KJIIMHNYECKWE HABJIKOHEHMA K. Kairemo, T. Joensuu
LU-177-PSMA TREATMENT FOR METASTATIC PROSTATE CANCER -
CASE EXAMPLES OF MIRACLE RESPONSES

© K. Kairemo, T. Joensuu, 2018

UDC 616.65-006.6-08:539.16

DOI 10.21886/2308-6424-2018-6-1-65-75
ISSN 2308-6424

Lu-177-PSMA treatment for metastatic prostate cancer —
case examples of miracle responses
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Prostate specific membrane antigen (PSMA) is expressed in unfavorable prostate cancer. PSMA is basis
for new diagnostics and theranostics. 177Lu-PSMA radioligand therapy is mainly used for patients with end-
stage prostate cancer. This report describes two patients: one patient with a multiple recurrences and one
with extensive metastastic disease during the first visit. Both these patients were treated with 177Lu-PSMA
radioligand therapy with major response, i.e. complete response by imaging and substantial reduction of
PSA. 177Lu-PSMA radioligand therapy gave only mild adverse effects. In conclusion, patients with metastatic
prostate cancer, 177Lu-PSMA-617 radioligand therapy had an attractive therapeutic profile which had to be
adjusted according to the patient’s need.
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JleueHUe meTacTaTUUYECKOro paka NPoCTaTbl C MOMOLLbIO
oteunin-177-NMCMA — npumepbi cayvyaes yaUBUTE/IbHbIX peaKkuui

K. Kaitipemo, T. MoaHcyy

OHKon02u4YecKasa KauHuKa [okpamec; XenbCuHKU, PUHAAHOUA

MpocTat cneunduyecknin membparHbiii aHtureH (MCMA) akcnpeccupyeTcs npu HebnaronpUATHOM TeYEHUU
paka npoctatbl. ICMA aBAseTcA OCHOBOM A/1A HOBbIX METOA0B AMArHOCTUKMN U TEPAHOCTUKK. Tepanua pagumo-
nvrangom 177Lu-NMCMA B OCHOBHOM MCMO/b3YeTCA Y MALMEHTOB C PacnpoCTpaHEHHOM GOPMOI paka NpocTaThbl.
370 coobLyeHMe ONMCbIBaET ABYX MALMEHTOB: NepBbli — C OBLWMPHBIM METacTaTUYECKMM MOpPaXKEHUEM, Bbl-
AB/IEHHbIM Ha NEPBOM BU3UTE, BTOPOM — C MHOMECTBEHHbIMUK peunansamn. Oba naumeHTa bblan nponeve-
Hbl pagunonuraHgom 177Lu-NMCMA c cywecTBeHHbIM OTBETOM, TO €CTb MOJIHOM peaKkuuein, NoATBEPKAEHHOM
MeToZaMM BU3YasIM3aumMn U 3HAUYUTENbHbIM CHUXKeHuem yposHA CA. Tepanua paguonnrangom 177Lu-NMCMA
MMeeT yMepeHHble NoboyHble apdeKTbl. MNMaLMeHTbl ¢ MeTacTaTUYECKMM PAaKOM NPOCTaTbl, NOABEPrHYTbIE Te-
panuun paguonuraHgom 177Lu-NCMA-617 nmenu 6naronpusaTHbIA TepaneBTUYECKUn Npoduab, KoTopbli Bbin
CKOPPEKTUPOBAH B COOTBETCTBMM C NOTPEOHOCTAMM NALMEHTa.

Key words: meTactaTnyeckuii pak npeacratesibHOM Kenesbl; NpocTaT-
cneundmyecknin membpaHHbIi aHTUreH; ntoteunin-177-nNCMA
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Introduction

ost of the patients who have local
IVI prostate cancer will be cured totally
without any serious side effects
especially if high dose rate brachytherapy can be
used [1]. However, the primarily metastatic prostate
cancer has to be treated and controlled rest of the
men’s life. If not diagnosed and treated in early stage,
the aggressive prostate cancer will disseminate
usually to the bones and lymph nodes [2, 3, 4]. The
most traditional treatment of metastatic prostate
cancer is based on permanent castration. In recent
years hormone therapy is enhanced more and more
often by Docetaxel chemotherapy already before
castration resistance emerges according to the
results of CHARTEED and STAMPEDE trials [2, 3].
Our own experience supports to give also localized
radiotherapy to the prostate, despite metastases,
and to oligometastases using VMAT technique
with radical doses [1, 4, 5]. In selected cases the
HDR brachytherapy can be used as a boost to the
prostate. If the cancer has been widely spread in to
the bones, then our practice has been to complete
the treatment with Radium-223 [4, 6, 7, 8].
Although the response can be complete
for primary treatment, different maintenance
medications will lose the efficacy soon or later.
Prostate cancer can progress in bones and lymph
nodes but sometimes it disseminates also to the
liver or to the lungs. One of the most sensitive
tumor markers in order to localize the spreading
of the disease most precisely is 68Ga-PSMA-11 or
more recently 18F-PSMA-1007-PET-CT. If tumor
cells appears to be positive for PSMA in PET-CT
scanning, that positivity can be used for treatment,
where intravenously administered PSMA-labelled
Lu-177 (*’Lutetium-PSMA) radiopharmaceutical
targets and destroys PSMA-positive metastases.
The idea is to bring the radiation source in to the
immediate vicinity of or even to the cancer cell in
largely disseminated prostate cancer. Lutetium-177
is a B-emitter with the average beta particle range of
about 1 mm. The radiopharmaceutical is eliminated
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BeepeHue

CTUPYIOT JIOKA/IM30BaHHbIN pak NpocTaTbl, Mo-

ryt 6bITb NpoNeYeHbl NONHOCTbIO 6€3 KaKux-
b0 cepbEésHbix NOBOYHbIX 3dPeKToB, B 0COOEHHOCTHU
ecnun npumeHnaeTcs bpaxutepanma B BbiICOKoW gose [1].
OfHaKo MnepBOHAYaNbHO MeETacTaTUYECKUA paK npo-
CTaTbl NOA/NEXKUT NEYEHUIO U KOHTPOJIIO B TEYEHME BCEW
OCTaBLUENCA KU3HU MYXKYUHbI. MpK OTCYTCTBUM Nedye-
HWA arpeccrMBHas Gopma paka npocTaTbl 06bIYHO Ancce-
MUHUPYET B KOCTU U numbaTryeckue y3nbl [2, 3, 4]. Tpa-
OMUMOHHbIE METOAbI IeYeHUA MeTacTaTUYEeCKoro paka
NPOCTaTbl OCHOBAHbI Ha HEMPepPbIBHON FOPMOHANbHOM
Tepanuu. B nocnegHue rogbl ropmMoHaNbHaA Tepanusa
BCE Yalle YCUMMBAETCA XMMUOTEpanuen AoueTakcenem
eweé [0 Toro, Kak pa3BMBaETCA PE3UCTEHTHOCTb K rop-
MOHOTEpPaNuUMN B COOTBETCTBUMU C pe3y/bTaTaMu Ucc/e-
AoBaHuit CHARTEED n STAMPEDE [2, 3]. Haw cobcTtBeH-
HbI ONbIT TAKKe MOAAEPIKMBAET SIOKANIbHYHO JIy4EBYIO
Tepanuio, HeCMOTPA Ha MeTacTasbl U O/IMrOMETacTasbl,
C MCNo/b30BaHMEM METOAMKU 06beMHOMOAYIMPOBAH-
HoW nydesol Tepanuun (VMAT) paanKaibHbIMU A03aMM
[1,4, 5]. B oTaenbHbIX ciyyasx bpaxutepanus ¢ BbICOKOM
MOLLHOCTbIO A03bl (HDR-6paxutepannsn) MmoxKeT bbITb 1c-
No/sb30BaHa B KayecTBe MOAAEPKMBAIOLLEIO Jie4eHun
npu pake npoctatbl. ECAK pak WMPOKO pacnpocTpaHéH
B KOCTAX, TOTAa AAaHHAA NPAKTMKA OONKHA 3aBepLuaThca
NleyeHnem c nomollbio Pagns-223 [4, 6, 7, 8].

