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PE3IOME

AKTyalBHICTb. Y CTPYKTYpi OHKOJIOTIYHOI IAToJOTii y YOJIOBIKIB pak
nepeamixypoBoi 3ano3u (PI13) mocimae mnepiie micie, Ipu 1bOMY € JIpy-
TOI0 3a YacTOTOI0 TPHYMHOIO CMEPTi BiJl 3JI0SKICHUX HOBOYTBOPCHb,
a I’ ATUPIYHAN TTOKA3HUK BIKABAHOCTI ckiranae 30 %.

MeTta po6otu — ouinutu edpexrusHicts [IT y xBopux Ha PII3 i BuOKpe-
MUTH KIIIHIKO-JTA00paTopHi (paKTopH, 10 ii BU3HAYAIOTE.

Marepianan ta meroau. Ilix cioctepeskeHHAM mepedyBai 195 domnoBi-
kiB 3 PII3 Bikom Bix 52 mo 82 pokiB, TPHUBANICTh SKOTO BiJ MOMEHTY Jia-
THOCTHKH 3aXBOPIOBAHHS CKJana B cepenanboMy 3 poku. [lapamerpu kpu-
Tepito [micoHa B cepeqHbOMY JOpIBHIOBAIM 6 0Oanam, CIiBBiIHOIICHHS
nepudeprdHoi i neHtpaibHoi Gopmu nmyxiauHU — 3:1, aJeHOKapLUUHOMY
JIarHOCTOBAaHO B 94 % BHIMAJKiB, TNTAHTOKIITHHHY KapiuHOMY — Y 6 %o.
Pe3ynbTraTi Ta iX 00rOBOpeHHS. Y CepeaHbOMY 3a 2,5 POKy Iicis pa-
JUKAJIBHOT TpocTaTekToMii Ha T pisHux MmeromiB [IT peunauByBaHHS
Heorulazmu crioctepiraerecst 'y 40 % Bim kurebkocTi xBopux Ha PII3,
0 IMOB’si3aHE 3 BUXIAHUMHM ITTOKa3HWKaMM Kputepito [micona, dopmoro,
JIOKaJTi3aIli€lo Ta MOMIMPEHICTIO MyXJIMHHOTO IPOLECY, HasBHICTIO KOMOP-
01HOT MamiIAPHOT KAPIIMHOMH CEIOBOTO MiXypa, MeTacTasiB y JiMpaTmy-
HUX By3JlaX, BiJIaJIeHUX BHYTPIIIHIX OpraHax i CKEJIeTi, a BiJ MOTYKHOCTI
W CIIPSIMOBAHOCTI IIPOMEHEBOTO BIUIMBY 3aJI€XKaTh TaKi yCKIAJHEHHS pa-
nmioreparmii, SK AEPMAaTHT, TONiHEHpOMaTisi, TOCTpi CyOWHHA HEIOCTAT-
HICTh Ta TyOyIOIHTEPCTUIIATFHUI HEPPUT.

BucnoBku. HeoOximHa po3pobOka menuuHoi Texnosorii [IT xBopux
Ha PII3, cnpsiMoBaHa Ha 3HMKEHHS [il TMPOTHOCTUYHO HECTIPHATIUBHX
YHHHUKIB JIIKYBaHHSI.
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ABSTRACT

Background. Prostate cancer (PC) ranks first in the structure of onco-
logical pathology in men, being the second leading cause of cancer death
and having 30 % as the five-year survival rate. Radiation therapy (RT) for
prostate cancer has great potential for enhancement.

Purpose — to evaluate the efficacy of RT in patients with prostate cancer
and highlight the clinical and laboratory factors determining it.

Materials and methods. The study enrolled 195 men with prostate cancer
aged 52 to 82 years. The duration from the moment of diagnosis of the
disease averaged 3 years. The Gleason score parameters were 6 points on
average, the ratio of peripheral to central tumor form was 3:1, adenocarci-
noma was diagnosed in 94 % of cases, giant cell carcinoma — in 6 %.
Results. On average, recurring neoplasm is observed in 40 % of the pa-
tients with prostate cancer 2.5 years after radical prostatectomy combined
with different methods of radiation therapy, which is associated with the
initial indicators of the Gleason score, shape, localization and expansion
of the tumor process, the presence of comorbid papillary carcinoma of the
urinary bladder, metastases in the lymph nodes, distant viscera and the
skeleton, while the power and direction of radiation exposure influence
such radiotherapy complications as dermatitis, polyneuropathy, acute vas-
cular insufficiency and tubulointerstitial nephritis.

Conclusions. Developing the medical technology for RT in patients with
prostate cancer to reduce the effect of prognostically unfavorable treat-
ment factors is essential.
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3B’5130K po60TH 3 HAYKOBHMH NPOrpaMaMHu, INIAHAMH
i TeMamu

PoGoTa BuKOHaHA fK YacTHHA HAyKOBO-IOCITITHOI pO-
6otn HarionansHoro iHCTUTYT paky «Bu3HauuTH IUISIXU
3MEHIIICHHS 1HBAIM3AIlil XBOPHX 3 JIOKAJII30BAHUM PaKOM
HUPKM Ha OCHOBI PO3pOOKHM Ta ONTHMI3allii iHHOBALi-
HHUX METOJIB JIIarHOCTHKU HEOaJI IOBAaHTHOI TapreTHOl Te-
partii Ta XipyprigHoro JiKyBaHHD» (HOMEp epKaBHOI pee-
crparii: 0118U003727, umudp temu: BH.14.01.07.178-18,
npuKiTagHa, TepMid BukoHaHHSA: 2018-2020, kepiBHUK —
3aBiyBad HAyKOBO-JOCIIIHOTO BIIJUICHHS ILJIaCTHY-
HOI Ta PEKOHCTPYKTHBHOI OHKOYpOJOTii, I-p MEJ. Hayk,
npogecop Craxoscbkuii E. O.).

BCTYII

VY CcTpyKTypi OHKOJIOT1YHOT IIaTOJIOTI] Y YOJIOBIKIB pak
nepeamixypoBoi 3ano3u (PI13) mocimae mepre micte [1,
2], IpH LLOMY € APYIOIO 33 YaCTOTOIO MPHUYMHOI0 CMEPTI
BiJl 3JI0SIKICHUX HOBOYTBOPEHbD, a I’ SITUPIYHNI MOKA3HUK
BrxuBaHOoCTI ckmamgae 30 % [3, 4]. 3axBoproBaHICTh Ta
cmeptHicTh Bix PII3 B ychoMy CBITI IOPIYHO 3pOCTAOTH,
10 BU3HAYA€ aKTyalbHICTh Ipobiemu [5, 6].

3araabHONPUNHHITAM CTaHIApPTOM JIIKYBaHHS I1allicH-
TiB 13 nokasizoBaHuM PII3 € pagukanbHa MpocTaTekToMis
i nozaneia npomenesa teparnis (I1T) [7]. Bukopucranus
[T npu PII3 no3Bonsie CKOPOTUTH KUIBKICTH MeTacTa-
3iB [8, 9], ane y yacTuHU XBOpUX C(PEKTUBHICTH 3aJIHIIA-
€TBHCS HE3aI0BIJIBHOO, PO3BUBAIOTHCS HECTIPUSTIHBI ITPO-
MEHEBI peaxilii, o moTpedye yIOCKOHAICHHS paxioTepa-
neBTHYHKX 3axomis [10, 11].

Connection with scientific programs, plans and topics

The study has been carried out as a fragment of the
research project of National Cancer Institute “Determin-
ing the approaches aimed to reduce disability of patients
with localized kidney cancer on the basis of development
and improvement of innovative diagnostic techniques of
neoadjuvant targeted therapy and surgical treatment”
(state registration No: 0118U003727, research project
code: BH.14.01.07.178-18, applied, period for perfor-
mance: 2018-2020; led by Head of Research Unit of
Plastic and Reconstructive Oncourology, Doctor of Medi-
cal Science, Professor Stakhovskyi E. O.).

INTRODUCTION

Prostate cancer (PC) ranks first [1, 2] in the structure
of oncological pathology in men, being, at the same time,
the second leading cause of cancer death [3, 4]. Prostate
cancer incidence and mortality rates tend to increase
worldwide determining the urgency of the issue [5, 6].

The common standard of treating patients with local-
ized PC is radical prostatectomy followed by radiation
therapy (RT) [7]. Radiation therapy in PC makes it possi-
ble to reduce the number of metastases [8, 9], however, in
some patients the effectiveness is unsatisfactory along
with developing adverse radiation reactions, so this ne-
cessitates the enhancement of radiotherapy [10, 11].
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MeTta po6oTu — oninutu eexkruBHicTh [IT y XBOpHX
Ha PII3 i BHOKpeMHUTH KiiHiKO-1a00paTopHi (akTopw,
IO 11 BU3HAYAOTh.

