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| Abstract |

rostate cancer represents the most common cancer in men in US and the fifth in men in

Korea. For the patients with advanced prostate cancer, androgen deprivation therapy (ADT)
remains the gold standard. However, patients with metastatic prostate cancer treated with ADT
frequently develop hormone-refractory status (HRPC). Recent large randomized clinical trials
demonstrated that docetaxel-based chemotherapy enhance survival and improve the quality of
life in patients with HRPC. Although docetaxel-based chemotherapy has become the standard
treatment for HRPC, PSA responses rarely exceed 50% and median survival is still less than 2
years. Therefore, there is a need for newer agents that can improve outcomes. This review
focuses on the current therapies for the treatment of HRPC, including new cytotoxic agents,
antiproliferative agents, antitumor vaccine and antiangiogenic agents. These approaches yielded
expected or disappointing results in the phase Il or Il trials. Interpretation of these trials is
sometimes complicated by discordant radiographic and PSA responses. Further investigation in
search of more predictive new markers is warranted. Docetaxel-based chemotherapy has
become the first-line standard treatment for HRPC, but the survival results are not satisfactory.
Therefore, newer agents are being developed with promising results in phase Il trials. These new
agents should demonstrate higher patient survival rate in phase Il studies on a larger scale in
order to be approved for clinical use.
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= FDAZ} HRPC $EAjoll ] mAER ] A}g-g 52131 o]
T, EAEAE HRPCO| 12} | B A|Z Qg o} girt, o] %
A2 A BAISC] Al 7L =], o7IME ol
A2 28RSl thete] ol 7|2 gt

WA B o183kl 9=, HRPC X|Fo) gk thyi
of QPATFeM EF PSA FA7E 50% oY HaEE g
2k} HE(PSA WHg-E) oL} PSA S7} B /49l
7HA] Al AlZHtime to progression, TTP)<S X244
B7rel He= o]gstaL o}, ZEu o] AEe] FAtelA
T} QIepAG AEgo] TP Hrh= Ztg kR ofv]s)
Al gtk e AAE Zart o).

1. ME2 MZZ4oHS
(1) Satraplatin (JM216)

Satraplatin& cisplatin®} T+%2] 0 & FA3F 34 t)
platinum AAZ AFFI7} 7F538F ekAlo|t). HRPC &
A dPde g gt 3244 AFollA satraplatin/ T =U<& &
ot ZYEUE dEFol-S HwEkIth(7). 1 A3
satraplatinT-ol|A] PSA §H&-8(33.3% Ul 8.7%) 2 %I}
AJZ(progression-free survival, PFS)o] 7§x1(5. 27014 o}
2.571¢, HR=0.50) %31
08)% 714,970 o 11,9784, HR=0.84) € B35 &
ek, o]2L AN npgo wrkE 34 79l SPARC
(Satraplatin and Prednisone Against Refractory Can-
cer) A77F A HJTKS). o] AFHollM= o] AtAl
Fojoll= YA 32} 95078-& IO F satraplatin/ =
ey glol/ T muEo 2 o] ko] Fojs)
Aok, 2 A3} satraplatinttoll A #3Y & Abde] $3o]
33% 7+A(HR=0.67, P<0.001)3}Aet, OSolli= x}o|7}
ASITHHR=0.98, P=0.80). Satraplatini-ol|X 55 187}
A 2] AZH(time to pain progression, TPP)-2 734~(66.15
tf 22,35, P<0.001)3}53ct.

(2) Epothilone

H] taxaneA| &) 7] A BSEAA A (microtubule-stabilizing
agent)¢] epothilone-2 A, B, D] A|7}%] o}do] 9lon,
HRPCol|A+= ixabepilone®} patupilone F7}A]7} A=

, ZAA] ABE(overall survival,

2t} Ixabepilone-& epothilone B&] BFHA FE|2A],
SWOG IE-(Southwest Oncology Group) ol &A1 S
Eaja} Ho| gli= HRPC A2 o2 8 24 gol|A],
ixabepilone FoJA] 1478(33%)9llA] PSA wHg-o] A1,
21gelX= PSA7E SA7Fs HAX7MA] 7H4sskITH9). 5
H 72ge e DAY Fo|dY, ErkE
274 A7 M taxane ] Aol W3S Hl HRPC 9
A= thAko 2 ixabepilone F17¥} mitoxantrone/Z )
Y Fojg v tH(10). PSA WHS-E ixabepi-
lone F¢J9] 17%, mitoxantrone/ZH =& FEojito]
2000014 242t B EdH. o] H taxaned] ¥HERE 4
$7} ixabepiloneo| = vkg-o] £t} I8y OSE 42
10,4707} 9. 87K = Zo)7} QIle}, HZoll= ixabepi-
lone¥} mitoxantrone W3HFEol] ek 14 Q77 LE
23, PSA UHS % 31060|4] FAEFQTHI1),

T2 epothilone B #5421 patupilone (EPO906)
2 EAEA Fof 670 offell X1FEE HRPC Aol A
273 A7 JFHJTH(12). PSA ¥HEEL 47% St
8 mg/m*g FoIF 7343, 457 FAE 9 23H2100) 7
AAH12%)7F ATE o2 2240 ol A= patupilone
oAl 13%0l4] PSA R0l IR1aL, OS+= 13.47]€03)
th13).

