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PATIOHYKJ/IIZTHA TEPAIIIA YPAKEHHA KICTOK Y XBOPUX
HA KACTPAIIMHO-PE3UCTEHTHUI PAK ITEPEJIMIXYPOBOI
3AJI031 (CTAH ITPOBJIEMMU B JIITEPATYPI)

poBeAeHO aHani3 HayKoBOT NiTepaTypu 3 METO y3araabHeHHA AaHUX WOL0 pafioHYKNiAHOT Tepanii KacTpauiinHo-pe-
3UCTeHTHOT opMM paKy nepefMixypoBoi 3an103u 3 gonomoroto **’Ra-guxnopugy. BuceitneHo ocHoBHi nepeBaru anb-
tha-emiTepis nepef 6eTa-BUNPOMiHIOBANIbHUMU PaioHYKNinaMM B iKyBaHHi KiCTKOBUX FTOPMOHOPE3UCTEHTHUX MeTac-
Ta3iB. [lpoaHanizoBaHi pobOTH, B AKMUX OEMOHCTPYETLCS 3B'A30K MiX edeKTUBHiCTIO NikyBaHHA “*Ra-guxnopuaom i
NOMWUHYTUMK NiKyBaNbHUMM J03aMu. Takox Oyna AOCHiAXKEHa 3aNeXHICTb MiX NOMUHYTUMK fo3amu “*Ra i **F-dTo-
puay B KiCTKOBWUX MeTacTasax, o HeobXxifHO BpaxoByBaTu Npu NpoBefeHHi MOHITOPUMHTOBOT MO3UTPOHHO-EMiCiHOT
Tomorpadii. [lpoaHanizoBaHi AOCNIAXKEHHS, B AKMX BUBYANOCH NOMMUHAHHA ®F-hTopMAay ANs NporHo3y HaKOMUYEHHs
22Ra-auxnopuay nij yac neporo Kypcy NikyBaHHA. Ha ocHOBI aHani3y nitTepaTypHUX faHWX BU3HAYEHT HANPAMKY, AKi
noTpebytoTb MOAANbLOTO BUBYEHHS, @ CaMe: AOCNIIKEHHSA 3B'A3KY MiX MOMMHYTOI [03010 Ta iHWWMK KNiHIYHO 3Ha-
YYWMMM KIHLEBUMMW TOYKAMM, BKIIOYAIOUM iHAEKC 60Nt0, 3MiHM PiBHA NYXKHOT ocdaTtasn abo NpoCcTaTUYHOrO aHTUre-
Hy, NOKa3HMKIiB BUKMBAHOCTI, @ TAKOX, PO3POONEHHS aNbTEPHATUBHUX CXEM IKYBAHHSA 3aN€XHO Bif 03M NiKyBaib-
Horo pagiodapmnpenapary.
KniouoBi cnoBa: KacTpauiitHO-pe3nCTEHTHMII paK nepeaMixypoBoi 3an03M, MeTacTaTUYHe YPaXkeHHs KiCTOK, paaio-
HyKNifHa Tepania “*Ra-guxnopug.
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RADIONUCLIDE THERAPY FOR BONE LESIONS IN CASTRATION-
RESISTANT PROSTATE CANCER (STATE-OF-THE-ART
LITERATURE REVIEW)