HecmoTpa Ha To, Y4TO OTBET MOMKET ObiTb NOMHbLIM
npyv NEepPBUYHOM JIeYEeHWUM, PA3/INYHbIE MOALEPHKMBA-
owme MeAMKaMeHTbl PaHO MAM MO3AHO YTPauuBatoT
cBoto 3¢pdeKTUBHOCTb. PaK mpocTaTbl MOXET meTacTa-
3MpoBaTb B KOCTU U AumddaTuyeckue y3/bl, MHOr4A B
neyeHb n nérkve. [ina Hambonee To4YHOro onpeaene-
HWA pacnpocTpaHeHusa 3aboneBaHMA Ucnonb3ytoT %Ga-
MNCMA-11 nan BF-NCMA-1007-M3T-KT. Ecamn onyxone-
Bble KneTkn npwu MIT-KT cKaHMpPOBaHMM OKa3blBAOTCA
MNCMA-N0A0XKUTENbHBIMU, TO 3TOT 3DEKT MOXKET ObITb
MCMNONb30BaH A5 Ie4YeHUs paKa NyTEM BHYTPUBEHHOTIO
segeHna NMNCMA-nMraHaoB, MapKMPOBaHHbIX pagMoaK-
TUBHbIM HYKAnZom Jltoteunin-177 (Y NMioteunin-NMCMA),
paspywatowmx [MCMA-nonoKutenbHble MmeTacTasbl.
Npea coctouT B TOM, 4TOBbl NPU PacnpoCcTpaHEHHOM
Onyxo/feBOM npoLecce AOHECTU UCTOYHUK paauaumu
KaK MOXHO B/1MKe UK faxe HenocpeacTBEHHO B PaKo-

EO/’IleJVIHCTBO NauMeHToB, Y KOTOPbIX AMarHo-
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from the body quickly, the effective half-life is about
2 days (the physical half-life is about 7 days). The
treatment may be limited by the uptake of this
radiopharmaceutical into salivary glands, which can
cause dryness of the mouth, but according to our
experience, possible side effects of the Y’Lu-PSMA
treatment are very minor.

Y7Lu-PSMA  treatment is still considered
experimental, eventhough excellent results have
been reported. The German multicenter study
reported already 40 % of 145 patients responding
after a single cycle of Y7Lu-PSMA [9] and our own
meta-analysis reported double-effect vs. the best
new third-line treatments in metastatic prostate
cancer -50 % PSA-decrease 44% vs. 22 % in more
than 650 patients treated with Y’Lu-PSMA [10].

Here we report two patients with very different
case histories who got complete response by
imaging.

Case reports

Patient 1. Our first patient had primarily nocturia,
pollacisuria and weak urinary flow resulting in more
specific clinical studies. Initial S-PSA was 216 ng/
ml. In 2014 biopsies were taken and histopathology
revealed in all of them Gleason Score (GS) 9 (5+4)
adenocarcinoma with perineural invasion and
extracapsular growth. Clinically the patient was
T4, but there were no skeletal metastases in bone
scintigraphy. Total androgen blockade (TAB) with
leuprorelin plus bicalutamide was started for
locally advanced prostate cancer with bilateral
hydronephrosis and serum creatinine value 150.
Nephrostomies were made by placing bilateral
pyelostomies on both sides. After operations, the
patient could also urinate normally twice a day.
Pyelostomies were changed to JJ-stents inside both
ureters. The right ureter stent was changed to a new
one later on. New changes of stents on both sides
were again performed. TAB continued until March
2017. Bone scintigraphy already in February 2017
demostrated a superscan, and in early March CT
showed bone metastases with serum PSA value 135
ng/ml, without visceral metastases. At the end of
March bicalutamide was stopped and abiraterone
was started. Abiraterone was again stopped when
77Lutetium-PSMA started. Patient refused to take
any chemotherapy.

Ga-68-PSMA-PET/CT was performed at Docrates
Cancer Center in late April 2017. It revealed an
active and aggressive prostate malignancy in the
left seminal vesicle region and extensive wide-
spread strongly PSMA-positive skeletal disease. The
Soloway classification was 3+/3, because extremely
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BYIO KNeTky. JltoTeumin-177 a1o B-amuTTep co cpesHUM
AunanasoHom gna beta-vactuy npubamsnTensHo 1 mm.
PagnodapmaLeBTUHECKUIA areHT ObICTPO 3AUMUHU-
pyeTcsa 13 opraHu3ama, 3GdeKTUBHOE BPeMA MOYKMU3-
HW COCTaBAsfeT NpumepHO 2 AHA (du3nyeckoe Bpems
NOMY}KU3HWU COCTABASET NPUMeEPHO 7 aHel). JledyeHue
MOXET BbITb OrpaHUYeHO NyTém 3axBaTa 3TOro paamo-
bapmaLLeBTUYECKOrO areHTa CAOHHbIMU XKenesamu, 4To
MOXET BbI3bIBaTb CYXOCTb MOJIOCTU pTa, HO B COOTBET-
CTBUM C HALLIMM OMbITOM AaHHble NOHOYHbIe IPPEKTbI
nevenus 7Lu-NMCMA BcTpeyatoTcs peaxo.

JNleyerre ¢ nomolubto Y’Lu- NMCMA no-npexHemy
CYMTaAETCA 3KCMEepPUMEHTAsIbHbIM, XOTA UMEHTCA XO-
polwune pesynbTaTbl. HemeLKoe MynbTULEHTPOBOE WC-
cnepoBaHue coobwmno, yto n3 115 naymeHToB nocne
OAHOKpaTHoro umkaa Tepanuu 7’Lu-NMCMA nonoxu-
TeNbHbIM OoTBET Habnoganca B 40 % cnyyaes [9] Haw
MeTaaHa/M3 nokasan —ABOoNHOW adpdeKT B cpaBHEHUM
C MeTofaMu TPeTbeW IMHUM Tepanun Npu meTactaTuye-
CKOM pake npocTaTtbl —50 % cHukeHune yposHa MCA B
44 % npotns 22 % 6onee yem y 650 nauneHToB, Nony-
yaswmx Y’Lu-NMCMA [10].

B aTOWM cTaTbe mMbl coobLLlaem O ABYX MaUMeEHTax ¢
pa3/IMYHbIM aHaMHe30M, KOTOpble UMeNW MOJHbIA OT-
BeT Ha Tepanuio ’Lu-NCMA, AoOKasaHHbI meTogamu
BM3yasM3aLmm.