MATEPIAJIM TA METOAU JOCJILKEHHS

XBopi nepeOyBanu Ha 0OCTS)KEHHI Ta JIiKyBaHHI B Ha-
nioHasnpHOMY iHCTUTYTI paky (KuiB). YV nocnimkeHHs 3a-
Jy4eHO TAIli€HTIB, SIKUM BHKOHAHO MPOCTATEKTOMIIO,
asie 00CTeXEHHs 3/1iHCHEHO /10 ONEePaTHBHOTO BTPYYaHHSI.
Kpurepisimu BUKITIOUEHHS OyJIM XBOPI 31 CTAJI€I0 TTATOJIO-
rig"oro nporecy menire 2-i. ITig cmoctepesxeHHsIM Tiepe-
OyBanu 195 gonogikis i3 PII3 Bikom Bixg 52 1m0 82 pokis
(y cepenabomMy (66,3 £+ 6,89) pokiB). TpuBamicTb 3axBO-
pPIOBaHHS 3 MOMEHTY [IarHOCTHKHM CKJaja Big 5 Mic.
1o 17 poxis (y cepenapomy 3,2 = 0,19 poxy). CriBBigHO-
wenns pT2a, pT3a, pT3c, pT4, pT2b, pT3, pT2c, pT3b,
pT2 cramiit PII3 ckmamo 1:1:1:2:3:5:7:7:9. Tloka3auku
pN1, pN2 i pN3, Bianosigno, BusBieHi y 22 %, 9 %1 8 %
obcrexxennx, pM1 1 pM2 —y 26 % i 17 %. Ilapamerpu
kputepito [micona (GS) Oymu 6,4 + 0,08 6ary. CriBBiz-
HOIICHHA TepudepuyHoi Ta meHTpanbHOl Gopmu PII3
cxiano 3:1, JoKamizalio MyXJIUHH B 3aJHBOMY BiJUIUTI
MPOCTaTH BCTAHOBJIEHO B 56,9 % Bumazakis, y Oi4HHX —
B 36,9 %, y nepennsoMy — B 6,2 %. ANeHOKapUUHOMY
JiarHOCTOBaHO Y 93,9 % Bif KIJIBKOCTI OOCTEKEHUX XBO-
PHX, TITAaHTOKJIITHHHY KapuuHoMy —y 6,2 %. MeTtacrasu
B JiMpaTHYHNX By3nmax BuUsBICHO Yy 38,5 % XBopwux,
y BiamaneHux opranax —y 18,6 %, y ckeneti — B 28,0 %.
Komop06imHi 101aTKOBI MyXJIMHA B OOCTEKEHUX XBOPHUX
Ha PII3 Oymu TakuMu: MamigspHAa KapIHHOMA CEUO-
BOTO Mixypa mana micie B 3,1 % crocrepexeHb, CBITIO-
KIITHHHA KapIHOMa HHUPKU — y 2,6 %, amaeHOKapIH-
HOMa rpynHoi 3am03u — y 1,0 %, MIOCKOKITITHHHUHA pak
mkipu —y 0,5 %.

Hiarnoctuka PII3 1 #ioro metacra3iB 0Oa3yBanacs
Ha KJTiHIYHUX, Ta00paTOpHUX, IPOMEHEBHUX (PEHTTCHOIIO-
TiYHUX, KOMIT'IOTepHO-TOMOrpadiyHuX, CcoHorpadiu-
HUX), (IOPOCKOMIYHUX, IUTOJOTIYHUX (TICTOIOTIYHUX)

METOJax JIOCHi/DKeHHS. BHUKOpUCTOBYBanu —amaparu
Multix-Compact-Siemens  (Himeuunna), = Somazom-
Emotion-6-Siemens  (Himewyunna), Gygoscan-Intera-

Philips (Himepmannm), Envisor-Philips (Himepnanmn).
PiBHI MyXJIMHOACOIIMOBAHUX MapKEepIiB y CHUPOBATI
KpOBI BHBYAJIM TAKMM YHHOM: MPOCTATHYHHUHN crienuiu-
Huit anturen (PSA), tecroctepon (TS) i mroreinizyro-
yuid ropmoH (JiroTportid — LT) — iMyHOXIMIYHHM aHaIi30M
i3 BuKopUCTaHHsIM anamizaropa Cobas-6000 Ta TecT-
cucremu Roche-Diagnostics (IlIBeiinapist); akTHBHICTB
kucioi npocraruyHoi ¢ocdarazu (APP) 1 BmicT iHCymi-
Homozionoro dakrtopa pocty 1 (ISF) — imyHOodepmeHT-
HuM anamizoM (pimep PR2100-Sanofi diagnostic pasteur,
Opanriist) i3 TecT-cucremoro Immulite-Siemens-AG (Hi-
MEYUMHA); aKTHUBHICTH ITiko3wiriaponasu (GH) it myxxHoi
(docdarasu (AP) — 3a mormomororo 0ioXiMIYHOTO aHaIi3a-
topa Olympus-AU640 (SmoHist).

OrminroBain GS, crymiae audepenmiamii PII3 (GDT)
Ta #ioro craxito (STT), mimpaxoByBanu iHTErpaTbHAN iH-
JieKe TshKKocTi myxitmaHOoTOo Tiporiecy (IWT) 3a dopmyioro:
IWT = [(T + 2N + 3M) x GS]:d, ne T — mikHapoaHUii 1MO-
Ka3HUK XapakTepy MEepBUHHOI MyXJUHU; N — MDKHApO-
HUH TOKa3HUK Py METACTaTUYHOIO YPaKEHHs perioHap-
HUX JiMpaTHYHUX BY371iB; M — cyma Irpymn MeTacTasiB

Purpose — to evaluate the efficacy of RT in patients
with prostate cancer and highlight the clinical and labora-
tory factors that determine it.

MATERIALS AND METHODS OF RESEARCH

The patients underwent examination and treatment at
National Cancer Institute (Kyiv). The study involved the
patients who had prostatectomy performed, however the
examination was carried out before surgery. The with-
drawal criteria were the patients with pathological pro-
cesses of the stage less than 2. One hundred and ninety-
five patients with PC, aged 52 to 82 years (average age
66.3 + 6.89), were under medical observation. The dura-
tion from the moment of the disecase being diagnosed
ranged from 5 months up to 17 years (3.2 = 0.19 years on
average). The ratio of pT2a, pT3a, pT3c, pT4, pT2b, pT3,
pT2c, pT3b, pT2 PC stages was 1:1:1:2:3:5:7:7:9. The in-
dices pN1, pN2 and pN3 were found, respectively, in
22 %, 9 % and 8 % of the examined individuals, pM1 and
pM2 —in 26 % and 17 % of them. Gleason score (GS) was
6.4 £ 0.08 points. The ratio of peripheral tumor form to the
central one was 3:1; a tumor was detected in the posterior
area of the prostate in 56.9 % of cases, in the lateral area —
in 36.9 %, in the anterior one —in 6.2 %. Adenocarcinoma
was diagnosed in 93.4 % of cases, and giant cell carci-
noma in 6.2 %. Lymph node metastases were detected in
38.5 % of patients, distant organ metastases — in 18.6 %,
skeleton metastases — in 28.0 %. Comorbid additional tu-
mors in the examined PC patients were the following:
papillary bladder carcinoma in 3.1 % of cases, clear cell
renal adenocarcinoma in 2.6 %, breast adenocarcinoma in
1.0 %, squamous cell skin cancer in 0.5 %.

Diagnosing prostate cancer and its metastases was
based on clinical, laboratory, radiological (X-ray, com-
puted tomography, sonography), fibroscopic and cytologi-
cal (histological) diagnostic techniques. Multix-Compact-
Siemens  (Germany), Somazom-Emotion-6-Siemens
(Germany), Gygoscan-Intera-Philips (the Netherlands),
Envisor-Philips (the Netherlands) devices were used. The
tumor-associated marker levels in serum were assessed as
follows: prostate specific antigen (PSA), testosterone (TS)
and luteinizing hormone (lutropin, LT) — via immuno-
chemical analysis using a Cobas-6000 analyzer and
Roche-Diagnostics test-system (Switzerland); prostate
acid phosphatase (PAP) activity and insulin-like growth
factor 1 (ISF) content — via enzyme immunoassay (reader
PR2100-Sanofi diagnostic pasteur, France) with Immulite-
Siemens-AG test system (Germany); activity of glycosyl
hydrolase (GH) and alkaline phosphatase (AP) — by means
of Olympus-AU640 biochemical analyzer (Japan).