The scope of scientific literature was reviewed to summarize the data on the #?*Ra-dichloride therapy for castration-
resistant forms of prostate cancer. Key advantages of the alpha-emitters over beta-emitting radionuclides are high-
lighted in the treatment of hormone-resistant bone metastases. Data demonstrating an association between the
23Ra-dichloride treatment effectiveness and absorbed therapeutic doses were analyzed. Dependence between the
?2Ra and ®F-fluoride absorbed doses in bone metastases was evaluated, which should be taken into account in a
positron emission tomography monitoring. Results of studies examining the uptake of *®F-fluoride to predict the
2Ra-dichloride accumulation during the first course of treatment were analyzed. Research areas requiring further
concern have been identified through the literature review, namely: study of the relationship between an absorbed
dose and other clinically relevant endpoints, including pain index, changes in alkaline phosphatase or prostate anti-
gen levels, survival rates, and development of alternative treatment regimens depending on the therapeutic radio-
pharmaceutical dose.
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PaK MepeaMiXypoBoi 3a1031 € HaMOiIbII YyacTo Aiar-
HOCTOBAHOIO 3JIOSIKiCHOIO MYXJIMHOIO Y YOJOBIKiB i
Iy>Ke 9aCTO CYIPOBOMXKYETHCS PO3BUTKOM METACTa3iB y
kictku [1]. B Ykpaini, 3a ganumu HairioHanbHOTO KaH-
Lep-peeCTpy, HANOINbII BUpaxkeHi 3MiHM 3axBOpIOBa-
HOCTi CTOCYIOTbCSl MEpeaAMiXypoBOi 3a703H, X MUTOMA
Bara InpoJoBXK OCTaHHIX TpbOX POKiB 3pocia Ha 1,7 % i
nocsira B 2019 poui 12,4 % [2].

TopMoHaibHa Tepaltisi BAKOPHUCTOBYETHCS Y I1i€T KaTe-
ropii XBOpHX, SIK JIiKyBaHHSI TIepILIO] JiHii, ajle B 0araTb-
OX BUMAaJKax XBopoOa 3 4yacoM HabyBae TOPMOHOPE3NC-
TEHTHOI 200 KacTpaliifHO-pe3ucTeHTHOI (hopMu. B 1imx
BUMAJAKax MaLliEHTU MOTPEOYIOTh ACILIO iHIIOro majia-
TMBHOTO JIiKyBaHHSI MeTacTa3iB y KicTKu [3]. 3MeHIIy-
€TbCS YYTJIMBICTD 10 PadiOHYKIIiAiB, 1110 BUIIPOMiHIOIOTh
0eTa-4yaCTUHKU, SIKi BUOIPKOBO MOTJIMHAIOTHCS B 30HAX
MiABUILEHOI OCTe00JacTHOI aKTUBHOCTI. Ilpukiiamom
takux pamiodapmipemnapariB (P®II) nis pagioHyKTia-
Hoi Teparii € ¥Sr-xmopuzn, **Sm-EDTMP, *Re-HEDP
ta '¥Re-HEDP. OnnHak, 6eTta-eMiTepy KpiM JIiKyBaJbHO-
ro BIUIMBY MaloTh MOOiYHI €(heKTHU — reMaToJIOTiuHY
TOKCHUYHICTh, OIPOMIHEHHSI HOPMAaJIbHOTO KiCTKOBOTO
MO3KY [4].

3pocTaHHS KiJTbKOCTi XBOPUX Ha KACTPaLiitHO-PE3UCTEHT-
Hy (popMy paKy MpoCTaTy MOTPEOYBATIO POIIIMPEHHS MOX-
JIMBOCTEN palioOHyKJTiIHOI Teparil MeTaCTaTUYHOTO KiCTKO-
BOTO ypaxkeHHs. TakuM IperapatoM craB 22*Ra-amxio-
puzn [5]. *’Ra € anbha-BUIIPOMIHIOIOUNM PaTiOHYKITIIOM 3
nepiogom HamiBpo3nany 11,4 aHs, SK1ii TaKOK AEMOHCTPYE
MigBUIlIEHE TOIJIMHAHHS Y BOTHUIIIAX 3 BUCOKOIO OCTe00J1a-
CTHOIO aKTUBHiICTIO. KOpOoTKuii fiara3oH BUIPOMiHIOBAHHS
anba-yacTuHOK (< 80 MKM) T0O3BOJISIE CTBOPIOBATH BUCOKI
TOTJIMHYTI 03U B METacTa3ax CKEJIETY, BOMHOYAC OOMEXKYIO-
YU BIUIMB BUITPOMIHIOBaHHSI Ha KiCTKOBHiI1 MO30K [6, 7].