(3) Capecitabine

Capecitabine (Xeloda)& Z£9F Z2]dj|A] 5-fluorouracil
(5-FU)Z thAFEE AA 24, HRPC SEAtollA| @EFolg
optte] BAE Kl o]F(14) EAEAAF WF o} Al
= Qict, WEFAG 224 A7-ollA] PSA ¥HgE0] 73% %L
WAL SR PR (partial response)-2 56%0lA #E I
it OSE 2270 o] Ark(15). The 223 Aol = A=
A} et o] A] PSA ¥ES-E-0] 41~68%ATH(16, 17).

2. Abiraterone Acetate

Abiraterone acetater F-A1¢] YAz 2R 4l ojXs =
2 Aabel] F238F 401 CYP-179] st AA|=jolct
4278& dPdo 2 3k 27 AFollAE PSA WHE©] 67% %
a1, ARk PR 37.5%004 #EEH o, Hit TTP
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= ACH18). F2EQ T, S2NF, ALES,
1389} 52 mineralocorticoid =79} ##Ho] = Ao
2 39t SAE WSS ti o s & 24 A
A& 4777 abiraterone T= B5 abiraterone/3Z.d|
U 247 Sofdl A}, pSA HHSE-S 45% %L, 455
2zkg.o Az R] AktH(19). § A abiraterone/Z P =Y
£} T Y/ ok Hlwshs 34 A7 sl

=2

It

3. Calcitriol

vlEM Do} &43td e 2l calcitriol (1, 25-dihy-
droxycholecalciferol) & taxaneZ| &3} HEFogd 7
- MEEAGA 5 aHE AFsrFIct 3879 calcitriol
I =AgA ) dexamethasone g Fofdk 274 AALoj|A],
PSA WH3-Eo| 8193l WAMIEHA PR 53%0114] 121e
] 722 A ol g 2po) 7} gIRITH20). o2
A= vigto 2 1-8F calcitriol (45ug)] DN-1013} =
e WEEolE AR T Rols) vlmsis ko)
274 1 ASCENT 9+(Androgen independent pro-
state cancer Study of Calcitriol ENhancing Taxotere)”}
I HJTH21). 2507E thde=2 a3l 67§y PsA
HHE-E-2 9|oF/ mAEATe] 49%, DN-101/=AEHde]
58%0lA] 217} 91913L(P=0.16), OSE DN-101/E A EHT
o] AN E AFES HTHHR=0.67, P=0.04), o|2-& 2
o5 w0 2 34 IF(ASCENT-2)7k A=A, DN-
10129] A} ot ol 7} 2712
o webd DN-1019] Ko o} 2] SHashA) 9e A
olck,

4. EXR|=H|
1) Bevacizumab

A A A G bevacizumaba 3 s A1}
(VEGF)l| gt et ZE231A <1, bevacizumab-2 thali-
domide ¥ =ANEAT} HEEASE 9 HRPC 34} 581
Z 5210 PSA BH3-S By = FsHHo] 9 33
v Zof| X 227 olA] PRo| YITH22). Bevacizumab<:
AR 9 o AERbaEln Wl 24 AT 9

22 234 MM M2 X2oHS

fon

L=, PSA REGE©] 65% AL, MARIEH] PR 53%%]
th(23). o|7le] =MEH X F ol Alljst HRPC 32} 207 o]
A bevacizumab¥} TAEHE 35 3FA 0 2 Fofdt A,
PSA WGBS 55U, S P o] ASAE 8 % 3
g2 PROJ QISITH24). o]E2 AAES vpFo R A
Al GEEojol =M EAl/bevacizumab W3HFAE v w3}
T 373 H(CALGB 90401)7} 135olct,
(2) Thalidomide

