepoB aKTUBHOCTU TPAHCKPUMNLMOHHBIX GaKTOPOB (MyTeM aHanM3a NnasmMeHHbIX YpoBHe W cneunduyHbix Mukpo-PHK has-
miR-370-3p, miR-27b).
B xope peannsaumun npoekTa Bnepeble NAaHUpyeTcs NpoBecTy hapMakoreHeTUYeCcKoe UccnefoBaHue Lenoi rpynmbl
npenaparos, ucnonbsyemoix ang repanun CHMIM npu ATDK, y naumMeHTOB ¢ COOTBETCTBYIOLWMM AMArHO3OM.
lMnaHupyeTcsa pa3paboTaTb anropuT™M NepcoHanmn3aumm neyermns nauneHtos ¢ CHMIM npu ATTDK, koTopbiit 6yneT npeanonaratb
BO3MOXHOCTb BbibOpa Npenapata 13 rpynmnbl a-agpeHo610KaTopoB M/uam nx KOMBMHaLMK C NpenapaTtaMmm MHIMBUTOPOB 5-
anbda-penykTasbl, M-xonmMHO6A0KaTOPOB, aroHUCTOB b3-anpeHopeLenTopoB, MHIIMBUTOPOB GpocdoamacTepasbl 5 Tuna.
lMepcoHann3nMpoBaHHbIM BbIOOP TaKTUKKM hapMakoTepanuu Ans LaHHOW KaTeropum NaumMeHTOB CyLEeCTBEHHO MOBbICUT
3 deKTMBHOCTb M 6E30MaCHOCTbL TEPaNMK, CHU3UT CPOK Nogbopa npuemnemMoro npenapara u/unm KoMbMHaumMm Npenaparos,
YAYYLWMT NPOrHO3 BCEACTBME OONbLLEN KOMMIQEHTHOCTY NaLMeHTOB. Llenb npoBeaeHMS NepCcoHanM3MpoBaHHOro noabopa
(apmakoTepanuu y NaLMeHTOB C TaKoW HO300rMen He Tonbko 3ddekTueHoe kynupoBaHue CHMTII, HO n npegynpexaeHue
HeXXenaTeNbHbIX IEKAPCTBEHHbIX peakLMi, Bbl3blBaEMbIX NpenapaTamu AaHHbIX IPynm, KOTOpble MOTYT pa3BUBATLCS MpU
noabope oNnTMManbHOM TepanmMu MOHOMNPEeNnapaToM UM KOMOMHaLUMeE N NpenapaTos.
[n3aliH nccnenoBaHMs NO3BOMUT BbiSIBUTb 3HAYMMblE acCoLMaLmm Mexay buoMapkepamu: B3aMMOAENCTBUE MeXOY MUKPO-
PHK 1 peHoTMNMUYEeCKOM aKTUBHOCTbIO 30 epMeHTOB LmMToxpoma P450, reHeTnyeckoro nonMmMop@uama ¢ aKcnpeccuen reHa
M aKTUBHOCTbIO PepMeHTa.
Mo pe3ynbTatam npoekTa 6yayT pa3paboTaHbl pekoMeHAAL MM N0 NepcoHanm3aummn GapmakoTepanum y naupeHTos ¢ CHMI
npu noateepxxaeHHoM AT TDK, Ha 0CHOBe KAMHUYECKMX M BMONOrMYeCKMUX AaHHbIX.
B uenom, Lenbio NpoekTa 9BNSETCA NOBbIWeHWe KavecTBa papMakoTepanuu naumeHTos ¢ CHMIM npu AKX ¢ ncnonbsosaHvem
(apMakoreHeTU4eCKMX, MeTabONOMHbIX U TPAHCKPUNTOMHbIX HMOMapKepoB.

Ha GHeNULICKOM $513bIKe
The aim of the study is to establish significant associations between pharmacogenetic, metabolic and transcriptional
biomarkers and the efficacy and safety of therapy in patients with BPH.
The main objective of the study is to develop a personalized approach to the selection and prescription of drugs from the
group of al-adrenoblockers, 5-alpha reductase inhibitors, M-cholinoblockers, type 5 phosphodiesterase inhibitors, beta3-
adrenergic agonist and/or their combinations in patients with LUTS in confirmed BPH based on pharmacogenetic biomarkers
(gene polymorphisms, cytochrome P450 family isoenzyme synthesis - CYP2D6 and CYP3A involved in the metabolism of
these drugs), enzymatic activity biomarkers (assessment of CYP2D6 and CYP3A activity using the metabolic ratio of
concentrations of endogenous substrates of these isoenzymes and their metabolites in urine: 6-beta-hydroxycortisol/cortisol
for CYP3A,; 6-hydroxy-1,2,3,4-tetrohydroxy-beta-carboline/pinoline for CYP2D6) and markers of transcription factor activity
(by analyzing plasma levels of specific microRNA has-miR-370-3p, miR-27b).
In the course of the project it is planned to conduct for the first time a pharmacogenetic study of the whole group of drugs
used for the therapy of BPH in patients with the corresponding diagnosis.
It is planned to develop an algorithm for personalized treatment of patients with BPH in patients with BPH that will involve
the possibility of selecting a drug from the group of a-adrenoblockers and/or their combination with 5-alpha-reductase
inhibitors, M-cholinoblockers, beta3-adrenergic agonist and type 5 phosphodiesterase inhibitors. The personalized choice of
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pharmacotherapy tactics for this category of patients will significantly increase the effectiveness and safety of therapy, reduce
the period of selection of an acceptable drug and/or combination of drugs, improve the prognosis due to greater compliance
of patients. The purpose of personalized pharmacotherapy selection in patients with this nosology is not only to effectively
stop LUTS, but also to prevent adverse drug reactions caused by drugs of these groups, which may develop when selecting
the optimal therapy with a monodrug or combination of drugs.

The study design will identify significant associations between biomarkers: the interaction between microRNA and phenotypic
activity of cytochrome P450 isoenzymes, genetic polymorphism with gene expression and enzyme activity.

Based on the results of the project, recommendations will be developed for the personalization of pharmacotherapy in
patients with LUTS with confirmed BPH, based on clinical and biological data.

In general, the goal of the project is to improve the quality of pharmacotherapy of patients with LUTS with BPH using
pharmacogenetic, metabolomic and transcriptomic biomarkers.

4.4. HayyHas HoBM3Ha MCCNEeA0BaHUIA, 060CHOBaHUE AOCTMXKMMOCTH pelleHUsl NOCTaBNEeHHOM 3aAaun (3aaay) U BO3SMOXKHOCTU
nonyvyeHus npeanonaraeMbix pesynbratos

HQ pYCCKOM 5i3biKe
B MMpoBOM Hay4HOW NnTepatype oTMeYaeTcs AePuumT paboT no hapMakoreHeTUYeCKUM UCCIeA0BaHUSIM NPenapaTos,
MCMOoNb3yeMblX B nevyeHun naumeHtos ¢ CHMIM npu ATTDK. Ony6anKkoBaHbl OTAENbHbIE UCCEA0BAHNS MO PapMaKoreHeTUKe
anbda-agpeHobnokaTopa TaMCyNo3MHa Y 340POBbIX LOOPOBOABLLEB, HO AAHHbIX MO KIMHUYECKOMY M3Y4EHMIO HA MaLMeHTaX
HeT. ABTOpbl NOA06HbIX PabOT OrpaHNYMBAKTC HEOOXOAMMOCTbI0 NPOBEAEHNS UCCNEL0BAHUI B KNIMHUKE, aKLEHTUPYS
BHMMaHME Ha BO3MOXHOCTU UCMONb30BAHWUS Pe3yNbTaToB C LeNbio MHAMBKAYaAM3aummn hapMakoTepanmm Takmux nauMeHToB.
OTeuyecTBeHHbIX PaboT MO AaHHOM NpobnemaTuke HeT. AHaNOrMYHas CUTyaums BUAMTCS OTHOCUTENBHO U3YYeEHUS
NPOrHOCTUYECKOM ponn MUKpo-PHK Kak Mepbl MOBbILLIEHUS TOYHOCTU Pe3Y/bTaTOB reHOTUNMPOBaHMS. IokazaHo, YTO YpPOBEHb
cneunduryuHbix MMKpo-PHK accoummpoBaH ¢ akcnpeccuei KOHKpeTHbIX reHoB. B yponornyeckon cepe nogobHbIX
MccnenoBaHUiA He MPOBOAMNOCE.
3annaHMpoBaHHbIe Lenb 1 338a4m ByayT LOCTUTHYTbI, TaK KaK NaHUpyeMbl i1 An3aiH cCnefoBaHUS (CM. pUcCyHoK 1 B
NPpUNOXEHMM) OTBEYAET CNeAYIOLLMM KPUTEPUSM:
- B UCCNenoBaHWe ByayT BKIKOYEHbI NAUMEHTbI C MOATBEPXAEHHbIM AnarHo3oM [ITDK, koTopble nonyyaroT iIe4yeHne CornacHo
NPUHSATBIM CTaHAAPTaM M KIIMHUY eCKUM pekoMeHaaumaMm [KnuHuyeckue pekomeHgaumm no ArMHK ot M3 PO, 2020];
- ByneT ocylwecTBASTLCS HabNoAeHME 33 COCTOSIHUEM NALMEHTOB C 0693aTeNbHOM OLEHKON AMHAMUKMU KIIMHUY € CKUX
nposiBneHui 3abonesaHus B Buae ymeHbleHuns CHMI no gaHHbIM IPSS 1 Qol, yMeHblueHWs 06bEMa 0CTaTOYHOM MOYM NO
AaHHbIM Y3W, yBenny eHns MakCMMarnbHOM CKOPOCTU MOYU U CpeaHeN CKOPOCTU MOYeUCNYCKaHUS NO AaHHbIM ypodnoyMeTpuu;
, Y MAUMEHTOB NpUHUMAOLLMX U-5APU ymeHblueHne obbema MK no pgaHHbiM TPY3N.
- MauMeHTbl ByayT noyyaTb Tepanuto npenapatamu ans nevenuns CHMIM npu AITDK no nokasaHWsM CornacHo KIMHUYECKUM
peKoMeHAALUMAM U CTaHAApTaM (B Ka4eCTBe MOHOTepanuu u/unv B Buae KOMOMHALMKU B 3aBUCUMOCTH OT NOKA3aHMI).
Y nauneHToB 6yaeT onpenenieHa MUHMMaNbHAs PpaBHOBECHAs KOHLEHTpaLmMs Ha3Ha4aeMoro npenapara u/unm KoMbuHaumm
npenapaToB B 3aBUCMMOCTM OT NOKa3aHWit 1 BepudburLMpoBaHa NPU NOMOLLUM BbICOKOIDDEKTUBHOM XMUAKOCTHOM
XpoMmatorpadumm ¢ TaHAEMHOM MacC-CcnekTpoMeTpuyeckon aetekumen (BIXX-MC/MQ).
Bce npenapatbl 13 rpynnbl 01-agpeHo610KaTopoB, MHTMBUTOPOB 5-anbda-penykrasbl, M-X0IMHOOIOKATOPOB, arOHUCTbI b3-
agpeHopeLenTopoB, MHIMbUTopoB docdoamnacTepassl 5 TMNa, pekoMeHAyeMble YPOAOrMyeCckum coobLIecTBOM U
ucnonb3yeMble B peanbHoi npaktuke ansa neveHuns CHMIM npu OTTDK, MeTabonmsnpyoTcs ¢ NOMOLLBO pepMEHTOB CUCTEMBI
uutoxpomos P450 — CYP2D6 n/umm CYP3A4, CYP3AS (cM. Tabamuy 2 B NpUIoXKeHuu), N03TOMy AM3aiHOM UCC/ie0BaHUS
3aK/3AbIBAETCA, YUTO Y KaXKA0ro nauneHTa 6yayt onpeneneHsl noanmopdmsmel reHos CYP2D6, CYP3A4, CYP3AS meTonoM
nosMMepasHoM LenHOM peakuun B peasibHOM BpeMeHU. AKTMBHOCTb 3odpepmeHToB CYP2D6, CYP3A4 GyneT n3mepeHay
KaXA0ro nauueHTa B AMHAMUKE NPy MOMOLLM BblCOKO3IDEKTUBHOW XMAKOCTHOM XpomaTorpadumn metabonmtos B Moye. byoeT
npoBefeH aHanu3 naasMeHHbIX ypoBHen cneunduuHblix ang CYP2D6 u CYP3A4 mukpo-PHK.
MNpennaraemas TeMaTMKa UCCIeA0BAHUS ABNSETCS HOBOM 1S HAYYHOIO KONEKTMBA, HO BMECTE C TeM, HAay4Has rpynna umeet
OnMbIT MPOBEAEHMUS KIIMHUYECKMX (DapMaKoreHeTUYeCcKUxX nccnenoBaHmin, B nlabopatopum NocTaBneHbl M 0TpaboTaHbl METOAMKM
reHoTunuposaHus CYP2D6, CYP3A4, deHotunupoBaHusa nsodepmeHtor CYP2D6, CYP3A4, onpeneneHus ypoBHS
NeKapCTBEHHbIX BeLeCcTB U BMOMapKepoB B Nia3Me KPOBU, COTPYAHWMKM UMEIOT OMbIT aHan3a ypoBHS Mukpo-PHK B nnasme
KpOBM.
Mony4eHHble pe3ynbTaTbl aCCOLMATUBHOMO aHaM3a BAMSIHUS KIIMHUYECKUX, PapMaKoreHeTUY eCK1X, MeTaboNoMHbIX,
TPaHCKPMNTOMHbIX MapkepoB Ha 6e30MacHOCTb U 3 deKkTMBHOCTL papmakoTepanuu nauneHTos ¢ ANMDK npenapatamu u3
rpynn ol-agpeHo6n0KaTopoB, MHIMOBUTOPOB 5-anbda-peaykrasbl, M-X0IMHOGIOKATOPOB, arOHUCTLI b3-aapeHopeLenTopos,
MHrMBbUTOpOB hochoamacTepasbl 5 TMNa, BKIOYAs MX KOMBMHaLUMK, ByAyT 3aN10XKeHbI B peKOMeHAALumMM No noabopy TakTUKK
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NeyeHus TakMX NaLMEeHTOB (Ha3Ha4YeHMe MoHOTepanuu uam koMbuHaumu JN, ansa npepynpexxaeHus passuTUs NoHOYHbIX
3¢ dekToB Npu HazHa4YeHuwm J1T1), KoTopble ByayT y4MTbIBaTb KaK KIMHUYECKKe, Tak M Buonormyeckune daktopol.

Ha aH2/IUTCKOM A3biKe
In the world scientific literature, there is a shortage of works on pharmacogenetic studies of drugs used in the treatment of
patients with BPH in BPH. Individual studies on the pharmacogenetics of the alphal-adrenoblocker tamsulosin in healthy
volunteers have been published, but there are no data on clinical studies on patients. Authors of such works are limited to the
need for clinical studies, focusing on the possibility of using the results to individualize the pharmacotherapy of such patients.
There are no domestic works on this subject. A similar situation is seen with regard to the study of the prognostic role of
microRNA as a measure to improve the accuracy of genotyping results. It has been shown that the level of specific microRNAs
is associated with the expression of particular genes. No such studies have been conducted in the urological field.
The planned goal and objectives will be achieved because the planned study design (see Figure 1 in the appendix) meets
the following criteria:
- Study will include patients with a confirmed diagnosis of BPH who receive treatment according to accepted standards and
clinical guidelines [Clinical Recommendations on BPH from the Ministry of Health of the Russian Federation, 2020];
- patients will be monitored with mandatory assessment of the dynamics of clinical manifestations of the disease in the form
of reduction of LUTS according to IPSS and Qol, reduction of residual urine volume according to ultrasound, increase in
maximum urine output and average rate of urination according to uroflowmetry, in patients taking and-5A reduction of
prostatic volume according to TRUS.
- patients will receive therapy with drugs for the treatment of BPH according to indications according to clinical guidelines
and standards (as monotherapy and/or as a combination depending on indications).
Patients will have a minimum equilibrium concentration of the prescribed drug and/or drug combination, depending on the
indication, determined and verified by high-performance liquid chromatography with tandem mass spectrometric detection
(HPLC-LC/MS).
All drugs from the group of al-adrenoblockers, 5-alpha reductase inhibitors, M-cholinoblockers. beta3-adrenergic agonist
and type 5 phosphodiesterase inhibitors recommended by urological community and used in real practice for treatment of
BPHND, are metabolized with the help of cytochrome P450 system enzymes - CYP2D6 and/or CYP3A4, CYP3AS (see Table 2
in Appendix. Therefore, the study design assumes that the polymorphisms of the CYP2D6, CYP3A4, and CYP3A5 genes will be
determined by real-time polymerase chain reaction in each patient. The activity of CYP2D6, CYP3A4 isoenzymes will be
measured in each patient using high-performance liquid chromatography of metabolites in urine. Plasma levels of CYP2D6
and CYP3A4-specific microRNAs will be analyzed.
The proposed subject of research is new for the scientific team, but at the same time, the research team has experience in
clinical pharmacogenetic studies, the laboratory has put and perfected methods for genotyping CYP2D6, CYP3A4,
phenotyping isoenzymes CYP2D6, CYP3A4, determination of plasma levels of drugs and biomarkers, the staff has experience
in analyzing plasma levels of microRNA.
The obtained results of associative analysis of the influence of clinical, pharmacogenetic, metabolomic, transcriptomic
markers on the safety and efficacy of pharmacotherapy of patients with BPH using drugs from the groups of al-
adrenoblockers, 5-alpha reductase inhibitors, M-cholinoblockers, beta3-adrenergic agonist and type 5 phosphodiesterase
inhibitors, including their combinations, will be incorporated into recommendations for the selection of treatment tactics for
such patients (prescribing monotherapy or a combination of drugs, to prevent the development of side effects of drugs),
which will consider both clinical and biological factors.

4.5. CoBpeMeHHOe COCTOsIHME UCCIeA0BaHUI NO AAHHOI Npo6neMe, OCHOBHbIE HanpaBneHUs UCCNeA0BaHUI B MMPOBOA
HayKe W Hay4Hble KOHKYPEHTbI

HQ pYCCKOM 5I3bIKe
BBepneHune

[lobpokayecTBeHHas runepnnasms npeacrarensHon xxenesbl (AIMK) — 04HO M3 caMbiX pacnpoCTpaHEHHbIX 3a00/1eBaHMIA
cpeam My>XUMH CpeaHero, MoXmaoro U CTapyeckoro Bo3pacta. TpaguUMOHHO A06pOKayYeCcTBEHHAs rMnepniasms
npeactarensHon xenesbl (AITDK) cuntaeTcs 0CHOBHbIM NAaTOreHeTMYeCKUM 3BEHOM CUMMTOMOB HUXHMX MOYEBbLIX MyTEW Y
MY>KY UH.

ATITDK sctpeuaetcay 70-75% naunenTos ctapwe 60 netny 85-90% ctape 80 neT n xapaktepu3yeTcs HapyLLe HUSIMU
MOUYeunCnyCKaHus, yBeIMYeHeM NpeacTaTeNbHoM Xene3bl, MHGpaBe3ukanbHoi o0bcTpykumeit. OnHO U3 [OCTMKEHUIA
nocneaHuX NeT COCTOMT B MONyYeHUn yoeauTe bHbIX LaHHbIX 0 ToM, 4To CHMIT - nporpeccupytollee coctosHue. V3BecTHO,
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YTO NPUBIM3UTENBHO Y 25% MyXXUMH cTapwe 50 feT ¢ HapyweHUsIMM MoYenCcnycKkaHus, obycnoeneHHbiMu DK, 3abonesaHune
BblpaXX€HHO NPOrpeccupyeT, YTO NPMBOAMT K HE0H6XOAMMOCTU ONEPATUBHOIO NleyeHus. [Npu oTCyTCTBUM aBCOMOTHbIX
NMOKa3aHWI K OnepaTMBHOMY JIeYEHMIO, MM OTKa3e MauMeHTa OT ONepaTMBHOIO NeYeHuUs, MeANKAaMEHTO3HOE Nle4eHue,
HanpasfeHHOEe Ha yNyylleHNe KayecTBa XXMU3HKU NauMeHTa, CTaHOBUTCS OCHOBOMOMAralowmM. B cea3u ¢ 3Tum, ogHa u3 uenew
MeamkaMeHTo3HoM Tepanuu AINMDK 3akntouaeTcs B kynmupoaHum CHMI B KOpoTKME CPOKK, CBEAEHUMN K MUHUMYMY MOBOYHbIX
3¢ PeKTOB neveHus, NpesoTBpaLleHNU PA3BUTUS OCTIOKHEHUI U NOAAEPXKAHMUM Ka4eCTBA XKM3HM NALMEHTOB Ha NPUEMIEMOM
ypOBHe.

be3ycnosHo, NpenMyLLeCTBOM MeAMKAaMEHTO3HOM Tepanuu SBNSETCS ee HU3Kasi CTOMMOCTb MO CPABHEHUIO C XMPYPruyecknuM
BMeELLATeIbCTBOM. 3aTpaThbl HA OAHOMO NaLMEHTa B roA NPy KOHCEPBATUBHOM Tepanuu B 2,2 pa3a HUXe, YeM Mpu
TpaHCcypeTpanbHOM pesekuun npocTtathbl [Lanes SF et al., 1996]. Takxe, CTOUT OTMETUTL M AOCTYNHOCTb KOHCEPBATUBHOM
Tepanuu: TaK, N0 AaHHbIM yueHbix u3 CLUA, eciv B KoHLe XX BeKa MeIMKAaMEHTO3HOM Tepanuu NoaBepraanch Tonbko 46%
naumerToB ¢ ATTDK, To B 2002 roay - yxe 82% [Vela-Navarrete R et al., 2005], a B nocnegHue rogbl — 87-94% naumeHToB C
AITDK [Filson CP et al., 2013]. B cBa3u ¢ 3TuM, 0gHa U3 Lenei MeaukameHTo3How Tepanum ATTDK 3aknovaeTcs B
KynuposaHun CHMIT B KOpoTKkMe CpoKu, CBEAEHUM K MMHUMYMY NOB0YHbIX 3P EKTOB NeYeHus, NpefoTBPaLLEHUMN PA3BUTUS
OCJ/IOXXHEHWUI U NOAAEPXKAHUMN KAy eCTBa XMU3HU NaLUEHTOB.

MeMKaMeHTO3Has Tepanus pacCTPOMCTB MoYeucnyckaHums, obycnosneHHbix AIMTDK, HaxoauT Bce 6onee wmpokoe
NpUMeHeHWe, TO BpEMS Kak XMPYpruyeckue MeToabl eveHunst CTaHoBATCS MeHee nonynspHbiMu [Hutchison A et al., 2007]. C
O[HOM CTOPOHbI, 3TO CBA3aHO C NOSBEHWEM HOBbIX IEKAPCTBEHHbIX NPENAPATOB, a C APYroM — C YBENMYEHMUEM 3HAHWUIA U
onbiTa B papmakotepnum CHMI 1 nyteii ee onTummsaumu. Bo3MOXHOCTU MeauMKaMeHTO3HOM Tepanuu KpaiHe pasHoo6pasHbl
M BK/IOYAIOT KaK COYeTaHHOE HazHa4yeHue npenapaTtoB U3 HeCKObKMX hapMaKoNornyeckux rpynm, Tak 1 MoOHOTepanutio.
HazHaueHwue al-Ab sBnseTcs Hanbonee pacnpoCTpaHEHHbIM BapMaHTOM MeAMKaMeHTO3HoM Tepanuun ATTDK 1 npumeHseTca y
NaLMeHTOB U C IETKMMU, yMepPEHHbIMU U TkenbiMu CHMI npu oTcyTcTBUM GakTOpoB pucka nporpeccuposanusa OTTDK. Ecim
CYUTaTb TPAHCYPETPaA/bHYIO pe3eKLUMI0 afeHOMbI NpeacTatenbHom xenessl (TYPIK) «3010TbiM CTaHAAPTOM» XMPYPruyeckoro
neyenus AITDK, To npuMeHeHune al-Ab MOXHO OTHECTU K «30/10TOMY CTaHAAPTY» KOHCEPBAaTUBHOW Tepanuu 3TOro
3aboneBaHus. OHM NO NpaBy CUYMTAKOTCS NpenapaTtamMu Bbibopa B 1e4eHMU PacCTPOMCTB MOYEUCNYCKaHMa Y nauneHTos ¢ AINTDK.
EBponeiickas yponornyeckas accoumaums B HacTosiLee BpeMs peKOMeHAYET UX NMPUMEHEHME B KayeCTBe NpenapaTos
nepBoro psaa ANs NevyeHns paccTpoicTB Moyencnyckanusa y nauneHtos ¢ ANMDK [Gravas S et al., 2021]. HecmoTps Ha wWWpokui
BbIOOp NpenapaTos AaHHOM rpynnbl, Bce 01-aapeH060KaTopbl UMEOT CXOAHYIO KNMHUY eCKyto 3pdeKTMBHOCTb. BbipaxxeHHoe
CMMNTOMAaTMYECKOE YNyyLieHne 1 bnaronpusTHas AMHaMKKa 06beKTUBHbIX NOKaszaTenen, 06bl4HO, 4OCTUrAOTCA B NepBble 2-4
Hejenm npuMeHeHus 0l-agpeHo610KaTOPOB M COXPAHAKOTCS B TEYEHME NOCAEAYIOET0 CPOKA IeYeHus.

lMpwu BeIGOpe NpenapaToB KIMHULMCTLI OTAAKT NpeAnoyYTEHUE CeNneKTMBHbIM al-aapeHobnokatopam, 4To 06yCNIOBNEHO UX
xopolei 3¢ PeKTUBHOCTLIO M NpueMneMoi 6esonacHocTbo. BMecTe ¢ TeMm, addekTMBHOCTL 01-aapeH06N0KaTOPOB MOXET
BapbUPOBATLCA Y Pa3/IMUHbIX FPYNN Ntoaen, a 1o 1/3 nauneHToB MOTyT 3asB1sTb 0 ero HeaddekTneHocTn [Roehrborn CG,
2009; Lyseng-Williamson KA, 2002]. JaHHble 0c0BeHHOCTM MOTYT HaXOAMTb OTPAXKEHWE B BapnabenbHOCTH
(apMaKoKMHeTUYeCKMX NapaMeTPOB NPenapara, YTo MOXeT 0TPaXaTbcs Ha 3P dEeKTMBHOCTM M Be30MacHOCTM Npenapara.
Y4uTbIBas CNOXHbIN NaToreHe3 paccTponcTs Moveucnyckanus y amy, ¢ ANMDK oyeBnaHo, 4To KOMBUMHMPOBAHHOE Ha3HaYeHue
npenapaToB ABYX pa3HbiX GapMaKonorMyeckmx rpynmn no3BoseT OKa3blBaTb BO3AENCTBME HA C/IOXKHbIE MEXAHW3MbI
natoreHe3a CHMI 1 BbI3bIBaTb CYLIECTBEHHOE YyYLUEHUE KayeCTBa XXM3HK naumeHToB ¢ ATTDK. K paboyumm koMbUHaumaMm
OTHOCATCS: KOMOMHMPOBAHHOE NpuMeHeHue 5-APU u al-Ab, al-Ab 1 aHTaroHMCTOB MyCKapMHOBbIX peLenTopoB/B3-aroHUCTOB
appeHopeuentopoB U al-Ab+u®35.