OkpeMoIo TrepeBaroro **Ra € HagBHICTb y CIIEKTP] BU-
MPOMiHIOBaHHS (DOTOHIB 3 €HEpPrisIMU, sIKi 103BOJISIOTH
OTpUMAaTH 300pakeHHS 3 BUKOPHCTaHHSIM raMMa-Kame-
pu [8, 9]. OnHak, manieHTaMm, sIKi OTpUMYIOTh **Ra-amx-
JIOpHI, 3a3BUYail BBOISTH 55 KBK/KT MacH Tija, IO IIeB-
HOIO MipO10 00MeKY€E CTAaTUCTUYHI MOKIMBOCTI 0OPOOKH
300paxkeHHs1. TomorpagiuHe 300pakeHHs HE Ma€ BHUCO-
KOI JOCTOBIPHOCTI, IPOTE y ABOX HEAABHIX JOCIIiIzKEHHSIX
BUKOPHUCTOBYBaiu 2D-ramma-kamepy Ul BU3HAUYCHHS
MOIIMHEHUX 103 **Ra BinmosigHo 10 Gioposmomiiy 3a na-
HUMM TO3UMETPil OpraHiB y Malli€EHTIB, SIKi OTPUMYBAJIN
2Ra-puxnopun [10]. Kpim toro, Carrasquillo 3i cmiB-
aBT. [ 11] BukopucroByBaiu 2D-ramMmma-Kamepy, oo mpo-
JEMOHCTPYBATH paHHE MMOIIMHAHHS KicTKOI0 **Ra, BuBe-
JICHHS Yepe3 KUIIKIBHUK, a TaKOX IUISI pO3paxyHKY ITOT-
JIMHYTOI 1031 B KiCTKOBHUX MeTacTa3ax y Malli€HTIB, sIKi
OTPUMYIOTH Teparrito **Ra-muxiopumoM [12].
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Prostate cancer is the most commonly diag-
nosed malignancy in men and is very often
accompanied by the occurring of bone metastases
[1]. According to the National Cancer Registry,
the most pronounced shift in morbidity in Ukraine
is due to prostatic cancer, the share of which has
increased by 1.7 % in morbidity structure over the
past three years reaching 12.4 % in 2019 [2].

Hormone therapy is administered in this category
of patients as a first-line treatment, but in many
cases the disease eventually becomes a hormone-
resistant or castration-resistant form. In these cases,
patients require a slightly different palliative appro-
ach in the treatment of bone metastases [3]. Radio-
nuclides that emit beta particles and are selective-
ly absorbed in areas of the increased osteoblast
activity become less sensitive. The ¥Sr-chloride,
B3Sm-EDTMP, 'Re-HEDP, and **Re-HEDP are
some of such radiopharmaceuticals (RPS) adminis-
tered in radionuclide therapy. However, beta-emit-
ters along with therapeutic benefits make side
effects, namely the hematological toxicity, normal
bone marrow irradiation etc. [4].

The growing number of castration-resistant
prostate cancer cases required the increased
opportunities for radionuclide therapy of metasta-
tic bone disease. *Ra-dichloride has emerged as
such a preparation [5]. ?*Ra is an alpha-emitting
radionuclide with a half-life of 11.4 days featuring
an increased uptake in foci with high osteoblast
activity. The short radiation range of alpha parti-
cles (< 80 wm) is resulting in high absorbed doses
on the skeletal metastases with limited radiation
impact on a bone marrow [6, 7].

Presence of photons in the radiation spectrum of
2Ra with energies that allow obtaining images on
gamma camera is a specific advantage of the radionu-
clide [8, 9]. However, patients are usually adminis-
tered the *Ra-dichloride preparations at doses about
55 kBg/kg body weight, which to some extent limits
the statistical possibilities of image processing.
Despite tomographic images are not highly reliable
here, a 2D gamma camera was used however in the
two recent studies to assay the absorbed doses from
2%Ra through biodistribution estimates according to
visceral dosimetry in patients receiving **Ra-dichlo-
ride [10]. In addition, Carrasquillo et al. [11] used a
2D gamma camera to demonstrate the early bone
uptake of **Ra both with its intestinal excretion, and
to calculate the absorbed dose in bone metastases
upon administration of **Ra-dichloride therapy [12].
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[MomnepenHi nocmimkeHHs Teparii **Ra Bxe MpoaeMoH-
CTpPYBaJY 3B’SI30K MiX aKTUBHICTIO, SIKy BBOJWJIN KOH-
KPEeTHMM KOropTaM MallieHTiB (Hampukian, 25 KbK/KT i
50 xbk/Kr), i cepenHbol0 3MiHOIO iHAEKCY 000 ado
piBHS mpocTtar-crnenurdiyHoro antureHy (PSA) y nmx
nawieHTiB [13, 14].