Gleason score, PC differentiation degree and its stage
(STT) were assessed along with calculating the integrated
index of tumor severity (IWT) according to the formula
IWT = [(T + 2N + 3M) x GS]:d, where T is an interna-
tional parameter of primary tumor; N is an international
parameter of groups of metastatic involvement of the re-
gional lymph nodes; M is the total of metastasis groups in
distant organs; d is duration of a disease. STT was (3.0 £
0.07) RU (relative units), GDT — (2.5 £ 0.05) points,
IWT —(17.2 + 1.18) RU. As a control group, 30 apparently
healthy men aged 50 to 73 years (average age: 64.7 +
+2.52) were examined.
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y BiyianieHnx opraHax; d — TpPHBaJICTh 3aXBOPIOBAHHS.
IMokazuuk STT cknas (3,0 £ 0,07) y. 0., GDT — (2,5 + 0,05)
6amniB, IWT — (17,2 + 1,18) B. 0. /17151 KOHTPOIFO 0OCTEKEHO
30 mpakTUYHO 37I0POBHX YOJIOBIKIB BikoM Bix 50 10 73 po-
KiB (y cepenaboMy (64,7 £ 2,52) pokiB).

CraructuuHy 0oOpoOKy OTpMMAaHUX pe3yJbTaTiB Jo-
CIII/DKCHb BUKOHAHO 3arajlbHOBH3HAHHUMH METOAaMH
3a JIOOMOTOI0 KOMIT FOTEpHOTO BapialliiHoro, HermapamMe-
TPUYHOTO, Kopensiiitaoro, omHo- (ANOVA) i Gararo-
¢axropHoro (ANOVA/MANOVA) nucnepciiiHoro ana-
mi3y (mporpamu Microsoft-Excel Ta Statistica-Stat-Soft-6,
CIIA). OmuinroBamu cepenni 3HadeHHs (M), iX cTaH-
naptHi moxu6ku (SE) i Binxunenns (SD), kpurepii napa-
MeTpuuHoi Kopensmii Tlipcona (r) i HemapameTpudHOL
Kenpmamna (1), oqHO(GAKTOPHOTO IUCIEPCIITHOTO aHATi3y
(D), onnopinnocti aucnepcii bpayna — ®opcaiira (BF)
Ta Yinkokcona — Pao (WR), BinminHocTe#t CthroneHTa (t)
i Makuemapa — ®imrepa (%), a TAKOXK JIOCTOBIPHICTH CTa-
TUCTUYHUX  TOKa3HWKiB  (p). BwusHawanmm  piBeHb
I SITUPIYHOT BHKHMBAHOCTI XBopux (St) 3a akTypiaib-
HUM MeTozioM Kammana — Meiiepa. Y 1iboMy JOCHTIDKEHH]
3a KpUTHYHMH PiBEHb 3HAYYNIOCTI ITPH TIEPEBIpIIi CTATHC-
THUYHUX rinore3 npuiimManu 3a 0,05.

PE3YJBTATH TA iX OBTOBOPEHHSA

Tepmin nouarky [1T miciist BcranosieHHs aiarHosy PI13
y OOCTe)KeHUX XBOPHX y cepemHboMy ckmaB (2,1 + 0,15)
POKy, a micist BukoHaHoi mpocrarekromii — (0,7 + 0,11) poxy
(y mepui 3 Mic. micis ornepariii ONPOMIHEHHS PO3IIOYATO
y 70,8 % xBopux). 3BHuaiiHa ramMma-Teparisi BUKOHaHA
y 80,0 % Bumaakis (1-ma miarpyna), a Ha JiHIHHOMY TIpH-
ckoproBaui 3 eHeprieto ¢oroniB 6 MEB — y 20,0 %
(2-ra migrpyma), TOOTO CHIBBIIHOMICHHS NWX MIiATPYII
cinaio 4:1. Y 1-i miarpymi 1o3a onpoMineHHs Oyna Bij 40
no 86 Ip (y cepemnbomy (73,0 = 1,28) Ip), a y 2-i —
Bix 60 I'p mo 95 (93,5 + 3,09) I'p), TobTO Ha 28 % OlnpIa
(t=6,87; p<0,001). ¥ Bcix xBopux Ha PII3 3nilicHroBann
MPOMEHEBUI BIUIMB Ha MEPBUHHY NyxnuHy, y 21,5 %
13 HUX — I0ATKOBO Ha IIIAXU TiM(pOTOKY, y 4,6 % — Ha Me-
TacTasH.

VY 39,5 % Bijx KUIBKOCTI XBOpPUX B TepMiHH 1—6 pOKIB
micis mpoctarekToMii (y cepemasomy depes (2,4 + 0,18)
poky abo (28,8 + 2,16) mic.) Buamkim perumusu PII3.
3a ganumu  0fHO(GAKTOPHOIO MCIICPCIHHOTO —aHAII3y
Ha PO3BUTOK PELMIMBIB ITyXJIWHHOTO IIPOLECY BIUIH-
BaJIM TEPMIH BiJl IOYATKy BCTAHOBJICHHS fiarHo3y (D = 5,70;
p < 0,001), mokazuuku pN (D = 2,89; p = 0,010), GS
(D=2,76; p=0,014), popma (ueHTpamsHa, nepudepuaHa)
PII3 (D =2,31; p = 0,036), iforo moKkami3aIis B 3aIHii 9ac-
tuHi 3as03u (D = 2,68; p = 0,016), npopocTaHHs B npsiMy
knmky (D = 3,21; p = 0,005), HasBHICTS TiapoHE(DPO3Y
(D =2,50; p = 0,024) i xomMopOiHOT MANIAIPHOI KapIH-
HOoMH cedoBoro mixypa (D = 3,25, p = 0,004). Ha tep-
MiHH peIMINBIB PaKy TICIs ONepartii BILTHHYIN HOTO JOKa-
JTi3aris B 3a/HiH 1 Oi4HMX yacTuHax (BixmosimHo D = 3,10;
p=0,0141D=3,19; p=0,012), nokazuuku pN (D =2,37;
p = 0,048 ) ta pisers GS (D =3,21; p=0,011).

Po3Butok permmuBiB  PII3  3amexuTh Bim HasB-
HOCTI MeTacTa3iB y nimbarnyaux Bysnax (D = 2,26; p =
=0,040) i ckeneti (D = 2,46; p = 0,026), 30kpema Bix Me-
Tacta3zyBaHHs B kiry6bosi (D = 2,84; p = 0,012), maxosi
(D = 2,32; p = 0,035), napanyoneHansui (D = 2,27,

The findings were statistically processed by means of
well-recognized methods of computer variation, nonpara-
metric, correlation, one- (ANOVA) and multifactor
(ANOVA/MANOVA) analysis (Microsoft-Excel and Sta-
tistica-Stat-Soft-6, USA). We made an assessment of
mean values (M), standard errors (SE) and standard devi-
ations (SD) of those, Pearson (r) parametric correlation
criteria and Kendall (t) non-parametric ones, one-way
ANOVA test (D), Brown — Forsythe (BF) and Wilcoxon —
Rao (WR) variance homogeneity, Student’s (t) and
McNemar — Fisher’s (%) differences, as well as the reli-
ability of statistical measures (p). The five-year survival
level of patients (St) was evaluated by means of the Ka-
plan — Meier actuarial method. In the study, the critical
level of significance in testing statistical hypotheses was
0.05.

RESULTS AND DISCUSSION

The starting date of RT (radiation therapy) after diag-
nosing PC in examined patients averaged 2.1 + 0.15
years, while after prostatectomy it was 0.7 + 0.11 years
(within three months after surgery, irradiation was initi-
ated in 70.8 % of patients). Standard gamma therapy was
performed in 80.0 % of cases (Subgroup 1), and with a
photon energy of 6 Mev — in 20.0 % (Subgroup 2), in
other words, the ratio of those subgroups was 4:1. In Sub-
group 1, the irradiation dose was from 40 to 86 Gy (73.0
+ 1.28 Gy on average), and in Subgroup 2 it varied from
60 to Gy 95 (93.5 + 3.09 Gy), i.e. 28 % higher (t=6.87; p
< 0.001). All patients with PC were exposed to radiation
of the primary tumor, in 21.5 % of them — the lymph flow
pathways were additionally irradiated, in 4.6 % — metas-
tases.

39.5 % of patients, within 1-6 years after prostatec-
tomy (on average after (2.4 = 0.18) years or (28.8 £2.16
months)) had recurring PC. According to one-way vari-
ance analysis, the development of recurrences of the tu-
mor process was influenced by the time interval from the
onset of diagnosing the disease, (D =5.70; p <0.001), pN
(D =2.89; p=0.010), GS (D = 2.76; p = 0.014), form
(central, peripheral) of PC (D = 2.31; p = 0.036), its loca-
tion in the posterior part of the gland (D = 2.68;
p = 0.016), adhering to the rectum (D = 3.21; p = 0.005),
hydronephrosis (D = 2.50; p = 0.024) and comorbid pap-
illary carcinoma of the bladder (D = 3;25, p = 0.004). The
term of cancer recurrence after surgery was impacted by
its location in the posterior and lateral parts (D = 3.10;
p=0.014 and D = 3.19; p = 0.012, respectively), pN val-
ues (D =2.37; p=10.048 ) GS level (D=3.21; p=0.011).