Anbda-agpeHobnokatopsl

Ha cerogHawHuii aexb npu Tepanum OITHK ¢ yMEPEHHBIMU 1 BblpaXXEHHbIMU HApYLUEHUSMU MOYEUCMYCKAHUA YCNeLHO
NPpUMEHSIIOT Npenaparbl rpynmnbl 01-aapeHobn0KaTopoB, KOTOPbIe SBANKOTCS NpenapaTamy NepBoro Bbibopa Npu neveHunm
CHMIM Bcnepcteune OTDK. Ha ceropgHAwHMI feHb B apceHane Bpaya UMeeTcs Lenbli psag 0l-aanpeHobnokatopos. OHK
pa3M4aoTCs NO CTEMEHU CENEKTUBHOCTU (M36MpaTeNbHOCTHM) K pa3HbiM noaTunam ol-agpeHopenentopoB. Tepa3osuH,
[OKCa303MH U anbdy303MH OTHOCATCS K HECENEeKTUBHbIM 01-aapeHobnoKaTopaM 1 B paBHOW cTeneHun Bnokupytot Be 0l-
appeHopeuenTopsl. K cenektuBHbiM 01-aapeHoba0kaTopaM OTHOCST TaMCYN03MH U CUN0A03MH. Hanbonee yacTbimMu
no6o4HbIMK 3 dekTamMu Npu npuemMe al-aopeHOOMIOKATOPOB ABASIOTCA OPTOCTATUY ECKAs TMNOTEH3US, FONIOBOKPYXXEHME,
acTeHUs, M YacToTa UX pasBUTUS UMeeT Ao303aBucuMbln 3bdekT [Michel M et al., 2005]. Basoagunatupytowme s dekTbl
Hanbonee 4acTo BblpaKEHbI MPU NPUMEHEHWM JOKCA303MHA U TEPA303MHA, PEXE — MPU NPUMEHEHNUM andy303MHa U
TaMCYNO3MHaA: BEPOSTHOCTb HEBNAroNpPUSATHLIX SBAEHMI CO CTOPOHbI CEPAEYHO-COCYAUCTONM cucTeMbl — 3.3 1 3.7,1.7n 1.4
cootBeTcTBeHHO [Nickel JC et al., 2008]. CnepyeT y4muTbIBaTb, YTO NALMEHTbI C CONYTCTBYHOLWMMM CepAeYHO-COCYAUCTbIMU
3aboneBaHMAMM U/UNK CONYTCTBYIOLLE M Tepanuelt Ba30aKTMBHbIMKU NpenapataMu MOryT 6biTb BOCMPUMMYMBBI K Ba30AMNATaLMK,
WHAYUMpOBaHHOM a-6nokatopamu [Barendrecht MM et al., 2005]. Ciona BKNOUAOTCS FTMNOTEH3UBHbIE NpenapaTbl (HanpuMep,
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QHTaroHMCTbI O-apeHOPELLENTOPOB), ANYPETUKM, BNOKATOPbI KanbLMeBbIX KaHanos Ca2+, MHrnbutopbl AN 1 aHTaroHMCTbI
peLenTopoB aHrMoTeH3uHa ll, a Takke MHrMbuTopbl docdoamactepassl (PL13), HazHaYaeMble NPU 3PeKTUNBHON ANCHYHKLUK
nnm CHMI [Barendrecht MM et al., 2005].

B pykoBoacTee EBponeickon accoumaummn yponoros (2021 r.) no neyeHunto CMMNTOMOB CO CTOPOHbI HUXHMX MOY € BblBOASLLMX
nytei (Guidelines on the Management of Non-Neurogenic Male Lower Urinary Tract Symptoms (LUTS), incl. Benign Prostatic
Obstruction (BPQ)), coobuiaeTcs o ToM, 4TO BCe 01-agpeHo610KaTopbl 0AMHAKOBO 3 deKTUBHbI B 0THOLWEHUM CHMI, eciv oHn
HasHayeHbl B agekBaTHbix fo3ax [EAU Guidelines. Edn. presented at the EAU Annual Congress Milan 2021]. Takum o6pazom, ¢
y4eTOM OAMHAKOBOM 3P HEKTUBHOCTU PA3NUUHBIX CENEKTUBHBIX 01-anpeHobnokatopos npu neyeHun CHMI scnencteme
ATTDK pelwatowee 3HaYeHWe 0CTaeTCs TONbKO 3a NapameTpamu 6e30NacHOCTH, B CBA3M C YEM B peanbHOM KIMHUYECKOW
npakT1ke Havbonee WKMPOKO UCMONb3YHTCSA TAMCYNO3UH U CUNOL03UH.

TamcynosuH aengeTcs cybcTpatom epMeHTOB cUCTeMbI LMTOXpOMOB P450 neyeHun. MeTabonnsM TaMCyno3mHa LWMPOKO
nsyyeH. buotpaHchopmaumsa TaMCyno3mMHa MPOUCXOAMT B NeYeHu Npu yyactum hepMeHTOB cUCTEMbI LMTOXpomoB P450 ¢
0b6pa3oBaHMEM aKTUBHbIX MeTabonnToB. OfHOBPEMEHHOE Ha3zHauYeHWe TaMCyN03MHa C MOLLHbIMU UHTMBUTOPaMu
usopepmenta CYP3A4 unm y naumeHTOB C HapylueHneM MeTabonnsma nsodepmerta CYP2D6 MOXET NpUBECTU K YBEIMYEHUIO
KOHLIeHTpaLMm1 TaMCyNo3u1Ha, 4To ByaeT oTpaxaTbcs Ha 6esonacHocTu dapmakoTepanuu [Flomax FDA label, 2012].
MpumeHeHue nHrnbutopa CYP2D6 (Hanpumep, napokceTuHa) imbo nHrnbutopa CYP3A (Hanpumep, KETOKOHA30/1a) MOXKeT
NPUBECTU K NOBbILLEHHOW 3KCNOo3uumMm npenapara [Troost) et al., 2011]. Tamcyno3uH obnapgaeT noutn 100% 6GMOAOCTYNHOCTBIO
[Van Hoogdalem E et al., 1997], 06b14HO XOPOLIO NEPEHOCUTCS, HO YacToTa NOBOYHbIX 3hdeKTOB KOppenupyeT € 030
npenapata [Lowe S 2005]. Monagas B neyeHb, NoaBepraeTcs MHTEHCMBHOMY MeTabomsMy ¢ obpaszoBaHMeM MeTaboNUTOB, HO
obLwee dapmakonornyeckoe fecTBMe npenapara 3aBUCUT OT GapMaKOKMHETUKM MCXOAHOIO COeAMHEHUS (TaMCYN03MHa).
MomuMo hapMakonorMyecknx CBOMCTB 0bpasyrolupmecs MeTabonuTsl MOryT 0613AaTh U TOKCUYECKUMU CBOMCTBAMM.
PacnpocTpaHeHHble HexenaTtesbHble IeKapCTBEHHbIE peakLmy Ha POoHe npueMa TaMCyN03uHA - COCYAUCTbIE OCNOXHEHUS
(ronoBOKpyXeHWe, rMnoTeH3ns, 06MoOpPOK); ONUCaHbI U Apyrue peakumu, 0bycnoeneHHble 06pa3oBaHHbIMU MeTaboUTaMu.
Cunopo3uH — cybcTpat pepMeHTOB cUCTEMbI LMTOXpoMoB P450 neyeHn — Hanbonee aktmBHoe yyacTme npuHumatot CYP3A4
CYP3A5, a 3MeHeHMe UX aKTUBHOCTU MOXKET OTPaXKaTbCs Ha SKCNO3MLMKM Npenapata. 3To 6b110 NOATBEPXKAEHO B
MccnefoBaHMM in vitro ¢ ncnonb3osaHmeM MHrM6UTOopoB CYP3A umknocnopmHa A 1 KeTOKOHa30/1a: OLHOBPEMEHHbI MpUEM
3TMX NpenapaTtoB NPUBOAMA K NOBbILIEHWIO CPEAHEN MAaKCUMaNbHOM KOHLEHTPALMK U 06LWe 3KCNO3ULMKU CUNOA03MHA B
nnasme kpoeu [Hill LA et al., 2009, Miao LY et al., 2008]. NomuMo 370r0, B MeTabosM3Me CUA0L03MHA MPUHUMAIOT yYacTue
UGT-rntokypoHunTpaHcdepasbl M ankoroib/anbaeruanernaporeHassl, a P-ravkonpotent (reH ABCB1) yyacteyet B
TpaHcnopTe CMNO0A03MHA U3 NMPOCBETa KULLIEYHMKA Nocsie nepopanbHoro npuema [Rapaflo FDA label, 2008]. M3 no6o4HbIx
peakuui Ha poHe npueMa CUNoL03MHa OTMEYAETCS OCTOBEPHO 60/1ee BbICOKUIA PUCK PA3BUTUS IAKYNSTOPHbIX PacCTPOMCTB
[Ding Hetal., 2013]. Cpeau apyrux HexxenatenbHbliX MOH6OUYHbIX peakumi Ha GoHe NPUMEHEHUS CUNOA03UHA: AUapes 1
Ha30dapuHIuT, pexxe opTocTaTuyeckas runoteHsus u ronosokpyxeHue [Chapple CR et al., 2011]. CrouT TaKxKe 0OTMETUTb, YTO
4acToTa HexenaTe/lbHbIX peakLuuii 6bina Bbllle Y NaLMEHTOB, MPUHUMABLLMX Npenapar BrepBble.

MHrnbuTopsbl 5-anbda peaykrasbl

BTopbiM Klaccom NpenapaToBs, akTUBHO MCNosb3yeMblx B Tepanmm CHMI npu ATTDK cnyxat nHrnbutopsl pepmeHTa 5-anbda-
peanykTtasbl (5-APW). 5-APU npuMeHSAI0TCS y NaLMeHTOB, UMEIOLLMX CPELHUIA U TSHXKENbIA YPOBEHb CUMMTOMATUKM NpU
yBenmyeHun MX B pasmepax. M3 npenapatoB ans KOHCEPBATUBHOMO NeYeHns NnauneHToB, cTpagatrowmx AMNMDK, anwe 5-APU
CNocobHbl BAMATbL Ha 06beM NpeacTaTensHON xenesbl. MHrbuTopsl 5a-pefykTassl — rpynna npenapartos, BO3AeMCTBYOLWMX
Ha MeTaboM3M TeCTOCTEPOHA M AUTMAPOTECTOCTEPOHA B TKAHAX NpeacTaTe/lbHOM Xene3bl. bbiso nokaszaHo, YTo MHTMBUTOPSI
50-penykTasbl, npUMeHseMble 0TAENbHO K B KOMBMHAUMK ¢ al-anpeHobnokatopamu, yMeHbLaloT 06beM npeacTaTelbHOM
Xenesbl y NauMeHTOB C YBE/IMYEHHOM NpeacTaTe/lbHOM Xee3bl Noc/ie NPOAO/IKUTENBHOIO ledeHus. o 3Ton npuumHe
BO3MOXHOCTb MX NMPUMEHEHUS CiefyeT pacCMaTPMBaTL Y MY>XKUMH C MpUYUHSIOLWMMK 6ecnokoicTBo CHMI n yBennueHunem
npeacratenbHow xenesbl [Gravas S 2021]. 5-APU ymMeHbLWaoT cTeneHb TSXXKECTU CUMNTOMOB U NMOBbIWAKT MAaKCUMaNbHYHO
CKOPOCTb NOTOKA MOYM (Qmax) y MyXXUMH C yBe/IMYEeHUEM NpeACcTaTeNIbHON XXene3bl, 0HAKO, N0 CpaBHEHMIO € 01-
appeHobnokatopamu, X AeUCTBME HacTynaeT MeaneHHee [Gravas S 2021]. B HacToswee Bpems Hanbonee ncnonb3yemsbl Aga
npenapara 3Toi GpapMakonorMiyeckom rpynnsl — ayracrepua u GuHactepma. ytacrepua a8nsetcs MHrMbutopom 5-anbda-
penykTasbl 1- 1 2-ro TMMOB M Bbl3bIBAaeT Honee BblpaKeHHOE CHUXKEHME YPOBHS auruapotectoctepoHa (A1) B
npeLcTatenbHOM Xenese, 4yeM pUHacTepua, MHIMOMpPYOLWKMI ToNbKo 2-i Tun pepmeHTa. O6a Nnpenaparta 3a cyeT BO34eNCTBMUS
Ha ypoBeHb [ T akTMBMPYIOT NpOLLeCChl eCTECTBEHHOIO anonTo3a B MK u BbI3bIBalOT ymMeHblUeHMe ee obbema [Naslund MJ et
al,, 2007]. MrHMManbHbIN Nepuop, Tepanuu, nocae KoToporo 3ddeKT MHrIMBUTOPOB 50-peayKTasbl CTAHOBUTCS O4EBUIEH,
cocTtaensgeT 6-12 mMec, 0A4HAKO ONTUMANbHbLIX PE3Y/bTaTOB MOXHO A0OUTLCS TOMBKO NPU AAMTENBHOM (MHOrONETHEN) Tepanuu.
B mMeTabonmsme npenapatoB rpynmnbl MHIMOUTOPOB 50-peayKTasbl y4acTByOT GepMeHTbl CUCTEMbI LMTOXpOMOB P450:y
nytactepupa - CYP3A4, CYP3AS [Marihart S et al., 2005], a y duHactepuaa - CYP3A4, CYP3A5, CYP3A7 n CYP3A43 [Hulin-Curtis

3asaBka Ne 23-15-00310 Ctpanuua 33 u3 57



SLetal., 2010]. MNMpu nccnepoBaHMM HOCUTENBCTBA anneNbHbIX BapuaHToB CYP3AS Ha dapMakoKMHETHKY AyTacTepuaa,
«HOPMasbHbIE» U KMPOMEXYTOYHbIE» METaBOM3aTOPbI NMOKa3ann 6onee BbICOKMIM Tmax No CPaBHEHMUIO C «KMELNEHHBIMUY.
OAaHaKo accoumaums He oCTanacb 3Ha4MMOW MOCe KOPPEKLMM YACTOTbl JIOXKHbIX OBHAPYXKEHUM, YTO nepevEpKnBaeT
HEeo6X0AMMOCTb AaNbHEMLIETO U3YYEHUS BAMSIHUS NOMMOPGOU3MOB HA hapMaKOKMHETUKY Npernapara.

M-xonnHobnoKaTopbl

TpeTuit knacc npenapatos, MCNonb3yeMbix B neyeHnn CHMI — M-xonnHobnokatopsl (M-XB). TpagMUMOHHO NpUMEHSIOTCS Ans
NeyeHns pacCTPOMCTB MOYEUCTYCKaHMS, NPUYUHA KOTOPbIX KPOETCS B HapyLUeHUM COKpaLUeHUI AeTpy30pa MOYEBOro My3blpsi.
OCHOBHbI€ MPUHLMMbI UX AENCTBUS — 3aMeaJieHMe NPOBOAMMOCTM MO BOJIOKHAM NMapacMMNaTMyeckov HEPBHOM CUCTEMbI U,
COOTBETCTBEHHO, YMEHbLUEHWUE BblPaXEHHOCTU PACCTPOMCTB HAaKoNUTeNNbHOW da3bl. KpoMe Toro, 6110katopbl MyCKapUHOBBIX
peLenTopoB yxe 6onee 20 neT NpUMEHSIOTCS B NIe4EHUU rMNepakTMBHOIro MoyeBoro ny3bips (FTAMI). M3BecTHo, uto FAMI
perucTpupyeTtcs npuMepHo y 60% nauneHToB C MHPpaBe3MKanbHOM 06CTpyKUMen. PaboTamu nocnegHux net
nonynspusMpyeTcs aropuT™ HasHa4YeHUs 3TUX NPEenapaToB: eciv npenaparbl 1-i IMHUKM Tepanuu, K KOTOPbIM OTHOCATCS al-
aapeHobnokaTopsbl, 0Kkazanncb HeaPdeKTUBHbI B NepBble 2-4 Henenv neveHus [Gravas S., 2021]. B 3Tom cnyyae aHTaroHUCTb
MYCKapWHOBbIX peLLenTopoB MOryT ObiTb HA3Ha4YeHbl B KayeCTBE A0NOHUTEIbHbIX IeKapCTBEHHbIX CPEACTB B COYeTaHuu ¢ 0l-
appeHobnokatopamu UM B pexmnmMe MoHoTepanuu. V. Sacalis 1 coaBr., u3yyas apdekTbl aHTUMYCKapUHOBbLIX NPENapaToB Ha
TKaHM NpOCTaThl, MPULLIX K BbIBOAY, YTO Tepanus conMdeHauMHOM B LO3MPOBKE 5 Mr/CyT BMSIET HAa BaCKYNSpU3aLLMio TKaHEN
npeacTaTesibHOW Xenesbl, U, Kak cneacTBue, CnocobCTBYeT yMeHblUeHUIo ee obbeMa [Sakalis V et al., 2015]. MnaBHbIM
He0CTaTKOM AaHHOM rpynmbl NPenapaToB SBSETCS PUCK BO3HUKHOBEHUS OCTPOM 3aaepxku Moun (O3M). Mo aaHHbIM
NMTepaTypbl 4acToOTa BO3HWKHOBEHMS AAHHOIO OCNI0XHEHMs BapbmpyeT oT 1% No AaHHbIM paHA0MU3UMPOBAHHbIX
uccnenoBaHuii 8o 2,5% B knmHnyeckon npaktuke [Huang EY-H et al., 2013]. Pan aBTOpoB cuMTaeT, 4TO CHU3UTb BEPOSTHOCTb
BO3HMKHOBEHMS OCTPOW 33ie PXKKM MOYM Ha HoHe Tepanun M-Xb MOXXHO NyTeM Ha3Ha4YeHUS MUHUMAJIbHbIX 4,03 Ha
MHWULMaNbHOM 3Tane Tepanuu. B ussectHom pabote K. Park 1 coast. 06 onbiTe ncnonbsosaHus HU3knx go3 m-Xb npu AIMDK, B
KOTOPOW aBTOpPbI MPULLM K BbIBOLY, 4TO AN Ha4anbHOM Tepanun M-Xb LenecoobpasHo MCNOb30BaTb MUHUMANbHbIE
n031poBku TonTepoamHa (2 mr) [Park KK et al., 2013]. Haubonee yacto HasHa4yaeMble NpeacTaBUTENM AAHHOM Fpynnbl -
conndeHaumH, ToNTepoanH U de3oTepoanH — MeTabonmsunpytotca neyeHbto ¢ yyactmeM CYP3A n CYP2D6 [Hesch K., 2007]. B
HacToslLLee BpeMs y)Xe UMeeTCs psa UCCNefoBaHui O BIMSHUU MHTMBUTOPOB pepMeHTOB LuMToxpoma P450 1 reHos,
KOAMpPYIOLWMX e pMEHTATUBHYH0 aKTUBHOCTb UX, Ha PapMakoOKMHETUKY NpenapaTtoB. Tak, HanpuMep, COBMECTHbIV Npuem
MoLHOro nHrmbutopa CYP2D6 dhnyokceTMHA C TONTEPOAMHOM, Y ABYX FPYNN MNaLMEHTOB, PEHOTUNMYECKM NpeacTaBNeHHbIX
KaK «BbICTPbIN» U «MeaIeHHbI» MeTabon3aTopsl, NPMBOAWA K NMOBbIWEHMIO NpenapaTa B CbiIBOPOTKe Kposu B 4,4 pasa u B 30
pa3 cootBeTcTBeHHO [Brynne N et al., 1999]. B aHanornyHom uccneposaHumn desoTepoanHa, npuem nHrnoutopa CYP3A4
KeTOKOHa30/1a NPUBEN K 2,3-KpaTHOMY yBemueHno Cmax y «BbICTpbIX», U K 2,5-kpaTHOMY y «MeaneHHbix» [Malhotra B et al.,
2009]. NopobHoe aykpaTtHoe yBenuyeHne AUC n Cmax 6b1so 3aperncTpupoBaHo paHee npu 0AHOBPEMEHHOM NpuemMe
KeTOKOHa30/1a 1 TONTepPOAMHA B rpynne «MeaneHHbix» metabonusaropos [Brynne N et al., 1999]. ConndeHaumH,
MeTabonmsupytoace CYP3A4, coBMecTHOE HazHa4YeHMe KeTOKOHa30/1a npueeso K yeenmyeHuto Cmax B 1,43 pasau
yeenmyeHuto AUC npumepHo B 2 pasa [Swart PJ et al., 2006].

MockonbKy faHHble Npenapatbl BAMSKOT Ha MyCKapMHOBbIE peLLenToOpbl BO BCEM OpraHM3Me, aHTUMYCKapUHOBbIE Npenapartbl
4acTo BbI3bIBAKT HEXXENATEbHbIE SBIEHUS, TaKMe KaK CYXOCTb BO PTY, 3anop, NOBbILLEHWE BHYTPUIIA3HOMO AABNEHUS U
cyxocTb B rna3ax [Gravas S 2021]. CyxocTb BO pTy Kak caMoe 4yacToe noboyHoe AeCTBUE XONMHONUTUKOB 0BYC/IOBNEHO
610Ka0¥ peLenTopoB C/IIOHHBIX XKeNle3, 3anopbl — BO3AEMCTBUEM HA COOTBETCTBYIOLIME PELLENTOPbI KMLLIEYHWUKA, NOBbILEHKE
BHYTPWUIIIA3HOTO JaBieHus — 610KafoN peLenTopoB paayXXKu rnasa.

B apceHane yponora umeeTcs OTIMYHBIN NO CBOEMY MeXaHM3My aeicTeus oT M-Xb npenapart, pa3peLieHHbIR K MPUMEHEHUIO
npu FTAMIT - MupaberpoH, KOTOPbIM OTHOCUTCA K KNACCy aroHUCTOB B3-agpeHopeLlenTtopoBs. B uccnenosaHuax no
npuUMeHeH1o MMpaberpoHa NpoAeMOHCTPUPOBAHO paccnabneHne rafkux MblLlL, MOUYEBOr0o Ny3bips, a TAKKe YBeIMYeHne
KOHUeHTpauui LAM® B TKaHSIX MOYEBOro ny3bips. TakMm 06pa3oM, MUpaberpoH ynyywaeT pe3epByapHy GYHKLUMIO
MOY€BOro My3blps 3a cYeT CTUMyNauuK 3-anpeHopeLenTopoB, PacnooXeHHbIX B ero cteHke. COrnacHo AaHHbIM KPYMHbIX
nccnenosanmit DRAGON, TAURUS, sddektmBHOCTL MMpaberpoHa conocTtaBMMa C XONMHOAUTUKAMM, OAHAKO CYyXOCTb BO PTY
Yalle KOHCTaTMpoBanM 6oNbHbIE, NONYyYaABLUME XOAUHOAMUTUK. [1pu anuTenbHOM npueMe MmupaberpoHa yaiMHeHUS MHTepBana
QT Ha anekTpokapanorpamme He peructpuposanock [Chapple CR et al., 2011]. MeTabonnsnpyscb B neYeHu, C yuactmem
CYP3A, MupaberpoH MoXeT AeMCTBOBATb YaCTUUHO Kak HeobpaTnMbIi MM kBazmobpatnmbln MHIMBKUTOp CYP2D6, 3aBucawmii
oT MeTabonmsma [Krauwinkel W et al., 2014].