KnuHunueckue cnyyam

MayueHm 1. MepBblii NALUEHT M3HAYANIBHO UMEN
HOKTYpUIO, NONNAKNYPUIO U cnabyto CTPyD MOYM, YTO
notpeboBano onpeaenéHHoOro KanMHu4eckoro obcne-
AoBaHuA. MNepBoHaYanbHbIM ypoBeHb MCA cocTaBnsan
216 Hr/mn. B 2014 r. 6b11m B3ATbI GUONTATLI MPOCTATbI U
OTMNPaB/ieHbl Ha TMCTONATONIOrMYECKoe UcciegoBaHume,
KOTOpOe Nnoka3ano BO Bcex obpasuax afAeHOKapLMHO-
My C cymmol no MucoHy 9 (5+4), nepuHeBpanbHOM
MHBA3MeN M 3KCTpaKancynsapHbiM poctom. KnumHuye-
CKM MaUMeHT HaxoA4MNCA Ha YeTBepTon cTtaamu T4, HO
No AaHHbIM CUMHTUIpaduM KOoCTe MeTacTa3oB He Bbl-
ABneHo. Mo NoBoAy MeCcTHO-PacnpOCTPAHEHHOIO paka
NpPOCTaTbl C ABYXCTOPOHHUM rnapoHedpo3om Hbina Ha-
YyaTa obwan aHaporeHHaa 670Kaga NernpopennuHom
n BukanytTammaom. YpoBeHb KpeaTMHUHA COCTaBAAN
150 mKkmonb/n. Hedppoctomum 6biin BbinoaHeHbI Guna-
TepanbHo. [locne onepaumm NauueHT TakKe MOr Hop-
MasIbHO MOYMTLCA ABa Pa3a B AeHb. Mnenoctombl Hbiau
3aMeHeHbl Ha JJ-CTeHTbl peTporpagHo B 0b6enx moue-
TOYHMKax. CNycTa HEKOTOpPOe Bpema CTEHT MPaBoOro Mo-
YyeToYHMKa Obln 3aMeHeH Ha HOBbIW. B nocneaytolem
npousBeaeHbl ABYCTOPOHHME 3aMeHbl cTeHToB. Obwan
aHAporeHHan 6a0Kaga npoagorkanace Ao mapta 2017
r. CuMHTUrpadua Koctel yxke B dpespane 2017 r. noka-
3a/1a HaAnM4Me MeTacTa3oB. B Hauyane maprta KOCTHble
MeTacTasbl OblIM AMArHOCTUPOBaHbl Npu KT, AaHHbIX
33 Ha/MuMe BUCLEPasbHbIX MeTacTazoB He 6blno. Ypo-
BeHb IMCA coctasnsan 135 Hr/mn. B KoHue mapTa 6uKa-
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high uptakes in lower thoracic spine and sacrum
and signs of bone marrow expansion existed. The
SUVmax-values were higher than 27, while values
higher than 3 are considered pathologic. The serum
PSA value was 375 ng/ml.

77Lu-PSMA therapy started in mid-May 2017. It
caused tiredness and he had also swelling in foots
and ankles, but surgical stockings helped that. The
patient had also severe depression and anguish. Fol-
lowing 4th treatment in September 2017 man had
nausea and emesis. Figuresl demonstrate the blood
parameters during the 4 first cycles of ’Lu-PSMA
therapies illustrating that these treatments were
not hematotoxic. There were no signs of renal or
liver toxicity either. After 6th treatment he had no
nausea and general feeling was also good. This man
is now 70 years old.

An interim control Ga-68-PSMA-11-PET/CT
was performed at Docrates Cancer Center in late
October 2017. The serum value was 9.4 ng/ml.
Figure 2 demonstrates the Ga-68-PSMA-11-PET/
CT-studies performed in late April and late October
2017, i.e. before therapies and 4 weeks after the 4th
cycle. In the base line study an extensive skeletal
disease can be seen in the MIP-image and also in
pelvic fusion image (PET on CT). Normal organs,
i.e. salivary and lacrimal glands, liver, spleen hardly
visualize in the MIP-image. Additionally, an uptake
is seen in the large prostate and in the left seminal
vesicle. The interim control PET MIP-image reveals
normal organs such as salivary and lacrimal glands,
liver, spleen, kidneys and urinary bladder. Very little
activity can be observed in the thoracic vertebra (Th
3). In interim control pelvic fusion image (PET on CT)
there is no activity in the large prostate nor in the
left seminal vesicle.

In control Ga-68-PSMA-PET/CT on in mid-Janu-
ary 2018 at Docrates Cancer Center and 6 weeks af-
ter the 6th cycle the active and aggressive prostate
malignancy in the left seminal vesicle region had
totally disappeared. Similarly, an extensive wide-
spread strongly PSMA-positive skeletal disease,
original classification probably 3+/3, had responded
in all regions. There was only one subtle uptake on
the left in Th3 which could be seen as in Fig.2, but
the activity could already be considered normal, be-
cause the SUVmax value was only 3.8. This was con-
sidered as a dramatic response. PSA decreased from
375 ng/ml down to 4.2 ng/ml during the follow-up
177Lu-PSMA therapy. This is shown in Figure 3.

Early February 2018 radical radiotherapy was
started to the prostate, pelvic lymph nodes and
seminal vesicles. During this radiotherapy course
the remaining lesion in Th3 will be irradiated as well
(3x9 Gy).
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nyTammg, 6611 NpekpalLéH M HayaT abupaTepoH. 3atem
abupaTepoH BHOBb OblN NPeEKpaLLEH U HAYaTo ievyeHne
77Lu-NCMA. MNauMeHT O0TKa3anca oT KaKon-1Mbo XMmu-
oTepanuu.

Ga-68-NMCMA-M3T/KT, BbINONHEHHAA B OHKO/IOrMYe-
CKOM KNnHuKe [okpaTtec B KoHue anpens 2017 r., noka-
33712 aKTUBHYIO U arpecCMBHYIO 3/10Ka4eCTBEHHYIO Ony-
XO0/1b NPOCTaThl B 061aCTM 1IEBOFO CEMEHHOTO Ny3bIpPbKa
n obwunpHoe MCMA-NONOKUTENBHOE MOPAXKEHUE KO-
ctei. Mo knaccudpukaumm Soloway coctasnano 3+/3 us-
33 Ype3BblYaiHO BbICOKOIO 3aXBaTa B HUXKHEM rpyaHOM
oTaene NO3BOHOYHMKA U B KpecTLe, TaKKe OTMeYancb
NMPWU3HAKKN IKCNAHCUM B KOCTHbIMA MO3r. MaKcMmasbHble
3HaYeHUA CTaHAAPTU3NPOBAHHOIO YPOBHA HAaKOMAEHUA
paguodapmnpenapata ®Ar (SUVmax) 6biaum Bbiwe 27,
B TO BpPeMsA KaK 3HauyeHuA Honee 3 paccmaTpuBanuCb
KaK natonormnyeckue. 3HayeHune yposHA MNCA B nnasme
KpoBw cocTasnano 375 Hr/ma.

Tepanusa ’Lu-MCMA, HayaTaa B cepeaunHe Mas
2017 r., BbI3blBaNa yCTasoCTb, NALMEHT OTMeYan oTéy-
HOCTb HOT U N104bIXKEK, HO XMPYPrUYEeCKMe KOMMpPeccu-
OHHble Yy/IKM NPenATcTBOBaAM 3ToMy. OTmevanach Ta-
YKEnaa genpeccusa n 4yBCTBO TOCKM. [pn nocnenyowmx
YeTbIPEX UMKNAX NeYEHUA MYXKUYMHA OTMEYaa TOLIHOTY
n pBOTY. Ha pucyHke 1 npeactaBneHbl NapaMeTpbl Kpo-
BM BO BPeMs YeTbIpEX MepBbixX LMKA0B Tepanuu 7Lu-
NCMA. OHU UNNOCTPUPYIOT, YTO 3TU MeTObl NevYeHna
He OblIM remMaToTOKCUMYHbIMK. He 6bl10 Kakmx-nmbo
NMPWU3HAKOB TOKCMYECKOrO BO3AEWUCTBMA HA MNEYeHb U
NoYKKM. Ha WwecTom LMKIe NevyeHma TOWHOTa OTCYTCTBO-
Basia, oblee camouyBcTBME OblIO XOpowWWUM. ITOMY
MY>4YMHe B HacToAlee Bpema 70 ner.