The development of PC recurrence depends on ap-
pearing metastases in the lymph nodes (D = 2.26; p =
= 0.040) and skeleton (D = 2.46; p = 0.026), especially,
metastasis in the iliac (D = 2.84; p = 0.012), inguinal (D =
=2.32; p = 0.035), paraduodenal (D = 2.27; p = 0.039),
paraaortic (D = 3.03; p = 0.008), cervical (D = 4.18;
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p = 0,039), mapaaopranshi (D = 3,03; p = 0,008), muiini
(D=4,18; p=0,001), vagxaroununi (D = 3,05; p=0,007)
i miakmounyni (D = 2,88; p = 0,010) nimdarnyni By3ny,
xpeber (D =2,17; p = 0,048), crernosy kictky (D = 3,74;
p = 0,002) Ta xynpmosuii cyrod (D = 11,38; p < 0,001),
a TaKOX BiJl METacTa3iB y HaAHUPKOBY 3ajno3y (D = 2,18;
p =0,047).

p = 0.001), supraclavicular (D = 3.05; p = 0.007) and
subclavicular (D = 2.88; p = 0.010) lymph nodes, spinal
column (D =2.17; p=0.048), femur (D =3.74; p=0.002)
and the hip joint (D = 11.38; p <0.001), as well as on me-
tastases in the adrenal gland (D = 2.18; p = 0.047).
Figure 1 shows lower five-year survival of PC pa-
tients with GS > 7 points compared to other patients with
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Puc. 1. Buxusanicth xBopux Ha PII3 i3 pisaum Buxigaum piaem GS (%)
Fig. 1. Survival of PC patients with different baseline GS level (%)

Ha pucynky 1 6auumo MeHIIy IT'SITHPIYHY BHKHBa-
HicTh XxBopux Ha PII3 i3 GS < 7 GaumiB mMopiBHSAHO 3 iH-
muMu nanieatamu npu GS < 7 6anis (Bixnosigao 15 %
124 %; x> = 24,30, p <0,001). Iligkpecnumo, o npu GS
7 > 6axniB 6y Bummm nokasuuk STT (t = 10,72, p <
<0,001),y2,3 pasy—IWT (t=6,24,p<0,001), y 2,5 pazy
YacTille BUSBISUIA METAacTa3W y JiM(aTHIHHX By3Jax
(x> = 23,40, p < 0,001) i B 5,8 pazy — y BijytaJlcHUX opra-
Hax (> = 8,63, p=0,003).

[T Hanexuth 10 OCHOBHUX METOMIB JiKyBaHHs PIT3.
3a JaHUMH JIITepaTypH, CIIBBIHOIICHHS YaCTOTH BUKOHY-
Banux npu PII3 mpocrarexromii, ropmonotepamii (I'T)
i IIT cranmoButs 1:2:3 [12]. YV HamoMmy moCHiIKeHHI
84,6 % mamientiB orpumyBamu [T, a 3 MeTuKaMEHTO3HUX
3aco0iB y 32,7 % BUINaIKiB BUKOPUCTOBYBAJIN JICHITPOIIEiH
(cepennst mo3a (4,9 + 0,24) Mr/no6), y 54,6 % — 3omanexc
(16,1 £ 1,12) mr/no0), y 33,3 % — Gikarepo (58,3 + 2,56)
Mr/n060). Hamu BusBIIEHO, 1110 HHM3bKA BHKHBAHICTH XBO-
pux Ha PI13 6e3 mapanensHoi I'T crioctepiranacs mpu 0611b-
oM Ha 85 % IWT (t = 4,10, p < 0,001) i 6iapm yacTHM
(Ha Y4) MeracrazyBaHHAM Y JiM¢aruysi By3au (x> = 6,95,
p = 0,008 ). MoxxHa 3poOUTH BUCHOBOK, 1110 HASIBHICThH Me-
TacTasiB y JIiM(oBY3J1ax € 000B’I3KOBOIO YMOBOIO JIJISI ITPO-
Beaenus ['T. T'imoanaporeHHi npenaparu cTaiu 3acobamMu
BHOOpy meproi ninii y xBopux Ha PII3, omHak y BUmaz-
Kax Takoi TpuBayioi I'T MyXJIMHHUIA IPOLEC CTA€ HEUYTIIU-
BUM JIO JIIKYBaHHS 1 3aXBOPIOBAHHS [TOYMHAE TIPOTPecyBa-
i [13]. Bonnowac I'T 37aTHa mimBuUIyBaTH pe3yiibTaTd
[T PII3, 30unbIyBaTH BIXKMBaHICTh XBOpHX [14].

Mu BiniOpanu 1i mapamerpu 11T, siki ogHOUAaCHO Mamu
BiporimHi mmcrmepciiini 3B’s3km bpaynma — ®opcaiita

GS < 7 points (15 % and 24 %, respectively; x> = 24.30,
p < 0.001). It should be emphasized that in case GS > 7
points, STT (t = 10.72, p < 0.001) was higher, 2.3-fold —
IWT (t = 6.24, p < 0.001), 2.5-fold more frequent metas-
tases in lymph nodes (}*> = 23.40, p < 0.001) and 5.8-
fold — in distant organs (y> = 8.63, p = 0.003).

Radiation therapy is one of the common methods of
treating PC. According to the literature, the frequency ra-
tio of PC prostatectomy, hormone therapy (HT) and RT is
1:2:3 [12]. In our study, 84.6 % of patients received HT,
where, in 32.7 % of cases leuprorelin was administered
(average dose (4.9 + 0.24) mg/day), in 54.6 % — zoladex
(16.1 £ 1.12) mg / day), in 33.3 % — bicatero (58.3 £ 2.56)
mg/day). We revealed that low survival of PC patients
without simultaneous HT was observed when IWT
(t =4.10, p < 0.001) was increased by 85 % along with
more frequent (by %) lymph node metastasizing
(x> = 6.95, p = 0.008). It follows that metastases in the
lymph nodes is a prerequisite for HT. Hypoandrogenic
drugs have become the means of front line choice for pa-
tients with PC, however, in cases of prolonged HT, the
tumor process becomes insensitive to treatment and the
discase starts progressing [13]. At the same time, HT is
able to enhance the outcomes of radiation therapy of PC
and increase the patient’s survival [14].

We singled out those RT parameters which simultane-
ously had probable Brown-Forsythe variance bonds and
Pearson’s parametric correlations with the time frames of
tumor recurrence after prostatectomy. Those included: a
direct relationship with RT duration from the onset of the
diagnosis (BF = 3.01, p = 0.046; r = +0.139, p = 0.048)
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i mapameTpu4Hi KopessiniiHi [lipcona 3 TepMinamu penu-
JIBY ITyXJIMHHOTO IIPOIECy Micisi BAKOHAHOT MPOCTaTeK-
ToMii. J[0 HUX HaJeKaIH: PSIMUAHN 3B’S30K 13 TPUBATICTIO
IIT Big mouarky miarHOCTHKH 3axBoproBaHHs (BF = 3,01,
p = 0,046; r = +0,139, p = 0,048) 1 3BOpOTHIii — 3 103010
npoBeneHoro ompominenHs (BF = 437, p < 0,001;
r=-0,165, p=0,021). Kpim TOTO, BCTAHOBIIEHO O0CpPHEHI
KOPEJISALiiHI CTIiBBIAHOMICHHS 3 TIOTYXKHICTIO IPOMEHEBOTO
BIUIMBY Ha NepBHHHY myxiamHy (r = —0,099, p = 0,046)
i iwrsixu imgoToky (r =-0,142, p = 0,047).

Ha kijbKicTh yCKIIaJHEHb pajioTeparii BIUIMBAIOTh
napaMeTpu 3araiibHoi 103u onpomineHus (BF = 2,77,
p = 0,043) i no3u npoMeHeBol i Ha MEPBUHHY ITyXJIUHY
(BF = 2,58, p = 0,048). Bin noryxnocri IIT Ha muisixu
JTiM(OTOKY 3aeXuTh (POPMYBaHHS IIPOMEHEBOTO JepMa-
tury (BF = 6,70, p = 0,010), Ha Bigmaneni meracrasu —
po3sutok nomineipomnarii (BF = 5,97, p =0,015) i roctpoi
cynurHOi HempoctarHocTi (BF = 20,59, p < 0,001), a Bu-
HUKHEHHS TOCTPOTO TYOyJIOIHTEPCTHUINIaTBHOTO HEPPUTY
OB 513aHO 13 cyMapHOIo 03010 onpomineHHs (BF = 7,43,
p = 0,007) ¥ mOTYXHICTIO OIPOMiHEHHS TIEPBHHHOI MyX-
muau (BF = 5,80, p=0,017).