NHrnbutopsl dochoamactepassbl 5 Tmna
B neyenmun CHMI/OTTIK Takke Mcnonb3yoT U MHIMbutopbl docdoaunactepassl 5 Tuna (MO 3-5), a TouHee ero
eQMHCTBEHHOrO NpeAcTaBuTens Taganadun, B GUKCMpoBaHHOW Ao3unposke 5 mMr 1 pa3 B aeHb. lNepBbie paboTsbl,
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CBMAETENIbCTBOBABLUME O 3HAYUTENIbHOM MO3UTUBHOM BIUSIHUM MHITMOUTOPOB ochoamnacTepasbl 5-ro Tmna He TONbKO Ha
3PEKTUNIbHYI0 QYHKLMIO, HO M Ha BblpakeHHOCTb CHMTI, 6biim onybankosaHbl yxxe B 2002 r., T.e. Yyepes 4 roga nocne
nosieneHus nepsoro M®A3-5 [Sairam K et al., 2002]. Tem He meHee nuwwb B 2010 roay 3Tv npenapartsl BOWM B OPULMATbHBIA
cnucok EBponenckoi accoumalmm yponoros Kak cpecTsa MeankaMeHTo3Horo neyerms CHMI [Gravas S et al., 2022]. B
HacToswee BpeMs Tonbko oamH UMD 3-5 - Tapanadwmn B pexkxnume 5 Mr gns exxeAHEBHOIO NpMMeEHEHUS 0DULMANBHO
3aperucTpupoBaH B Poccmmn no nokasaHuto CHMI. MexaHu3Mbl, TOCpeaCcTBOM KOTOPbIX MHIMBUTOpbl ®13-5 cnocobeTtaytot
ynyuweHuto CHMI/OTTDK, umetoT MHorodakTopHyto npupopay: L M®-onocpeaoBaHHoe paccnabneHne cocynos;
paccnabneHune rnagkoin Myckynatypsl DK n Mo4eBOro nysbips, a TakKe CHUXKeHUE aKTUBHOCTU addepeHTHbIX HEPBOB, YTO
MOXEeT AONOJHATb COCYANCTbIN 3P deKT. OH Bbi3biBaeT CHMXeHUe Banna IPSS Ha 22-37% 3a C4ET yMeHbLUEeHWS BblPaXEHHOCTH
0b6eunx rpynn cMMNToMoB — (a3bl ONOPOXHEHMS U HAaNONHeHUS. Tafanadun MoOXeT HazHa4yaTbCsl B pexxMMe MOHOTEpanuu 1 B
KOMBWHALMK C TPAAMLMOHHbBIMM NpenapaTtamMmu y MyXu4uH, ctpagaowmx u CHMI/AMDK, v 3. CranpaptHoe
NpOTUBOMOKa3aHWe K Ha3HayeHwuto Hrimbutopos ML13-5 13-3a BbICOKOro pUCKa M’MMOTOHUM — UX COYeTaHWe C HUTPaTaMMm.
Tapanadwmn ssnsetcs cybctpatoM neyeHouHoro pepmenTa CYP3A4 1 nopBep>KeH BAMSHUIO PAAa NeKapCTBEHHbIX CPeacTs,
KOTOpble MHAYLMPYIOT MM MHTMBUpytoT 3ToT hepmeHT [Ring Bl et al., 2005].

Bonpocbl 6e3onacHocTv dapmakoTepanum nauneHTos ¢ AMDK

Y yactu naupeHToB ¢ CHMI npu AITDK HazsHayaeMoe neveHne B pexnMe MOHOTEpPanuu UiaM KOMOUHMPOBAHHOW CONpPSXKEHa C
pasBUTMEM HeXenaTesbHblX N060YHbIX peakumni. Mpu HasHaueHun M-Xb 3To cyxocTb Bo pTy (80 16% cnyyaes), 3anopsbl (80
4%), npobnembl Mpu MoYencnyckaHum (8o 2%), HazodapuHrut (8o 3%), ronosokpyxeHnue (8o 5%) [Gravis R etal., 2021 EUA
Guidelines], yacToTta KoTOpbIX MMeeT A0303aBUcHMbIi 3hdekT [Oefelein MG 2011]. Takke npumeHsembiin npu FTAMI],
OT/IMYHbIM MO MEXAHU3MY AeNCTBUS MUpaberpoH Bbi3biBan: runepreHsuto (5,9%), HazodapuHrut (2,8%), cyxocTb BO pTy
(2,8%), ronoBHble 601M (3,7 %), nHbekuun BepxHUX Moyesbix nyten (1,4%) [Khullar Vet al., 2012]. B xone nccnenoBaHuii
0TMeuYanoch, 4To yyaweHune YCC nmeno po3o3asucumblin s dekt. B rpynne Taganadmna cornacHo pesynbTatoB MeTa-aHanam3a
Hambonee 4acTo BCTpeyatoTcs: ronosHas 6onb (4,6%), amcnencus (3,1%), 6onm B cnune (2,5%), npunmnesl (1,2%), usxora (1%)
[Gacci M et al., 2012]. Hanbonee BbipaxkeHHble HexenatesbHble aBneHus 5-APU cBazaHbl € cekcyanbHOM dyHKLUMen 1
BKJIOYAIOT CHUXEHMUE IMOUA0, SPEKTUNbHYH AUCHYHKLMIO U, pEXE, HapyLUEHWUE 3AKYNSILUMM, HAaNpUMep, PETPOrpasHYIo
IAKYNALMIO, OTCYTCTBME IAKYNALMM UM YMEHbLUEHUE 06beMa 3aKynaTa. B Tepanum TamMcyno3MHOM 0TMeY€eHO: rofloBHblie 60/m
(14,3%), ronosokpyxeHue (11,9%), Hacmopk (11,2%), peTporpagHas 3skynaums (10,8%), cnaboctb (6%), 4acToTa KOTOPbIX
Takke umena go3osasucumbl it addekt [Walt Tl et al., 2002]. Y cunono3smHa, BoicokocenekTMBHoro a-Ab: peTporpagHas
aakynsaums (21,9%), ronoeHele 60mm (3,7 %), ronoBokpyxeHue (3,7 %), omapes (3,7%) [Ding Hetal., 2013].

HecmoTps Ha 6onbLuyto 3¢ddeKTMBHOCTb N0 CPaBHEHMIO C MOHOTEpanueil, KOMOMHUPOBaHHbIE MeTOAbI ieYeHUs 06bIYHO
Bbl3bIBAOT 60/bLLEe NOH6OYHbLIX NeKapcTBeHHbIX peakuuii [Greco KA et al., 2008]. B rpynne, npyH1MaBLUE N TaMCYN03UH C
TafanadumoMm, 4acTo OTMeYaeMble HexenartesibHble SBNEHMUS BKIKOU AN MUanruio (43%), ronoBHyo 60nb (32%), 60b B CnnHe
(27 %) v ronoBokpyxeHue (8%) [Cantrell MA et al., 2013]. JleueHne koMBMHaUMeN gyTacTepua/TaMCyIO3MH MOXET Bbl3BaTb
rONOBOKPYXXEHUE, SPEKTUNbHYI0 AMCHYHKLMIO, CHUKEHWE NMOUA0, PETPOrPaAHYH0 IKYNSILUMIO U TMHekoMmacTuio [Duodart®
(dutasteride and tamsulosin 0.5 mg/0.4 mg) capsules — Drug Label]. B koMbrHMpOBaHHOM Tepanmu TamMCyn03unHa C
conndeHauMHOM BCTpPeYanucb: CyxocTb Bo pTy (8%), 3anopsl (2,7 %), usxora (1,8%), TowHota (0,3%), ronosHas 6onb (1,2%), u
4acToTa MX yBeNMYMBaANach C yBennyeHunem fo3bl conmbeHaumHa [van Kerrebroeck Pet al., 2013]. YuutbiBas Bce
BbllLeCKa3zaHHOe, Npodunb 6esonacHocTv Tepanumn CHMI npu OTTDK uMmeeT Koy eByo posb, Tak Kak HazHavaeMas Tepanms
UCMONb3YeTCs ANUTENbHOE BPEMS, 3a4aCTY0 U MOXM3HEHHO, M OTKa3 OT leYeHuns B CBa3u ¢ pazeuTtiem HINP HeratueHO
CKa3bIBaETCS HA AaNbHEMLUMX NepCneKTMBax 340POBbs NaLMEHTa.

(apmakoreHeTuka npenaparos npu AIMTDK

(dapMakoreHeTUYeCKoe TeCTUPOBaHWe N03BOJISIET NPOBOAMTbL UHAMBUAYANbHYIO TEPANMIo Ha OCHOBaHWMM Pe3ybTaToB
reHeTMYeCKoro Tecta: OT Ha3HaYeHua npenapara 6e3 npenBapuTelbHOro Noa6opa M ONTUMaNbHOM AO03UPOBKM C HaYana
nevyeHus 0o Bbibopa Hanbonee Noxoaawwei nekapCcTBeHHoM hopMbl M cnocoba AocTaBkKU. [eHeTUYECKOe TeCTUPOBaHME
AKTMBHO BHEAPSETCA B KIMHUYECKYIO NPAKTUKY, CTPEMUTENIbHO AeLUeBeeT U CTAHOBUTCS PYTUHHBIM METOA0M S1labopaTopHOM
AMArHOCTUKKU U cKpuHUHIa naumeHToB [Coives [.A., 2011]. FTeHeTuyeckme 0cOBEHHOCTU NALMEHT], BAMAKOLLME HA
(hapMaKonornyeckuii 0TeeT, NpeaCcTaBngoT C060M ToUeUHble MyTaLMK, Tak Ha3blBaeMble OAHOHYKNEOTUAHbIE MOIMMOPPU3MBI,
unu single nucleotide polymorphism (SNP). iIMeHHO cyLiecTBOBaHWE OLHOHYKIEOTUAHbIX NOJMMOPGM3MOB B TOM USIM MHOM
reHe MOXeT onpenensTb reHeTUYeCcKku 00yCNIOBNEHHbI BKNAA, B UHAMBUAYaNbHbIM GapMmakonormyeckmin oteet [Kykec B.T,
2011]: BbicOKYt0 3PP EKTUBHOCTL NpU NpumeHeHuu J1T, pa3suTie HebnaronpusaTHbIX NO60YHbIX peakumii [MBaweHko [.B.,
2013], pe3ncTeHTHOCTb (HM3Kas 3P dEKTUBHOCTb MM BOOBLLE OTCYTCTBME TepaneBTUYeckoro addekxTa) npu npumeHeHum JM.
Lutoxpom P450 — cynepcemMeincTBo pepMeHTOB, KOTOPbIE KaTa/IM3UPYHT MeTaboamM3M 60MbLLOro YMCIa SHAOMEHHBIX U
3K30reHHbIX coeMHeHUIU. OH UrpaeT OCHOBHYHO posib B BroTpaHcdopMaummn KceHobMOTUMKOB 1 KaTanmnsupyeT 70-80%
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peakLumit, NpoTeKalLLMX BO BCeX CTaauax nekapcrtBeHHoro metabonmsma [Chen T.L et al., 1995]. JlekapcTtea 1 kCeHOBUOTUKM Y
nofen, B nepeyto ovepenpb, MeTabonmsunpyotca nsodpepmentamu cemericts CYPL, CYP2, CYP3 n CYP4 untoxpoma P450. Okono
90% mMeTabonMueckom akTMBHOCTM 3aBUCUT OT 6 n3odepmeHToB: CYP1A2, CYP3A4, CYP2C9, CYP2C19, CYP2D6 1 CYP2E1
[Wijnen P.A. et al., 2007]. CYP2D6 cuutaeTcs OAHUM U3 CaMblX 3Ha4MMbIX MeTabonn3satopos JIM, Tak Kak ocyliecTenseT
okcunpaumio (I dasa metabonmama) 30-35% npumeHaembix MegukameHToB. CYP2D6 MoxeT MeTabonmM3npoBaTh LUMPOKUHA
cnekrp JIM, BkNtoYas aHanbreTmku (Hanpumep, KOAEWH, TPaMafos), aHTUAENPeCcCaHTbl (TPULMKAMYeCKME aHTUAENPECCaHThI),
rMNOTEH3MBHbIE CpefiCTBa (MeTonponon, 6uconponon) 1 NpoTMBOONyXoseBoe cpeacTso (TamokcudeH) [Gaedigk A., 2018;
Hicks J.K,, 2015; Beoris M., 2016; Fleeman N., 2011]. OgHako ctout otMeTuTb, 4To CYP2D6 cocTaBnsieT Bcero 2-4% ot o6uwero
conepxanusa CYP B nevenu [Williams .S., 2018], 310 ocHOBHOM hepMeHT, MeTaboAM3UPYIOLLMIA NeKapCTBEHHbIE CPeLCTBa.
AKTMBHOCTb JAHHOTO LLUTOXPOMA MOXET ObITb reHeTUYeCKkn getepMMHUMpoBaHHON. NeH CYP2D6 — BbiCOKONOAMMOPQHbIW, 1 Ha
cerofiHs n3BectHo 6onee 100 3Be3aHbIX (*) NONMMOPOHBIX BAPUAHTOB, BHECEHHbIX B KaTaZloOr HOMEHKNATYpHOM 6a3bl AaHHbIX
annenen CYP450 yenoseka [Sim S.C, 2013]. AnnenbHble BapuaHTbl CrpynnupoBaHbl N0 GYHKUMOHANBHOM aKTUBHOCTH:
HedyHKUMOHanbHble annenm (*3, *4,*5, %6, *7, 8, *11,*12, *36, *40, *42, *56), annenu co CHMKeHHOM akTMBHOCTbHO (9,710, *17,
*29, 41, *44, *49), annenu c HopManbHoOW QyHKUMew (*1, *2, *35, *43, *45), annenu ¢ NOBbILLEHHOM aKTUBHOCTBIO (B CNyYasnx
LYNAMKaUUiA Unv MynbTUnamMkaumi reHa - *1xN,*2xN) [Gaedigk A., 2018]. KombuHauus anneneit no CYP2D6 ucnonb3syetcs ans
onpeaeneHuns reHoTMNa naumeHTa. Ha ocHoBe OLEHKM aKTMBHOCTU hepMEHTOB NALMEHTOB MOXXHO OTHECTU K OAHOM M3 NSATK
KaTeropui nauueHToB B 3aBUCMMOCTU OT MX CMOCOBHOCTU MeTabonM3npoBaTb CybCTpaThl: «<MeaJieHHbIe» MeTaboM3aTopsl
(MM, anrn.: poor metabolizers, PM), «<npomexyTouHbie» meTabonmsatopsl (MM, aHrn.: intermediate metabolizers, IM),
«HOpManbHble» MeTabonn3aTopbl UM pacnpocTpaHeHHble (HM, aHrn.: normal metabolizers (extensive), EM), «bbicTpbie»
MeTabonmzatopsl (BM, aHrn.: rapid metabolizers, RM), «ynbTpabblcTpble» unm «cBepx6bicTpblie» MeTabonmsatopbl (CBM, aHrh.:
ultrarapid metabolizers, UM) [Caudle K.E., 2017]. K cerogHawHeMy aHt0 B hapMakoreHeTMKe Ha OCHOBE TaKOM Kateropusauum
MeTabonmsaropos CYP2D6 pa3paboTaHbl rangnaiHbl KoHcopumMyMa no BHeAPEHUIO KMHMYeckor papmakoreHeTuku (CPIC),
Hupepnanackor paboyei rpynnel no papMakoreHeTnke (DPWG), npepoctasnsiowme pekomMeHaaumnm no KOHKpeTHbIM J1M1
(TaMokcudeH, ceneKTMBHbIE MHIMBUTOPbLI 06PATHOrO 3aXBaTa CEPOTOHMHA, TPULMKIIMY ECKME aHTUAENPECCaHTbl, ONUOAbI,
OHZAHCETPOH) C Lie/Iblo KOPPEKLMK 403 MM NPENApaToB, KOTOPbIE, KaK OXMAAETCS, OyayT He3dPeKTUBHbIMU UK BpeaHbIMU
Aans naumenTos [Taylor C., 2020]. ChepyeT NOMHUTL 06 STHMYECKOM FreTeporeHHOCTM pacnpocTpaHeHHOCTH MapkepoB CYP2D6.
Tak, HanpuMep HePyHKUMOHaNbHbIe annenu (*3 unm *4) uMetoT CHMKEHHbIN MeTabonmnsm [Panagiotidis G., 2007], 1 B oTinyme
OT eBpOMenCcKUX NoMynsALMiA, B a3MaTckom BCTpeyatotcs peako [Haceiposa P.®., 2019]. Haubonee n3yyeHHbIMU 1
pacnpoCTpaHEeHHbIMU B €BpONEOUHbIX Nonynaumsax senstotcs mapkepol CYP2D6*4, CYP2D6*10, CYP2D6*41, koampytowmx
HedYHKLUMOHANbHbIN heHOTUN U PEHOTUM CO CHMKEHHOM akTUBHOCTbID. OpHako ana CYP2D6 cnepyeT NOMHUTbL O MaHenu
annenbHbIX BapMaHTOB, KOTOPble MOTYT BHOCUTb BK3f, B U3SMEHEHME aKTUBHOCTU epPMEHTa: Hesb3s UCK/KYaTb BKIAL O4HUX
npu U3y4eHUn ponm Apyrux, oLueHuBaTb cBsa3b Mapkepos CYP2D6 cnepyeT KOMNnekcHo BMecTe.

Moncemericteo CYP3A coctout n3 4 nsodopm depmenHtoB CYP3A4, CYP3AS, CYP3A7 n CYP3A43 [Domanski T.L. et al, 2001].
l'eHbl, Koaupytowme 3T n3odepMeHTbl, PACNOAraloTCs Ha COCeHMX NIOKYCaxX 7 XpoMoCoMbl. CTpyKTypHasi 6M30CTb UX
MONeKyN NPUBOAMUT K TOMY, 4TO A0 85% cybcTpaTtoB M30depMeHTOB SBAAIOTCA 06WMMU. T n30DOPMbI MPUCYTCTBYIOT B
neyeHu YenoBeKa B passIM4HOM COOTHOLIEHWM M COCTaBAAOT 0koio 30% oT obwero copepxanus pepmeHToB CYP. Cpeam
depmenToB CYP3A yenoseka CYP3A4 n CYP3AS cuutatotcs Hanbonee BaxkHbiMM B MeTabonmsMe nekapcts [Williams JA. et al,
2002; Huang W. et al, 2004]. O6a depmeHTa B 601bLIOM KOIMYECTBE NPeACTaBeHbl B NeveHu 1 kuweyHuke [Shimada T. etal,
1994; Kivisto K.T. et al, 1996]. MNpeabliaywme nccnenosaHus xapakrepusnposanmu CYP3A4 kak BblcokononMmMopdHblii pepMeHT
(BapuaHTHble annenun *1-*22). OpHako, 60NLWKMHCTBO U3 BapUAHTHbIX annener He MoryT 06bscHUTL 10-100-kpaTHble pasnnyus
B akTnBHOCTM CYP3A4 B pasznnuHbix nonynaumsx [Lamba J.K. et al, 2002; Ozdemir V. et al, 2000; Westlind A. et al, 1999]. 310
MOXET BbITb CBA3aHO MO0 C X OFPaHUYEHHBIM B/IMSIHUEM HA aKTUBHOCTb (EPMEHTa, MO0 C MX 0YEHb HU3KOM Y4acTOTOM
(<0,1%). Opyroe neno obctout c annenem CYP3A4*22. Tak, BapmaHT CYP3A4*22 (rs35599367) koanpyeT hepMeHT co
CHWXEHHOW GepMeHTaTUBHOM aKTUBHOCTbIO, [/11 KOTOPOro NOKa3aHO Ha/MyMe 3Ha4YMMbIX aCCOLMALIMIM CO CHUXKEHUEM
KNMpeHca psaa npenapartoBs (KNoMUAOrPen, TaKpOIMMYC, LLUKIOCMOPUH, TPULMKIIMY €CKUX aHTUNCUXOTUKOB, CUMBACTATHH U
Ap.), uTo TpebyeT KOppeKTMPOBKM A03bl NpenapaTtos [Mulder TAM et al, 2021]. lpyrum HTEpeCHbIM A5 UCCnenoBaTenei
BapuaHToM asngetca CYP3A4*1B (rs2740574), onpepenstowmii skcnpeccuio GepMeHTa Co CHUKEHHOM aKTUBHOCTLH). B
(hapMaKkoKMHEeTUY eCKMX nccnepoBaHmax HocuTenbcTeo CYP3A4*1B accoummpoBanoch CO CHUXEHMEM [,03033BUCUMbIX
KOHLEHTpaLMi TaKpOIMMyCa U LMKNOCNOPUHA. Y NaUMEeHTOB, MPUHMMABLLKMX cuMmBacTaTuH, CYP3A4*1B cHuKan puUcK CHUXeHUS
[,03bl UM Nepexoja Ha Apyryto Tepanuto [Saiz-Rodriguez M. et al, 2020].

Ina reHa CYP3AS, KoTopbll TakxKe SBNSETCS BblCOKONOAMMOPGHbLIM, ONUCAHO A0 25 annenbHbiX BapuMaHTOB (0603HAYakTCS Kak
*1-*9); dyHKUMOHanbHOM annenbio cumntaetcs CYP3A5*1. B eBponenckmMx nonynsumax o4eHb pacnpocTpaHeH NoIMMopdHbIN
BapuaHT reHa CYP3A5*3 (rs776756, 6986A>G), KOTOpbI XapakTepuU3yeTcs CHUXKEHHOM 3KCNpeccuen GepMeHTa - HocUTeu
romMosurotHoro reHotuna CYP3A5%3/*3 He 3KCnpeccupyoT ero, B TO BpeMs Kak Hannyue xoTs 6bl ogHoro annens CYP3A5*1
NPpUBOAMT K BblpaKeHHOoM akcnpeccun pepmenta [Werk ANN. et al., 2014]. YactoTa annens CYP3A5*3 3HaumTeNbHO BapbupyeT B
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PasMYHBbIX NONYNALMSX, YTO MO3BONSET OOBACHUTL BbICOKYIO MEXITHUYECKYI0 M3MeHUYMBOCTb Ans CYP3AS [Elens L. et al,
2013]. Mo pa3HbIM aaHHbIM, 0T 82 80 95% eBponeounnos aenstoTca Hocutenamm annens CYP3A5*3 [Thompson E.E. et al, 2004,
Werk AN. et al, 2014]. Mpwu HocuTenscTee annens CYP3A5*1 6onee 50% cybctpatos CYP3A meTabonmsmpyeTtcs usobepMeHTOM
annena CYP3AS [Fukasawa T. et al, 2007; Lin Y.S et al, 2002]. Annenn CYP3A5*6 n CYP3A5*7 MeHee nsyyeHsl, He
dYHKUMOHaNbHbIE, BCTPEYATCA NpenmMyllecTBeHHO B nonynsumnax Herpounaos [Werk AN. et al, 2014]. B Hay4yHol nauTeparype
LUMPOKO NpeACTaBNeHbl AaHHbIEe O BAMSHUM annenenbHbix BapuaHToB CYP3AS Ha n3MeHeHMe napaMeTpoB papMaKOKUHETUKM,
MeTabonmsMa, appekTnBHocT BesonacHocTv JTT pasHblix rpynn (TaMoKCUdEH, aTOpBACTAaTMH, CUMBACTATUH, anuKcabaH,
paburartpad u ap.) [Pharmgkb.org]. Mo CYP3A5 paspaboTaHbl npodeccroHanbHblie pekomMeHaaumm no fno3nposanumto J1M
[Birdwell KA. etal, 2015].

3TN HapabOoTKM NOKa3bIBAOT BO3MOXHOCTU UCMO/b30BaHUS reHeTUYeCKOM MHPOPpMaLMKM 0 naumeHTe npwm Boibope K
Ha3Ha4YeHWU TON UK MHOM hapMakoTepanuu. Y4nTbiBas LOCTAaTOUHO BbICOKYH Y4acToTy BO3MOXHbIX HIMP Ha doHe nprema
npenapatos ang nevyexnms CHMIM npu OTTDK (al-agpeHopeuenTopos, MHIMOUTOPOB 5-anbda peaykrasbl, M-
XONMHOBNOKATOPOB/ aroHUCTOB B3-afpeHopeLLEeNnTOPOB, UHTMBUTOPOB ocdoansCcTepasbl 5 TMNA), MCNOAb30BaHWE METOLOB
nepcoHanM3aLmMmn Ha OCHoBe (papMaKoreHeTU4YeCcKUx M MeTaboNoMHbIX BMOMapKepPOB MOXET UMETb CMbICJT U B YPOJIOTMYECKOM
npakTuke. 3To MOro 6bl MO3BOMMTb BblAENNTb NALMEHTOB C BbICOKMM PUCKOM NofobHbIX HIP 1 3apaHee BbiGMpaTh
npuemnemyo MoHodapMakoTepanuio unm KombuHaumio. BMecre ¢ Tem, Ha JaHHOM 3Tane BO3HUKaeT He06X0AMMOCTb
onpeaeneHuns u BepudmrKaumm reHeTmyecknx U MeTabosoMHbIX NpeamMKTopoB 6€30MacHOro u 3pGeKTMBHOrO NPUMEHEHUS
npenapatoB ans neyeHuns CHMIM npu AKX [Choi C.-1. et al, 2012; Kim K.-A. et al, 2018; Villapalos-Garcia G. et al, 2021].

Kak 6b1n10 NoKa3aHo Bbllle, MpaKTUYeCcku BCe npenaparbl, ncnonb3yemole ang nedeHns CHMIM npu ATTDK, MmeTabonunsmpyrorcs
nop gevcraneM pepmentoB CYP2D6, CYP3A4 n CYP3AS. MmeeTcs paa dapMakoreHeTUYeCKUX MCCIeA0BaHMMI, NOCBALWEHHbIX
B/IMSAHUIO HOCMTENIbCTBA HEKOTOPbIX reHeTuYecknx Mapkepos reHoB depmeHToB CYP2D6, CYP3A4 n CYP3AS Ha
(apMaKoKMHeTUYeCK1e napaMeTpbl Npenaparos, cnosbayeMbix B Tepanum CHMI npu AITDK, 4To B UTOre MOXET OTpaxXaTbCs
Ha KNMHM4YeckoM addekTe npenapartos (TaMCYN03MHa, CUN0A03MHA, LyTacTepUAa).