JI1s1 OLIHKM JaHUX «103a-BiAMOBiIb» Ta MOHITOPUHTY
e(eKTUBHOCTI JIIKyBaHHSI, BUBYAJaCh MOXJIMBICTb BU-
kopucrtanHs *F-dropuny mist [TET-Bisyaizanii metac-
TaTUYHOIO ypaxkeHHs KicTok. [TokaszaHno, 1o "“F-¢drto-
puUa JOKali3yeETbCS B HEOPTaHiYHIiM 4YacTUHI KiCTKH,
0CO0JIMBO B 30HAaX OCTe00JIaCTHOI aKTUBHOCTI. Kinbka
JIOCTIIXEeHb IPOASMOHCTPYBAIM Kpally YYTJIHUBICTH i
crierugivnicTs Bisyamnizauii *F-¢Topuny nopiBHsSHO 3i
3BUYaiiHOIO cuMHTUTpadicto KicTok [15, 16].

Ak i ®F-dropun, **Ra 10Kai3yeThest B 30HaX 0CTE001a-
CTHOI aKTMBHOCTI, a KpUCTaiuHa CTPYKTypa rigpoKcuara-
TUTY TaKOX BBaXKa€ThCsl MillIeHHIO 151 ioHiB **Ra [17].
Ili ioHM MOTIMHAIOTHCS KiCTKOO LUISIXOM OOMiHY 3 ioHa-
MU Kanbllito [18].

YV 1IbOMY HOCHIIKEHHI BM3HAYaJd KyMYJbOBaHY aK-
TUBHICTb, €(EKTUBHMU Iepioa HaIiBBUBEIEHHS Ta
Jliara3oH MOIJIMHEHUX 103 Y BOTHUIIAX ypaxKeHb. Takox
OyB BCTAHOBJICHUH 3B’SI30K MiXX MOTJIMHYTUMU JO3aMU
Ra ta "F-(Topuny B KicTKOBMX MeTacTa3zax. Kpim To-
ro, OyJia BUBYE€HA MOXKJIUBICTb OJHOPA30BOI OLIIHKU ITOT-
nuHaHHA “F-dropuny mepen JKyBaHHAM, LIOO IIPOT-
HO3YBaTH BiIMOBiIb Ha JiKyBaHHS **Ra-auxa0puaoMm.

Amnai3 3MiH y normmHaHHi *F-dTopuny, 3 BUCHOBKOM
npo te, mwo "*F-dropua MoxXHa BUKOPHCTOBYBATU SIK
GiomMapkep I MOHITOPMHIY peakiiii Ha ***Ra-mmxiio-
pul, IPUBEIECHUN B NeSIKUX TOCTimKeHHsx [19, 20].

300paxeHHss “*Ra B MeTacTaTUYHUX YpPaKEeHHSIX
KiCTOK CITOYATKy OKPECIIOITHCS Ha MEpeaHixX i 3aaHix
300paxkeHHIX BChoro Tina 3 *"Tc-MDP. Bubuparorscs
IIJIAHKY IMIBUILEHOTO MorMHaHHg “2*Ra, a Boruuiia 3
cyInepcKaHyBaHHSIM BUIIISIOTbCS OKpeMo. B po0OoTi
Pacilio 3i cniiBaBT. [12], (pOHOBY KOpEKILil0 MOTJIUMHAHHS
BU3HAYaIU 3 AiJSIHKU, PO3TalllOBaHOI MOPs i3 30HOIO
ypaXkeHHs, BUKOPUCTOBYIOUM METOAMKY, ornucaHy Buijs
3i cmiBaBT. [21].