Thalidomide= & 4&# 2 A AAAZA] plate-
let-derived growth factor (PDGF)E A8, o=
Aol APEEl 79 ADToL HeHFofate] ko] 11
F& AR Halk I9IH25). HRPC 845 g
o2 22 AellM= A-87F200 mg/day) = 3185
(1200 mg/day)2] thalidomideE ©@E5Fofdl A3} PSA
WhEEo] A8 18%, L&) 0%ellx 242t
AL, 782 ¥, SIS, B8, R, 4R
= 5oI0tH26). T2 AFollA] thalidomide 100 mg
FOAA PSA WH3E O] 15%SITH27). AE 52} oA
EbAl/thalidomide BEFAE W w3l 244 AtollA= PSA
HH3-E°] 37%%} 53%(P=0.32), PFS7} 3. 77087 59704,
OSE 14.77087% 28,9714 (P=0.04) 2, EAHEH =)
+ thalidomide ¥3HFoiA] ozt 7| AxE H ot
(28). HRPC 32} 3942 thAato 2 | thalidomide$} dexa-
methasoneS H3HFEoJA] PSA ¥F3-50] 26%, PFS7} 84
o]91th(29). Wb thalidomide TE-F-o]R k= TAE
A, ol =Eepbr2l Sake] WekEofol 77} =]aL ik,
(3) Tyrosine kinase JAIA|

o)A Aol ALE-E 11 Q= tyrosine kinase JA|A]
¢] sunitinib®} sorafenib®= HRPCO| A|E=%Jt}. suniti-
nib& o8-8 2 AF-ellA] PSA 30%%} 50% 7HarE 74zt
21%, 9%2] Exfollr] TEEATH30). =AEAo ¥He-3)
A & $2) 367E R §F ke 24 A=
PSA 30%2} 50% Fra7t Zh2F 21%, 12%0l1A B2= itk
(31). o]l A Fols BA] 42 17787 mAHAl
HFS51A] 9k 179 o7 sunitinibE Fofdt ATl = 7}
oA 17g2Rke] PSA WREE W AR AP W3l

)
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U} VEGF 4~8-4] 2, PDGF aa, placental growth factor %
of FAAE ¥iskE Ko, ihrtel vhE Hxrt Hast
o] 7= 3Fch(32).

SorafenibZ 0]-83%F 24} %= Y [ QU+=d|, o|H el 3
I g5 WA] gke 57| HRPC AbollA| sorafenibE
Fofdt A} 1254) PSA WH3E-S 27(3.6%), PSAS] SD
= 1178(20%) , AP Q1 SD= 478(7%) ollA] 242t ezt
HATH33). HEFE ATolME 287 F 19(3.600)(34) =
64 F 1378(20.3%)(35) oA PSA ¥hg-o] T2
15 A (NCD ollA] Al AF-ellA= 2478 F AR
3H PR 19, SD= 107, %t PFS<= 3.770€, 33t OS
= 18712 2X(36), HRPCO] 22} 252419 7hsd&
LR
(4) Dasatinib

SRC kinase JA|A|¢] dasatinibZ o]-83F A% YA
ot o] dell FYARE WA o4& HRPC #2479l
dasatinibZ Fo3}AtH37). 1239}k 2451 ol 2k} 43%),

19%7}F Z1eYabA] e3gkal, SohAbel v s ze|dlrtas
9} 2% N-telopeptide 2] A4S Bl A$7} 42} 63%9+
80% ek,

o

5. Endothelin £~ Z'atx|
(1) Atrasentan

Atrasentan> HHAte] 21d3} gedo] vkl 74 5]
= endothelin-A 58] ZA8}A|o]th, HRPC 2} 2887
= o= gk 72 o]F A 223 Aol SAE2 9
OF 3= atrasentan 2.5 B 10 mgS wjd Foukqic}
(38). 10 mg Fofellx] flokel vlal] e TTP7} <]
S =187 T 1374, P=0.02), PSA ZI&)71A]
o] AIZte AR o (1559 tf 71, P=0.002), FH
FARE-L T, REE, 1 E 5ol

olo] ZIg)E 32 AFollME, 8097 ] HRPC $xlollA|
atrasentan®d} kS F2HY| Fof3}¢i=), atrasentan©]
TTPE 7WAA171A] B3 JEHHR=0.89, P=0.136)(39). &
o2 3% ATl 94180l A atrasentand} $JokS F-2¢
9] Folgk 23, atrasentan FofollA] ¢he] Klgo] A3

on it BE7II= 2B AAARE f-28k Aol ¢l
THP=0.176)(40). o] A oA] atrasentan Tk
= WA BAE 7Idstd, AR BAEA ThsRofe}
CAgA atrasentan HEFAE v W= 34 A<
SWOG 0421 $37-(DAHRT 937)7} 213i5o|t},
(9) Zibotentan