MpoMesKyToUHbI KOHTPOAb Ga-68-NMCMA-11-N3T/
KT 6bIn BbINONHEH B OHKOMIOMMYECKOM KAMHUKe [JoKpa-
Tec B KOHLe oKTAbpa 2017 r. 3HauyeHune MCA cocTaBna-
N0 9,4 Hr/mn. PucyHok 2 nokasbiBaeT Ga-68-NCMA-11-
M3T/KT nccnenosaHus, BbIMOIHEHHbIE B KOHLIE anpens
M B KOHUe OKTABpAa 2017 r., TO ecTb 40 Tepanuu 1 yepes
4 Hepenw nocne YeTbipEX LMKAOB Tepanuun. B ncxogHom
nccnefoBaHUM Ha M306paXKEHUAX, MONYYEHHbIX METO-
AOM NPOEKLMN MAaKCUMANbHOM MHTEHCMBHOCTM, @ TaK-
e NYTEM CIMAHMA U300paKeHMn Taza MOXKHO YBUAETb
oblWKMpHOEe nopaxeHue Kocten. HopmanbHble opraHbl
(cntoHHbIE M CNé3Hble Kenesbl, NeyvyeHb, CeneséHKy)
TPYAHO BM3yanu3nMpoBaTb C MOMOLLBbIO MeToda MNpo-
eKLMN MaKCMMaANbHOM WMHTEHCMBHOCTU. Kpome TOro,
3axBaT Habnoganca B yBeNIMYEHHOM npocTate U B 06-
NIacTN NeBOro CEMEHHOrO Ny3blpbKa. MPOMeKyTOYHbIN
KOHTpoNb M3T M306parkeHWn, NOAYYEHHbIX METOAOM
NPOEeKUMM MAKCUMASIbHON WMHTEHCMBHOCTM MOKasan
HOpPMaJibHble OpraHbl, TaKMe KaK C/IIOHHbIE U CNé3Hble
»Kenesbl, neyeHb, CeNe3éHKy, MOYKM U MO4YeBOM ny-
3bIpb. O4YeHb Manas aKTUMBHOCTb HabntoaaeTca B Tpe-
TbeMm rpyaHom no3soHKe (Th 3). Mpu npomexyToyHOM
KOHTpoOsie cAvAHUA u3obpaxkeHnit Tasa (M3T Ha KT) He
OTMEYaeTcs aKTMBHOCTU HU B YBE/IMYEHHOM MpocTaTe,
HW B IEBOM CEMEHHOM MNYy3blpbKe.
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Figure 1. Hemoglobin, platelets and serum creatinine values during the four first cycles of 177Lu-PSMA-treament
(on the left). Alkaline phosphatase, leukocytes, CRP, alanine aminotransferase and lactate dehydrogenase
values during the four first cycles of 177Lu-PSMA-treament (on the right).

PucyHok 1. 3Ha4yeHus ypoeHa 2eMmo2a06uHa, mpomboyumos u KpeamuHUHAd 8 meYyeHue rnepabix Yemoipex
Yuknoe neveHua 177Lu-NICMA (cneea). 3HavyeHus ypoeHeli weno4Holi pocgpamasel, nelikoyumos,
C-peakmueHo2o0 6enka, AJ/IT u JI4l e mevyeHue nepabix Yemolpéx yuknoe 177Lu-NICMA (cnpasa).

Mca 375 s

Lu"" NEMA-B17 x 4

Figure 2. Two Ga-68-PSMA-PET/CT-studies performed in late April (on the left) and late October (on the right),
i.e. before therapies and 4 weeks after the 4th cycle of 177Lu-PSMA-treaments.

In the April study an extensive skeletal disease can be seen in the MIP-image and also in pelvic fusion image (PET on
CT) (left panel). Normal organs, i.e. salivary and lacrimal glands, liver, spleen hardly visualize in the MIP-image (left
panel). There is also activity in the prostate and left seminal vesicle. In the October study the extensive skeletal disease
has fully disappeared in the MIP-image and soft-tissue disease also in pelvic fusion image (PET on CT) (right panel).
Normal organs, i.e. salivary and lacrimal glands, liver, spleen can be seen in the MIP-image (right panel).
PucyHok 2. [lea uccnedosarus Ga-68-NICMA-I3T/KT, ebinosHeHHbie 8 KOHYeE anpens (cneea) u 6 KOHUe oKmMAbpsa
2017 2. (cnpasa) mo ecmb 00 mepanuu u Yepe3 4 Hedenu nocse yemoipex YUKsa08 nevyeHus 177Lu-NCMA.

B uccnedosaHuu, cOesnaHHOM 8 anpese, MOXHO yeudemb 0buwupHoe nopaiceHue Kocmel Ha U306paXeHusx,
Mosy4eHHbIX MEemMoOOM MPOeKYUU MAKCUMAA6HOU UHMEHCUBHOCMU, 0 MAKM (e HA (hbloXH-Uu306paxceHuu (M3T Ha
KT) (cnesa). HopmasneHele opaaHel (CAOHHbIE U CAE3HbIe Hene3sol, neveHs, cene3éHKa) mpyoHo eusyanusupyomca Ha
U306paXceHusx, nosay4eHHbIXx MemMoOOM MPOoeKyUuU MaKcuMasnsHol UHMeHcusHocmu (cnesa). Takxe ommevyaemcs
aKMUBHOCMb 8 pocmame U 8 1e80M CEMEHHOM r1y3bipbKe. B uccnedosaHuu, coenaHHoM 8 okmsabpe, obwupHoe
nopaxeHue Kocmel NoaAHOCMbIO UCYe3710, 10 OAHHbIM U306paxceHull, Moay4eHHbIX MEMOOOM MPOEKYUU
MaKCUManbHOU UHMEeHCUBHOCMU), 0 MAKH(Ee NopaxeHusa MAsKUX mKaHel nymeém cauaHusa usobpaxiceHuu ma3sosol
obnacmu (fusion) (M3T Ha KT) (cnpasa). CatoHHbIE U CE3HbIE Hcene3bl, neyeHs, cene3éHKy MOXHO yeuoems Ha
U306paxceHusx, nosy4eHHsIx MemoooM MpoeKyuU MAaKCUMAneHol UHMeHCUBHOCMU.
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Figure 3. The serum PSA (ng/ml) curve of the patient who received six 177Lu-PSMA-treatments.
TAB means total androgen blockade (leuprorelin and bicalutamide). Abiraterone (Zytiga®) was given after TAB,
but stopped before177Lu-PSMA-treatments. The serum PSA decreased from 375 to 4.2 ng/ml.

PucyHok 3. Kpueas ypoeHs NCA (H2/mn) y nayueHma, Komopbliii noay4un wiecmeo yuknoe aeyeHus 177Lu-NCMA.
0O6buw,aa aHOpozeHHas b60Kada 8KA4aAa AelinpopenuH u bukanymamud. AbupamepoH (Zytiga®) 6bin HazHa4yeH
nocne obuweli aHOpozeHHoU 6710Ka0bI, HO e20 rNPuém bbin npekpawéH 0o neveHusa 177Lu-NCMA.

YposHu [NCA 8 nnasme Kposu CHU3UAUC6 om 375 H2/Ms 00 4,2 He/mn.

MNCA Hr/mn
T y-PSMA
Docetaxel x 7
40
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Figure 4. The serum PSA (ng/ml) curve of the patient who received three 177Lu-PSMA-treatments
for his 5th relapse.
PucyHok 4. Kpueas ypoens INCA (H2/mn) y nayueHma, nony4asewie2o mpu yukaa neyeHus 177Lu-NICMA
no noeody e20 NAMo20 peyuoued.
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B Hauane dpespana 2018 r. 6bbin1a HayaTa nyyeBas
Tepanua NpocTaTbl, Ta30BbIX AMMbATUYECKUX Y3/10B
M CeEMEHHbIX My3blpbKOB. Bo Bpems Kypca /iyyeBo
TEepanun OCTaBLUAACA YacTb OMyXOJIEBbIX MOpPaXKe-
HUI B ob6nactn Th3 byaet obayyeHa B gose 3x9 Ip.

Patient 2. Our second patient had hyperten-
sion and diabetes for years. He was operated due
to duodenal ulcer and gallstones, and he had pros-
thesis in left elbow. Primarily PSA increased from 4.6
to 17 ng/ml within 6 months. Diagnosis was done
based on second round of biopsies on in mid-April
2001 when GS 6 (3+3) prostate adenocarcinoma
was found in both lobes. In mid-May 2001 TAB was
started with leuprorelin and bicalutamide. Pros-
tatectomy was done in early-August 2001. Tumor
was very large and it was infiltrating also to seminal
vesicles, consistent with staging pT3b, but it was not
metastasized to locoregional lymph nodes. The full
case history including serum PSA behavior is shown
schematically in Figure 4, but briefly the case history
is as follows.