UccnepnoBaHms coobwatot o ponn nonnMopodmsmos reHoB CYP2D6 n CYP3A4 B BapmabenbHOCTM papMakOKUHETUY €CKMX
noka3sarener TamcynosuHa [Kim KA. et al.,, 2018; Takata R. et al., 2013; Villapalos-Garcia G. et al, 2021 v ap.]. B uccnenosanum
Takata 1 coasTopoB (2013) y naumeHToB ¢ [ATTDK 6b110 M3y4yeHO BAMSAHME HOCUTENbCTBA HEKOTOPbIX OAHOHYKIEOTUAHbIX
rs16902947, rs7779057, rs35681285 v rs2122469 Ha 3Ha4eHUa NMKOBOWM KoHLeHTpauum (Cmax) TamMCyno3nHa, XoTs
D0Ka3aTtesibHas cuna nofobHbIx accoumnaumii 3Tux SNP He ocTurany nopora nosHOreHOMHOM 3HaY4MMOCTM NOC/E KOPPeKLMM
BoHdbeppoHHU. ABTOPbI KOMMEHTUPYIOT MOJTyYE€HHbIE AAHHbIE TEM, YTO BbISIBNEHHbIE NOAMMOPGU3MbI OKa3blBaOT NULLb
afAWUTUBHOE BAMSIHWME HA KOHLLEHTPALLMIO Mpenapata B KPOBU M MOTYT IMLLb YAaCTUHHO 0ObICHATL BapnabensHOCTb
dapMakonormyeckoro oTeeTa Ha TamcynosumH [Takata R. et al., 2013].

B nccneposaHum Kim KA. u coastopos (2018) oueHuBanach CBA3b MeX 4y HOCUTENIbCTBOM MOIMMOP@HbLIX MApKEPOB reHa
CYP2D6, papMakOKMHETUKOM U reMOMHaMKUY eCKMM 3P PeKTOM TaMcyno3uHa y 29 3a0poBbix obpoBonbLeB. B nccnenosaHmm
nposoaunack oueHka Cmax n AUC go 1 nocne wecTMaHEBHOMO Kypca npMeMa TamcynosuHa B fose 0,2 mMr 1 pa3 B AeHb B
3aBMCMMOCTM OT HocuTenbcTBa SNP reHoB CYP2D6 (*2,74,75,10,%14,721,741, and *xN) n CYP3A5 (*3). Pe3synbTathl
nccnefoBaHuMs Nokasanu, 4To B rpynne naumeHTos ¢ reHotunoM CYP2D6*10/*10 (n = 4) uan *5/*10 (n = 2) 3HayeHuns Cmax u
AUC TamcynosunHa 6binm Boiwe Ha 66 n 103% no cpaBHEHMIO C rpynnamu NaumMeHToB ¢ reHotunamun 1/%1,*1/*2,%1/*2xN nnam
*2/*10xN no CYP2D6 v reHotunamu *1/*10,*1/*41 nnm *2/*5 no CYP2D6. B xone uccnenoBaHusi onpeneneHo, YTo CHUXKEHME
MeTabonmyeckon aktuBHocTi CYP2D6 noBbiwaeT ypoBeHb TaMCY/I03MHA B KPOBU M TEM CaMbIM MOBbILWAET €ro BO34eNCTBME Ha
OpraHM3M NauMeHTa, U 3TO MOXKEeT YCyrybuTb noboyHble 3 deKTbl, CBI3aHHbIE C CAMUM TaMCYN03MHOM. ABTOpPbI CO06LWanu, YTo
B/IMSIHUE HOCUTENBCTBA AaHHbIX NOAMMOP(GM3MOB Ha KMHETUKY NpenapaTa 6bino Bbiwe, YeM BausaHUe uHrnbutopa CYP2D6
napoKceTWHa Npu ero coBMecTHOM npueme. CTOUT OTMETUTb, YTO UCCNef0BaHMe 6bi1o nposeaeHo B KOxHoOM Kopee, Toraa kak
nonnmopdmsm CYP2D 6 neMOHCTpUpPYET 3HAUMTENbHbIE PA3IMUMS MEXAY PACOBOW M STHUYECKOW NPUHAANEXHOCTbO. Tak,
HanpuMep, HocuTenbCTBO noammopduama CYP2D6*10 (rs1065852) pacnpoctpaHeHo B BoctouHoi Asmuun n gocturaet 50%
[Wang S. et al., 1993], Toraa kak B eBponenckon nonynaumm 2,5%, a B abpukaHckoi 4,2% [ByeonJ et al., 2018]. C apyrow
CTOPOHbI, MCCeaoBaHMe NPOBOAMIOCH HA 340POBbIX MOOAbLIX MY>XXUYMHAX, @ HE HA NOXMUAbIX Myx4nHax ¢ AINMDK, Tak kak
n3BecTHo, 4To AUC Tamcyno3umHa y obpoBosnbLeB B Bo3pacTte 55-75 net Ha 40% Bbiwe, 4yeM y yyacTHMKOB B Bo3pacTe 20-32
NIeT, YTO TaKKe MOrIo NOBAMATL Ha pe3ynbTaThl [Kim KA. et al, 2018]. Cxoxwne paHHble 6611 nonyyeHsl B uccnenosanum Choi
C.l. v coasTopos (2012), rae y4acTBoBano 22 340poBbix fLobpoBonbLa. Y HocuTener reHotuna CYP2D6 *10/*10 3HaveHus
Cmax 1 AUC 6111 Bbiwe Ha 40 1 64% cooTBeTCTBEHHO NO CpaBHeHMIo ¢ Hocutenamm reHotuna CYP2D6*1/*1 [Choi C-l et al,
2012].

B pabore Villapalos-Garcia G. u coastopos (2021) B rpynne 79 340p0BbIX My>X4MH BbIN0 MOKa3aHO, YTO Y MeaieHHbIX (F4/* 4
n*4/*5)nnpomexytounbix (*1/*4,*1/*5,*4/* 15) metabonusaropos no CYP2D6 BbisgsBnsinuch 6onee BbiCOKMe
3HaueHus AUC (p = 0,004), 6onee Bbicokuit t1/2 (p = 0,008) n 6onee Hu3kume nokasarenm Cl/F (p = 0,006) no cpaBHeHUto C
HopManbHbIMU (*1/*1) n BbicTpbiMKM (1/*1 x 2) MeTabonnzaTopamu. NMoMMMO 3TOrO, OblSIM NOKA3aHbl TEHAEHLMM K aCCOLMALMM

3asaBka Ne 23-15-00310 Ctpanuua 37 u3 57



(apMaKOKMHEeTUYeCKMX NOKa3aTeNel TaMCyI03MHa U afieflbHblX BapuMaHTOB reHoB uutoxpoMa CYP3AS5 (CYP3A5*3, rs776746)
u TpaHcrnopTepoB ABCG2 (rs2231142) u SLC22A1 (rs12208357) [Villapalos-Garcia G. et al, 2021]. Ho elue pa3 Heobxoaumo
OTMETUTb, YTO UCCIeA0BaHNE NMPOBOAMIOCH HA 340POBbIX AOOPOBObLAX B OFpaHUYeHHOM No 06beMy Bbibopke. OaHaKo,
YYUTbIBasi NONYYeHHbIe pe3y/bTaTbl, aBTOPbI BbICKa3blBAOT NPeANONOXeHUE, YTO HaZMYMe BO3MOXKHOCTU KOPPEKTUPOBKM
[,03bl TAMCYI03UHA NO3UTUBHO OTPaXanoch Hbl Ha 3P PeKTUBHOCTH M Be3onacHOCTM hapMakoTepanuu B LeSIoM.

[lpyroit cenekTuBHbIM aHTAaroHUCT 01-agpeHopeLenTopoB — CUNOL03UH 061anaeT 32% 6MoA0CTYNHOCTbLIO B TepaneBTUY eCKOW
no3e (8 mMr/cytku). Cea3biBaeTcs ¢ 6enkamMu naasMbl KPoBU Ha 97 %. MeTabonusnpyeTcs ¢ 06pa3oBaHMEM ABYX MeTabOUTOB:
KMD-3213G B pe3ynbTaTe rniokypoHuMpoBaHmsa n KMD-3293 nog aeicTemMeM ankoronb/anbaernanernaporeHassl. Cpeam Bcex
MeTabonnToB CMnofo3uHa, imwb KMD-3213G sBngeTcs dapMakonormyecky aktueHbiM [Lepor H. et al., 2010]. BamsHue
reHeTM4Yecknux GakTopoB Ha MeTabon3M CUNOLO3MH ObINIO TaKKe U3YYEHO B psfie UCCNe0BaHUN. bblin BblaeneHsbl
noTeHuManbHble reHeTuyeckune mapkepsl reHoB CYP3A4*18B (A>G rs28371759), CYP3A5*3 (rs776746) n UGT2B7*2 (C>T
rs7439366) [Wang Z. et al., 2013]. B 2013 ropy c yuactueM 31 3q0poBoro 4o6poBosbLa 6bio NPOBEAEHO aCCOLMATUBHOE
uccnefoBaHUe CBA3U HOCUTENBCTBA FEHETUYECKUMX MapKepoB hePMEHTOB, Y4aCTBYOWMX B MeTaboAM3Me CMN0A03MHa. B reHax
CYP3A4, sensitowemcs knrodeBbiM YneHoM ceMeictea CYP3A, BbisSiBNEeHbI MOAMMOPMOU3MbI, BIMAIOLLME HA KUHETUY ECKME
napameTpbl cunogo3umHa. Y Hocutenen annenen CYP3A4*18B/*18B (rs28371759) HabnopaeTcs NoBblWEeHME aKTUBHOCTH
(hepMeHTa, YTO MPUBOAMT K YCKOPEHMI0 MeTabonM3Ma npenapara B opraHusMe. B nccnenosaHmm 66110 NokasaHo, YTo
3HayeHuns Cmax 6binm Boiwe y HocuTenel *1/*1 n *1/*18B, uemy *18B/*18B (p = 0,048) [Wang Z. et al., 2013]. NMomumo
CYP3A4 B MeTabonm3ame cunopo3sumHa yvactayeT CYP3AS, B reHax koToporo HocutenbcTso annensa CYP3A5*3 (6986A > G,
rs776746) npuBoauT K KOAMPOBaHUI0 Benka 6e3 hepMeHTaTUBHOM aKTMBHOCTH, YTO OTPAXKAETCS HA KMHETUY € CKMX
napameTpax: Bpems foctmkeHns Cmax cMnofo3nHa 6bl10 3HAYUTENBHO BbiLle Y HocuTenen nonmmopduamo CYP3A5*1/*1,
yemy CYP3A5*1/*3 1 *3/*3 [Wang Z. et al., 2013]. UccnepoBaHne npoaeMOHCTPUPOBANO, 4TO NPUEM CUIOA03MHA Y HOCUTENEN
UGT2B7%2 npuBoaut k noBbiweHuto T1/2 Ha 26,4%, AUC Ha 25,6% no cpaBHeHuio HocuTenamm UGT2B7*1 [Wang Z. et al.,
2013]. OT™MeuaeTcs, uto reH UGT2B7 nmeeT ABa Haubonee pacnpocTpaHeHHbIX annenbHbix BapuanTa UGT2B7*1 n UGT2B7*2,
npu4eM 3KCNpeccus NocneaHero NpUBOAMT K CHUXKEHUIO hepMEeHTATUBHOM aKTUBHOCTU. B TOM e nccnenosaHmm
nonumopdusmel reHos MDR1 (ABCB1), koTopble koaupyeT TpaHCMeMbpaHHbIi 6enok P-rnvkonpoTtewnH, 1
anKkoronb/anbiernaneruaporeHasbl He NOKa3blBaaM HUKAKOW CBA3M C KMHETUYeCKMMM NapaMeTpamMu Npenapara, 31o
No3BOJNIIET NPEANONOXKMUTb, YTO BAUSHWUE ITUX FTEHETUYECKMX NOAMMOP(M3MOB Ha GaPMaKOKMHETUKY CUI0A03MHA UMeeT
orpaHM4YeHHbIM xapaktep. HeobxoanMo aanbHeiee nsyyeHme 3Ha4MMOCTU HoCuTebcTBa noammopdmsmos CYP3A5*3
(rs776746) n CYP3A4*18B (rs28371759) Ha MeTaboM3M CMNOL03MHA M COOTBETCTBYIOLLEE KIMHUYECKOE BAUSIHWE Y MALMEHTOB
¢ ATTDK. Beuay TOro, 4To CUI0A03MUH SBNSeTCs Cy6cTpaTtoM P-raMkonpoTerHa, MMeeT CMbIC/ OLLeHWUTb BAUSHUE HEKOTOPbIX
annenbHblX BapuaHToB reHa ABCB1, koanpyowmx ero CHUXeHHYH akTUBHOCTb (HanpuMmep, rs1045642, rs4148738).

BnuaHue HocuTenbcTBa nonMMopdHbix Mapkepos reHoB pepmeHToB CYP3A4 n CYP3AS5 Ha dhapMakokuHeTMYeckue napameTpsl
AyTactepuaa 6bian nokasaHbl B pabote Villapalos-Garcia G. n coasropoBs (2021). Y Hocuteneli annens CYP3A4 *22 nokasatenb
AUC 6onee yem B 2 pa3a Bbille, YeM Yy HOCUTeNen aukmnx annenen *1/1. OgHako 3Ta pasHULA He Bblna 3Ha4MMOM, BEPOSTHO,
M3-32 MafleHbKOro Yucna o06pOoBObLEB, HECYLUMX annenb *22 (n = 2). Y HOpManbHbIX U MPOMEXYTOYHbIX METab0IM3aTOPOB NO
CYP3A5*3 (rs776746) BbisiBNsnoCb 6onee BbICOKOE 3HAYeHMe tmax No CPaBHEHMIO C MeIeHHbIMU MeTaboIn3aTopamu, 4To
MOFJI0 OTPaXaTbCs HA CHUXEHUU CKOPOCTU 3NMMMHALLMKM NpenapaTa 'y 3ToM rpynnbl. ABTOpbl 0TMeYanu, YTo Noc/ie NonpaBok
CTAaTUCTUY ECKas 3HAYMMOCTb PE3YNbTaTOB CUMIbHO CHUXKANACh, YTO 3aTPYAHSET UX MHTEPNPETALMIO, U NOAYEPKMBAET
HeobX0aMMOCTb fanbHelLlero usyvyeHus ¢ 6onbwmnmM 06bEMOM BblGOPKM.

OpHoOHyKNeoTMAHbIE NOAMMOPGHU3MbI B FeHaX, KOAUPYHOLLMX TPAHCMOPTEPbI OPraHMYeCKUX BELLIECTB, TAKKE MPUBOASAT K
U3MeHeHUSIM PapMaKOKMHETHKM, TaK Kak 3TM 6eKM pacnonaraTcs Ha MeMbpaHax SHTepOLMTOB, FenaTouMToB, HepoLUTOB?
M TakuM 06pa3oM y4acTBYHOT B MpoLLeccax BCacbiBaHUS, pacnpeneneHus v BoiseaeHus JIN. Haubonee nasecTHbIMU rpynnamm
TaKuMx NpOTEMHOB ABASIOTCA rpynna 6enKoB TpaHCNOPTePOB paCcTBOPEHHbIX BelecTs (solute carrier group, SLC) u P-
rnukonpoTeunH [Almazroo O.A. et al, 2017]. P-rnmkonpoTtenH npeacTasnseT coboi KpynHblii MeMBpaHHbI i 6enok,
TPaHCNOPTUPYHIOLLMIA NEKAPCTBEHHbIE CPEACTBA U3 KNETKU Hapyxy. Pacnonaraetcs Ha NOBEPXHOCTU 3NUTENMUANbHbBIX KIETOK,
BbICTUTAIOLLMX TOHKMIA U TOACTbIV KMLLIEYHUK, MAHKPeaTUy eCKuii MpOTOK, B MeMOpaHe XKeNYHbIX KaHaNbLEB NeYeHu, B
NPOKCUMMAaNbHbIX KaHa/bLIaX NOYEK 1 B HAAMOYEeYHMKAX, TakKe 0OHApYXMBAETCS B 3HAOTENMOLMTAX FMCTOreMaThy ecKmx
6apbepoB (remMaTo3HLedanMyeckoro, reMaTto0BapMUanbHOro, reMaTtoTeCTUKYNSPHOro U reMatonaueHTapHoro) [Fromm M.F. et
al, 2004]. P-rnnkonpoTenH koampyeTtcs reHom ABCB1, pacnonaratowmmcs Ha 7-1 xpomocome (7q21.12)
[https://www.genecards.org/cgi-bin/carddisp.pl?gene=ABCB1]. Hanbonee pacnpoctpaHeHHbIMU OAHOHYKIEOTUAHbBIMM
nonumopdusmamu (SNP) rena ABCB1 asnstotca 1236T>C (rs1128503), 2677T>G/A (rs2032582) n 3435T>C (rs1045642)
[Wang D. et al, 2005]. Ana annenbHbix BapuanToB 1236T>C (rs1128503), 2677T>G/A (rs2032582) n 3435T>C (rs1045642)
reHa ABCB1 BbisiBneHo 60/blloe KOMYECTBO acCoLMaLUM C U3MeHEHMEM dapMaKOKnHeTUYecknx napametpos (Cmax, Css,
AUC, Tmax), npoduns 3¢peKTMBHOCTM 1 6€30MacHOCTH LWMPOKOro psaaa npenapartoB-cybcTpaTtos P-rankonpoTenHa ns
KapAMonoruyeckon (anukcabaH, pusapokcabaH, AaburatpaH, KNonMAorpen) 1 OHKONOrMYeCcKoi (METOTPEKCAT, KaneunTabuH,
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uMcnnaTiH u ap.) obnactu [https://www.pharmgkb.org/]. YuutbiBas, 4to cunofosuH, esotepoauH 1 MMpaberpoH sBnsTCs
cybcTpatamu P-rakonpoTtenHa, 60/1bWUMM HayYHbIM MHTEPECOM NpeACTaBNSeTCs U3yYeHMe CBI3M HOCUTENbCTBA Hanbonee
pacnpoCTpaHEeHHbIX annenbHbiX BapuaHToB reHa ABCB1 Ha BO3MOXHYI0 BapuabenbHOCTb KUHETUKM, IPDEKTUBHOCTH U
6e3onacHocTu Tepanmu CHMIM npu ATTDK nepeyncneHHbIMM npenaparamu.

OCHOBHbIX MUPOBbIX HAayYHbIX KOHKYPEHTOB, 3aHUMAOLWMXCA np06neM0171 HeT.

Ha aH2/ULICKOM A3bIKe
Introduction

Benign prostatic hyperplasia (BPH) is one of the most common diseases among middle-aged, elderly and senile men.
Traditionally, benign prostatic hyperplasia is considered the main pathogenetic link of lower urinary tract symptoms in men.
BPH occurs in 70-75% of patients over 60 years of age and in 85-90% of patients over 80 years of age and is characterized by
urinary dysfunction, enlargement of the prostate, and infravesical obstruction. One of the advances in recent years is the
convincing evidence that LUTS is a progressive condition. It is known that in about 25% of men over 50 years old with urinary
dysfunction caused by BPH the disease is clearly progressive, resulting in the need for surgical treatment. In the absence of
absolute indications for surgical treatment, or the patient's refusal of surgical treatment, medical treatment aimed at
improving the quality of life of the patient becomes fundamental. In this regard, one of the goals of drug therapy of BPH is to
relieve LUTS in a short time, minimize side effects of treatment, prevent the development of complications and maintain the
quality of life of patients at an acceptable level.

Unequivocally, the advantage of drug therapy is its low cost in comparison with surgical intervention. Costs per patient per
year for conservative therapy is 2.2 times lower than for transurethral resection of the prostate [Lanes SF et al., 1996]. Also, it
is worth noting the availability of conservative therapy: thus, according to US scientists, if at the end of XX century only 46% of
patients with BPH underwent drug therapy, in 2002 - 82% [Vela-Navarrete R et al., 2005], and in recent years - 87-94% of
patients with BPH [Filson CP et al., 2013]. In this regard, one of the goals of drug therapy of BPH is to stop LUTS in a short
time, minimize the side effects of treatment, prevent the development of complications and maintain the quality of life of
patients.

Drug therapy of urinary dysfunction caused by BPH is becoming more widely used, while surgical methods of treatment are
becoming less popular [Hutchison A et al., 2007]. On the one hand, it is connected with the appearance of new medications,
and on the other hand - with increasing knowledge and experience in pharmacotherapy of BPH and ways to optimize it. The
possibilities of drug therapy are extremely diverse and include both combined administration of drugs from several
pharmacological groups, and monotherapy.

Prescription of al-AB is the most common variant of medical therapy of BPH and is used in patients with mild, moderate and
severe LUTS in the absence of risk factors of BPH progression. If TUIP is considered to be the "gold standard” of surgical
treatment of BPH, a1-ABs can be referred to the "gold standard” of conservative therapy of this disease. They are rightfully
considered to be the drugs of choice in the treatment of urinary dysfunction in patients with BPH. The European Urological
Association currently recommends their use as first-line drugs for the treatment of urinary dysfunction in patients with BPH
[Gravas S et al., 2021]. Despite a wide choice of drugs of this group, all al-adrenoblockers have similar clinical efficacy.
Expressed symptomatic improvement and favorable dynamics of objective indices are usually achieved in the first 2-4 weeks
of al-adrenoblocker use and persist during the subsequent period of treatment.

When choosing drugs, clinicians give preference to selective al-adrenoblockers, due to their good efficacy and acceptable
safety. At the same time, the effectiveness of al-adrenoblockers can vary in different groups of people, and up to 1/3 of
patients can claim its ineffectiveness [Roehrborn CG, 2009; Lyseng-Williamson KA, 2002]. These features may be reflected in
the variability of pharmacokinetic parameters of the drug, which can affect the effectiveness and safety of the drug.

Given the complex pathogenesis of urinary disorders in patients with BPH, it is obvious that the combined prescription of
drugs of two different pharmacological groups allows to influence the complex mechanisms of pathogenesis of BPH and
cause significant improvement of quality of life in patients with BPH. Working combinations include: combined use of 5-ARI
and 01-AB, al-AB and muscarinic receptor antagonists/beta3-adrenergic agonist and al-AB+iPDES5.

Alpha-adrenoblockers

Nowadays, al-adrenoblocker drugs are successfully used for BPH treatment with moderate and severe urinary disorders and
they are the drugs of first choice for BPH-related LUTS treatment. To date, there are several al-adrenoblockers in a doctor's
arsenal. They differ in the degree of selectivity to different subtypes of al-adrenoreceptors. Terazosin, doxazosin, and
alfuzosin are non-selective al-adrenoblockers and block all al-adrenoreceptors equally. Selective al-adrenoblockers
include tamsulosin and silodosin. The most frequent side effects when taking al-adreno-blockers are orthostatic
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hypotension, dizziness, asthenia and the frequency of their development has a dose-dependent effect [Michel M et al.,
2005]. Vasodilatory effects are most frequently expressed by doxazosin and terazosin, less often by alfuzosin and tamsulosin:
the probability of cardiovascular adverse events is 3.3 and 3.7, 1.7 and 1.4 accordingly [Nickel JC et al., 2008]. Note that
patients with concomitant cardiovascular disease and/or concomitant vasoactive drug therapy may be susceptible to
vasodilation induced by a-blockers [Barendrecht MM et al., 2005]. These include hypotensive drugs (e.g., a-adrenoreceptor
antagonists), diuretics, Ca2+ calcium channel blockers, ACE inhibitors and angiotensin Il receptor antagonists, and
phosphodiesterase inhibitors (PDEs) prescribed for erectile dysfunction or LUTS (Barendrecht MM et al, 2005).

The European Association of Urologists (2021) Guidelines on the Management of Non-Neurogenic Male Lower Urinary Tract
Symptoms (LUTS), including Benign Prostatic Obstruction (BPO), reports that all al-adrenoblockers are equally effective for
LMICs if prescribed in adequate doses [EAU Guidelines. Edn. presented at the EAU Annual Congress Milan 2021]. Thus, taking
into account the same effectiveness of various selective al-adrenoblockers in the treatment of LUTS due to BPH, only safety
parameters are crucial, so only tamsulosin and silodosin are used in real clinical practice.

Tamsulosin is a substrate of liver cytochrome P450 system enzymes. The metabolism of tamsulosin is widely studied.
Biotransformation of tamsulosin occurs in the liver with the participation of enzymes of the cytochrome P450 system to form
active metabolites. Simultaneous use of tamsulosin with potent inhibitors of CYP3A4 isoenzyme or in patients with impaired
metabolism of CYP2D6 isoenzyme may lead to increased tamsulosin concentration that will affect the safety of
pharmacotherapy [Flomax FDA label, 2012]. The use of a CYP2D6 inhibitor (e.g., paroxetine) or a CYP3A inhibitor (e.g.,
ketoconazole) may result in increased drug exposure [TroostJ et al., 2011]. Tamsulosin has almost 100% bioavailability [Van
Hoogdalem E et al., 1997], usually well tolerated, but the frequency of side effects correlates with the dose of the drug
[Lowe S 2005]. Getting into the liver, it undergoes intensive metabolism with the formation of metabolites, but the overall
pharmacological effect of the drug depends on the pharmacokinetics of the original compound (tamsulosin). In addition to
pharmacological properties, the resulting metabolites may also have toxic properties. Common adverse drug reactions during
tamsulosin administration are vascular complications (dizziness, hypotension, syncope); other reactions caused by the formed
metabolites have also been described.

Silodosin is a substrate of liver cytochrome P450 system enzymes - CYP3A4 and CYP3A5S are most active, and changes in their
activity may affect the drug exposure. This was confirmed in an in vitro study using CYP3A inhibitor cyclosporine A, and
ketoconazole: simultaneous use of these drugs led to an increase in the average maximum concentration and total plasma
exposure of silodosine [Hill LA et al., 2009, Miao LY et al., 2008]. In addition, UGT-glucuronyltransferase and
alcohol/aldehyde dehydrogenase are involved in the metabolism of silodosine, and P-glycoprotein (ABCB1 gene) is involved
in the transport of silodosine from the intestinal lumen after oral administration [Rapaflo FDA label, 2008]. Among adverse
reactions, there is a significantly higher risk of ejaculatory dysfunction during silodosine administration [Ding H et al., 2013].
Among other unwanted adverse reactions against the background of using silodosin: diarrhea and nasopharynagitis, less often
orthostatic hypotension and dizziness [Chapple CR et al., 2011]. It is also worth noting that the incidence of adverse reactions
was higher in patients who took the drug for the first time.