SIk BUJHO 3 pUCYHKIB 2—4, I’THpIUYHA BHKHBAHICTh
xBopux Ha PII3, sKki OTpuMyBaaM TramMma-Tepariro

and a reverse one — with the irradiation dose (BF = 4.37,
p <0.001; r=-0.165, p = 0.021). Moreover, inverse cor-
relations were ascertained towards the power of radiation
effect on the primary tumor (r = —0.099, p = 0.046) and
lymph flow pathways (r =—-0.142, p = 0.047).

The number of radiotherapy complications is affected
by total radiation dose values (BF =2.77, p = 0.043) and
the radiation dose on the primary tumor (BF = 2.58,
p = 0.048). The radiation therapy power presupposes a
range of dependencies: when affecting lymph flow path-
ways it influences formation of radiation dermatitis
(BF =6.70, p = 0.010), distant metastases — development
of polyneuropathy (BF = 5.97, p = 0.015) and acute vas-
cular insufficiency (BF = 20.59, p < 0.001), while acute
tubulointerstitial nephritis is associated with the total ra-
diation dose (BF = 7.43, p = 0.007) and the irradiation
power affecting the primary tumor (BF = 5.80, p=0.017).

Figures 2—4 show that the five-year survival of PC pa-
tients exposed to gamma therapy and irradiation on a lin-
ear accelerator (LA) with 6 MeV energy was 57 % and
21 % (> =22.95, p < 0.001) without background HT. Ac-
cording to hormone therapy on a linear accelerator with
6 MeV energy, the five-year survival was 24 %
(x> = 21.64, p < 0.001). This difference in the five-year
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Fig. 2. Survival of patients depending

on the development of tumor relapse (%)
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Fig. 4. Survival of patients depending on administering HT (%)
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1 OIPOMIHEHHS Ha JTiHIHHOMY TipuckoproBayi (JIIT) 3 enep-
riero 6 Mes ckmana 57 % i 21 % (3> = 22,95, p < 0,001)
6e3 ¢onoBoi ['T. BiamoBigHO 3 TOPMOHOTEPAITIEIO HA JTi-
HIIfHOMY NpUCKOpIOBadi 3 eHepriclo 6 MeB 1’siTHpiuHa
BIKMBaHICTh ckiana 24 % (x> = 21,64, p < 0,001). Taka
BIIMIHHICTb Yy I’ AITUPIYHIA BIDKHBAHOCTI JTBOX TPYIT XBO-
pHX II0B’si3aHa, 3 HaIIOi TOYKHU 30Dy, 3 PI3HOI0 PO3IOBCIO-
JUKEHICTIO MyXJIMHHOTO TMPOIIECY (CTai€0 3aXBOPIOBAHHS)
Ta HasSBHICTIO 200 BIJICYTHICTIO ()OHOBOI TOPMOHOTEpATTIi.
[TinTBepmKEHHSIM BHIIEBHUKIIAJICHOTO CIYT'YIOTh TaKi JaHi:
y XBOPHX, SKUX JiKyBanu Ha JII1 3 eHepriero onmpoMiHEHHS
6 Mes, Oymu BiICYTHI MeTacTasW y BiIJalieHI OpraHd
(x> = 11,04, p = 0,001), ua 19 % pisuie BUSBISUTA METa-
crasu B uimdarnuni  Bysmm (2 = 4,88,
p = 0,027), na 14 % Oy menmum mnokasHuk GDT
(t =239, p = 0,018) i Ha 24 % — po3Mip NyXJIMHHU
(t=1,97, p=0,049). V Bunagkax peluauBy IIyXJIUHHOTO
npouecy pocrosipao (Ha 10 %) BusBUBCA OIIBIINM MO-
kasauk STT (t = 2,34, p = 0,020), na 18 % gacTime Bu-
SIBJSLIM MeTacTasd B JimMdarnyaux Bysnax (y* = 6,37,
p =0,012) i ma 20 % — y ckexeri (¥> = 7,99, p = 0,005),
1110 TAKOXK HAINPSIMY 3aJI€XKaJI0 BiJl pO3MTOBCIOKEHOCTI 3a-
XBOPIOBaHHSI Ha eTarli IUlaHyBaHHS JiiKyBaHHS. OJnHO-
YacHE BHMKOPHCTAHHS 3BOPOTHOTO HENapaMETPUIHOTO
Kopessniiinoro 3B’s3ky Kenpamia ta mapamerpa bpa-
yHa — DopcaiiTa 103BOJIMIO 3 BUCOKOO BipOTIIHICTIO BH-
3HAYNTH, 10 CepeiHs TPHUBAIICTD JKUTTA Ta I ITHPIYHA
BIDKMBAHICTh HAIpsMy 3aJIeXXaTh Bij 4acy MOYarKy Ipo-
MeHeBoOi Teparii B a1’ toBaHTHOMY pexxumi. OKpiM ckaza-
HOTO, TaKOXX KOHCTaTOBaHE MpsSMe KOPEJAIiifHe CITiBBij-
HOIICHHS TapameTpa TPUBAJIOCTI JKUTTS 3 IOTYXHICTIO
nposeneHoi [T (t =+0,221, p=0,001).

UYepe3 6 wmic. BiJ BUKOHAHOI MPOCTaTEKTOMil piBEHBb
PSA 3menmuses B 9,4 pa3zy, TS —na 26 %, LT — na 8 %,
ISF i APP — Bimnosinno Ha 16 %, AP — na 7 %. Ha pu-
CYHKYy 5 TOIJaHO TPHBHMIpHI IHTETrpajibHI TiCTOTpaMu
¢epmentanx mapkepis PII3 (APP + AP + GH) y 3nopo-
BUX YOJIOBIKIB KOHTpPOJIbHOI rpynu Ta xBopux Ha PII3
JI0 1 B TIpoIIeci JiKyBaHHS, 5K, 0 pedi, MaiKe He 3MiHIO-
Banuch. HeoOximHO Big3HaunTH, Mo A0 modarky 1T mix
MOKa3HUKaMHU OKpeMHX OioMapKepiB y KpoBi XBOpHX ic-
HYIOTh BUCOKOBIPOTi/THI KOPEJAMiiHI 3B’ A3KH, TIPH IIbOMY
BMicT TS migBHUIy€eTHCS, a KOHIIEHTPAIIiS HOTO TPSMO KO-
pemoe 3 TspKKicTIo mepebiry PII3 [15]. ¥V mpoueci
IIT PII3 mpurHideHHA mapameTpa TECTOCTEPOHEMIi Cy-
MIPOBOKY€EThCS 30UTbIIeHHIM KoHIeHTpamii LT [16],
CTaH pelenTopis sikoro peryitoe npu PII3 npouecu kaH-
neporeresy [17]. Hamu 5k BCTaHOBJICHO HOCTOBIpHE 3HH-
JKEHHSI BMICTY JIFOTPOITIHY B KPOBI.

3a maHumu O6arato()akTOPHOrO JAMCIICPCIHHOTO aHa-
mizy VinkokcoHa — Pao, Ha iHTerpanpHy AMHAMIKy IIO-
ka3HuKiB MapkepiB PII3 BmmmBatots (p < 0,001) Buximui
napamerpu pT (WR = 1,83), pN (WR = 3,24), pM
(WR =4,65), STT (WR =3,16), GDT (WR =2,52), IWT
(WR = 1,60), GS (WR = 1,89), nommpeHocTi Ta po3Mi-
piB nyxiuau (BianosinHo WR = 1,84 1 WR = 2,95), me-
TactazyBaHHA B niMpatuaHi By3nu (WR = 2,18), Binga-
neni opraan (WR = 2,01) i ckener (WR = 2,02), a Takox
npopocrannsi PII3 y cewoBnit mixyp (WR = 2,07,
p = 0,016). Kpim Toro, icHy€ 3B’I30K TWHAMIKH ITyXJIHH-
HHUX MapkepiB 3 yacom novatky [1T micis mpocrarekromii
(WR = 1,64, p < 0,001), i3 cymapHOW 03010

survival of the two groups of patients is, from our per-
spective, associated with different spread of tumor pro-
cess (stage of the disease) and presence or absence of
background hormone therapy. The forgoing is confirmed
by the following data: patients who underwent treatment
on a linear accelerator (LA) with 6 MeV energy had no
metastases in distant organs (y*> = 11.04, p = 0.001), the
lymph node metastases (x> = 4.88, p = 0.027) were 19 %
less frequent, GDT (t = 2.39, p 0.018) was 14 % lower
(t =2.39, p = 0.018), while tumor size was 24 % lower
(t =1.97, p = 0.049). In cases when tumor process re-
curred, STT was significantly (10 %) higher (t = 2.34,
p = 0.020), metastases were detected by 18 % more fre-
quently in the lymph nodes (y*> = 6.37, p = 0.012) and by
20 % — in the skeleton (x> = 7.99, p = 0.005), which also
directly depended on disease spreading at the planning
stage of treatment. Being applied simultaneously, Kend-
all nonparametric inverse correlation and Brown-For-
sythe parameter have made it possible to determine with
high probability that the average life expectancy and
five-year survival directly depend on the time of initiat-
ing radiation therapy in adjuvant mode. Besides, a direct
correlation of the life expectancy parameter with the
power of RT (t=+0.221, p =0.001) has been also ascer-
tained.