In 2002 he got mamillar irradiation and radiation
therapy to prostate fossa up to 70 Gy. Bicalutamide
was started early 2002 and stopped late 2004.
Casodex started in March 2002 and stopped in
October 2004. Goserelin started in January 2005
and paused in March 2007. Left kidney was small
and had temporary hydronephrosis in July 2007.
Bicalutamide was started in January 2008 again
due to PSA increase (up to 4.1 ng/ml). Degarelix
was introduced from September 2010 to November
2011. Simultaneously in October 2011 choline-
positive para-iliac and paracaval lymph nodes were
irradiated up to 70/2 Gy. However, in February
2012 PSA was 24 ng/ml and 7 cycles of docetaxel
were given with partial response. In June 2012
skeletal metastases were found in MRI: palliative
radiotherapy to L3-sacrum region due to the pain
was given 24/3 Gy in July 2012. Histrelin acetate
device was implanted for castration. Abiraterone
started in July 2012, denosumab in August, but they
were stopped due to the pain in muscles and joints
in November 2012. The castration implant removed
and abiraterone started again in December 2012
and paused in March 2013. Denosumab started in
January 2013 continuing until April 2014.

Degarelix which started in July 2013 was
changed to leuprorelin in January 2015 due to
local and systemic reaction. He also got radiation
therapy to choline positive upper retroperitoneal
and mediastinal lymph nodes. In January 2015
enzalutamide was started but it had to be stopped
in February due to epileptic seizure. In June 2015
dexamethason combined with cyclophosphamide
started to improve immunogenic response, but it
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Mpu KoHTpone Ga-68-NCMA-MIT/KT B cepeanHe
AHBapA 2018 r. B OHKONOIMYECKOM KANHUKe [JokpaTec u
Yyepes 6 Hegeb NOCNE WWEeCTOro LMKAa aKTUBHAA M arpec-
CMBHAA 3/10Ka4YeCTBEHHAA ONyX0/ib NpocTaTbl B 061acTh
1eBOro CEMeHHOro Ny3blpbKa NOJHOCTbIO UcYe3na. AHa-
nornyHo obwupHoe TMNCMA-NO3UTUBHOE MNOpaxKeHue
KOCTel, Mo OPUrMHANbHON KnaccuduKaLmMm BO3MOXKHO
3+/3 oTBeuyano Ha Tepanuio BO Bcex 06acTax. ToNbKo
onHa obnactb 3axBata PO otmevanock cnesa B Th3
(puc. 2), HO aKTUBHOCTb €€ y¥Ke MOI/1a CYMTaTbCA HOp-
MasibHOM, NoTOMy YTO 3HaveHus OAr (SUVmax) coctas-
NAN0 TONbKO 3,8. 3TO pacuUeHUBaNOChb Kak Bnevyataato-
wuin oteet. YposeHb MNCA cHusmnca ot 375 Hr/mna oo
4,2 Hr/mn B TeyeHWe nepuoaa HabaogeHUs nocne Te-
panuu Y7Lu-NCMA1 (puc. 3).

Mayuesm 2. BTOpoN NaUMEHT WMMen runepTeH-
3UI0 U caxapHbli guaber. OH 6bln  npoonepupo-
BaH NO NOBOAY A3Bbl ABEHAAUATUMNEPCTHOM KMLL-
KM M KaMHEM B IKeNYHOM ny3blpe, WUMen npotes
NIeBOro KosieHHoro cycrtasa. [lepBoHayanbHO B Teye-
Hue 6 mecAaues yposeHb [CA nosbiwanca ot 4,6 fo
17 Hr/mn. OuarHo3 6bli1 yCTaHOB/MEH Ha OCHOBaHWUW
pe3ynbTaToB MOBTOPHOM 6WMONCMM, BbINOJAHEHHOW B
cepegmHe anpena 2001 r., korga 6blna 06HapyrKeHa
afleHOKapumMHOMa npocTaTtbl B 06eux [onAX € Cym-
Mol no MncoHy 6 (3+3). B cepeamHe maa 2001 .
HauyaTa obLlwan aHaporeHHaa 6/10Kaga nennpopesnHom
n bukanytammngom. B Havane asrycta 2001 r. BbinonHe-
Ha npocTtaTakTomua. Onyxonb Mmena 6onblioi 06bEM,
UHPUNBTPUPOBANA CEeMEHHble My3bIPbKK, COCTABAAA
ctagmio pT3b, HO He Nopakana MecTHble perMoHasibHble
numdaTtuyeckme y3nbl. MoAHbIN aHaMHe3 cNy4as, BKALO-
YaoLwWwmin AMHamMUKy ypoBHa MCA B naasme KpoBM, NOKa-
3aH CXeMaTUYeCKMN Ha PUCYHKe 4.

B 2002 r. nauMeHT MOAY4YMN Kypc /iy4eBOM Tepa-
MUK Ha obnactb npoctatbl B go3e o 70 Mp. Mpuém
6ukanytammaa 6oin Havat B 2002 . M NpeKpalléH B
2004 r. Kacogekc — HayaT B mapte 2002 r. u npekpa-
WEH B oKTAbpe 2004 r. lo3epenH — HayaT B AHBA-
pe 2005 r. n npuoctaHosneH B mapte 2007 r. JleBaa
noyKka 6bla ymeHblUueHa B pa3mepax, B utone 2007 .
MMen MecTo BpeMeHHbI rnapoHedpos. [Mpuém
6uKanyTamnga BHOBb HayaT B AHBape 2008 r. Bciea-
creue nosblweHns MCA (a0 4,1 Hr/mn). [lerapenmkc sso-
annun ¢ ceHtsbpa 2010 r. no Hos6pb 2011 r. OgHoBpe-
MeHHO B OKTA6pe 2011 r. NO3UTUBHbIE NOAB3AO0LHbIE U
napakaBasibHble AMMbaTUYECKMeE Y3bl Obliv 061y4eHbl
B go3e ao 70/2 p. OgHako B ¢pespane 2012 r. yposeHb
MCA coctaBnan 24 Hr/Mmn, Ha3HayeHbl 7 UMKNOB AoLe-
Takcena c YaCTUYHbIM oTBeTOM. B ntoHe 2012 r. npu MPT
06HapyKeHbl KOCTHblE MeTacTasbl, BCAeACTBUE HAaINYUA
6011 NpoBeAeHa NanAnaTMBHaA pagmoTepanua B 06n1a-
ctn L3 B nose 24/3 Ip. B nione 2012 r. NOAKOXKHO ycTa-
HOB/EH MMNIaHTAT XncTpenunH Auetate (Vantas). Takxke
B utone 2012 r. HazHa4yeH abupaTepoH, a B aBrycte —
AeHocymab, HO OHM BblnM OTMEHEeHbl B HoAabpe 2012 T.
BCneacTeme 6011 B MbILLAX U cycTaBax. KacTpaumoH-
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had to be stopped due to the diarrhea, swelling and
infection. Abiraterone started again in December
2015. In April 2016 PSA was 33 ng/ml. On the same
day in Ga-68-PSMA-PET-CT at Docrates Cancer
Center demonstrated active uptakes in very small
lymph nodes on the left side of obturator region, in
upper level in para-aortal and in para-caval lymph
nodes and in retrocrural region, in the middle of left
mediastinum and in supraclavicular region as well
(Fig.5). The total volume of the disease estimated to
be 20 cm?.