5-alpha reductase inhibitors

The second class of drugs actively used in the therapy of LMICs are 5-alpha reductase enzyme inhibitors (5-ARIs). 5-ARlIs are
used in patients who are moderately to severely symptomatic with an enlarged prostate. Of the drugs for conservative
treatment of patients with BPH, only 5-ARIs are capable of affecting prostate volume. 50-reductase inhibitors are a group of
drugs influencing metabolism of testosterone and dihydrotestosterone in prostate tissues. 5a-reductase inhibitors, used alone
or in combination with o-blockers, have been shown to reduce prostate volume in patients with enlarged prostate after long-
term treatment. For this reason, their use should be considered in men with troublesome LUTS and enlargement of the
prostate [Gravas S 2021]. 5-ARIs reduce the severity of symptoms and increase the maximum urinary flow rate (Qmax) in men
with enlarged prostate, but their effect is slower compared to al-blockers [Gravas S 2021]. Currently the most used two drugs
of this pharmacological group - dutasteride and finasteride. Dutasteride is an inhibitor of 5-alpha reductase type 1 and 2 and
causes a more pronounced reduction of dihydrotestosterone (DHT) levels in the prostate than finasteride, which inhibits only
the 2nd type of the enzyme. Both drugs by affecting the level of DHT activate the processes of natural apoptosis in the
prostate and cause a decrease in its volume [Naslund MJ et al., 2007]. The minimum period of therapy, after which the effect
of 5a-reductase inhibitors becomes evident, is 6-12 months, but optimal results can be achieved only with long-term (multi-
year) therapy. In the metabolism of drugs of group of inhibitors of 5a-reductase are involved enzymes of cytochrome system
P450: in dutasteride - CYP3A4, CYP3A5 [Marihart S et al., 2005], and in finasteride - CYP3A4, CYP3A5, CYP3A7 and CYP3A43
[Hulin-Curtis SL et al., 2010]. In a study of the carriage of CYP3A5 allelic variants on the pharmacokinetics of dutasteride,
‘normal” and "intermediate” metabolizers showed higher Tmax compared to "slow" metabolizers. However, the association
did not remain significant after correction of the false discovery rate, which negates the need for further study of the effect of
polymorphisms on the pharmacokinetics of the drug.
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M-cholinoblockers

The third class of drugs used in the treatment of LUTS are M-cholinoblockers (m-CBs). They are traditionally used to treat
urinary disorders caused by disrupted contractions of the detrusor - the bladder muscle. The main principles of their action are
to slow down conduction along the fibers of the parasympathetic nervous system and, accordingly, to reduce the severity of
disorders of the accumulative phase. In addition, muscarinic receptor blockers have been used for more than 20 years in the
treatment of overactive bladder (OAB). It is known that OAB is registered in about 60% of patients with infravesical
obstruction. Works of recent years have popularized the algorithm of prescribing these drugs if the 1st line therapy drugs,
which include al-adrenoblockers, were ineffective in the first 2-4 weeks of treatment [Gravas S 2021]. In this case,
muscarinic receptor antagonists can be prescribed as additional drugs in combination with al-adrenoblockers or as
monotherapy. V. Sacalis et al., studying the effects of antimuscarinic drugs on prostate tissue, came to the conclusion that
therapy with solifenacin at a dose of 5 mg/day affects the vascularization of prostate tissue, and as a consequence, contributes
to the reduction of its volume [Sakalis V et al., 2015]. The main disadvantage of this group of drugs is the risk of acute urinary
retention (AUR). According to the literature, the incidence of this complication ranges from 1% according to randomized trials
to 2.5% in clinical practice [Huang EY-H et al., 2013]. A number of authors believe that it is possible to reduce the likelihood
of acute urinary retention against the background of m-CBs therapy by prescribing minimal doses at the initial stage of
therapy. In the well-known work of K. Park et al. on the experience of using low doses of m-CBs in BPH, in which the authors
concluded that for the initial therapy of m-CBs it is reasonable to use minimal doses of tolterodine (2 mg) [Park KK et al.,
2013]. The most commonly prescribed representatives of this group: solifenacin, tolterodine and fesoterodine are
metabolized by the liver with participation of CYP3A and CYP2D6 [Hesch K 2007]. Currently, there are already a number of
studies on the effect of cytochrome P450 enzyme inhibitors and genes encoding their enzymatic activity on the
pharmacokinetics of drugs. For example, co-administration of a powerful CYP2D6 inhibitor fluoxetine with tolterodine, in
two groups of patients, phenotypically presented as "fast” and "slow" metabolizers, led to an increase in serum drug in 4.4
times and 30 times respectively [Brynne N et al.,, 1999]. In a similar study of fesoterodine, administration of the CYP3A4
inhibitor ketoconazole resulted in a 2.3-fold increase in Cmax in "fast” and a 2.5-fold increase in "slow" [Malhotra B et al.,
2009]. Similar 2-fold increase of AUC and Cmax was registered earlier at simultaneous administration of ketoconazole and
tolterodine in the group of "slow" metabolizers [Brynne N et al., 1999]. Solifenacin, metabolized by CYP3A4, coadministration
of ketoconazole led to an increase in Cmax by 1.43 times and approximately 2-fold increase in AUC [Swart PJ et al., 2006].
Since these drugs affect muscarinic receptors throughout the body, antimuscarinic drugs often cause adverse events such as
dry mouth, constipation, increased intraocular pressure and dry eyes [Gravas S 2021]. Dry mouth as the most frequent side
effect of cholinolytics is caused by blockade of salivary gland receptors, constipation by the effect on corresponding intestinal
receptors, increase of intraocular pressure by blockade of iris receptors.

The urologist's arsenal has a drug approved for use in GABA that is different in its mechanism of action from M-CHB -
mirabegron, which belongs to the class of beta3-adrenergic agonist. Studies have demonstrated relaxation of bladder
smooth muscles, as well as an increase in cAMP concentrations in the bladder tissues when exposed to mirabegron. Thus,
mirabegron improves the reservoir function of the bladder by stimulating the p3-adrenoreceptors located in its wall.
According to large DRAGON, TAURUS studies, the efficacy of mirabegron is comparable to that of cholinolytics, but dry mouth
was more frequently reported in patients receiving cholinolytics. No QT interval prolongation was registered on the
electrocardiogram during long-term treatment with mirabegron [Chapple CR et al., 2011]. Metabolized in the liver, involving
CYP3A, mirabegron can act in part as an irreversible or quasi-irreversible inhibitor of CYP2D6, depending on the metabolism
[Krauwinkel W et al., 2014].

Phosphodiesterase Inhibitors Type 5

Phosphodiesterase inhibitors type 5 (iPDE-5) are also used in the treatment of LUTS/BPH, and more specifically its only
representative tadalafil, in a fixed dosage of 5 mg once a day. The first works, testifying about significant positive effect of
phosphodiesterase inhibitors of type 5 not only on erectile function, but also on LUTS severity, were published already in
2002, i.e. 4 years after the appearance of the first iPDE-5 [Sairam K et al., 2002]. Nevertheless, only in 2010, these drugs were
included in the official list of the European Association of Urologists as a means of LUTS drug treatment [Gravas S et al., 2022].
Currently, only one iPDE-5 - tadalafil in 5 mg regimen for daily use is officially registered in Russia for LUTS indications. The
mechanisms by which iPDE-5 inhibitors contribute to the improvement of LUTS/BPH are multifactorial in nature: cGMP-
mediated vascular relaxation; relaxation of prostate and bladder smooth muscle, and reduction of afferent nerve activity,
which can complement the vascular effect. It causes a 22-37% decrease in the IPSS score by reducing the severity of both
groups of symptoms - the emptying and filling phases. Tadalafil can be prescribed in monotherapy and in combination with
conventional drugs in men suffering from both LUTS/BPH and ED. The standard contraindication to prescription of iPDE-5
inhibitors due to the high risk of hypotension is their combination with nitrates. Tadalafil is a substrate of the hepatic enzyme

3asaBka Ne 23-15-00310 Ctpanuua 41 3 57



CYP3A4 and is affected by a number of drugs that induce or inhibit this enzyme [Ring BJ et al., 2005].

Safety of pharmacotherapy in patients with BPH

In some patients with BPH, monotherapy or combination therapy is associated with the development of adverse reactions.
When prescribing M-CBs it is dry mouth (up to 16% of cases), constipation (up to 4%), problems during urination (up to 2%),
nasopharynagitis (up to 3%), dizziness (up to 5%) [Gravas R et al., 2021 EUA Guidelines], the frequency of which has a dose-
dependent effect [Oefelein MG 2011]. Also used in OAB, a different mechanism of action of mirabegron caused: hypertension
(5.9%), nasopharyngitis (2.8%), dry mouth (2.8%), headaches (3.7%), upper urinary tract infections (1.4%) [Khullar V et al.,
2012]. In the course of research it was noted that the increase in HR had a dose-dependent effect. In the tadalafil group,
according to the results of a meta-analysis, the most common are: headache (4.6%), dyspepsia (3.1%), back pain (2.5%), hot
flashes (1.2%), heartburn (1%) [Gacci M et al., 2012]. The most expressed adverse events of 5-ARl inhibitors are related to
sexual function and include decreased libido, erectile dysfunction and, less frequently, ejaculation disorders, such as
retrograde ejaculation, absence of ejaculation or reduced ejaculate volume. Tamsulosin therapy noted: headaches (14.3%),
dizziness (11.9%), runny nose(11.2%), retrograde ejaculation (10.8%), weakness (6%), whose frequency also had a dose-
dependent effect [Walt TJ et al, 2002]. In silodosin, a highly selective al-AB: retrograde ejaculation (21.9%), headaches
(3.7%), dizziness (3.7 %), diarrhea (3.7%) [Ding Het al., 2013].

Despite greater efficacy compared to monotherapy, combination therapies tend to cause more adverse drug reactions [Greco
KA et al., 2008]. In the group taking tamsulosin with tadalafil, commonly reported adverse events included myalgia (43%),
headache (32%), back pain (27%), and dizziness (8%) [Cantrell MA et al., 2013]. Treatment with the dutasteride/tamsulosin
combination may cause dizziness, erectile dysfunction, decreased libido, retrograde ejaculation, and gynecomastia [Duodart®
(dutasteride and tamsulosin 0.5 mg/0.4 mqg) capsules - Drug Label]. Dry mouth (8%), constipation (2.7%), heartburn (1.8%),
nausea (0.3%), and headache (1.2%) occurred in combination therapy of tamsulosin with solifenacin, and their frequency
increased with increasing solifenacin dose [van Kerrebroeck Pet al., 2013]. Considering all the above, the safety profile of
LUTS therapy in BPH has a key role, since the prescribed therapy is used for a long time, often for life, and refusal of
treatment in connection with the development of ADRs has a negative impact on the future health prospects of the patient.

Pharmacogenetics of drugs for BPH

Pharmacogenetic testing allows individual therapy based on the results of a genetic test: from the prescription of a drug
without prior selection and optimal dosage from the beginning of treatment to the choice of the most suitable drug form and
method of delivery. Genetic testing is actively introduced into clinical practice, rapidly becoming cheaper and becoming a
routine method of laboratory diagnosis and screening of patients [Sychev DA, 2011]. Genetic features of a patient affecting
the pharmacological response are point mutations, the so-called single nucleotide polymorphisms (SNPs). It is the existence
of single nucleotide polymorphisms in a particular gene that can determine the genetically determined contribution to the
individual pharmacological response [Kukes V.G. 2011]: high effectiveness when using drugs, the development of adverse
side effects [Ivashchenko D.V. 2013], resistance (low effectiveness or no therapeutic effect) when using drugs.

Cytochrome P450 is a superfamily of enzymes that catalyze the metabolism of a large number of endogenous and
exogenous compounds. It plays a major role in the biotransformation of xenobiotics and catalyzes 70-80% of the reactions
that occur in all stages of drug metabolism [Chen T.L et al., 1995]. Drugs and xenobiotics in humans are primarily
metabolized by isoenzymes of cytochrome P450 families CYP1, CYP2, CYP3 and CYP4. About 90% of the metabolic activity
depends on 6 isoenzymes: CYP1A2, CYP3A4, CYP2C9, CYP2C19, CYP2D6, and CYP2E1 [Wijnen P.A. et al., 2007]. CYP2D6 is
considered one of the most significant metabolizers of LP - it carries out oxidation (phase | metabolism) of 30-35% of the
drugs used. CYP2D6 can metabolize a wide range of drugs, including analgesics (e.g. codeine, tramadol), antidepressants
(tricyclic antidepressants), hypotensive agents (e.g. metoprolol, bisoprolol) and anticancer agent, tamoxifen [Gaedigk A.,
2018; Hicks J.K,, 2015; Beoris M., 2016; Fleeman N., 2011]. However, it is worth noting that CYP2D6 is only 2-4% of the total
CYP in the liver [Williams LS., 2018], it is the main enzyme that metabolizes drugs. The activity of this cytochrome can be
genetically determined. The CYP2D6 gene is highly polymorphic and more than 100 star (*) polymorphic variants are
currently known, listed in the human CYP450 nomenclature allele database catalog [Sim S.C., 2013]. The allelic variants are
grouped by functional activity: Non-functional alleles (*3, *4, *5, *6, *7,*8, 11, *12, *36, *40, *42, *56), alleles with reduced
activity (9,710, 17, %29, *41, 44, *49), alleles with normal function (*1, *2, *35, 43, *45), alleles with increased activity (in
cases of gene duplications or multiplications - *1xN,*2xN) [Gaedigk A., 2018]. The combination of CYP2D6 alleles is used to
determine the patient's genotype. Based on the evaluation of enzyme activity, patients can be assigned to one of five
categories of patients according to their ability to metabolize substrates: "slow" metabolizers (PM), "intermediate”
metabolizers (IM). : intermediate metabolizers, IM), "normal” metabolizers (extensive), EM, "fast metabolizers (RM), ultrarapid
metabolizers (UM) [Caudle K.E., 2017]. To date, pharmacogenetics has developed the Clinical Pharmacogenetics
Implementation Consortium (CPIC), Netherlands Pharmacogenetics Working Group (DPWG) guidelines based on this
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categorization of CYP2D6 metabolizers providing recommendations for specific drugs (tamoxifen, selective serotonin
reuptake inhibitors, tricyclic antidepressants, opioids, ondansetron) to adjust doses or drugs that are expected to be ineffective
or harmful to patients [Taylor C., 2020]. Ethnic heterogeneity in the prevalence of CYP2D6 markers should be kept in mind.
For example, non-functional alleles (*3 or *4) have reduced metabolism [Panagiotidis G., 2007], and unlike European
populations, are rare in Asian populations [Nasyrova R.F., 2019]. CYP2D6*4, CYP2D6*10, CYP2D6*41 markers encoding a
nonfunctional phenotype and a phenotype with reduced activity are the most studied and common in Caucasoid populations.
However, for CYP2D6, keep in mind the panel of allelic variants that may contribute to changes in enzyme activity - the
contribution of some should not be excluded when examining the role of others; the association of CYP2D6 markers should
be evaluated comprehensively together.

CYP3A subfamily consists of 4 enzyme isoforms CYP3A4, CYP3A5, CYP3A7 and CYP3A43 [Domanski T.L. et al, 2001]. Genes
encoding these isoenzymes are located on adjacent loci 7 of chorosome. Structural proximity of their molecules leads to the
fact that up to 85% of isoenzyme substrates are shared. These isoforms are present in the human liver in varying proportions
and constitute about 30% of the total CYP enzymes. Among the human CYP3A enzymes, CYP3A4 and CYP3AS5 are considered
the most important in drug metabolism [Williams J.A. et al, 2002; Huang W. et al, 2004]. Both enzymes are present in large
quantities in the liver and intestine [Shimada T. et al, 1994; Kivistd K.T. et al, 1996]. Previous studies characterized CYP3A4 as
a highly polymorphic enzyme (variant alleles *1-*22). However, most of the variant alleles cannot explain 10-100-fold
differences in CYP3A4 activity in different populations [Lamba JK et al, 2002; Ozdemir V. et al, 2000; Westlind A. et al, 1999].
This may be due to either their limited effect on the enzyme activity or their very low frequency (<0.1%). It is different with
CYP3A4*22 allele. Thus, the CYP3A4*22 variant (rs35599367) encodes an enzyme with reduced enzymatic activity for which
significant associations with decreased clearance of a number of drugs (clopidogrel, tacrolimus, cyclosporine, tricyclic
antipsychotics, simvastatin, etc.) were shown, which required adjustment of drug doses [Mulder TAM et al, 2021]. Another
interesting variant for researchers is CYP3A4*1B (rs2740574), which determines the expression of the enzyme with reduced
activity. In pharmacokinetic studies, CYP3A4*1B carriage has been associated with decreased dose-dependent concentrations
(CO/D) of tacrolimus and cyclosporine. In patients on simvastatin, CYP3A4*1B reduced the risk of dose reduction or switching
to another therapy during simvastatin treatment [Saiz-Rodriguez M et al, 2020].

For the CYP3AS gene, which is also highly polymorphic, up to 25 allelic variants (designated as *1-*9) have been described;
CYP3A5*1 is considered the functional allele. In European populations, a polymorphic variant of CYP3A5*3 gene (rs776756,
6986A>G) that is characterized by reduced expression of the enzyme is very common - carriers of homozygous CYP3A5*3/*3
genotype do not express it, while presence of at least one CYP3A5*1 allele leads to pronounced enzyme expression [Werk
AN. et al., 2014]. The frequency of CYP3A5%3 allele varies significantly in different populations, which helps explain the high
interethnic variability for CYP3A5 [Elens L et al, 2013]. According to various data, from 82 to 95% of Caucasoids are carriers of
CYP3A5*3 allele [Thompson E.E. et al, 2004; Werk AN. et al, 2014]. When carrying the CYP3A5*1 allele, more than 50% of
CYP3A substrates are metabolized by the CYP3A5 allele isoenzyme [Fukasawa T. et al, 2007; Lin Y.S et al, 2002]. CYP3A5*6
and CYP3A5*7 alleles are less studied, non-functional, found mainly in black populations [Werk A.N. et al, 2014]. The
scientific literature widely presents data on the effect of allelic variants of CYP3A5 on changes in the parameters of
pharmacokinetics, metabolism, safety efficacy of various groups of drugs (tamoxifen, atorvastatin, simvastatin, apixaban,
dabigatran, etc.) [Pharmgkb.org]. For CYP3AS5 there are professional recommendations for dosing of drugs [Birdwell KA. et al,
2015].

These developments show the possibility of using genetic information about a patient when selecting and prescribing a
particular pharmacotherapy. Taking into account a rather high frequency of possible ADRs against the background of taking
drugs to treat LUTS in BPH (0l-adrenoreceptors, 5-alpha reductase inhibitors, M-cholinoblockers/beta3-adrenergic agonist,
type 5 phosphodiesterase inhibitors), use of personalization methods based on pharmacogenetic and metabolomic
biomarkers might also make sense in the urological practice. This could allow to identify patients with a high risk of such
ADRs and choose an acceptable monopharmacotherapy or a combination in advance. At the same time, at this stage of
development there is a need to identify and verify genetic and metabolomic predictors of safe and effective use of drugs for
the treatment of LUTS in BPH [Choi C-l et al, 2012L; Kim K-A et al, 2018; Villapalos-Garcia G. et al, 2021].

As shown above, almost all drugs used to treat LUTS in BPH are metabolized by the enzymes CYP2D6, CYP3A4, and CYP3AS.
There are a number of pharmacogenetic studies on the effect of carriage of certain genetic markers of CYP2D6, CYP3A4 and
CYP3A5 enzyme genes on pharmacokinetic parameters of drugs used in BPH therapy, which ultimately can affect the clinical
effect of a drug (for tamsulosin, silodosin, dutasteride).

Studies have reported a role for CYP2D6 and CYP3A4 gene polymorphisms in the variability of tamsulosin pharmacokinetic
parameters [Kim K.A. et al, 2018; Takata R et al, 2013; Villapalos-Garcia G. et al, 2021 et al]. A study by Takata et al. (2013) in
patients with BPH examined the effect of carrying some single-nucleotide rs16902947, rs7779057, rs35681285, and
rs2122469 on tamsulosin peak concentration (Cmax) values, although the probative power of these SNP associations did not
reach the full genomic significance threshold after Bonferroni correction.
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The authors comment on the findings that the identified polymorphisms have only an additive effect on the blood
concentration of the drug and can only partially explain the variability of the pharmacological response to tamsulosin [Takata
Retal., 2013].

A study by Kim KA. et al. (2018) evaluated the association between CYP2D6 gene polymorphic marker carriage,
pharmacokinetics, and hemodynamic effects of tamsulosin in 29 healthy volunteers. The study assessed Cmax and AUC
before and after a six-day course of tamsulosin administration at a dose of 0.2 mg once daily, depending on SNP carriage of
the CYP2D6 (*2,*4,75,710,714,21,*41, and *xN) and CYP3A5 (*3) genes. The results showed that Cmax and AUC values of
tamsulosin were 66% and 103% higher in the group of patients with the CYP2D6*10/*10 genotype (n=4) or *5/*10 (n = 2)
compared with the groups of patients with CYP2D6 genotype 1/*1,1/*2,1/*2xN or *2/*10xN and CYP2D6 genotypes
*1/710,"1/*41 or *2/*5. The study determined that decreased metabolic activity of CYP2D6 increases tamsulosin blood levels
and thereby increases its effects on the patient, which may exacerbate the side effects associated with tamsulosin itself. The
authors reported that the effect of carrying these polymorphisms on drug kinetics was greater than that of the CYP2D6
inhibitor paroxetine when taken together. It is worth noting that the study was conducted in South Korea, whereas the
CYP2D6 polymorphism demonstrates significant differences between race and ethnicity. For example, carriage of the
CYP2D6*10 (rs1065852) polymorphism is common in East Asia and reaches 50% [Wang S et al., 1993], whereas in the
European population 2.5% and in the African population 4.2% [ByeonJ et al., 2018]. On the other hand, the study was
conducted on healthy young men and not on older men with BPH, as it is known that the AUC of tamsulosin in volunteers
aged 55-75 years is 40% higher than in participants aged 20-32 years, which could also affect the results [Kim KA. et al.,
2018]. Similar data were obtained in a study by Choi C.I. et al. (2012), which involved 22 healthy volunteers. Cmax and AUC
values were 40 and 64% higher, respectively, in CYP2D6 *10/*10 genotype carriers compared to CYP2D6*1/*1 genotype
carriers (Choi C-l et al, 2012).

In Villapalos-Garcia G. et al. (2021) in a group of 79 healthy men showed that slow (*4/* 4 and * 4/ * 5) and intermediate (*
1/*4,71/*5,4 /% 15) CYP2D6 metabolizers showed higher AUC values (p = 0, 004), highert1/2 (p = 0.008), and lower
Cl/F values (p = 0.006) compared with normal (*1/*1) and rapid (1/*1 x 2) metabolizers. In addition, trends have been shown
in the association of the pharmacokinetic performance of tamsulosin and allelic variants of the cytochrome CYP3A5
(CYP3A5%3, rs776746) and ABCG2 (rs2231142) and SLC22A1 (rs12208357) transporters genes [Villapalos-Garcia G. et al,
2021]. But again, it should be noted that the study was conducted on healthy volunteers in a limited sample size. However, in
general, considering the results obtained, the authors suggest that the availability of tamsulosin dose adjustment would have
a positive impact on the efficacy and safety of pharmacotherapy in general.

Another selective al-adrenoceptor antagonist, silodosin, has 32% bioavailability at the therapeutic dose (8 mg/day). Itis 97%
bound to blood plasma proteins. It is metabolized with the formation of two metabolites: KMD-3213G as a result of
glucuronidation and KMD-3293 under the action of algol/aldehyde dehydrogenase. Among all silodosine metabolites, only
KMD-3213G is pharmacologically active [Lepor H et al., 2010]. The influence of genetic factors on sylodosine metabolism has
also been studied in several studies. Potential genetic markers of CYP3A4*18B (A>G rs28371759), CYP3A5*3 (rs776746) and
UGT2B7*2 (C>T rs7439366) genes were identified [Wang Z et al., 2013]. In 2013, an association study was conducted with 31
healthy volunteers to link the carriage of genetic markers of enzymes involved in the metabolism of silodosine.
Polymorphisms affecting the kinetic parameters of sylodosine were identified in CYP3A4 genes, which is a key member of
CYP3A family. Carriers of CYP3A4*18B/*18B (rs28371759) alleles have increased enzyme activity, which leads to an
acceleration of drug metabolism in the body. The study showed that Cmax values were higherin *1/*1 and *1/*18B carriers
than in *18B/*18B (p = 0.048) [Wang Z et al., 2013]. In addition to CYP3A4, CYP3A5 is involved in silodosin metabolism, in the
genes of which CYP3A5*3 allele carriage (6986A > G, rs776746) leads to encoding protein without enzymatic activity, which
is reflected in kinetic parameters: the time to reach Cmax of sylodosine was significantly longer in CYP3A5*1/*1
polymorphism carriers than in CYP3A5*1/*3 and *3/*3 [Wang Z et al., 2013]. A study demonstrated that silodosine
administration in UGT2B7*2 carriers resulted in a 26.4% increase in T1/2, 25.6% increase in AUC compared to UGT2B7*1
carriers [Wang Z et al., 2013]. It is noted that the UGT2B7 gene has the two most common allelic variants UGT2B7*1 and
UGT2B7%2, expression of the latter leads to decreased enzymatic activity. In the same study, polymorphisms of the MDR1
(ABCB1) gene, which encodes the transmembrane protein P-glycoprotein, and ALDH/ADH showed no relationship with the
kinetic parameters of the drug, which suggests that the effect of these genetic polymorphisms on the pharmacokinetics of
silodosin is limited. The significance of CYP3A5*3 (rs776746) and CYP3A4*18B (rs28371759) polymorphisms carriage on
silodosine metabolism and the corresponding clinical impact in patients with BPH needs further investigation. Due to the fact
that silodosine is a substrate of P-glycoprotein, it makes sense to evaluate the effect of some allelic variants of the ABCB1
gene encoding its reduced activity (e.g., rs1045642, rs4148738).