[ng anamidy BiNoBiAi Ha Teparilo **Ra-guxiopuaom
BUKOPUCTOBYBAJIUCS BiJICOTKOBI 3MiHU CEPEeIHbOr0 3Ha-
yeHHs1 SUV B MOpiBHSIHHI 3 BEIMYMHOIO, OJeP>KaHOIO ITpU
nepBuHHOMY ITET-nocnimkenHi. IToganpliii qochimKeH-
HSI JUT MOHITOPUHTY e(heKTUBHOCTI Tepartii **Ra-nmuxiio-
PUIOM TIPOBOAMIM 4Yepe3 6 i 12 THKHIB IiC/Is MepIIoro
JociimkeHHst. OnepxKaHuii yepe3 6 TUXKHIB pe3yJbTar Xa-
pakTepu3yBaB TOIJIMHYTY 103y “*Ra BHACTiIOK MepIioi
Tepartii. Bianmosiap Ha JIiKyBaHHS yepe3 12 TUKHIB OLIiHIO-
BaJIN SIK 3arajibHy ITONIMHYTY 103y 2*Ra [19].

Previous studies of the **Ra therapy have shown
an association between the activity administered to
the patients in specific cohorts (e. g. 25 kBq/kg
and 50 kBqg/kg) and the mean change in pain index
or prostate-specific antigen (PSA) level in these
patients [13, 14].

To evaluate the dose-response effects and moni-
tor the effectiveness of treatment, the applicability
of ®F-fluoride for PET imaging of bone metastases
was studied. It was shown that "*F-fluoride is local-
ized in the inorganic part of bone, especially in
areas of osteoblast activity. Several studies have
demonstrated better sensitivity and specificity of
the "F-fluoride imaging compared to a conven-
tional bone scintigraphy [15, 16].

Like "F-fluoride the **Ra is localized in areas of
osteoblast activity, and the crystal structure of
hydroxyapatite is also considered a target for **Ra
ions [17]. These ions are absorbed by bone through
the calcium ions exchange [18].

The cumulative activity, effective biological half-
life, and range of absorbed doses in metastatic loci
were determined in this study. Association between
the absorbed doses of ?Ra and "*F-fluoride in bone
metastases has been established too. In addition,
the possibility of a single assessment of '*F-fluoride
uptake before treatment was investigated to predict
the response to **Ra-dichloride treatment.

Analysis of changes in the ®F-fluoride absorption
with the conclusion that "*F-fluoride can be used as
a biomarker to monitor the reaction to **Ra-dichlo-
ride is presented in some publications [19, 20].

Images of *’Ra in bone metastases are first out-
lined on anterior and posterior whole body images
received with " Tc-MDP administration. Areas of
the increased **Ra uptake are selected, and super-
scanned foci are outlined separately. In the work of
Pacilio et al. [12] the background correction of
absorption was determined from the space adja-
cent to the affected area using the method
described by Buijs et al. [21].

The percentage changes in the mean standardized
uptake values (SUV) vs. value obtained in the pri-
mary PET study were used to analyze a response to
»Ra-dichloride therapy. Further studies to monitor
the effectiveness of **Ra-dichloride therapy were
performed 6 weeks and 12 weeks after the first study.
Result obtained upon 6 weeks characterized the
absorbed dose of ’Ra due to the first therapy admin-
istration. Response to treatment after 12 weeks was
evaluated as the total absorbed dose of **Ra [19].
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B nmesgkmx mocCHigKeHHSX BUBYAJIOCh MOIIMHAHHS
BF-cropuay mis NporHo3y HakomumueHHs **Ra mig Jac
nepmoro Kypcy Teparii. CepenHe 3HaUeHHS CTaHIAPTH-
30BaHOrO IMOKa3HMKa HakonmyeHHs (SUV) micisa 6 i 12
TUXKHIB JIiIKyBaHHSI ““Ra-IuXJopuaIoM BU3HAYAIOCh, SIK
¢yHkuisg 6a3oBoi cepenHboi BeanuruHu SUV [20]. Edek-
TUBHUI TIepiol HaIiBBUBeneHHSI “*Ra B MeTacTaTMUHUX
BOTHMUILIAX KojmBaBcs Bin 44 rox no 274 ron, 1110 B ce-
penHbOMy ckJianio 136 roo. B meskux mocmimKeHHSIX BU-
SIBJIEHA JOCTOBipHA BUCOKA KOPEJISILIiSI MixK HOTJIMHAHHSIM
pagioHYKJIiIy B MeTacTasi Mmij yac meplioro Ta JIpyroro
KypciB tepariii (= 0,88; p < 0,0001). B3aeM03B’130K MixX
e(eKTUBHMM IMepiogOM HaIiBBUBeAeHHs *Ra, Takox
CYTTEBO KOPEJIIOBAB 3 MOINIMHYTHMU I03aMU B MeTacTa-
trnyHuX Boraumax (r = 0,85; p < 0,0001) [20].