77Lu-PSMA-617 treatments were given in July,
August and October 2016 using 6 week intervals.
PSA nadir 0.0 ng/ml was achieved on in March 2017.
Complete response was seen in 68Ga-PSMA-11 PET-
CT in March 2017 (Fig.5). The patient is still alive and
followed without any specific cancer therapy until
January 2018. However, he felt down and broke his
femur which was operated. The man is now 82 years.

13.4.2016

HbIA UMNAAHT B6blN yAANEH M BHOBb HayaT abupaTepoH
B Aekabpe 2012 r. n npuocTaHoBaeH B mapTe 2013 r. C
AHBapA 2013 r. no anpenb 2014 r BO306HOBNEH NPUEM
AeHocymaba.

[Lerapenukc, Kotopblii 6bln HayaT B utone 2013 r.,
6bln 3aMeHEH Ha nerinpopennH B fAHBape 2015 r.
BCNEACTBME /IOKANIbHOW M CUCTEMHOW peakumun. MMa-
LMEeHT TaKXe Nojayyan ay4yeBylo Tepanuio BCAeAcTBUE
MONOXUTENbHbIX BEPXHUX 3abPHOLIMHHBIX U Meauna-
CTUHaNbHbIX AMMbaTUYecKux y3nos. B aHeape 2015 .
HayaT NPMEM 3H3anyTamua v npekpawéH B despane
BC/IeACTBME 3nnaenTuyeckoro npucrtyna. B noxe 2015
I. C Lenbto yay4ylweHUAa MMMYHHOTO OTBETa HayaT NPUEM
AeKkcameTasoHa u uuknodocdammnga, Ho oH bGbin npe-
KpalLéH BCAeACTBME AMapeun, OTEYHOCTU U UHDEKLUU.
AbupaTepoH Hbl1 BHOBb Ha3Ha4YeH B AeKabpe 2015 . B
anpene 2016 r. yposeHb MNCA coctasnsan 33 Hr/ma. B ToT
e geHb Ga-68-NMCMA-MNI3T-KT B OHKOJIOTMYECKON Ku-
Huke [loKpaTec BbIABMIA aKTUBHbIM 3axBaT B HeHO/b-
WX AMMdATUYECKUX Y3/1aX C JIeBOM CTOPOHbI B 061acTn

\ J

23.3.2017

Figure 5. Two Ga-68-PSMA-PET/CT-studies performed in April 2016 (on the left) and in March 2017 (on the right),
i.e. before therapies and 5 months after the 3rd cycle of 177Lu-PSMA-treatments.

In the April 2016 study an extensive left side lymph node disease (obturatory, para-aortal retroperitoneal, retrocrural,
left mediastinum and supraclavicular (red rectangle) can be seen in the MIP-image (left panel). Normal organs, i.e.
salivary and lacrimal glands, liver, spleen visualize in the MIP-images (both panels). In the March 2017 study all the

pathologic lymph nodes disappeared including the left mediastinum and supraclavicular regions (red rectangle)
(right panel).
PucyHok 5. [lea uccnedosarus Ga-68-NICMA-I3T/KT 6binu ebinonHeHs! 8 anpene 2016 2. (cnesa) u e mapme 2017 2.
(cnpasa,) mo ecms do mepanuu u yepes 5 mecsayee nocse mpéx Yuknoe nevyeHus 177Lu-rNCMA.

B uccnedosaHuu e anpene 2016 2. 66110 8bIABAEHO 06WUPHOE MOPAXEHUE AUMPAMUYECKUX Y3708 C 1e80Li
CMOPOHLI (3anupamesnbHsix, 306POWUHHbIX, TAPAAOPMAsIbHBIX, PEMPOKPYPAbHbIX, /1€8bIX MEOUACMUHANbHbIX
U HaOK/0YUYHbIX) (KpacHbIli mpey20abHUK) MOXHO yeudems ¢ MOMOWbio Memooad npoeKkuuu MaKcumanbHol
UHMeHcusHocMu (niesas naHesns). HopmasibHele opeaHbl, MO eCMb CAKOHHbIE U C/IE3HbIE H(ese3bl, MeYeHs,
cene3éHKa, 8U3yanu3upPo8asUCh Ha U306paXeHUsAX, Moay4YeHHbIX C MOMOWb0 Memoda NPoeKyUU MAKCUMAAbHOU
uHmeHcusHocmu (obe naHenu). B mapme 2017 2. 8 uccnedos8aHUU 8ce namosio2udecKue AuMgpamuyecKue Y3l
ucyessnu, 8KAOYAA fiesoe cpedocmeHue U Ha0KAYUYHble 0baacmu (KpacHbil mpeyaonsbHUK) (npasas rnaHens).

72 | UROVESTRU

BecTHUK yponoruu
Urology Herald
2018;6(1):65-75



KIIMHWYECKWE HAB/IIOJEHNA

K. Kairemo, T. Joensuu

LU-177-PSMA TREATMENT FOR METASTATIC PROSTATE CANCER -

CASE EXAMPLES OF MIRACLE RESPONSES

Discussion

Here we report the Lu-177-PSMA treatment
results in two patients, the first patient had
extensive skeletal metastastic disease and this was
first relapse during a 2-year follow-up time, and the
second patient had his fifth relapse during a 15-year
follow-up time. Both patients demonstrated major
response, i.e. complete response by imaging and
substantial reduction of serum PSA, i.e more than
95 % reduction without any serious (grade 3-4) side
effects.

Therefore we recommend Lu-177-PSMA
treatment for metastatic prostate cancer, especially
when diseaseis wide-spread butthe fociare still small
in size. The treatment cycles are administered with
4 — 6 week intervals. Treatment response evaluated
with laboratory tests, whole body Lu-177-PSMA-617
SPECT/CT imagings with and Ga-68-PSMA-11-PET/
CT imaging controls. Whole body SPECT/CT is also
used for dose calculations. The treatment courses
are individual: the interval, number of cycles and
administered activity may vary as shown also in
these patients.

The treatment is given as an intravenous infusion
on the outpatient basis and it takes approximately
30 minutes to deliver. We monitor the Lu-177-
biodistribution by multiple imaging studies and
external dose rate measurements.

Conclusions

We conclude that Lu-177 gives possibility for
additional therapy especially for elderly prostate
cancer patients, whose cancer progress and when
chemotherapy is no more an option due to the poor
tolerability and probable serious side effects.
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3anMpaTenbHOM AMKM, B MapakaBajibHbIX M Mapaaop-
TaNbHbIX NMMPATUYECKUX Yy3/1aX U PETPOKPYpPasbHOM
obnactu, B cepefivHe S1eBOr0 CPeaoCTEHMA, @ TaKXkKe B
HaAK/MUYNYHOM 0bnacTu (puc. 5). Obwmit 06bEM Nopa-
eHua oueHusanca B 20 cm.

Neuerve ’Lu-NMCMA-617 npoBeaeHo B utone, aB-
rycte u oktabpe 2016 r. ¢ 6-TMHEAENbHbIMU UHTEPBA-
namu. Hagup 3HadeHus MCA 0,0 Hr/ma 6bin JOCTUTHYT
B mapTe 2017 r. NMonHbIN OTBET Habnganca B maprte
2017 r. Ha *8Ga-NMCMA-11 N3T-KT (puc. 5). 9TOT NaumeHT
[0 CUX MOop *KMB U HabntogaeTcs 6e3 Kakon-1nmbo cnew-
nduyeckom Tepanmm paka fo AaHBapA 2018 r. OgHaKo oH
yyBcTBYeT cebA nogasneHHbIM U cioMan cBoé beapo,
KoTopoe bbI10 NpoonepmnpoBaHo. B HacTosLlee Bpemsa
MyX4nHe 82 ropa.