The effect of CYP3A4 and CYP3AS gene polymorphism carriers on the pharmacokinetic parameters of dutasteride was shown
in Villapalos-Garcia G. et al. (2021). Carriers of the CYP3A4 *22 allele had more than 2-fold higher AUC than carriers of the
wild-type *1/*1 alleles. However, this difference was not significant, probably because of the small number of volunteers
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carrying the *22 allele (n = 2). Normal and intermediate CYP3A5*3 (rs776746) metabolizers showed a higher tmax value
compared to slow metabolizers, which may have reflected a lower drug elimination rate in this group. The authors noted that
after corrections, the statistical significance of the results was greatly reduced, making them difficult to interpret.
Single-nucleotide polymorphisms in the genes encoding transporters of organic substances also lead to changes in
pharmacokinetics, since these proteins are located on the membranes of enterocytes, hepatocytes, and nephrocytes and thus
participate in the processes of absorption, distribution, and excretion of drugs. The most known groups of such proteins are
solute carrier group (SLC) and P-glycoprotein [Almazroo OA et al., 2017]. P-glycoprotein is a Large membrane protein that
transports drugs from the cell to the outside. It is located on the surface of epithelial cells lining the small and large intestine,
pancreatic duct, in the membrane of bile ducts of the liver, in the proximal tubules of the kidneys and adrenal glands, is also
found in the endothelial cells of histohematic barriers (hematoencephalic, hematovarial, hematotesticular and
hematoplacental) [Fromm MF et al, 2004]. P-glycoprotein is encoded by the ABCB1 gene located on chromosome 7
(7921.12) [https://www.genecards.org/cgi-bin/carddisp.pl?gene=ABCB1]. The most common single-nucleotide
polymorphisms (SNPs) of the ABCB1 gene are 1236T>C (rs1128503), 2677T>G/A (rs2032582) and 3435T>C (rs1045642)
[Wang D. et al, 2005]. For allelic variants 1236T>C (rs1128503), 2677T>G/A (rs2032582) and 3435T>C (rs1045642) of ABCB1
gene a great number of associations with changes of pharmacokinetic parameters (Cmax, Css, AUC, Tmax) were revealed,
efficacy and safety profile of a wide range of substrate drugs P- from cardiology (apixaban, rivaroxaban, dabigatran,
clopidogrel) and cancer (methotrexate, capecitabine, cisplatin, etc.) [https: //www. pharmgkb.org/]. Considering that
silodosin, fezoterodine and mirabegron are P-glycoprotein substrates it is of great scientific interest to study the relationship
of carriage of the most common allelic variants of the ABCB1 gene on the possible variability of kinetics, effectiveness and
safety of LUTS therapy with the above drugs.

There are no major world scientific competitors involved in the problem.

4.6. Mpepnaraembie MeToAbl U NOAXO0AbI, 06LMIA NNaH paBoTbl HA BeCb CPOK BbINOMHEHUS NPOEKTa U OXXMAAEMbIE pe3ynbTaTbl
(0o6veMom He MeHee 2 cmp.; 8 MOM Yuc1e yKa3blearomcs oxcudaemMbie KOHKpemHbie pe3yibmamsl no 200aM; 06wuli n1aH
daemcs ¢ pas6uekoii no 200am)

Ha pyCcCKOM 5i3biKe
[lnsa npoeefeHus uccnenoBaHus 6yneT Noly4eHo paspeLleHne OT IOKaNbHOro 3Tuyeckoro komuteTa npy Gr0Y AMNO
«Poccuiickas MegMUMHCKas akaaeMus HenpepbiBHOro npodeccMoHanbHoro obpasosaHusa» MunHsapasa Poccum.
WccnepnoBaHve 6yaeT npoBefeHO Npu y4acTUm NaLMeHTOB, 06paLAWLMXCS B aMOYNaTOPHO-MONMKIMHUY ECKME YU pEXAEHUS.
B knMHMueckoe uccnenoBaHue ByayT BKAKOYEHbI NaLMEHTbI, NPeabsBstowme xanobbl Ha CUMMNTOMbI HUXKHUX MOUY € BblBOASLLMX
nyter (CHMI), c noaTBe pXXAEHHBIM AMArHO30M f06poKayeCcTBEHHAs rMnepnaasua npeacrarensHom xenesol (AMTDK) (N40). Ot
KaXA0ro y4acTHUKa ByaeT nofy4eHo NMCbMeHHOe MHOPMUPOBAHHOE Ccoriacue Ha cbop u xpaHeHne 06pa3LLoB
buonormueckoro Marepumana, a Takke 06paboTky nepcoHanbHbIX AaHHbIX.
BknoueHue B nccnenoBaHune byaeTt NpoMCXOAmMTb Ha NEPBOM BU3UTE NPW NePBOM 06paLLeHMM NaLMEHTA K Bpayy.
Llenesoe 3HaueHue BbIbopku — 300 naumeHToB.

KpuTtepuu BrtoueHus:

- MyXX4YMHbI cTapwe 40 neT;

- HaM4Me AMarHo3a «4obpoKayecTBeHHas runepniasus npeactarenbHol xenesbl (N40)»;

- Xanobbl Ha BblIpaXKE€HHbIE CUMMTOMbI HUXKHUX MOYEBbIBOASALMX NyTel no wkane IPSS 6onee 9 6annos;
- 06beMoM ocTaTouHOM Movmn MeHee 100 mMn no gaHHbIM Y3U;

- 06beMoM npepcTaTenbHon xenesbl oT 30 go 70 cM3;

- YpOBEHb NpocTatM4eckoro cneumdmyeckoro aHtureHa (MCA) < 4 Hr/mn;

KpuTepuu HeBKoYeHUS:

- OCNIOXXHEeHHOoe TeyeHune OTDK;

- MHEKLMM MOYEBLIBOAALLMX NYTEW;

- CONYTCTBYHOLIME OHKONOrMYECKMe 3ab0neBaHus;

- CONYTCTBYOLIME TSHKENbIE CEPAEYHO-COCYANCTbIE U LepebpoBackysipHble 3aboneBaHus;
- NOYeYyHass U NeYeHOoYHas HeL0CTaTOYHOCTb.

Kputepuum ucknoueHus:
- BbISIBNIEHME NNEKAPCTBEHHOI HENEPEHOCUMOCTH;

3asaBka Ne 23-15-00310 CtpaHnuua 45 3 57



- 0TKa3s naumeHTa oT npnema Ha3Ha4aeMoM Tepanuu;
- OTKa3 nauMeHTa OT y4acTmna B UCCneaoBaHUN.

OueHka v Bepudukaums CMMNTOMOB

B MOMeHT Bk/IHOUEHMS NaUMeEHTa B uccnefoBaHune byaet cobpaH aHamHe3 3aboneBaHus, byaeT npoeeAeHa OLeHKa CUMMNTOMOB
C MOMOLLBIO KOMMIEKCA KNMHUY eCKMX (oLeHKa nposisneHus CHMI no MexayHapoLHOMY MHAEKCY CUMITOMOB MpU
3aboneBaHusx npocTatbl (IPSS) v wkane oueHkM KayecTBa Xm3HU (QoL) U MHCTPYMEHTANbHbIX (YPOAMHAMMY €CKME NOKA3aTeNN:
MaKCMMaslbHas CKOPOCTb NOTOKA MOYM U CPeAHSS CKOPOCTb MOYEUCNYCKaHMS, onpefeneHme 0CTaTO4HOM MOYM U 06bEMA
npocTaThl N0 AaHHbIM Y3/) MeToL0B.

MaumneHTsl ByayT NonyyvaTb Tepanuio B COOTBETCTBUM C COBPEMEHHBIMU KIIMHUYECKMMU PEKOMEHAALMAMM U CTaHAAPTaMU
neyeHus (CM. CxeMy Au3aliHa uccnenosaHuns B MpunoxeHum).

g Bepudmkaumm amarnosa AINMDK y Bcex yyacTHMKOB MccnefoBaHus OyaeT npoBeeH KoMMaeke nabopaTtopHo-
MHCTPYMEHTaNbHbIX UCCNeA0BAHUN: KTMHUYECKUIM M BUOXUMUYECKUI aHanm3 Kposw ¢ onpeaeneHunem MNCA obwero u
cB060AHOrO, yNbTPAcoOHOrpadus NpeacTaTeNlbHOM XXenesbl M MOYEBOro Ny3blps, NaNbLEBOE pekTanbHoe nccnenosaxue). C
Lenbto onpegeneHus ctenenmn Tsxkectu ATTDK BoibpaHa knaccudmkaums 3abonesanums no MoioHy, KoTopas no3BonseT
06BEKTUBHO OLLEHWUTb MCXOLHOE COCTOSIHUE BOMbHOrO U JanbHENLLYI0 AMHAMUKY B pPE3Y/bTaTe NeYeHus.

[lnsa onpeneneHns LMHaAMUKM CUMNTOMOB HUXXHMUX MOYEBbIX NyTEN Ha OHEe NPOBOAMMOM Tepanuu 6yayT MCMOMb30BaHbI
cnepyrowme napameTpbl: 06bEM ocTatouHOM Moum (OOM) no paHHbIM Y3 1 ypoamMHaMmnyeckme nokasaresm MakCMManbHOM
CKOPOCTM NOTOKA MOYM U CPefHEeN CKOPOCTU MoYeuncnyckaHusa (Qmax).

C uesnbio OLLeHKM YacTOThl M CTPYKTYPbl Pa3BUTUS HeBNAronpusTHbIX NOH6OYHBIX peakumii u/unm HeaddeKTMBHOCTM Tepanuu
naumeHToB ¢ CHMI npu AIMTDK 6yneTt oxapaktepmn3oBaHa LMHAMMKA KIMHUY €CKMX NposBieHui 3abonesaHuns B Buae
yMeHbLeHus CHMI no AaHHbIM oueHku IPSS 1 Qol, yMeHbLieHns 06bEMa 0CTaTOUHOM MOYM 1 06beMa NpeacTaTebHON
ene3bl N0 AaHHbIM TPAHCPEKTANbHOIO YIbTPa3BYKOBOro uccnenosanus (TPY3U), ysenmueHms MakcMManbHOM CKOPOCTU MOYM
W CpefHel CKOPOCTHM MOYEMUCNYCKaHWUS NO AaHHbIM ypodnoymeTpun (Qmax).

[n3aitH nccnegosanuns (cM. puc. 1 B npunoxeHum)

Bce naumeHTbl ByayT nonyyYatb Tepanumio TONbKO B COOTBETCTBUM C COBPEMEHHbLIMU KIIMHUY € CKMMU PEKOMEHAALMAMU U
YTBEPXKAEHHbIMU CTaHAAPTaMu neyeHus naumertos ¢ CHMI npu ATTDK [KnuHuueckne pekomeHpaummn M3 PO ot 2020 r.].

B npouecce uccnegosaHuns Ha Busute 0 (Ha 1-e cyTkM) nocne BKIKOYEHMS B UCCNEA0BAHUE OT KaXKA0ro nauneHTa byayt
nony4eHbl 06pasLbl BEHO3HOM KPOBM A1 TEHOTUNUPOBAHWS, U3MePEHUS YPOBHS 3Kcnpeccun Mukpo-PHK (npoba «ao» - no
HasHa4veHus JM), a Takke 06pasupbl yTpeHHe Moum a1 GeHOTUNMPOBAHUS MeTaboMYeCKOM aKTUBHOCTU M30(EPMEHTOB
untoxpoMa P450 (npoba «no»). CornacHo KNMHMYECKUM PEKOMEHAALMAM 1 CTaHAAPTaM:

. naumeHTaM ¢ 06bEMOM NpeacTaTenbHOM Xenesbl <50 cM3 byaneT HasHayeHa Tepanusa al-agpeHobnokaTopamu (TaMCyNo3MH
WU CUNOA03MH);

Ha Busute 1 (Ha 14-e cyTKuM) OT KaKA0r0 NaLMeHTa, KOTOpPbIM BblN HAa3HAYeH Npenapar 13 rpynnbl 01-agpeHo610KaTopoB,
6ynyT nonyyeHsl 06pasLibl BEHO3HOM KPOBU ANsl U3MePeHMs paBHOBECHOM KoHLeHTpauum JIIM 1 ypoBHS 3KCnpeccum MUKpo-
PHK (npob6a «nocne 1»), a Takke 06pasupl yTpeHHen Moum a1 GeHOTUNMPOBaHUS MeTabonMyeCcKoM akTUBHOCTH
usodepmeHToB uMTOoXpomMa P450 (npoba «nocne 1v).

[lanee cornacHoO KAMHUYECKUM peKOMeHAALMAM U CTaHAapTaM BeaeHus naumenToB ¢ CHMIM npu ATDK no pe3ynbtatam c6opa
aHaMHe3a U oLeHKM 3P deKTMBHOCTM NpoBOANMOI dhapmakoTepanuum (pesynbtartel no IPSS, Qol, YOM, OOM) 6yaet
npousBeeHa KOPpeKTMpoBKa Tepanuu (Bkntodenue JIT us rpynn udf13-5, unu M-Xb, nnm 6eTa-3 aroH) unm coxpaHeHue
npexxHen c npogomKeHneM npmema ol-agpeHobnokaropa.

Ha Busute 2 (Ha 28-e cyTKuM) OT KaXA0ro NauMeHTa, KOTOPOMy Tepanus Bblia CKOPpEKTUPOBaHA Ha NpeablayLieM 3Tane, byayTt
nosny4eHbl 06pasLbl BEHO3HOM KPOBM A1 U3MePEHUS paBHOBECHOM KoHUeHTpauum JTT (D3 -5, unm M-XB, unun 6eTa-3 aroH)
1 ypoBHS$ 3kcnpeccun mukpo-PHK (npoba «nocne 2»), a Takke obpasubl yTpeHHeR Mouu s GeHOTUNUPOBaHMS
MeTabonmMyeckon akTMBHOCTU n3odepMeHTOB uuToxpoma P450 (npoba «nocne 2»). byneT cobpaH aHaMHe3, NnpoBeLeHa
KNMHMYeckas oueHka Tepanuu (IPSS, QoL, YOM, TPY3N DK, OOM).

Ha Busute 3 (Ha 56-e cyTkuM) y Kaxaoro naumeHTa byaet cobpaH aHaMHes M NpoBeAeHa KIMHUYecKas oueHka Tepanuu (IPSS,
Qol, YOM, OOM).

Il. naumeHTam c 06beMOM NpeacTaTensHOM xenesbl >50 cM3 — Tepanus ¢ NOMOLLBI0 KOMBUHALLMM O-aapeHO610KaTOPOB 1
MHIMOUTOPOB 5-anbda-peaykTasbl (AyTactepua, druHacTepua).

Y naumeHToB C 06BEMOM NpeacTatenbHoM xenesbl >50 cm3, koTopbiM Ha Busute 0, b1 Ha3Ha4YeH npenapar rpynnsl
MHIMBUTOPOB 5-anbda-peayKTasbl, KOHTPObHAS KIMHWMYeCKas oLeHKa byaeT npoeeaeHa Yepes 3 Mecaua: 6yaeT cobpaH
aHaMHe3, NpoBeAeHbl CTaHAAPTHbIE Npoueaypbl oueHku IPSS, QoL, YOM, TPY3U DK, OOM; 6yayT nonyyeHsbl 06pasLibl
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BEHO3HOM KPOBW AN U3MEPEHMS PAaBHOBECHOM KOHLEHTpaLMK npenapara MHrMbutopa 5-anbda-penykrasbl U ypOBHS
akcnpeccum mmnkpo-PHK (mpoba «nocne»), a Takke 06pasupl yTpeHHEN MoYU A1 GeHOTUNMPOBaHUS MeTabonmyeckomn
aKTMBHOCTU M30depMeHTOB LuToxpoma P450 (npoba «nocnew). MNMpu oTcyTCTBUM 3P DEKTUBHOCTM ByAeT paccMOTpeHa
HeobX04MMOCTb ONEepaTUBHOIO BMELIATe IbCTBA U OKOHYAHMS y4acTUs B AaHHOM UCCNIe40BaHMU.

(CxeMa au3aiHa uccnefoBaHua npueeaeHa Ha pucyHke 1 B MpunoxeHuu.

OT Kaxkaoro naumeHTa 6yaeT noay4yeHo oT 4 1o 6 06pa3LLOB BEHO3HOM KPOBM M OT 2 0 3 06pa3LLoB MOYM B 3aBUCMMOCTH OT
Ha3zHa4yaeMow Tepanum (cM. Tabnuuy 3 B MpunoxeHun):

1. Y nauMeHTOB, NOMy4YaoLWMX TePanuio TObKO a-Ab:

- Ha Buzute 0 - oguH obpazew, Moun ana peHotmunmposaHua no CYP2D6/CYP3A no HasHaueHus JIM, oamH obpasel, BeHO3HOM
npo6bbl 4ns reHOTUNMPOBaHMS, BTOPOM A5 onpeaeneHms KoHueHTpaumm Mukpo-PHK no HasHaueHus JIT;

- Ha Buswute 1 BTOpoi obpasew, Moun ang peHoTunmnposarms no CYP2D6/CYP3A nocne Havana npuema JIM, TpeTtuit obpasel
KPOBW 419 onpeeneHns KoHULeHTpaumm ol-agpeHobnokatopa, YeTBepThli — ANS onpeaeneHns KoOHUeHTpauMmn Mukpo-PHK
nocne Havana npuema Jrl.

2.Y nauMeHTOB, KOTOPbIE NONYYAKT CKOPPEKTUPOBAHHYIO Tepanuto kombuHauuen o-Ab+ u®3-5/M-Xb/6eTa-3 aroH:

- Ha Buswute 0 - oguH obpaszew, Mouun ang peHotunmposanua no CYP2D6/CYP3A no HazHaueHwus J1M, oamH obpasel, KpoBu anis
reHoOTUNMPOBAHUS, BTOPOM - A5 onpeaeneHuns KoHueHTpaunm mnkpo-PHK oo HasHaueHus JTMT;

- Ha Busute 1 - Bropoi obpasew, mouum ang peHotunmuposaHus no CYP2D6/CYP3A nocne Havana npuema JIM, TpeTuii obpasew
KpOBW 419 onpejeneHuns KoHueHTpaumm 0l1-Ab, yeTBepTbili Ang onpeaeneHns KoHueHTpauun Mukpo-PHK nocne Havana
npwema JIT;

- Ha Buswute 2 - TpeTuit obpasew, Moum ana deHotunupoBaHus no CYP2D6/CYP3A nocne Havyana npMema KoMbuHaumm c ol-
AB, naTbIi 0bpaseL, KpOBU 419 onpeaesieHNs KOHLEHTpaLMM BTOPOro npenapara B KOMOMHALUMK, LWEeCTON - 418 onpeaeneHus
KoHLUeHTpauun Mukpo-PHK nocne Hayana npuema sroporo JIIN 8 koM6UHALMM.

3. Y naumeHTOB C 06bEMOM NpeacTatenibHoOM enesbl >50 cM3, kKoTopbiM Ha Busute 0, 6611 Ha3HaYeH npenapar rpynnol
MHIMBUTOPOB 5-anbda-peayKrasbl:

- Ha Busute 0 - oguH obpasze, Mouun ang peHotunmposanus no CYP2D6/CYP3A no HazHaueHus J1TT; oamH obpasew KpoBu o
reHOTUNMPOBaHUS, BTOPOM - AN onpeaeneHuns KoHueHTpauumn mukpo-PHK oo HasHaueHus MT;

- Ha Buswute 1 - Bropoi obpasew, mouum ang peHotunmuposanHus no CYP2D6/CYP3A nocne Havana npuema JM, TpeTuii obpasel
KpOBM AN onpeAeneHns KOHLEeHTpaLUmm npenaparta U3 rpynnbl MHIMGUTOPOB 5-anbda-peayKTasbl, YeTBepTbid — ANs
onpepaeneHuns KoHueHTpaumum Mukpo-PHK nocne Havana npuema /M.

lpadumk 1 konmMuecTBo NPo6 Ang 0T6Opa y NaLMEHTOB, NOAYYAKOLWMX Pa3HYO GapMaKoTepanuio, NpeacTaBneHbl B Tabimue 3 B
NPUNOXEHUMN.

leHoTMNMpOBaHMe.

Boioenenve AHK 13 uenbHoM BEHO3HOM KPOBK, MOAYYEHHOM OT MALMEHTOB, C NPUMEHEHNEM KOMMEpYECKMX HabopoB
peareHToB. BoigeneHHas OHK 6ynet 3amopoxeHa npu  -70 rpagycax v B AanbHeNLWEM UCNONb30BaHA A8 FeHOTUMMPOBAHUS.
OnpepneneHne nonMMopdHbIX BapUaHTOB reHoB 6yaeT NpoBefeHO MeETOLOM MOMMEPA3HON LIeMHOM peakLuuu B peanbHoM
BpeMeHu (RT PCR) ¢ npumeHeHneM koMMepuecknx HabopoBs peaktneos. O6opyaosaHue: [leTeKTUpyowmii aMmnandukaTop
CFX96 TouchTM Real-Time PCR Detection System (Bio-Rad, USA) nns nposeneHus MNLP B pexxnMe peanbHOro BpeMeHMU.

(PeHoTUNUPOBaHME

1. OnpepneneHue aktMBHOCTM n3odepmerHTa CYP2D6 6yneT npoBefeHO NO OTHOLWEHMIO KOHLEHTPaUmMK 6-ruppokcun-1,2,3.4-
TeTparnapo-6eta-kapbonmHa (6-HO-THBC) k KOHUEeHTpauMM NMHOMHA B YTPEHHER Mo4e naumeHToB [liang X.L, 2009].
[MMHOMMH 1 ero MeTaboNuUT ByayT MAEHTUOULMPOBAHBI B MOYE NMPU NOMOLLUM BbICOKOIPHEKTUBHOM XMUAKOCTHON
Xpomarorpadum ¢ Macc-cnektpomeTpuent Ha npubope Agilent 1200 LC/MS. TNnHonnH senseTca cneumduyeckum cybcTpaTom
CYP2D6, uto no3BonseT NoCpeACcTBOM pacyeTa MeTabonmMyeCckoro OTHOLEHWS KOHLEHTpaUuii ero n ero metabonura (Cé-
HOTHBC) oueHwnTb akTMBHOCTE CYP2D6: BbICOKME 3HAY€HUS MOKA3aTeNs OTHOLLEHUS 03HAY AT BblCOKYH aKTMBHOCTb
n30depMeHTa, HU3KUE — HU3KYI0 aKTUBHOCTb.

2. Onpepenexune aktnuBHocTH n3odepmeHta CYP3A4 MeTo40M OLEHKM KOHLEHTpaUun Koptusona u 6-6beta-
rMApPOKCMKOPTU30M1a B MOY e nauueHTa, cobpaHHoi nocne ytpeHHero npobyxaenus [Chi-Chi Peng, 2012]. Koptuson -
cneumduryecknin sHaoreHHbiv cybctpat CYP3A4. Koptuson u ero Metabonut 6yayT naeHTMOULMPOBAHbI MPpU MNOMOLLM
BblCOKO3(PEKTUBHOM XXMAKOCTHOM XpoMaTorpadum ¢ Macc-cnektpomeTpueint Ha npubope Agilent 1200 LC/MS. MocpeacTeom
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pacyeTa MeTaboMYeCckoro OTHOLIEHUS KOHLI,eHTpaLI.MVI KOpPTU30a1a n ero MeTabonuTa 6-69Ta'FM,ﬂ,pOKCMKOpTVI30ﬂa 6y,EI,ET
YCTaHOB/IEHA aKTUBHOCTb CYP3A4: BbicOKME 3HaYeHUS NOKa3aTeisl OTHOLLEHMS 03HAYaKT BblCOKYH aKTUBHOCTb l430d)epMEHTa,
HU3KUE — HU3KYIO aKTUBHOCTb.

Onpepenexune yposHen Mukpo-PHK, cneumndunuHbix gns CYP2D6 n CYP3A4.

M3 nonyyeHHOM OT NauueHTOB BEHO3HOW KpoBw ByayT BbiaeneHsl Mukpo-PHK, cneunduyHeie ons CYP2D6 (hsa-miR-370-3p
[Zeng L, 2017]), CYP3A4 (miR-27b [Ekstrom et al., 2015]), CYP3A5 (miR-27b [Liu J.E. et al., 2016]). BoiaeneHune mukpo-PHK
6yneT npoBefeHO NPM NOMOLLUM KOMMEPYECKUX CTaHAAPTHbIX HabopoB. MaeHTndukaums mmukpo-PHK 6ynet nposeaeHa npu
NMOMOLLM NONMMEPA3HOM LIeNMHONM peakLun B peaslbHOM BpeMEHM, Ha AeTekTupytoweM amnamdukatope CFX96 TouchTM Real-
Time PCR Detection System (Bio-Rad, USA).

OnpepeneHune NNa3MeHHOM KOHLEHTPALMM NpenapaTos.