B nmesikyx mocCiKeHHSIX BUBYAIUCH MOTJIMHYTI J03U
MPY METACTATUIHUX YPaKeHHSIX KiCTOK, BOHM CTAHOBH-
au Big 0,6 Ip mo 44,1 Ip. Tobro, icHye 3HAYHA HEO.-
HOPIAHICTb TTOTTMHYTHUX T03 Y TTOMYJISLIii mamieHTiB [12].

s oliHKy aeTepMiHOBaHMX (DAaKTOPIB BIUIMBY Ha IMTyX-
JIMHHY KJITHHY 3a JOMOMOTIOI0 ajib(pa-BUMPOMiHIOBAYiB
3aIMPOINOHOBAHO KOeMiLliEHT BiTHOCHOI 0ioyIoriYHOI eheK-
TUBHOCTI, OHAK, 1I€ MOTPeOyE N0JATKOBUX KIiHIYHUX 00-
CTeXEHb U1 BHECEHHsI BUIIPABJIEHb 1100 JTAHOTO KO-
ediuienty [22, 23]. [ToTpedye BUBYEHHS HasIBHICTb KOpe-
JISLIT MK 00’ €eMOM ypaxkeHHS i MOMIMHYTO0 103010 “*Ra.

Jlesskumu aBTopaMu OYJ10 TTPOAEMOHCTPOBAHO 3B’ SI30K
Mix mormuHaHHSIM *F-dropuny ta **’Ra. lleit B3aeMo-
3B’130K MOAIOHMIA OO JIiHIMHOTO CIiBBiTHOILIEHHS MiX
normvHaHHSM **Ra ta " Tc-MDP, npoaeMoHCTpoBaHO-
ro panimie Pacilio 3i ciBaBT. [12]. TakoxX, BU3HAYAETHCS
BHCOKOTO PiBHS KOPEJIALisA MixX IornHaHHIM *F-dro-
puay Ta *Ra, He3BaxkalouuM Ha IIMPOKMI Hiama3oH
e(eKTMBHOrO Mepioay HaIiBBUMBEACHHS JiKyBaJbHOTO
pamiodapMIpernapary.

BucHoBKMu

B mpoanaiizoBaHMX IOCTIIKEHHSIX BUBUCHA ITO3UMET-
pis ypaxeHHsa *’Ra, BUKOHaHa 3 BUKOPUCTAaHHSIM ILIa-
HapHoro WB, i ctaTuyHux 300paxkeHb pos3nonity **’Ra
MoKa3ye IMPOKUIA Tiaria30H MOTIMHEHUX 103 Y KiJTbKOX
JOisiHKax MeTtacTtasiB. CrocTepirajm 0O3HaKU 3B’SI3KY
MiX MOIIMHEHOIO 103010 **Ra Ha BOrHUIIE ypaKeHHS i
MOJAJIBIIOK BIAMOBINII0, BU3HAYEHOIO 3a JIOIIOMOIOIO
cepiitHoi Bizyanizanii *F-dropuny. Takoxk criocrepiras-
s 3B’S130K MiX MornHaHHAM *F-dTopuay 1o JikyBaH-
H **Ra-IMXJIOPUIOM i ITOJABIIOI0 PEaKIi€Io ypaKeH-
HS, 1110 BKa3ye Ha Te, 1o 3HayeHHsa SUV ma *F-dropu-
Iy TIOTEHIIIITHO MOXKe IiSITU K MPEeINKTOP ITONIMHEHOI
no3u ypaxeHHs. Ile, IMOBipHO, MOB’SI3aHO 3 TUM, IO
nornmvuHaHHg "SF-dTropuay KicTKOBUMM MeTacTazaMu
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The uptake of "F-fluoride to predict the accu-
mulation of ?Ra during the first course of therapy
was evaluated in some studies. The mean SUV
after 6 and 12 weeks of the *’Ra-dichloride treat-
ment was determined as a function of baseline
mean SUV [20]. The effective biological half-life
of Ra in metastatic foci ranged from 44 h to 274
h with 36 h average. Some studies have shown a
significantly high correlation between the uptake
of radionuclide in metastasis during the first and
second course of therapy (r = 0.88, p < 0.0001).
Relationship between the effective biological half-
life of **Ra also significantly correlated with the
absorbed doses in metastatic foci (r = 0.85, p <
0.0001) [20].