O6cyKpeHue

MpeacrasneHbl pesynbtatel neveHnsa Lu-177-NMCMA
ABYX NALMEHTOB, MEepBblA MALMEHT MMen OobLMpPHbIe
MeTacTasbl B KOCTAX M 3TO 6bln NEPBbIN peLuans B Teye-
HWe 2 neT HabA4eHWs, @ BTOPOW NaUMEHT MMeN NATbIN
peumans B TeyeHune 15 net HabaogeHus. O6a naumeHTbl
MOKa3anu MOJIHYKO OTBETHYIO peakumio, Kotopaa bbiia
NOATBEPKAEHA METOAaMM BM3YaM3aLMN U 3HAYUTENb-
HbIM CHUXeHnem yposHA MNCA B nnasme KpoBM, TO eCTb
6onee, yem 95 % cHUKeHNE 6e3 KaKNX-TMBO0 cepbE3HbIX
(cteneHb anddepeHumpoBKkM — 3-4) NobouHbIX adpdek-
TOB.

Nevenne Lu-177-NMICMA pekomeHO0BaHO Npu me-
TacTaTMYeCKOM paKe npocTatbl, ocobeHHO, Koraa 3abo-
neBaHue ABnaeTcA o6WUMPHBIM, HO OKYCbI A0 CMX NOP
ABnaTCA HebonbwmmmM no pasmepy. LInkabl neyeHus
npoBoaATCcA ¢ UHTepBasom 4-6 Hegenb. OTBET Ha fleve-
HWe oLeHMBAeTCA C NOMOLLbO NabopaTopHbIX TECTOB,
BM3ya/iM3aLMM BCErO OPraHNU3Ma YeioBeKa C UCMNOb30-
BaHnem Lu-177-NCMA-617 SPECT/KT u Ga-68-NCMA-
11-N3T/KT B KauecTBe KoHTponA. MeTtoauka SPECT/KT
TaKXKe UCNoNb3yeTca ANsA pacyéta A03bl. ITU Kypcbl fe-
YeHUA ABNAIOTCA UHAMBUAYANbHBIMU: MHTEPBAN, YUCNO
LMKNOB M Ha3Hayaemasa aKTUBHOCTb MOFYT BapbWpo-
BATbCA, KaK OblJ10 NOKa3aHO y 3TUX NaLMEHTOB.

3TO NeyeHMe Ha3Ha4vaeTca B BMAE BHYTPMBEHHOM
MHPY3UM Ha ambynaToOpHON OCHOBE M 3aHUMAET Npu-
6An3nTenbHo 30 MUHYT. Mbl MOHUTOpPUpPYemM 6uono-
rmyeckoe pacnpegeneHue Lu-177 ¢ nomoLLblO MHOTUX
METOA0B BU3yaNiM3auMM, @ TaKKe Npu NOMOLLU U3Me-
peHW NoKasaTensa BHELWHeN A03bl.

BbiBOAbI

Lu-177 [aéT BO3MOMKHOCTb AOMOJIHUTENIbHON Te-
panuu, 0CO6EeHHO ANA MOXMUAbIX MALMEHTOB C PAaKOM
NPOCTaTbl, Y KOTOPbIX OH MporpeccupyeT, KOraa Xumm-
oTepanusa 6onblue He ABNAETCA ONUMEN ANsA NedyeHun
BCNEACTBME MOXON NEPEHOCUMMOCTN N BO3MOMHBbIX Ce-
PbE3HbIX NOBOYHbIX 3P PEKTOB.

UROVESTRU | 73



K. Kairemo, T. Joensuu
LU-177-PSMA TREATMENT FOR METASTATIC PROSTATE CANCER -
CASE EXAMPLES OF MIRACLE RESPONSES

KJIMHWYECKWE HABJIIOJEHNA

REFERENCES NIUTEPATYPA

1. Kiljunen T, Kangasmaki A, Aaltonen A, Kairemo K, 1. Kiljunen T, Kangasmaki A, Aaltonen A, Kairemo K,

Partanen K, Joensuu G, Alanko T, Vaalavirta L, Joensuu
T. VMAT technique enables concomitant radiotherapy of
prostate cancer and pelvic bone metastases. Acta Oncol.
2015;54(6):847-53.d0i: 10.3109/0284186X.2014.962665
Sweeney CJ, Chen YH, Carducci M, Liu G, Jarrard DF,
Eisenberger M, Wong YN, Hahn N, Kohli M, Cooney MM,
Dreicer R, Vogelzang NJ, et al. Chemohormonal therapy
in metastatic hormone sensitive prostate cancer. N EnglJ
Med. 2015;373:737-746. doi: 10.1056/NEJMo0al503747
. James ND, Sydes MR, Clarke NW, Mason MD, Dearnaley
DP, Spears MR, Ritchie AW, Parker CC, Russell JM, Attard
G, de Bono J, Cross W, Jones RJ, Thalmann G, Amos C,
Matheson D, Millman R, Alzouebi M, Beesley S, Birtle
AJ, Brock S, Cathomas R, Chakraborti P, Chowdhury
S, Cook A, Elliott T, Gale J, Gibbs S, Graham D,
Hetherington J, Hughes R, Laing R, McKinna F, McLaren
DB, O’Sullivan JM, Parikh O, Peedell C, Protheroe A,
Robinson AJ, Srihari N, Srinivasan R, Staffurth J, Sundar
S, Tolan S, Tsang D, Wagstaff J, Parmar MK; STAMPEDE
investigators. Addition of docetaxel, zoledronic acid, or
both to first-line long-term hormone therapy in prostate
cancer (STAMPEDE): Survival results from an adaptive,
multiarm, multistage, platform randomised controlled
trial. Lancet. 2016;387(10024):1163-77. doi: 10.1016/
S0140-6736(15)01037-5

. Joensuu T, Joensuu G, Kairemo K, Kiljunen T, Riener
M, Aaltonen A, Ala-Opas M, Kangasmaki A, Alanko T,
Taipale L, Hervonen P, Bltzow A, Virgolini I, Hemminki
A. Multimodal Primary Treatment of Metastatic Prostate
Cancer with Androgen Deprivation and Radiation.
Anticancer Res. 2016;36(12):6439-6447. doi: 10.21873/
anticanres.11242

Kairemo K, Rasulova N, Kiljunen T, Partanen K, Kangasmaki
A, Joensuu T. PET/CT Dose Planning for Volumetric
Modulated Arc Radiation Therapy (VMAT) -Comparison
with Conventional Approach in Advanced Prostate Cancer
Patients. Curr Radiopharm. 2015;8(1):2-8.

Parker C, Nilsson S, Heinrich D, Helle SI, O’Sullivan JM,
Fossa SD, Chodacki A, Wiechno P, Logue J, Seke M,
Widmark A, Johannessen DC, Hoskin P, Bottomley D,
James ND, Solberg A, Syndikus I, Kliment J, Wedel S,
BoehmersS, Dall'Oglio M, Franzén L, ColemanR, Vogelzang
NJ, O’Bryan-Tear CG, Staudacher K, Garcia-Vargas J, Shan
M, Bruland @S, Sartor O; ALSYMPCA Investigators. Alpha
emitter radium-223 and survival in metastatic prostate
cancer. N Engl J Med. 2013;369(3):213-23. doi: 10.1056/
NEJMo0al1213755

Poeppel TD, Handkiewicz-Junak D, Andreeff M, Becherer
A, Bockisch A, Fricke E, Geworski L, Heinzel A, Krause
BJ, Krause T, Mitterhauser M, Sonnenschein W, Bodei
L, Delgado-Bolton RC, Gabriel M. EANM guideline for
radionuclide therapy with radium-223 of metastatic
castration-resistant prostate cancer. Eur J Nucl Med Mol
Imaging. 2017. doi: 10.1007/s00259-017-3900-4
Kairemo K, Joensuu T. Radium-223-Dichloride in
Castration Resistant Metastatic Prostate Cancer-
Preliminary Results of the Response Evaluation Using
F-18-Fluoride PET/CT. Diagnostics (Basel). 2015;5(4):413-
27. doi: 10.3390/diagnostics5040413.