Six months after prostatectomy, PSA level was 9.4-
fold decreased, TS — by 26 %, LT — by 8 %, ISF and
APP — by 16 %, AP — by 7 %. Figure 5 shows three-di-
mensional integrated histograms of PC enzyme markers
(APP + AP + GH) in healthy men of the control group and
PC patients before and during treatment, which, in fact,
remained almost unchanged. It’s worth noting that prior
to RT there are highly probable correlations between the
indicators of some biomarkers in the blood of patients
along with increasing TS content, the concentration of
which directly correlates with the severity of PC [15]. In
the course of radiation therapy of prostate cancer, sup-
pression of testosteroneemia is accompanied by increased
LT concentration [16], the state of receptors of which reg-
ulates carcinogenesis projects in PC [17]. We’ve found a
significant decrease in lutropinemia content.

The data obtained due to Wilcoxon — Rao multivariate
analysis of variance show that the integral dynamics of
PC markers is influenced by (p < 0.001) initial parameters
of pT (WR = 1.83), pN (WR = 3.24), pM (WR = 4.65),
STT (WR =3.16), GDT (WR =2.52), IWT (WR = 1.60),
GS (WR = 1.89), tumor spread and dimensions
(WR = 1.84 and WR = 2.95, respectively), metastases in
lymph nodes (WR = 2.18), distant organs (WR = 2.01)
and skeleton (WR = 2.02), as well as PC invasion to the
bladder (WR = 2.07, p = 0.016). Besides, there is a rela-
tionship between the dynamics of tumor markers and the
time of initiating RT after prostatectomy (WR = 1.64,
p < 0.001), with the total radiation dose (WR = 1.31,
p =0.005), gamma therapy power (WR = 1.48, p <0.001)
and the effect on lymph flow (WR = 1.38, p = 0.011), as
demonstrated by the ANOVA/MANOVA. According to
one-way analysis of variance, there is no relation between
changes in markers of the tumor process and the duration
of diagnosing and the starting date of PT after prostatec-
tomy. The dependence of the ISF parameter dynamics on
particular components of RT factors was not revealed,
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Fig. 5. Differences of three-dimensional histograms of integrated indicators of enzyme activity (APP + AP + GH)
in healthy people and patients with PC in course of treatment

ompominenns (WR = 1,31, p = 0,005), motyx-
HicTio ramMma-teparii (WR = 1,48, p < 0,001) i BruuBy
Ha uuwsixu Jgimdoroky (WR = 1,38, p = 0,011), o npo-
nemoHcTpyBaB BukoHanuiit ANOVA/MANOVA. 3a na-
HUMH OIHO()AKTOPHOT'O JHUCIIEPCIMHOrO aHaizy, BiJCYTHI
3B’S13KM 3MiH NIOKa3HHUKIB MapKepiB IMyXJIMHHOTO IPOLECy
3 TPUBAJICTIO BCTAHOBJCHHS J[IarHO3Yy 1 TepMiHaMH IO-
yarky IIT micist mpocrarekromii. He BusiBieHO 3anex-
HocTi auHaMiky napamerpa ISF Bix okpemux ckiiagoBux
gypHHUKIB [IT, a BiACYTHICTH KOPEIAIHHUX 3B’S3KiB
BCIX MapKepiB CTOCyBajlacs IIPOBEICHOI  IOTYX-
HOCTi raMMa-Teparrii.

Mu Binibpamu 1i mapkepu PII3, sixi omHOYacHO Mamu
BiporimHi 3B’s3kK cBOiX 3MiH i3 xapakrepom IIT 3a pe-
3yapTaTaMd BUKOHAHOTO JHCTIepciiHOro amamizy bpa-
yna — @opcaiita 1 HemnapamMeTpUYHOIO KOPEINSIIHHOrOo
Kennmanna. Bussuinocs, mo guHamika 3Hadeds LT 3Bo-
POTHBO criBBiHOCHTBCA 3 eHeprieto 6 MEB (BF = 2,70,
p =0,011; T =-0,143, p = 0,003) i HOTY>KHICTIO BIUIUBY
Ha nuwsixu Jimdotoky (BF = 2,97, p = 0,006; t = 0,125,
p = 0,009), akruBHicTs APP — i3 cymapHOI0 /103010 Onpo-
mineHsst (BF = 4,33, p < 0,001; t = —0,098, p = 0,042),
a GF — npsima 3anexsicts Bix notyxkHocti I[IT Ha nep-
BuHHy nyxnuHy (BF = 1,41, p = 0,047; t© = +0,115,
p=10,017).

IIpu cymapHiit 7031 onpominerHs < 70 I'p akTHBHICTH
APP y cuposatmi kpoBi xBopux Ha PII3 moctoBipHO cKO-
pormnacs Ha 11 % (t = 3,33, p = 0,002), a mpu > 70 I'p —
Ha 17 % (t = 5,26, p <0,001). Y Bunaakax mpoMeHEBOTO
BIUIMBY Ha uuiaxu JiMporoky Bmict LT 3meHmmBcs
Ha 9 % (t = 2,22, p = 0,032), a 6e3 Takoi [IT — Ha 6 %
(t=15,77,p <0,001). [Tizkpecnumo, 110 PU OMIPOMiIHEHHI
nepBUHHOI myxymHH B 1031 <70 I'p 1 > 70 I'p akTuBHICTH
GH y xposi 3MiHIOBanacst HecyTTeBo. [licist BUKOHAHMX
BapiamiiHOTO, AUCIEPCIHHOTO 1 KOPEIAIIIHOTO aHawi3iB
3p0o0JICHO TaKi BUCHOBKH, SIKi MAlOTh ITPAKTHYHY CIIPSIMO-
BaHICTh: 1) pIBEeHb aKTHBHOCTI B CHpPOBATIli KpOBI
APP > 7.5 ar/mn (> M+SD xBopux Ha PII3) € moxa3zan-
HaMm i poBepeHHs IIT y mo3i > 70 I'p; 2) BuUKoHaHHS
IIT 3 eneprieto poronis 6 MEB pekoMeHI0BaHO XBOpUM
npu piBai LT < 2,5 mO/mn (< M-SD); 3) y Bumaakax
LT > 7,5 MO/mi HeoOXiAHUW BIUIMB OIPOMIHIOBAHHS
HA IUISIXH JIIM(POTOKY.

while the absence of correlations of all markers was re-
lated to the conducted power of gamma therapy.

We selected those PC markers, which simultaneously
had probable relation of their changes with RT mode ac-
cording to the findings obtained by means of Brown —
Forsythe variance analysis and Kendall nonparametric
correlation. It turned out that the dynamics of LT values
was inversely correlated with 6 MeV energy (BF = 2.70,
p=0.011; T=-0.143, p = 0.003) and the power affecting
the lymph flow pathways (BF = 2.97, p = 0.006;
1=-0.125, p=0.009), APP activity — with the total radia-
tion dose (BF = 4.33, p < 0.001; T =-0.098, p = 0.042),
and GF — a direct dependence on RT power on the pri-
mary tumor (BF = 1.41,p=0.047; t=+0.115, p=0.017).