The absorbed doses in bone metastases ranging
from 0.6 Gy to 44.1 Gy were evaluated in some
studies. That is, there was a significant heterogene-
ity of absorbed doses in the patient population [12].

A coefficient of relative biological efficiency has
been proposed to assess the determinants of the
impact of alpha emitters on a tumor cell. This,
however, requires some additional clinical exami-
nations to correct this coefficient [22, 23]. Cor-
relation between the metastasis volume and
absorbed dose of **Ra requires further research.

Some authors have demonstrated an association
between the "*F-fluoride and 2?Ra uptake. This
relationship is similar to the linear relationship
between ?Ra and *"Tc-MDP uptake previously
demonstrated by Pacilio et al. [12]. Also, a high
level of correlation between the "F-fluoride and
2Ra uptake was determined, despite a wide range
of the effective biological half-lives of therapeutic
RPS.

Conclusions

The studied dosimetry of ??Ra accumulation in
lesions performed using planar WB, and static
images of **Ra distribution indicate a wide range of
absorbed doses in several metastatic sites according
to the analyzed publications. Signs of association
between the absorbed dose from **Ra at the lesion
site and subsequent response determined by the
serial ®*F-fluoride imaging were observed. There was
also an association between the "*F-fluoride uptake
prior to the **Ra-dichloride treatment and subse-
quent lesion response, suggesting that the SUV for
BF-fluoride could be a predictor of the absorbed
metastatic dose. This is probably due to the fact that
the ®F-fluoride uptake by bone metastases is signif-
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3HAYHO KOPEJTIOE SIK 3 BiITOBITHUM ITOTJIMHAHHAM **Ra,
Tak i 3 MOB’s13aHOI0 103010 “*’Ra.

MepcneKTUBU NoAaNbLUMX AOCAIAKEHDb

IToTpeOyioTh MOAANBIIOTO JOCHIIKEHHS 3B 130K MiX
MOIJIMHYTOIO A03010 Ta iHIIMMU KJIiHIYHO 3HAYYLLIUMU
KiHIIEBUMHM TOYKaMM, BKJIIOYAIOYHM iHIEKC 0010, 3MiHU
piBHS Iy>kHO1 (pocaTazm ad0 MPOCTATUUHOTO AaHTUTEHY,
MOKa3HUKU BUXKMBAHOCTI, a TAKOX, pO3p00Ka ajlbTepHa-
TUBHUX CXeM JIIKyBaHHSI 3aJIeXKHO Bif mo3u POII.

IHnbopmauisa npo diHaHCyBaHHA
PoGora (inaHcyeTbes BUumatkamu JlepxkaBHOTO OIOIXKe-
Ty YKpaiHu.

KoHniKT iHTEepeciB
ABTOpHU 3asIBJISIIOTH TMPO BiACYTHICTh KOHQJIIKTY iHTe-
peciB.
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icantly correlated with both corresponding uptake
of ?*Ra and associated dose from **Ra.

Prospects for further research

Relationship between the absorbed dose and other
clinically relevant endpoints, including pain index,
changes in alkaline phosphatase or prostate anti-
gen levels, survival rates, and development of alter-
native treatment regimens depending on RPS dose
requires further research.
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