Rahbar K, Ahmadzadehfar H, Kratochwil C, Haberkorn U,
Schafers M, Essler M, Baum RP, Kulkarni HR, Schmidt M,
Drzezga A, Bartenstein P, Pfestroff A, Luster M, Liitzen U,

74 | UROVESTRU

Partanen K, Joensuu G, Alanko T, Vaalavirta L, Joensuu
T. VMAT technique enables concomitant radiotherapy of
prostate cancer and pelvic bone metastases. Acta Oncol.
2015;54(6):847-53.d0i:10.3109/0284186X.2014.962665
Sweeney CJ, Chen YH, Carducci M, Liu G, Jarrard DF,
Eisenberger M, Wong YN, Hahn N, Kohli M, Cooney MM,
Dreicer R, Vogelzang NJ, et al. Chemohormonal therapy
in metastatic hormone sensitive prostate cancer. N Engl J
Med. 2015;373:737-746. doi: 10.1056/NEJM0al1503747

. James ND, Sydes MR, Clarke NW, Mason MD, Dearnaley

DP, Spears MR, Ritchie AW, Parker CC, Russell JM, Attard
G, de Bono J, Cross W, Jones RJ, Thalmann G, Amos C,
Matheson D, Millman R, Alzouebi M, Beesley S, Birtle AJ,
Brock S, Cathomas R, Chakraborti P, Chowdhury S, Cook
A, Elliott T, Gale J, Gibbs S, Graham JD, Hetherington J,
Hughes R, Laing R, McKinna F, McLaren DB, O’Sullivan
JM, Parikh O, Peedell C, Protheroe A, Robinson AJ, Sri-
hari N, Srinivasan R, Staffurth J, Sundar S, Tolan S,
Tsang D, Wagstaff J, Parmar MK; STAMPEDE investiga-
tors. Addition of docetaxel, zoledronic acid, or both to
first-line long-term hormone therapy in prostate cancer
(STAMPEDE): Survival results from an adaptive, multi-
arm, multistage, platform randomised controlled trial.
Lancet. 2016;387(10024):1163-77. doi: 10.1016/S0140-
6736(15)01037-5

. Joensuu T, Joensuu G, Kairemo K, Kiljunen T, Riener

M, Aaltonen A, Ala-Opas M, Kangasmaki A, Alanko T,
Taipale L, Hervonen P, Biitzow A, Virgolini I, Hemminki
A. Multimodal Primary Treatment of Metastatic Prostate
Cancer with Androgen Deprivation and Radiation. Anti-
cancer Res. 2016;36(12):6439-6447. doi: 10.21873/anti-
canres.11242

Kairemo K, Rasulova N, Kiljunen T, Partanen K,
Kangasméki A, Joensuu T. PET/CT Dose Planning for
Volumetric Modulated Arc Radiation Therapy (VMAT) -
Comparison with Conventional Approach in Advanced
Prostate Cancer Patients. Curr Radiopharm. 2015;8(1):2-8.
Parker C, Nilsson S, Heinrich D, Helle SI, O’Sullivan JM,
Fossa SD, Chodacki A, Wiechno P, Logue J, Seke M,
Widmark A, Johannessen DC, Hoskin P, Bottomley D,
James ND, Solberg A, Syndikus I, Kliment J, Wedel S,
BoehmersS, Dall’Oglio M, Franzén L, Coleman R, Vogelzang
NJ, O’Bryan-Tear CG, Staudacher K, Garcia-Vargas J, Shan
M, Bruland @S, Sartor O; ALSYMPCA Investigators. Alpha
emitter radium-223 and survival in metastatic prostate
cancer. N Engl J Med. 2013;369(3):213-23. doi: 10.1056/
NEJMo0al1213755

Poeppel TD, Handkiewicz-Junak D, Andreeff M, Becherer
A, Bockisch A, Fricke E, Geworski L, Heinzel A, Krause
BJ, Krause T, Mitterhauser M, Sonnenschein W, Bodei
L, Delgado-Bolton RC, Gabriel M. EANM guideline for
radionuclide therapy with radium-223 of metastatic
castration-resistant prostate cancer. Eur J Nucl Med Mol
Imaging. 2017. doi: 10.1007/s00259-017-3900-4
Kairemo K, Joensuu T. Radium-223-Dichloride in
Castration Resistant Metastatic Prostate Cancer-
Preliminary Results of the Response Evaluation Using
F-18-Fluoride PET/CT. Diagnostics (Basel). 2015;5(4):413-
27. doi: 10.3390/diagnostics5040413.

Rahbar K, Ahmadzadehfar H, Kratochwil C, Haberkorn U,
Schéafers M, Essler M, Baum RP, Kulkarni HR, Schmidt M,
Drzezga A, Bartenstein P, Pfestroff A, Luster M, Liitzen U,

BecTHUK yponoruu
Urology Herald
2018;6(1):65-75



KIIMHWYECKWE HAB/IIOJEHNA

K. Kairemo, T. Joensuu

LU-177-PSMA TREATMENT FOR METASTATIC PROSTATE CANCER -

CASE EXAMPLES OF MIRACLE RESPONSES

Marx M, Prasad V, Brenner W, Heinzel A, Mottaghy FM,
Ruf J, Meyer PT, Heuschkel M, Eveslage M, Bogemann
M, Fendler WP, Krause BJ. German Multicenter Study
Investigating ’Lu-PSMA-617 Radioligand Therapy
in Advanced Prostate Cancer Patients. J Nucl Med.
2017;58(1):85-90. doi: 10.2967/jnumed.116.183194

10. von Eyben FE, Roviello G, Kiljunen T, Uprimny C, Virgolini
, Kairemo K, Joensuu T. Third-line treatment and | _Lu-
PSMA radioligand therapy of metastatic castration-resis-
tant prostate cancer: a systematic review. Eur J Nucl Med
Mol Imaging. 2018;45(3):496-508. doi: 10.1007/s00259-
017-3895-x

Information about the authors

Kalevi J. A. Kairemo — Department of Molecular Radiotherapy
and Nuclear Medicine, Docrates Cancer Center, Helsinki,
Finland

ORCID iD 0000-0002-5194-746X

e-mail: kalevi.kairemo@docrates.com

Timo K. Joensuu — Department of Medical Oncology and
Clinical Radiotherapy, Docrates Cancer Center, Helsinki,
Finland

ORCID 0000-0002-0455-8031

BecTHuMK yponoruu
Urology Herald
2018;6(1):65-75

Marx M, Prasad V, Brenner W, Heinzel A, Mottaghy FM,
Ruf J, Meyer PT, Heuschkel M, Eveslage M, Bdégemann
M, Fendler WP, Krause BJ. German Multicenter Study
Investigating ’Lu-PSMA-617 Radioligand Therapy
in Advanced Prostate Cancer Patients. J Nucl Med.
2017;58(1):85-90. doi: 10.2967/jnumed.116.183194

10. von Eyben FE, Roviello G, Kiljunen T, Uprimny C, Virgolini
, Kairemo K, Joensuu T. Third-line treatment and _ Lu-
PSMA radioligand therapy of metastatic castration-
resistant prostate cancer: a systematic review. Eur J Nucl
Med Mol Imaging. 2018;45(3):496-508. doi: 10.1007/
s00259-017-3895-x

CsepeHuA 06 aBTopax

Kaiipemo Kaneeu — otaeneHune agepHon meamumHbl U MO-
NeKyNApHON paanoTepanuu,

OHKO/IOrMYecKan KavMHuKa [loKkpaTtec, XeNbCUHKKU, OUHNAH-
ans

ORCID iD 0000-0002-5194-746X

e-mail: kalevi.kairemo@docrates.com

HosHcyy Tumo — oTaeneHvie MeAWLMHCKOW OHKONOTUM W
paguoTepanun, OHKoNorMyeckas KAMHuKa [okpatec, Xenb-
CUHKN, PUHAAHANA

ORCID 0000-0002-0455-8031

UROVESTRU | 75