Exposing to a total radiation dose of <70 Gy, APP ac-
tivity in the serum of PC patients was significantly re-
duced by 11 % (t=3.33, p=0.002), while in >70 Gy — by
17 % (t=15.26, p <0.001). In cases of radiation impact on
lymph flow pathways, LT content decreased by 9 %
(t=2.22, p =0.032), and without RT of such mode — by
6 % (t=5.77, p <0.001). We do emphasize that when ir-
radiating the primary tumor at a dose of <70 Gy and >70
Gy, GH activity in the blood changed insignificantly. Af-
ter variation, variance and correlation analysis, the fol-
lowing practical conclusions were drawn: 1) the activity
level in the serum APP > 7.5 n/ml (>M + SD patients with
PC) is an indication for RT at a dose of >70 Gy; 2) RT
with photon energy of 6 MeV is recommended for pa-
tients with LT level < 2.5 mO/ml (<M-SD); 3) in cases
LT > 7.5 mO/ml, the irradiation of lymph flow pathways
is required.
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BUCHOBKH

1.V cepenapomy 3a 2,5 poKy micis paauKaiabHOI po-
crarekToMmii Ha i pisHEX Metomuk 1T permnuBu Heo-
wiazmMu cnocrepiratorbest y 40 % BiJl KUTBKOCTI XBOPHX
Ha PII3, Mo BU3HAYAETHCS BUXIAHUMH MOKa3HUKaMHu PN
i GS, ¢dopmoro, TOKATI3ALIEIO Ta MOMHUPEHICTIO MyXJIHH-
HOTO TIPOIIECY, HAsIBHICTIO KOMOPOITHOT MaMiISIPHOI Kap-
IIUHOMH CEUOBOTO MiXypa, MeTacTasiB y JiMdaTHIHIX
By3JlaX, BIIJTAJICHUX BHYTPIIIHIX OpraHaX i CKeJeTi.

2. Bin motyHOCTI Ta CIPSIMOBAaHOCTI IIPOMEHEBOTO
BIUIMBY 3ajJiekKaTb Taki YCKIAQTHEHHSA pajioTeparii,
SK JIEPMaTUT, OTIHEHponarisi, TocTpi CyIMHHA HE0CTaT-
HICTB 1 TYOYyJIOIHTEpPCTUIIaTBHUI HEPPUT.

3. IT’stupiuHa BrkuBaHiCTh XBopux Ha PII3 3aie-
JKUTP BiJl BUXimHOTO piBHA GS, MeToauku mpoBeneHoi [1T
it mapanensHoro npusHaueHHs ['T.

4. TpuBaNiCTh KUTTS TAIIEHTIB, SKi MMOMEPJIH, 3BO-
POTHBO TOB’si3aHa 3 TepMmiHamu moyarky [IT micis mpo-
CTAaTeKTOMIl 1 TPSMO CIIBBIIHOCUTBHCS 3 TIOTYXKHICTIO
OTIPOMiHEHHSI.

5.V mpotieci mpoBeICHAUX JIIKYyBaJbHUX 3aX0/IiB 3MEH-
HIYETHCS BMICT Y KPOBI MapKepiB MyXJIHMHHOTO IIPOLECY
(PSA, TS, LT, ISF, APP, AP), mo Bu3Hadae mepe-
0ir Ta MPOrHOCTHYHI (PaKTOPH 3aXBOPIOBAHHS.
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CONCLUSIONS

1. On average, 2.5 years after radical prostatectomy
along with various RT techniques, recurring neoplasms
are observed in 40 % of PC patients, which is determined
by means of baseline pN and GS, form, location and
prevalence of the tumor, appearing comorbid papillary
carcinoma of the bladder, metastases in lymph nodes, dis-
tant internal organs and skeleton.

2. RT-related complications such as dermatitis, poly-
neuropathy, acute vascular insufficiency and tubulointer-
stitial nephritis depend on the power and direction of ra-
diation exposure.

3. Five-year survival of PC patients depends on the
initial GS level, RT technique and simultaneous HT.

4. The life expectancy of patients who died was in-
versely related to the starting date of RT after prostatec-
tomy and directly related to irradiation power.

5. In the course of treatment, the content of markers of
the tumor process (PSA, TS, LT, ISF, APP, AP) in the
blood decreases determining the course and prognostic
factors of the disease.

REFERENCES

1. Gesmundo I, Di Blasio L, Banfi D, Villanova T, Fan-
ciulli A, Favaro E. Proton pump inhibitors promote
the growth of androgen-sensitive prostate cancer cells
through ErbB2, ERK1/2, PI3K/Akt, GSK-3p signaling
and inhibition of cellular prostatic acid phosphatase.
Cancer Letters. 2019;449(1):252-62. (In English).
DOI: https://doi.org/10.1016/j.canlet.2019.02.028

2. Ouellette V, Cété MF, Gaudreault RC, Tajmir-Riahi
HA, Bérubé G. Second-generation testosterone-
platinum(II) hybrids for site-specific treatment of
androgen receptor positive prostate cancer: Design,
synthesis and antiproliferative activity. European
Journal of Medicinal Chemistry. 2019;29(179):660—
6. (In English). DOI: https://doi.org/10.1016/j.ej-
mech.2019.06.090

3. Cheaito KA, Bahmad HF, Hadadeh O, Saleh E, Da-
gher C. EMT markers in locally-advanced prostate
cancer: predicting recurrence? Frontiers in Oncol-
ogy. 2019;11(9):131. (In English). DOI: https://doi.
org/10.3389/fonc.2019.00131

4. Lang R, Rolny V, Leinenbach A, Karl J, Swiatek-de
Lange M, Kobold U. Investigation on core-fucosyl-
ated prostate-specific antigen as a refined biomarker
for differentiation of benign prostate hyperplasia
and prostate cancer of different aggressiveness. 7u-
mour Biology. 2019;41(3):27223. (In English). DOI:
https://doi.org/10.1177/1010428319827223

5. Xu W, Qian J, Zeng F, Li S, Guo W, Chen L. Pro-
tein kinase Ds promote tumor angiogenesis through
mast cell recruitment and expression of angiogenic
factors in prostate cancer microenvironment. Jour-
nal of Experimental & Clinical Cancer Research.
2019;38(1):114-9. (In English). DOI: https://doi.
org/10.1186/s13046-019-1118-y

OpuriHaiabHI J0CITiKCHHS

Original research



VYKpaiHCbKHI paslioNoriyHuii Ta oHKoIoT YHM xypHai. 2021. T. 29. Ne 1. C. 3244 ISSN 2708-7166 (Print)

Ukrainian journal of radiology and oncology. 2021;29(1):32-44

ISSN 2708-7174 (Online)

6. Zhao J. G., Nie L., Chen X. Q., Chen N., Zeng H.
The subgroup analysis of the prognostic value of
the intraductal carcinoma of the prostate in patients
with metastatic prostate cancer. Zhonghua Wai Ke
Za Zhi. 2019. Vol. 57(6). P. 22-27. DOI: https://doi.
org/10.3760/cma.j.issn.0529-5815.2019.06.006

7. Heidenreich A., Bastian P. J., Bellmunt J., Bolla M.,
Joniau S., van der Kwast T. EAU guidelines on pros-
tate cancer: Treatment of advanced, relapsing, and
castration-resistant prostate cancer. European Urol-
ogy. 2014. Vol. 65(2). P. 467-479. DOI: https://doi.
org/10.1016/j.eururo

8. Burdett S., Boevé L. M., Ingleby F. C., Fisher D. J.,
Rydzewska L. H., Vale C. L. STOPCAP M1 radio-
therapy collaborators. Prostate radiotherapy for meta-
static hormone-sensitive prostate cancer. European
Urology. 2019. Vol. 27(2). P. 30111-30113. DOI:
https://doi.org/10.1016/j.eururo.2019.02.003

9. Grapin M., Quivrin M., Bertaut A., Martin E., Corm-
ier L., Ladoire S. Patterns of bone failure in localized
prostate cancer previously irradiated: the preventive
role of external radiotherapy on pelvic bone metasta-
ses. Frontiers in Oncology. 2019. Vol. 15 (9). P. 70—
79. DOI: https://doi.org/10.3389/fonc.2019.00070

10. Kim D. W., Cho L. C,, Straka C., Christic A., Lotan Y.,
Pistenmaa D. Predictors of rectal tolerance observed
in a dose-escalated phase 1-2 trial of stereotactic
body radiation therapy for prostate cancer. Interna-
tional Journal of Radiation Oncology Biology Phys-
ics. 2014. Vol. 89(3). P. 509-517. DOI: https://doi.
org/10.1016/j.ijrobp.2014.03.012

11. Abdollahi H., Mahdavi S.R., Shiri I., Mofid B., Bakh-
shandeh M., Rahmani K. Magnetic resonance imag-
ing radiomic feature analysis of radiation-induced
femoral head changes in prostate cancer radiotherapy.
Journal of Cancer Research and Therapeutics. 2019.
Vol. 15(3). P. 11-19. DOI: https://doi.org/10.4103/
jertJCRT 172 18

12. Thurtle D. R., Greenberg D. C., Lee L. S., Huang H. H.,
Pharoah P. D. Individual prognosis at diagnosis in
nonmetastatic prostate cancer: Development and
external validation of the PREDICT prostate mul-
tivariable model. PLoS Medicine. 2019. Vol. 16(3).
P. 1002758. DOI: https://doi.org/10.1371/journal.
pmed.1002758

13. Shimodaira K., Nakashima J., Nakagami Y., Hira-
sawa Y., Hashimoto T. Prognostic value of platelet
counts in patients with metastatic prostate cancer
treated with endocrine therapy. The Journal of Urol-
ogy. 2019. Vol. 18(3). P. 4735. DOI: https://doi.
org/10.22037/uj.v0i0.4735

14.Rosenthal S. A., Hu C., Sartor O., Gomella L. G.,
Amin M. B., Purdy J. Effect of chemotherapy with
docetaxel with androgen suppression and radio-
therapy for localized high-risk prostate cancer: the
randomized phase III NRG oncology RTOG 0521
trial. Journal of Clinical Oncology. 2019. Vol. 12(3).
P. 02158. DOI: https://doi.org/10.1200/JCO.18.02158

15.Pak S., Park S. Y., Shin T. J., You D., Jeong I. G.,
Hong J. H. Association of muscle mass with sur-
vival after radical prostatectomy in patients with
prostate cancer. The Journal of Urology. 2019.