Bce npenapatbl u/unu ux KOMBUHaLLMKM ByAYT HAa3HAYaTbCS NaLMEHTAM COMNACcHO KIMHUYECKUM PEKOMEHALMAM U CTaHAApTaM.
KonnuecTBeHHOe onpefeneHne KOHLEHTPALMIA Ha3HAYaeMbIX MpenapaTos B 06pa3Lax naasMbl KpOBK ByLeT NpOBOAUTLCS
MeTofoM BIXKX ¢ Macc-cnekTpoMeTpmyeckum geTekTmpoBaHmeMm (Macc-cnektpomeTp Agilent 6410 c TpoiHbIM KBagpynonemM).
[lna npuroToBneHMs CTaHAAPTHLIX PaCTBOPOB M3y4aeMOro coeiMHeHMs 6yayT UCMONb30BaHbl UCXOAHbIE MAaTPUYHbIE
pacTBOpbI COEAMHEHWS B [EMOHN30BaHHOW BoAe MMBO opraHMyeckoM pacTBopuTene. LieneBble KOHLEHTPaLyMM pacTBOPOB
CTaHAapToB ByAyT NoyyeHbl NOCNeL0BaTeNlbHbIM pa3baBneHUEM UCXOLHbIX MAaTpUYHbIX PACTBOPOB MHTAKTHOWM NIa3MoM
KpoBu. KonmuecTeeHHOE cofiepXKaHue LeneBbiX coeanHeHuii B 06pasuax naasmbl Kposu ByaeTt paccymTaHo no
YCTaHOBNEHHOM NIMHEHOM 3aBUCMMOCTM KOHLLEHTPaLMM Lie/IeBOro COeAMHEHUS B MOAEbHbIX 06pa3uax naasmbl KPOBU OT
nnowanei xpomarorpaduyeckmx nukos. NpobonoaroToska 06pa3LLoB 6yaeT NPOBOAUTLCS OCAKAEHUEM OEKOB NA3Mbl
KPOBM, XXMAKOCTb-XXMAKOCTHOM 3KCTPAKLMEN OpraHuieckuMu pacTeopuTensmu. lNepen nposeaeHnem npoueaypsl
npobonoAroToBkM 06pasLibl NJa3Mbl KPOBM Pa3MOPAXKMBALOT MPU KOMHATHOM TemMnepatype. [Mocne npoBeaeHuUs npouenypbl
npo6onoAroToBKK, pacTBOP LEeNeBOro CoeAnHEHNS NepeHOCIT B XpoMaTtorpaduyeckune Buansl U NOMELLAIOT HA aBToceMniep
xpomartorpada 419 npoBeAeHuUs aHanm3a. B uHxekTop xpomartorpada BBoAST 5 MK aHanusupyemoii cMecu. B pabote bynet
MCNONb30BaH MacC-CNeKTpoMeTp (TN - MoHHaa nosyLuka) Agilent Triple Quad LC/MS 6410 c noHnsaument anektpocnpeem B
pexXunMe NonoXuTeNbHOM MOHM3aLUMK. Pernctpaums cnektpoB 6yaeT NpOBOAUTLCS B PEXMME MHOXECTBEHHbIX MOJIEKYNSPHbIX
peakumMi No f,04ePHUM MOHAM, NMONyYeHHbIM dhparMeHTaLUMe HAaTMBHOTO MOMEKY/ISIPHOMO MOHA C 3apaHee onpeaeseHHbIM
OTHOLUEHMEM MACChl K 3apasy m/z.

06wwmit nnaH paboT Ha BeCb CPOK BbINOAHEHMS MNpoekTa.

1 ron (2023-2024)

lNpoBeaeHME KIMHUYECKOTO UCCNe[0BaHMS: HAbMOAEHME 33 NALUMEHTAMM, BKIIOYEHHbIMK B UCCNIEA0BaHME, YPOIOrMyeckoe
o6cnefoBaHMe MpY MOMOLM KAMHUYECKMX U MHCTPYMEHTabHbIX MeTofoB (oueHka no IPSS n Qol, ypodnoymeTtpus,
TpaHCpeKTanbHOe YNbTpa3ByKoBoe uccneposaHue MK, onpepgeneHne o6bema 0CTaToOuHOM MoYK). [naHUpyeTCs BKIKOYEHME He
mMeHee 200 nauMeHTOB 3a NepBbi rog,.

MNonyyeHune oT NaumMeHTOB 06Pa3LLOB KPOBM AN FEHOTUMMPOBAHMS, ONpeaeneHUs NI1a3MeHHOro YpoBHA MUKpo-PHK,
paBHOBECHOM KOHLeHTpauuu nonydaemoro JIM. MonyyeHune oT nauMeHTOB 06pa3L0B yTPEHHEN MOYM Ang onpeaefieHus
akTnBHOCTH n3opepmeHToB CYP2D6 1 CYP3A4/5, a Takke MX MHAYKUMM NOL BAMSHUEM NOy4YaeMOM Tepanuu.

Pa3paboTka MeToaMKM onpeneneHuns cogepxaHua al-Ab n MeTognK 0f4HOBPEMEHHOIO onpeaeneHns cogepxxanms 1N B
KOMBUHaLMK B NnazMe Kpoeu nocpeactsoM BIXX-MC/MC.

OnpepeneHne akTMBHOCTU U MHAYKUMK n3odepmeHToB CYP2D6 1 CYP3A4/5 y yuacTHMKOB MCCNELOBAHUS — HE MEHEE YEM Y
150 naumeHToB.

[eHOTMNMPOBaHMeE NaLMEHTOB, BK/IIOYEHHbIX B UCCieaoBaHue, No noanmMopdHbiM BapuaHTam CYP2D6%2 (rs16947), CYP2D6*3
(rs4986774), CYP2D6%4 (rs3892097), CYP2D6%6 (rs5030655), CYP2D6*9 (rs5030656), CYP2D6*10 (rs1065852), CYP2D6*41
(rs28371725), CYP3A4*1B (rs2740574), CYP3A4*22 (rs35599367), CYP3A5*3 (rs776746), ABCB1 (rs1045642), ABCB1
(rs1128503), ABCB1 (rs2032582), ABCG2 (rs2231142) - He meHee yeM y 150 naumeHTOB.

lMy6nunkauma nepebiX pe3ynsTaTtoB Mo NPOekKTy.

2 rop, (2024-2025)

MnaHupyeTca BkntoyeHne He meHee 100 naumeHTOB 3a BTOPOM roa,

lpoBeneHue reHOTUNMPOBaHMS Y NALMEHTOB, BKIOYEHHbIX B UCCNeA0BaHUE, MO NOAMMOp@HbIM BapuaHTam CYP2D 62
(rs16947), CYP2D6"3 (rs4986774), CYP2D6*4 (rs3892097), CYP2D6"6 (rs5030655), CYP2D6*9 (rs5030656), CYP2D6*10
(rs1065852), CYP2D6*41 (rs28371725), CYP3A4*1B (rs2740574), CYP3A4*22 (rs35599367), CYP3A5%3 (rs776746), ABCB1
(rs1045642), ABCB1 (rs1128503), ABCB1 (rs2032582), ABCG2 (rs2231142).
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OnpepeneHue nNna3MeHHOro ypoBHs cneumduyHom Mukpo-PHK has-miR-370-3p, miR-27b B KpoBu, nonyyeHHOM OT
naumMeHToB, He MeHee YyeM y 150 naumeHTOB.

OnpepenexHune NNa3MeHHbIX YPOBHEN KOHLIEHTPALMM NPenapaTtoB — Yy BCEX Y4aCTHUKOB UCCIE[0BAHMS.
OnpegeneHue akTMBHOCTU M UHAYKUMK n3odepmeHToB CYP2D6 1 CYP3A4/5 y yuacTHUKOB MCCNef0BaHNS — Y BCEX
YYaCTHWKOB UCCNIe[0BAHMS.

MonroToBka nybaMKaLmii No NPOeKTY.

3rop (2025-2026)

OnpepeneHue nNna3MeHHOro ypoBHs cneumduyHom Mukpo-PHK has-miR-370-3p, miR-27b B KpoBu, nony4eHHOM OT
NauMeHTOB — Y BCeX Y4aCTHMKOB UCCNeA0BaHMS.

AHanu3 BAMSHUS reHeTUY eCckux, GapMakoKMHETUYECKMX U PeHOTUNMYECKMX BOMapkepoB Ha 3P HEKTUBHOCTD U
6e3onacHoCcTb hapMakoTepanumu y nauneHTos ¢ CHMIM npun ATTDK.

Pa3paboTka cucTeMbl NOALEPXKKM NPUHATUS PELLEHWUI AN ONTUMM3ALMKM Tepanuu u nopgbdopa N ana neyernna CHMI npu
OTTK Ha ocHoBe papmakoreHeTMYeCcKmnx, GapMakoTPaHCKPUNTOMHbIX U hapMakoMeTabonoMHbIX 6MOMapKepoB.
PazpaboTtka mynbtrnaekcHom MNUP-cucTeMbl Ha 0OCHOBE 3HAYMMbIX NOAMMOPHU3MOB.

PaspaboTka pekoMeHaauumii No nepcoHanunsaumm papmaxkotepanum naumeHtos ¢ CHMIM npu AINMTDK Ha ocHOBe KAMHUYECKUX U
B6MoNorMYeCcKMX AaHHbIX.

MoproTtoBka ny6aMKaumin No NpoeKTy.

Ha GH2IUTCKOM £3biKe
Permission will be obtained from the local Ethics Committee of the Russian Medical Academy of Continuing Professional
Education of the Ministry of Health of Russia.
The study will be conducted in an outpatient setting. Patients complaining of lower urinary tract symptoms (LUTS) with a
confirmed diagnosis of benign prostatic hyperplasia (BPH) (N40) will be included in the clinical trial. Written informed
consent will be obtained from each participant for the collection and storage of samples of biological material as well as the
processing of personal data.
Inclusion in the study will occur at the first visit at the patient's first visit to the physician.
The target sample size is 300 patients.

Inclusion criteria:

- Men over 18 years of age ;

- presence of the diagnosis "benign prostatic hyperplasia (N40)";

- complains of severe lower urinary tract symptoms with more than 9 points on IPSS scale;
- volume of residual urine less than 100 ml according to ultrasound examination

- Prostate volume from 25 to 100 cm3;

- prostatic specific antigen (PSA) level < 4 ng/mL;

Non-inclusion criteria:

- Complicated course of BPH;

- urinary tract infections;

- comorbidities of cancer;

- Concomitant severe cardiovascular and cerebrovascular disease;
- renal and hepatic insufficiency;

Exclusion criteria:

- identification of drug intolerance;

- patient's refusal to take the prescribed therapy;
- patient's refusal to participate in the study.

Assessment and verification of symptoms

At the moment of inclusion of patient in the study medical history will be collected, evaluation of symptoms will be done by
the complex of clinical (evaluation of LUTS according to International Prostate Symptom Index (IPSS) and quality of life
assessment scale (Qol) and instrumental (urodynamic indexes: maximum urine flow rate and average urinary flow rate,
residual urine volume and prostate volume according to ultrasound investigation).

Patients will receive therapy according to current clinical guidelines and treatment standards (see the study design scheme in
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the Appendix).

To verify the diagnosis of BPH all the study participants will undergo a complex of laboratory and instrumental studies:
clinical and biochemical blood tests with determination of total and free PSA, ultrasonography of the prostate and bladder,
finger rectal examination). To define severity degree of BPH we chose Guyon classification of the disease that allows to
evaluate objectively the initial state of a patient and further dynamics as a result of treatment.

To determine the dynamics of the lower urinary tract symptoms against the background of the therapy the following
parameters will be used: the volume of residual urine according to ultrasound and urodynamic indices of the maximum urine
flow rate and mean urinary output rate (Qmax).

In order to assess the frequency and pattern of adverse reactions and/or ineffectiveness of therapy in patients with LUTS in
BPH the dynamics of clinical manifestations of the disease in the form of LUTS reduction according to IPSS and QoL
assessment, reduction of residual urine volume according to transrectal ultrasound examination (TRUS), increase in
maximum urine output and average rate of urination according to uroflowmetry (Qmax) will be characterized.

Study design.

All patients will receive therapy only in accordance with current clinical guidelines and approved standards of treatment for
patients with BPH [Clinical guidelines of the Ministry of Health of the Russian Federation, 2020].

During the study at Visit O (on the 1st day) after inclusion in the study, venous blood samples will be obtained from each
patient for genotyping, measurement of microRNA expression levels (pre-test - prior to LP administration), and morning urine
samples for phenotyping the metabolic activity of cytochrome P450 isoenzymes (pre-test). According to clinical guidelines
and standards:

. patients with prostate volume <50 cm3 will be treated with a-adrenoblocker therapy (tamsulosin or silodosin);

At Visit 1 (on day 14), venous blood samples will be obtained from each patient who has been prescribed a-adrenoblocker
therapy to measure equilibrium drugs concentration and microRNA expression levels (the "after 1" assay), and morning urine
samples will be obtained to phenotype the metabolic activity of cytochrome P450 isoenzymes (the "after 1" assay).

Then according to clinical guidelines and standards of management of patients with BPH in patients with BPH according to
the results of history taking and assessment of efficiency of the administered pharmacotherapy (IPSS, QoL, uroflowmetry,
residual urine volume results) correction of therapy (inclusion of drugs of iPDE-5, or M-CBs, or beta3-adrenergic agonist
groups) or keeping the previous therapy with continuation of al-adrenoblocker therapy will be made.

At Visit 2 (on day 28), venous blood samples will be obtained from each patient whose therapy was adjusted in the previous
step to measure equilibrium drugs concentrations (iPDE-5, or M-CBs, or beta3-adrenergic agonist) and microRNA expression
levels (the "after 2" test) and morning urine samples to phenotype the metabolic activity of cytochrome P450 isoenzymes
(the "after 2" test). A history will be collected, and clinical evaluation of therapy (IPSS, QoL, uroflowmetry, TRUS, residual
urine volume) will be performed.

At Visit 3 (56th day), each patient will have a history and clinical assessment of therapy (IPSS, QoL, uroflowmetry, residual
urine volume)

Il. patients with prostate volume >50 cm3 - therapy with a combination of a-adrenoblockers and 5-alpha reductase inhibitors
(dutasteride, finasteride).

In patients with prostate volume >50 cm3 who have been prescribed a 5-alpha-reductase inhibitor group drug at Visit 0, a
follow-up clinical evaluation will be performed after 3 months: medical history will be collected, standard procedures for
IPSS, Qol, uroflowmetry, TRUS, and residual urine volume evaluation will be performed; venous blood samples will be
obtained to measure equilibrium concentration of 5-alpha reductase inhibitor drug and microRNA expression levels (the
"after" sample), and morning urine samples will be obtained to phenotype the metabolic activity of cytochrome P450
isoenzymes (the "after” sample). In the absence of efficacy, the need for surgical intervention and termination of participation
in this study will be considered.

A schematic of the study design is shown in Figure 1 in the Appendix.

Four to six venous blood samples and two to three urine samples will be obtained from each patient, depending on the
therapy administered (see Table 3 in the Appendix):

1. In patients receiving a-AB therapy only:

- at Visit 0, one urine sample for CYP2D6/CYP3A phenotyping before drug administration, one venous sample for genotyping,
and a second for microRNA concentration determination before LP administration;

- at Visit 1, a second urine sample for CYP2D6/CYP3A phenotyping after initiation of drug administration, a third blood sample
for al-adrenoblocker concentration determination, and a fourth for microRNA concentration determination after initiation of
drug administration.
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2. In patients receiving adjusted therapy with a combination of a-AB+ and FDE-5/M-CB/ beta-3 agon:

- at Visit 0, one urine sample for CYP2D6/CYP3A phenotyping before drug administration, one blood sample for genotyping,
and one for microRNA concentration determination before drug administration;

- at Visit 1 - second urine sample for CYP2D6/CYP3A phenotyping after initiation of drug, third blood sample for a1-AB
concentration determination, fourth for microRNA concentration determination after initiation of drugs;

- at Visit 2, a third urine sample for CYP2D6/CYP3A phenotyping after initiation of the combination with al-AB, a fifth blood
sample to determine the concentration of the second drug in the combination, and a sixth sample to determine the
microRNA concentration after initiation of the second drug in the combination.

3. In patients with prostate volume >50 cm3 who were prescribed a drug of the 5-alpha reductase inhibitor group at Visit O:

- at Visit 0, one urine sample for CYP2D6/CYP3A phenotyping before drug administration; one blood sample for genotyping,
another for microRNA concentration determination before drug administration;

- at Visit 1, a second urine sample for CYP2D6/CYP3A phenotyping after initiation of the drug; a third blood sample for
determination of drug concentration from the 5-alpha reductase inhibitor group; and a fourth for determination of microRNA
concentration after initiation of the drugs.

The schedule and number of samples to be taken from patients receiving different pharmacotherapies are presented in Table
3 in the appendix.

Genotyping.

DNA isolation from whole venous blood obtained from patients using commercially available reagent kits. The isolated DNA
will be frozen at -70 degrees and subsequently used for genotyping. Determination of polymorphic gene variants will be
performed by real-time polymerase chain reaction (RT PCR) using commercial reagent kits, equipment: CFX96 TouchTM
Real-Time PCR Detection System (Bio-Rad, USA) detection amplifier for real-time PCR.

Phenotyping

1- Determination of CYP2D6 isoenzyme activity will be performed by the ratio of 6-hydroxy-1,2,3,4-tetrahydro-beta-
carboline (6-HO-THBC) concentration to pinolin concentration in the morning urine of patients [liang XL, 2009].

Pinolin and its metabolite will be identified in urine using high-performance liquid chromatography with mass spectrometry
on an Agilent 1200 LC/MS instrument. Pinolin is a specific substrate of CYP2D6 that allows estimation of CYP2D6 activity by
calculating the metabolic ratio of its and its metabolite concentrations (C6-HOTHBC(): high values of the ratio indicate high
isoenzyme activity, low values indicate low activity.

2 Determination of CYP3A4 isoenzyme activity by estimating the concentration of cortisol and 6-beta-hydroxycortisol in
patient's urine collected after morning awakening [Chi-Chi Peng, 2012]. Cortisol is a specific endogenous CYP3A4 substrate.
Cortisol and its metabolite will be identified by high performance liquid chromatography with mass spectrometry on an
Agilent 1200 LC/MS instrument. By calculating the metabolic ratio of concentrations of cortisol and its metabolite 6-beta-
hydroxycortisol, the activity of CYP3A4 will be determined: high ratio values indicate high isoenzyme activity, low ratio values
indicate low activity.

Determination of microRNA levels specific for CYP2D6 and CYP3A4.

MicroRNAs specific for CYP2D6 (hsa-miR-370-3p [Zeng L, 2017]), CYP3A4 (miR-27b [Ekstrom et al., 2015]), CYP3A5 (miR-27b
[Liu JE et al., 2016]) will be isolated from venous blood obtained from patients. MicroRNA isolation will be performed using
commercial standard kits. MicroRNA identification will be performed using real-time polymerase chain reaction on a CFX96
TouchTM Real-Time PCR Detection System amplifier (Bio-Rad, USA).

Determination of plasma concentration of drugs.

All drugs and/or drug combinations will be administered to patients according to clinical guidelines and standards.
Quantification of the concentrations of prescribed drugs in blood plasma samples will be performed by HPLC with mass
spectrometric detection (Agilent 6410 mass spectrometer with triple quadrupole). Initial matrix solutions of the compound in
deionized water or organic solvent will be used to prepare standard solutions of the compound under study. Target
concentrations of the standard solutions will be obtained by sequential dilution of the initial matrix solutions with intact
blood plasma. Quantitative content of target compounds in blood plasma samples will be calculated using the established
linear dependence of target compound concentration in model blood plasma samples on the areas of chromatographic
peaks. Sample preparation of samples will be carried out by precipitation of plasma proteins, liquid-liquid extraction with
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organic solvents. Prior to sample preparation procedure blood plasma samples are thawed at room temperature. After the
sample preparation procedure, a solution of the target compound is transferred into chromatographic vials and placed on a
chromatograph autosampler for analysis. Five ul of the analyzed mixture is injected into the injector of the chromatograph.
An Agilent Triple Quad LC/MS 6410 mass spectrometer (ion trap type) with electrospray ionization in positive ionization mode
will be used in this work. Registration of spectra will be carried out in the mode of multiple molecular reactions by daughter
ions obtained by fragmentation of native molecular ion with a predetermined mass-to-charge ratio m/z.

The overall work plan for the entire duration of the Project.

1 year (2023-2024)

Clinical study: observation of patients included in the study, urological examination using clinical and instrumental methods
(IPSS and QoL assessment, uroflowmetry, transrectal ultrasound examination of the prostate, determination of residual urine
volume). We plan to include at least 200 patients in the first year.

Obtaining blood samples from patients for genotyping, determination of plasma levels of microRNA, equilibrium
concentration of the received drugs. Obtaining morning urine samples from patients to determine the activity of CYP2D6 and
CYP3A4/5 isoenzymes and their induction under the influence of received therapy.

Development of methods for determining the content of a1-AB and methods for simultaneous determination of drugs in
combination in blood plasma by HPLC-LC/MS.

Determination of activity and induction of CYP2D6 and CYP3A4/5 isoenzymes in study participants - at least in 150 patients.
Genotyping of patients included in the study by CYP2D6*2 (rs16947), CYP2D6%3 (rs4986774), CYP2D6*4 (rs3892097),
CYP2D6%6 (rs5030655), CYP2D69 (rs5030656) polymorphisms, CYP2D6*10 (rs1065852), CYP2D6*41 (rs28371725),
CYP3A4*1B (rs2740574), CYP3A4*22 (rs35599367), CYP3A5*3 (rs776746), ABCB1 (rs1045642), ABCB1 (rs1128503), ABCB1
(rs2032582), ABCG2 (rs2231142) - at least in 150 patients.

Publication of the first project results.

Year 2 (2024-2025).

Plan to include at least 100 patients in year 2.

Conduct genotyping in patients enrolled in the study for CYP2D6*2 (rs16947), CYP2D6"3 (rs4986774), CYP2D6%4 (rs3892097)
polymorphic variants, CYP2D6*6 (rs5030655), CYP2D6%9 (rs5030656), CYP2D6*10 (rs1065852), CYP2D6*41 (rs28371725),
CYP3A4*1B (rs2740574), CYP3A4*22 (rs35599367), CYP3A5*3 (rs776746), ABCB1 (rs1045642), ABCB1 (rs1128503), ABCB1
(rs2032582), ABCG2 (rs2231142).

Determination of plasma Levels of specific has-miR-370-3p, miR-27b microRNA in blood obtained from patients in at least
150 patients.

Determination of plasma levels of drug concentrations - in all study participants.

Determination of activity and induction of CYP2D6 and CYP3A4/5 isoenzymes in all study participants.

Preparation of project publications.

Year 3 (2025-2026).

Determination of plasma levels of specific has-miR-370-3p, miR-27b microRNA in blood obtained from patients - for all study
participants.

Analysis of the influence of genetic, pharmacokinetic and phenotypic biomarkers on the efficacy and safety of
pharmacotherapy in patients with BPH.

Development of a decision support system for therapy optimization and drug selection for BPH treatment in BPH based on
pharmacogenetic, pharmacokinetic and pharmacometabolic biomarkers.

Development of a multiplex PCR system based on significant polymorphisms.

Development of recommendations for personalization of pharmacotherapy in patients with BPH based on clinical and
biological data.

Preparation of publications on the project.

MnaHupyloTCA 3KCNEPUMEHTbI C YHaCTUEM J1IAGOPATOPHbBIX JKUBOTHbIX:

HeT

OnucaHue 3KCNepUMEHTOB C YYacTUEM NabOPATOPHbIX XMBOTHbIX (LieJib IKCNEPUMEHTa, UCNOJIb3YEMbIE XUBOTHbIE,
nAaHUpyeMbie NpoLeaypbl, HATMYME HEO6XOAMMOTO ANs PaboTbl U COAEPIKAHUS XKMBOTHbIX MEPCOHANA, MOMELLEHUIA,
[OKYMEHTaLuu, HaIMuMe B OpraHu3aLmm KOMUCCUU MO BUOITHKeE, CieA0BaHUE ITUUECKUM NPUHLMNAM):

(pekomeHOyem o3HakomMumecs ¢ losuyueli 3kcnepmHsbix cosemos PH® no 6uosmuke)
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https://rscf.ru/fondfiles/PotE_rus.pdf

4.7. Umeroumiica y Hay4uHOro KONNEKTUBA Hay4Hbli 3aA4e/1 No NPOeKTy, Ha/luMe OnbiTa COBMECTHOM peannsaluum NpoeKToB
(yKasblearomcs nosyvyeHHble paxee pesybmamsl, paspabomarnHsle npozpamMmsl U Memoobsi)

PykoBoAMTENb M OCHOBHbIE UCTONHWUTENM NO 3asiBNEHHOMY HaNpaBleHUIO MMEIOT A,0/rOBPEMEHHbII OMbIT COTPYAHUYECTBA.
CouncnonHuTenu NpoekTa, B CBOK 0Yepeb, UMEKT HAy4YHble MHTEpeChl U HEOBXOAMMbIN ONbIT paboTbl kak B 061acTH
KIIMHUY € CKUX, TaK U B 061aCT1 MONEKYNSPHO-FEHETUYeCKUX MCCNe0BaHUIA, 4TO 06YCI0BAMBaET BO3MOXHOCTb 06eCcneymnTb Kak
KNMHKUYecKyto 6a3y Ans UCCnefoBaHUM, Tak U BbINMOMHEHUE OLLEHKM MONEKYNSPHO-TeHETUY eCKMX MapKepoB.

Y 4UneHoB KOMaHAbl HAy4HOrO KOIIEKTUBA, OTBEYALLMX 3@ HAOOP NaLMEHTOB, 0TPabOoTaHbl METOAb! KIMHUYECKOro
Mccnea0BaHUa NaUMEHTOB 415 OLEeHKM 3D PeKTUBHOCTH M Be3onacHoCTU Tepanuu naumeHToB ¢ CHMI npu ATTDK, umeeTcs Bce
Heobxoaumoe 060pya0BaHME M OMbIT 415 Ka4eCTBEHHOMO BbINONHEHUS MPOEKTa.

Ha 6a3e HWM MonekynsapHoi 1 nepcoHanM3npoBaHHoM MeauumHbl GIE0Y AMNMO PMAHIMO M3 P® paspaboTaHsl,
BaNMAN3MPOBAHbI M aNpOBMPOBaHbI B KIIMHUYECKMUX YCIOBUSX METOAMKM oLeHKM akTuBHOCTM CYP3A4 n CYP2D6 B 0bpasuax
nnasMmbl Yenoseka ¢ nomoupto BIXX-MC/MCy naumeHToB pasnnyHoro npoduns (npuHmumatowmx MNOAK; aHTUNCUXOTUKM,
aHTuarperaHTbl 1 ap). OTpaboTtaHbl MeToauKK reHoTunupoBaHus CYP2D6, CYP3A4, ABCB1 c nomouwpto MNLP B pexxume
peanbHOro BpeMeHM ¢ annenb-cneunduiHon rubpuamsaumen, otnaxeHol METOAMKM M3MEPEHUS YpOoBHEN MUKPO-PHK B KpoBu
U TKaHSX.