6.

Zhao JG, Nie L, Chen XQ, Chen N, Zeng H. The
subgroup analysis of the prognostic value of the in-
traductal carcinoma of the prostate in patients with
metastatic prostate cancer. Zhonghua Wai Ke Za
Zhi. 2019;57(6):22—7. (In English). DOI: https://doi.
org/10.3760/cma.j.issn.0529-5815.2019.06.006
Heidenreich A, Bastian PJ, Bellmunt J, Bolla M, Jo-
niau S, van der Kwast T. EAU guidelines on prostate
cancer: Treatment of advanced, relapsing, and cas-
tration-resistant prostate cancer. European Urology.
2014;65(2):467-79. (In English). DOI: https://doi.
org/10.1016/j.eururo

Burdett S, Boevé LM, Ingleby FC, Fisher DJ, Rydze-
wska LH, Vale CL. STOPCAP M1 radiotherapy col-
laborators. Prostate radiotherapy for metastatic hor-
mone-sensitive prostate cancer. European Urology.
2019;27(2):30111-3. (In English). DOI: https://doi.
org/10.1016/j.eururo.2019.02.003

Grapin M, Quivrin M, Bertaut A, Martin E, Cormier L,
Ladoire S. Patterns of bone failure in localized pros-
tate cancer previously irradiated: the preventive role
of external radiotherapy on pelvic bone metastases.
Frontiers in Oncology. 2019;15(9):70-9. (In Eng-
lish). DOI: https://doi.org/10.3389/fonc.2019.00070

10.Kim DW, Cho LC, Straka C, Christie A, Lotan Y,

11.

12.

13.

14.

15.

Pistenmaa D. Predictors of rectal tolerance observed
in a dose-escalated phase 1-2 trial of stereotactic
body radiation therapy for prostate cancer. Interna-
tional Journal of Radiation Oncology Biology Phys-
ics. 2014;89(3):509-17. (In English). DOI: https:/
doi.org/10.1016/].ijrobp.2014.03.012

Abdollahi H, Mahdavi SR, Shiri I, Mofid B, Bakh-
shandeh M, Rahmani K. Magnetic resonance imag-
ing radiomic feature analysis of radiation-induced
femoral head changes in prostate cancer radiother-
apy. Journal of Cancer Research and Therapeutics.
2019;15(3):11-9. (In English). DOI: https://doi.
org/10.4103/jert. JCRT 172 18

Thurtle DR, Greenberg DC, Lee LS, Huang HH,
Pharoah PD. Individual prognosis at diagnosis in
nonmetastatic prostate cancer: Development and ex-
ternal validation of the PREDICT prostate multivari-
able model. PLoS Medicine. 2019;16(3):1002758.
(In English). DOI: https://doi.org/10.1371/journal.
pmed.1002758

Shimodaira K, Nakashima J, Nakagami Y, Hira-
sawa Y, Hashimoto T. Prognostic value of platelet
counts in patients with metastatic prostate cancer
treated with endocrine therapy. The Journal of Urol-
ogy. 2019;18(3):4735. (In English). DOI: https://doi.
org/10.22037/uj.v010.4735

Rosenthal SA, Hu C, Sartor O, Gomella LG, Amin MB,
Purdy J. Effect of chemotherapy with docetaxel with
androgen suppression and radiotherapy for localized
high-risk prostate cancer: the randomized phase III
NRG oncology RTOG 0521 trial. Journal of Clini-
cal Oncology. 2019;12(3):02158. (In English). DOI:
https://doi.org/10.1200/JCO.18.02158

Pak S, Park SY, Shin TJ, You D, Jeong IG, Hong JH.
Association of muscle mass with survival after
radical prostatectomy in patients with prostate can-
cer. The Journal of Urology. 2019;27(3):00249.

OpuriHanabHi JOCITiIKCHHS 42

Original research



VYkpaiHChKHH pajionoriannii Ta oHkoJorigami xKypHai. 2021. T. 29. Ne 1. C. 32-44
Ukrainian journal of radiology and oncology. 2021;29(1):32—44

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

Vol. 27(3). P. 00249. DOI: https://doi.org/10.1097/
JU.0000000000000249

16. Wilke D., Patil N., Hollenhorst H., Bowes D., Rut-
ledge R., Ago C. Testosterone suppression with lu-
teinizing hormone-releasing hormone (LHRH) ago-
nists in patients receiving radiotherapy for prostate
cancer. Pharmacotherapy. 2018. Vol. 38(3). P. 327—
333. DOL: https://doi.org/10.1002/phar.2084

17.Wang W., Chen Z. X., Guo D. Y., Tao Y. X. Regula-
tion of prostate cancer by hormone-responsive G pro-
tein-coupled receptors. Pharmacology & Therapeu-
tics. 2018. Vol. 191(11). P. 135-147. DOI: https://doi.
org/10.1016/j.pharmthera.2018.06.005

(In  English). DOI:
0000000000000249

16. Wilke D, Patil N, Hollenhorst H, Bowes D, Rutled-
ge R, Ago C. Testosterone suppression with luteiniz-
ing hormone-releasing hormone (LHRH) agonists in
patients receiving radiotherapy for prostate cancer.
Pharmacotherapy. 2018;38(3):327-33. (In English).
DOI: https://doi.org/10.1002/phar.2084

17. Wang W, Chen ZX, Guo DY, Tao YX. Regulation of
prostate cancer by hormone-responsive G protein-
coupled receptors. Pharmacology & Therapeutics.
2018;191(11):135-47. (In English). DOI: https://doi.
org/10.1016/j.pharmthera.2018.06.005

https://doi.org/10.1097/JU.

IlepcnekTHBY MOAANBIINX AOCTITKEHD

[lepenbavaetbesi po3poOKa KpPUTEPIiB TiarHOCTHKH
OKpeMHX BapiaHTIB Tepediry 3aXBOPIOBAaHHS, MPOTHOC-
TUYHUX YMHHUKIB arpeCHBHOCTI ITyXJIMHHOTO IIPOLECy
3a JJAHMMH BHBYCHHS NMYyXJWHHUX MapKepiB, KOHTPOJb
3a epexruBHicTIO 1T Ta po3BUTKOM ii yCKIIaTHEHB.

Etnuni nosnoxxeHHst

Pobota BuKOHYBanacs BiAMOBIAHO 10 €THYHUX CTaH-
JapriB, BukianeHux y exmnapanii [enbcuHChKOT Meamy-
Hoi acambiei (1964 p.), BHeceHnx Ha BcecBiTHIX Menuy-
Hux acambnesx (Tokio, 1975 p.; Bewemis, 1983 p.;
Tonxonr, 1989 p.). Iauientn namu cBoro iHpOpMOBaHY
3rojly Ha y4acTh Yy JAOCIHIKeHHI, sike cxBasieHe Komiciero
3 6ioetnkn HamionansHoro inctutyTy paky (Kuis).

Konduikr intepecis

ABTOpH 3asBIAIOTH PO BIICYTHICTH KOH(IIKTY iH-
TepeciB. ABTOpPH HE OTPUMYBAJH BiJ OKpeMHX 0Cib i op-
rafizamii (piHaHCOBOI MATPUMKHU TOCIIIHKEHHS, TOHOPa-
piB Ta iHmMMX (GopM BUHATOPOI.

Indopmanist npo pinancyBaHHS
dinaHcyBaHHS BHAATKAMH JIEP)KABHOTO OIOIKETY
VYkpainu.

Prospects of further research

The development of criteria for diagnosing particular
scenarios of the disease, prognostic factors of aggressive-
ness of the tumor process according to the study of tumor
markers, monitoring the effectiveness of RT and develop-
ment of RT-related complications.
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