4.8. NepeyeHb 060pynoBaHUA, MaTepUaoB, MHPOPMALMOHHDIX U APYrMX PeCYpPCOB, UMEIOLLMXCSA Y HAYYHOrO KONNEKTUBA
AN BbINOJIHEHUSA NPOEKTA (8 MOM Huc/Ie — onucbieaemcss Heo6xo0UMOCMb UX UCNO/16308AHUS 01 peanusayuu npoekma)
XupkoctHon xpomatorpad Agilent 1200 - ong oueHKM GapMakOKMHETUY ECKMX NapamMeTpoB

Macc-cnektpomeTp (TMn noHHaa nosyLwka) Agilent Triple Quad LC/MS 6410 - ang oueHkn papMakoKMHETUY eCKMUX MapaMeTpoB
IO HK-amnandwmkatop ansa MNUP B peanbHoM BpeMeru Bio Rad CFX96 - ana dapMakoreHeTMYeCKMX nccnesoBaHui
[HK-amnamdukatop ana MLUP B peansHoM Bpemenu OHK-TexHonorus, A T-/1anT 3. AMnamdukatop Eppendorf Mastercycler
Nexus Gradient

MLP-60kcbl ans cTepunbHoM paboTsl Lamsystems «JlamuHap-Cy»

Hu3koTeMnepaTypHble MOPO3unbHUKK Hier

Habopbl aBTOMaTMyeCck1x 403aTOPOB

Boptekc Biosan V-1 plus

LeHTpudyra-soptekc MmkpocnuH Biosan FV-2400

LeHTpudyra-soptekc Biosan MultiSpin

LeHtpudyra MiniSpin Eppendorf

AHanutnyeckume Becbl Adventure Pro Ohaus

Becbl Scout Pro Ohaus

4.9. MnaH pa6oTbl Ha NepBbii roA, BbINMOJIHEHUS NPOEKTa (8 MOM YuCIe YKA3bI8daromcs 3anJIaHUPO0BAHHbIE KOMAHOUPOBKU
(3Kcneduyuu) no npoekmy)

HQ pyCcCKOM 5i3bIKe
lNpoBeaeHMe KNIMHUYECKOTO UCCNef0BaHMS: HAabMOAEHME 33 NAUMEHTaMK, BK/IIOYEHHbIMK B UCCNeA0BaHUE, YpOIOrMyeckoe
obcnenoBaHue Npy MOMOLLM KIMHUYECKUX U MHCTPYMEHTaNbHbIX MeToAoB (oueHka no IPSS n Qol, ypodnoymeTpus,
TpaHCpeKTanbHOe yNbTpa3BykoBoe uccnepoBaHue MK, onpegeneHne obbema 0CcTaTtouHOM MoYK). [naHUpyeTcs BKIKOYEHME He
MeHee 200 nauMeHTOB 3a NepBbIi rog.
MonyyeHune oT NaumeHToB 06pa3LOB KPOBM A1 FTEHOTUNMPOBAHMS, ONpeaeneHUs NIasMeHHOro ypoBHs Mukpo-PHK,
paBHOBECHOW KOHLUeHTpauuu nonydaemoro JIM. MonyyeHune oT naumeHTOB 06pa3LLOB YTPEHHEN MOYM ANg onpeaeneHus
akTMBHOCTH nsodepmeHToB CYP2D6 n CYP3A4/5, a Takke UX MHOYKLUMM NOA, BAMSHUEM NOy4aeMow Tepanuu.
PaspaboTka MeToaMKM onpeneneHus cogepxaHua al-Ab 1 MeToanK 0f4HOBPEMEHHOIO onpeaeneHus cogepxanus J11N B
KOMOMHaumMM B NnaszMe Kposu nocpencteoM BIXX-MC/MC.
OnpepeneHne akTMBHOCTU U MHAYKUMK n3odepmeHToB CYP2D6 n CYP3A4/5 y yuacTHMKOB MCCNEA0BaHUS — HE MEHEE YEM Y
150 naumeHTOB.
leHoTMNMPOBaHWE MALMEHTOB, BK/IOYEHHbIX B MUCCNIef0BaHMe, MO NoiMMopdHbIM BapuaHTam CYP2D6%2 (rs16947), CYP2D6*3
(rs4986774), CYP2D6%4 (rs3892097), CYP2D6%6 (rs5030655), CYP2D6*9 (rs5030656), CYP2D6*10 (rs1065852), CYP2D 641
(rs28371725), CYP3A4*1B (rs2740574), CYP3A4*22 (rs35599367), CYP3A5*3 (rs776746), ABCB1 (rs1045642), ABCB1
(rs1128503), ABCB1 (rs2032582), ABCG2 (rs2231142) - He meHee yeM y 150 nauneHToB.
My6nunkauma nepebiX pe3ynsLTaTtos Mo NPoekKTy.

Ha GH2/UUCKOM 53bIKe
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Clinical study: observation of patients included in the study, urological examination using clinical and instrumental methods
(IPSS and QoL assessment, uroflowmetry, transrectal ultrasound examination of the prostate, determination of residual urine
volume). We plan to include at least 200 patients in the first year.

Obtaining blood samples from patients for genotyping, determination of plasma levels of microRNA, equilibrium
concentration of the received drugs. Obtaining morning urine samples from patients to determine the activity of CYP2D6 and
CYP3A4/5 isoenzymes and their induction under the influence of received therapy.

Development of methods for determining the content of a1-AB and methods for simultaneous determination of drugs in
combination in blood plasma by HPLC-LC/MS.

Determination of activity and induction of CYP2D6 and CYP3A4/5 isoenzymes in study participants - at least in 150 patients.
Genotyping of patients included in the study by CYP2D6*2 (rs16947), CYP2D6*3 (rs4986774), CYP2D6*4 (rs3892097),
CYP2D6%6 (rs5030655), CYP2D6%9 (rs5030656) polymorphisms, CYP2D6%10 (rs1065852), CYP2D6*41 (rs28371725),
CYP3A4*1B (rs2740574), CYP3A4*22 (rs35599367), CYP3A5*3 (rs776746), ABCB1 (rs1045642), ABCB1 (rs1128503), ABCB1
(rs2032582), ABCG2 (rs2231142) - at least in 150 patients.

Publication of the first project results.

4.10. MnaHupyemoe Ha nepBbiii rog coaepiKaHe paboTbl KAKAOro OCHOBHOIO UCMONHUTENS NPOEKTa (8K/1H04AS
pyKosoOumens npoekma)

Jlopan Oner bopucosuy — obLiee pykOBOACTBO NPOEKTOM, KOOPAUHALMHAS BbIMOMHEHUS KIMHUYECKOTO M IabOpaTOpHOro
6noka. ObpaboTka pe3ynbTaToB, HaNUCaHWe CTaTel, BbICTyNIeHNe Ha KOHbepeHLMaX C pe3ynbTaTaMu UCCNef0BaHMS.

LWaToxmH Makcmum HukonaeBuy — pykoBOACTBO HABOPOM NaUMEHTOB, MpOBeAeHNe KITMHUYECKOM YacTu UCCNef0BaHus,
BKItoYeHne naumeHTos ¢ CHMIM npu ANMDK, c6op aHamMHe3a, oueHKa 3pdEKTUBHOCTM M H@30MACHOCTM Tepanuu, NoayYyeHune
6uomatepuana. KoopamHalmHas BbINOMHEHUS KIIMHUYECKOTo 1 nabopatopHoro 61oka. O6paboTka pe3ynbTaTtos, HanUcaHue
cTaTel, BbICTyNNeHUe Ha KOHDepeHUMAX C pe3ynbTaTaMu UCCefoBaHus.

KpacHoB Anekcanap BnagmMmpoBuy- npoBeaeHUe KIMHUYECKOM YacTu UCCNe0BaHUS, BKloYeHWe naumeHToB ¢ CHMIT npu
OTTDK, cbop aHaMHe3a, oueHKa 3PpheKTMBHOCTM M 6€30NACHOCTM Tepanuu, nonyvyeHune bnuomatepuana. ObpaboTka
pe3ynbTaToB, HANUCAHUE CTaTeM, BbICTYNEHME HA KOH(EPEHUMAX C pe3ynbTaTaMu UCCnefoBaHUs

A6pynnaes LWoxpyx MapaabolieBuy - npoBeaeHNe KIMHUYECKOM YacTu UCcCneoBaHus, BkaoyeHune naumeHtos ¢ CHMI npu
ATITDK, cbop aHamMHe3a, oueHKa 3P heKTUBHOCTM M 6@30NacHOCTM Tepanuu, nonydyeHune Guomarepuana. ObpaboTka
pe3ynbTaToB, HaMMCaHWe CTaTew, BbICTYNIEHUE Ha KOHdepeHUMsX C pe3ynbTaTaMu UCCnefoBaHUS

Kynsacos KoHcTtaHTnH CepreeBuy - npoBefeHUe KIMHUYeCKOM YacTu UCCNief0BaHuS, BKIOYeHue nauueHToB ¢ CHMI npu
OTTDK, cbop aHaMHe3a, oLeHKa 3P heKTMBHOCTM M 6€30NAaCHOCTM Tepanuu, nonyyeHne bruomartepuana. KoopamnHaumHas
BbINONHEHMS KIMHUYECKoro u nabopatopHoro 6aoka. 06paboTtka pe3ynbTaTos, HANUCAHUE CTaTeM, BbICTYNIEHME Ha
KOH(depeHLMaX C pe3ybTaTaMun UCCIeA0BaHUS

LLleB4eHko PoMaH BnagnMmMpoBmy - MOHUTOPUHT COAEPXKaHMS NPEenapaToB B Njia3Me KPOBW, NOy4eHHOM OT y4aCTHUKOB
nccnefoBaHus, onpeaeneHne aktuBHoCTM hepMeHTOoB cucTeMmbl LmMToxpoma P450 npu nomowm BIXX-MC/MC
(deHotnnuposaHue no CYP2D6, CYP3A)

Co3zaeBa XXaHHeT AnIMMOBHaA - reHOTNMPOBaHMe No reHam u3odepmeHToB BrMoTpaHchopMaLmm cuctemol LuToxpoma P450
(CYP2D6*2, CYP2D6%3, CYP2D6*4, CYP2D6%6, CYP2D6*9, CYP2D6*10, CYP2D6*41, CYP3A4*1B, CYP3A4*22, CYP3A5*3),
6enkoB-TpaHcnoptepoB ABCB1 (rs1045642, rs1128503, rs2032582) u ABCG2 (rs2231142).

4.11. OkupaeMbie B KOHLIE NEPBOro roAa KOHKpETHbIE Hay4Hble pe3ynbTaThbl (popmMa usnoxeHus 00/IHHA 0amb 803MOXHOCMb
nposecmu 3Kcnepmusy pe3ysbmamos U ouyeHUms cmeneHb 8bINOJIHEHUS 3a518/1eHH020 8 npoeKme niaHa pabomsi)

Ha pyCcCKOM 5i3biKe
ByaeTt MHULMMPOBAHO NpOBeAEHME KIMHUYECKOTO UCCNeA0BaHMUS: HAbMIOAEHME 33 NALUMEHTaMM, BKIOYEHHbIMU B
uccnenoBaHue, yponormyeckoe obcieoBaHUe NpU NOMOLUM KIMHUYECKUX U MHCTPYMEHTa/IbHbIX MeToA08 (oueHka no IPSS u
Qol, ypodnoymeTpus, TpaHCpeKTanbHOE YNbTPa3BykoBOe nccnenoBaHue MK, onpeneneHne obbeMa octatouHoM Moun). byaet
BKto4eHo He MeHee 200 nauneHTOB 3a NepBbIl roA.
OT nauneHTOB 6YAYT NONyYeHbl 06pasLbl KPOBU 415 rEHOTUNMPOBAHUS, ONpeaeNeHUs NIa3MeHHOro YpoBHs MUKpo-PHK,
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paBHOBECHOM KOHLUeHTpauuu nonydaemoro JIMN. OT kaxxaoro naumeHTa 6yayT nonydeHbl 06pasibl yTpeHHEeR MoYM ons
onpegeneHuns aktueHocTn nsopepmeHtoB CYP2D6 1 CYP3A4/5, a Takke UX MHOYKUMM NOL BAMSIHMEM NOJTy4ae MO Tepanuu.
BynyT paspaboTaHbl METOAMKM OnpeaeneHus coaepxanduns al-Ab n meToank ogHOBpeMeHHOro onpeaeneHuns cogepxxaHus Jrl
B KOMO6UMHauuu ¢ al-Ab B nnasme kpoeu MeTonom BIXKX-MC/MC.

byneT npoBeaeHo onpeaeneHne akTMBHOCTU U MHAYKUMKM usopepmenToB CYP2D6 n CYP3A4/5 y y4acTHMKOB MCCNeoBaHUs —
He MeHee YyeMmy 150 naumeHTOB.

byneT npoBeaeHO reHOTUNMPOBAHUE NAUMEHTOB, BK/IOYEHHbIX B UCC/ef0BaHMe, N0 NoaMMopdHbIM BapuaHTam CYP2D6%2
(rs16947), CYP2D6*3 (rs4986774), CYP2D6*4 (rs3892097), CYP2D6%6 (rs5030655), CYP2D6%9 (rs5030656), CYP2D6*10
(rs1065852), CYP2D 641 (rs28371725), CYP3A4*1B (rs2740574), CYP3A4*22 (rs35599367), CYP3A5%3 (rs776746), ABCB1
(rs1045642), ABCB1 (rs1128503), ABCB1 (rs2032582), ABCG2 (rs2231142) - He meHee yem y 150 naumeHTOB.

ByayT onybnmkoBaHbl NepBble pe3ynbTaTbl N0 NPOEKTY.

Ha GHeNULICKOM 5i3biKe
A clinical study will be initiated.
Observation of the patients included in the study, urological examination using clinical and instrumental methods (IPSS and
QoL scores, uroflowmetry, transrectal ultrasound of the prostate, residual urine volume determination). At least 200 patients
in the first year will be included.
Blood samples will be obtained from patients for genotyping, determination of plasma microRNA levels, and equilibrium
concentration of the observed medicines. Morning urine samples will be obtained from each patient to determine the activity
of CYP2D6 and CYP3A4/5 isoenzymes and their induction under the influence of receiving therapy.
Methods will be developed for determining the content of a1-AB and methods for the simultaneous determination of other
observed drugs in combination with a1-AB in plasma by HPLC-MS/MS.
Activity and induction of CYP2D6 and CYP3A4/5 isoenzymes will be determined in at least 150 study participants.
Genotyping of patients included in the study for CYP2D6*2 (rs16947), CYP2D6%3 (rs4986774), CYP2D6*4 (rs3892097),
CYP2D6*6 (rs5030655) polymorphisms will be performed, CYP2D6%9 (rs5030656), CYP2D6*10 (rs1065852), CYP2D6*41
(rs28371725), CYP3A4*1B (rs2740574), CYP3A4*22 (rs35599367), CYP3A5*3 (rs776746), ABCB1 (rs1045642), ABCB1
(rs1128503), ABCB1 (rs2032582), ABCG2 (rs2231142) - at least in 150 patients.
The first results of the project will be published.

4.12. MepeyeHb NNaHMpyeMbIX K NpUoGpeTeHUIO 3a cHeT rpaHTa 060pyaoBaHUs, MaTe puanoB, MHGOPMALMOHHBIX U APYrUX
pecypcoB Ans BbINOJIHEHUSA NPOEKTA (8 MOM Yuc/1e — onucbieaemcs He06x00UMOCMb UX UCNO/b308AHUS 0119 peanusayuu
npoekma)

1. PacxopHble MaTepuanbl 419 FeHOTMNMPOBAHMS: peakTuebl ang BolaeneHuns AHK, ons nposepexus MNLP, onpeaenexus
ypoBHeit Mukpo-PHK, nabopatopHbIi nnactuk.

2. PacxogHbie matepuanel pis peHotunmposaHus usopepmentoB CYP3A4, CYP2D6: peakTuBbl, CTaHAAPTbI, TIaBOpaTOpHbI
nnacTuk.

3. PacxopHble MaTepuanbl Ans NOCTaHOBKM XPOMATOrpaduyeckux MeTOAMK: CTaHAAPTbl, 1abOopaToOpHbIA NNACTUK, KONOHKM 4519
BaXX

4.13. daiin ¢ pononHuTENbHOM MHGOpMaumeit 1

C rpadmkamu, dotorpadmamm, pucyHkamm u uHoi MHGopMaLmeit o coaepxalum npoekta. OauH daitn B dopmare pdf, o 3 M6.

Tekcr B $aitnax ¢ A0NONHUTENbHON MHGOpMaLLMel J0/MKEH NPMBOAUTLCA Ha PYCccKoM sa3bike. MepeBoa, Ha aHrNMICKKiA A3bIK TpebyeTcs B TOM Clyyae, e
PYKOBOAMTENDb NPOEKTa OLLEHUBAET A,aHHYI0 MHGOPMALMIO CYLLLECTBEHHOM ANS dKCnepTa.

CKayaTb...

4.14. daiin ¢ pononHMTENbLHOM MHBOPMaLMen 2 (Ha aHITMIACKOM fA3bIKe)
C rpadmkamu, dotorpadmamm, pucyHkamm U MHOIM MHGopMaLmeit 0 coaepxalum npoekta. OauH daitn B dopmare pdf, no 3 M6.

Moanucb pykoBoauTens npoekra /0.b. NNopax/
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@opma 5. 3anpawmBaemoe puHaHcupoBaHue Ha 2023 rog,

5.1. MnhaHupyembie pacxoabl N0 NPOEKTY

Ne Cymma pacxopnoB
HanpaeneHus pacxopmoBaHus CpeacTs rpaHTa
n.n. (TbiC.py6.)
BCEro 7000
Bo3sHarpaxaeHue 4s1eHOB Hay4YHOro KOeKTUBA (C y4eTOM CTPaxoBbiX B3HOCOB U 2800
Hanoros (Npu Hannuuwm), 6e3 1L, KaTeropumn «BCNOMOraTeNbHbIM NepcoHan)
Bo3HarpaxaeHue nuu, KaTeropmMm «BCNOMOraTeibHbli4 NepcoHan» (C y4eToM CTPaxoBblX 0
B3HOCOB W HANOroB (Mpu Hannymn))
1 |Wroro Bo3HarpaxaeHue (C y4eToM CTPaxOoBblX B3HOCOB M HANOMOB (NpW HaMyum)) 2800
2 |Onnata Hay4HO-MCCNenoBaTeNbCKMX PaboT CTOPOHHMX OpraHM3aLmMi, HanpaBneHHbIX Ha 0
BbIMOJIHEHME Hay4HOro npoekTad
3 |Pacxoppbl Ha npuobpeTeHne 060pyA0BaHNUS U MHOTO UMYLLECTBA, HEOOXO0AUMbIX ANs 400
NpoBeAeHMs HAY4HOro UCCnefoBaHUS (BKNOYas 0byyeHne paboTHUKOB, MOHTaXHbIe, MyCKO-
HanagovHble U peMoHTHble10 paboTbl)
4 |Pacxoppl Ha npuobpeTeHUe MaTepUanoB 1 KOMMAEKTYHOWMX AN NPOBEeAEHNS HAYYHOrO 3200
uccnefoBaHus
5 |WMHble pacxoapl Ang uenev BbiNOHEHMS NPOeKTa 300
6 |HaknapHble pacxopgbl opraHusauumll 300

% He 6onee 15 MPOLEHTOB OT CyMMbl FpaHTa.

10 He cBsi3aHHble C ocyLecTsneHnemM TeKyLI.Leﬁ A.eATeNbHOCTU OpraHM3alun.

11 He Gonee 10 NPOLEHTOB OT CyMMbl FpaHTa.

5.2. PacumdpoBka niaHMpyeMbIX pacxoaoB

HanpaeneHusa pacxonoBaHua CpeacTs rpaHTa, pacwmdposka

Wroro Bo3HarpaxaeHue (C y4eToM CTPax0BblX B3HOCOB M HANOTOB (MPU HaM4KK))

(yKasbiBaeTcs CyMMa BO3Harpax/eHus (BKNto4as pyKOBOAMTENS, OCHOBHBIX MCMOMHUTENEN U UHBIX UCNONHUTENEN, NPUBNEKAEMbIX K BbINONHEHMIO paboT no
MPOEKTY), BK/OUAS YCTaHOB/EHHbIE 3aKOHOAaTeNbCTBOM Poccuiickoit Denepalym rapaHTum, OTYMTIEHMS MO CTPaxOBbIM B3HOCaM Ha 06si3aTesibHoe
NEHCMOHHOE CTPaxoBaHWe, Ha 0b6si3aTesibHoe MefULMHCKOEe CTPaxoBaHWe, Ha 0053areNbHOe COLMbHOE CTPaxOBaHWE Ha CyYail BpeMEHHOM
Hepr,ELOCI'IOCOﬁHOCI’VI 1 B CBA3U C MAarepuHCTBOM, Ha obsi3arenbHoe COUMNIbHOE CTpaxoBaHME OT HeCYaCTHbIX U1y4YaeB Ha Npou3BOLCTBE U I'IpOdJECCI/IOHaJ'IbeIX
3aboneBaHwit)

1. NNopan Oner bopucosuy - 400.000

2. WartoxuH Makcum Hukonaesmy - 400.000

3. KpacHos Anekcanap Bnagumuposuy - 400.000

4. Abpynnaes Woxpyx Mapaabonesuy - 400.000

5. Kynacos KoHcTtantuH Cepreesuy - 400.000

6. LLleueHko PoMaH Bnagnmuposuy - 400.000

7. Co3aeBa XaHHeT AnnumosHa - 400.000

Onnata Hay4HO-UCCNef0BaTeNbCKUX paboT CTOPOHHUX OpPraHn3aLmii, HaNPaBNEHHbIX HA BbIMOJHEHWE HAaYYHOrO
npoekTa

(Np1BOAMTCA NepeyeHb NAaHUPYEMbIX [,0rOBOPOB (CHETOB) CO CTOPOHHUMM OPraHW3aLMAMM C YKasaHUeM MpesMeTa 1 CyMMbl KKA,0ro A,0roBopa)

0

Pacxopnbl Ha npnobpeTeHre 060pyA0BaHUS U MHOTO MMYLLECTBA, HEOOXOAMMBIX A5 NPOBELEHUS HAYYHOrO
UccnenoBaHus

(npencraBnseTcs nepeyeHb MAaHMPYeMbIX K 3aKynke 060py0BaHMS U MHOTO MMYLLECTBA, HEOOXOAMMBIX /15 MPOBEAEHUS Hay4YHOTO UCCNEn 0BaHUs (B
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COOTBETCTBUM C N. 4.12 dopmbl 4))
1. UeHTpudyra HacTtonbHas, 3500 ao 5000 06/MuH, 12x12 mn, poTop 6M
2. Mopo3unbHuk -86C BepTukanbHbii, ot 500 no 900 n.

4 Pacxopnbl Ha npMobpeTeHMe MaTepuanoB M KOMMIEKTYIOWMX 419 MpOBeAEHMS HAYYHOr0 UCCIef0BaHMS
(npencraBnseTcs paciumdpoBKa 3an1aHUPOBaHHbIX MATEPUANOB 1 KOMMIEKTYHOWMX (B COOTBETCTBUM C M. 4.12 dopMbi 4))
1. PacxopHble Matepuanbl o1 FeHOTMNUPOBAHMS: peakTuebl ans BblaeneHus AHK, ons nposenexums MNLP,
onpegeneHus yposHen Mnkpo-PHK, nabopaTtopHblii nnacTuk.
2. PacxopHble matepuanel pns geHotnnmposaHns usopepmeHTtoB CYP3A4, CYP2D6: peakTuBbl, CTaHAAPTbI,
NabopaTtopHbIN NNacTukK.
3. PacxopHble Matepuanbl 419 NOCTaHOBKM XpoMaTorpadmyeckux MeTOAMK: CTaHAAPTbI, 1ab0PaTOPHbIM NAACTHK,
KONOHKM ang BIXX

5 WHble pacxopbl o5 Lenen BblNOAHEHUS NpOeKTa

(I'IDMBO,EI,HTCFI WHblE 3aTparbl Ha L€/ BbINOMHEHMA NPOEKTa, B TOM YUUI1€ Ha KOMaHAUPOBKU, ONNary yaiyr CBA3u, TPAaHCNOPTHbLIX YC1YT, pacxoibl HE

QaCLIJMQQOBbIBaK)TCﬂ
Onnata nybavkaumii ¢ pesynbTatamMu NpoekTa B XXypHanax Open Access

Moanucb pykoBoautens npoekra /0.b. llopan/

I'Iop.nuu: pyKkoBoauTena opraHMsauuu (yI'IO}'IHOMOHEHHOFO npencraBuTenNs, ,El,el7|CTBy|OLLI,erO Ha OCHOBaHWM 0OBEPEHHOCTMN NN
pacnopsauTensHOro 4OKYMEHTA), neyarb (Npy ee Hainy M) opraHusaumu.
B cnyyae noanuncaHus Gopmbl yNoNHOMOYEHHbIM NpeacTaBuTeNleM OpraHu3alm (B T.4. — PyKOBOAMUTENeM Gunnana) K neyarHoMy 3K3eMnisipy 3asBKM npunaraeTcs

KOnua pacnopaauTenbHOro ,0KyMeHTa Uin 0,0BEPEHHOCTH, 3aBEPEHHAA MEYdTbi0 OpraHu3aumnn.

M.M.
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