Zibotentan (ZD4054)%= 218142l endothelin-A &
A AgAolet, 17 d-ollA] FAbe-e 75, U2PE, ¥
23+ FoIATh41). THoI7F Qi HRPC $k4} 31275 o
Ao 2 & 24k Aol A zibotentang PiY 10 mg Fofir,
i 15 mg Tt $|okS vlwakrh42). 1 2
TTPE #Fol7}F il o), OS= flek 17.3701€, 10 mge
24,5714 (HR=0.55, P=0.008), 15 mga* 23.571<4
(HR=0.65, P=0.052)2 z}o|7} YAt} 128 atrasen-
tan?} H]S=Ekolnt, o] AdE nig o 3% d7E0]
AR ZYsolet,

Ruigps

6. HYX|=
() sipuleucel-T

ARske] TR0l & 4 gl A AL
A (prostate acid phosphatase, PAP)7} 90% ©]/d2] Z
HAAGA =A o] e <3k, A7} antigen-
presenting cells (APC)E PAPS} $H] v k3t sipuleucel-
T7F W= QAe}, o)X E/dste APC= ko] AU F
=]o] T Al 3-8 A=317 Het, sipuleucel-T9) 94
33 ZIE S48 g AR flok-tizwt 34 Al
D9901 2 D9902A A7+ HRPC #A}oll7 sipuleucel - T
£ FoIgk o} floks vlusklth43). 1 A3 sipu-
leucel-T ‘Fof ol TTP= ol @k 2kl 7} IRAIHO. 770
4 i 11.170€, P=0.111), Ht BE7I3to] 4,378 74
(18971 o 23 27H ) =L, 3 BEEE frolahAl 7H
AFJATHHR=1,50, P=0.011), Sipuleucel-T¢] &3} F-2}
|2 gy o8k 75 5 A Zleolltt. o] | o
A1 ek ok 34 99-¢1 D9902B $IFH(IMPACT

93 Immunotherapy for Prostate Adenocarcinoma
Treatment)+= 512994 sipuleucel -T9} ¢S H| w5}

fatolArEsxl 129
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&PFAd], FHATF A} dx oA sipuleucel-T Fof
S} APgE ] 20% A AL FrH(44).
(@) GVAX

GVAXE GM-CSF (granulocyte macrophage-colony
stimulating factor)E A}58h= APCE QA== wHE
HrH45~47). GM-CSFe] gl thek avh= ofw] &
27 9l B R (47), GM-CSFo} A5l gds 4
ke e AsaIt S Aos AAHA. Wils F
of3}al U, GVAXE o]EH R 12 E|o] APCe| X 2=
3, APCE GVAXES yzdz fukste] 84w cp*
2l CDY A 9] GAstE A=38H] ek, 1, 273 Atellr] o]
obAA] AS upeko 2(48, 49), 34'2] HRPC FAtol|A]
27% 4721 G-9803 A77F I HATH50). OS= 26.27H
gojglon, JSAE717 19,371 Brks 7B H
ol AdE nige R F 7he] 3% A7t FRAIEA
VITAL-1 9= GVAXSF EAER/ T Y =u<=S v ws}
3L, VITAL-2 7= GVAX/EAEHdn TAEtAl/ 2
EUES B AEkGIE}. VITAL-2 979X GVAX ol
ol ApdelZ} o @ol 2008'd 8¢9 271 HAIL(S1), &
23 109 VITAL-1 7%= SIHEY 2old A& 70
o] elg=1e] 30% wiwko = vpobx] SEEHATKS2). wet
A GVAX ] 7l o= EF S A ot

b

7. RUR A=

APXMEo|gd(PSA)E Wd3= poxvirus vaccine
(PROSTVAC)Z QA PSA frA}E 7= 4534
o8 o3 poxvirusE o835 A2k A5 ¢ FE|R
A, 2= THIEE A=8te] ARl AEE 248
HH=oj3th PoxvirusE o438 4$-o] FHo g
pox Mo 501 o]} o] &Fo] ko] UFHUTH=
%, APCE ZAAZ FEo] Hrhe A Sol Ark53). EAA
of 17 9 22 Aol &3 3 ko] s EeH
(54), WA} EAEMS S Folgh 75 ARl Tt
ofxct PRS7} 91 AR BTks5s). o2 A= 1)
TFE 34 Aol A] Eelx]ofol & Aot} Adenovirus/PSA
WA 174 A5 wkA]AL(56), 27 77} K18 ol

»
S
=
=

130 =22 =34 HYMA ML AZAHS

8, Bcl-2 x|

A Z3AE AAISHE Bel-29) th3F antisense oligo-
deoxynucleotide?l oblimersen, 24 A-o|4] HRPC
SAollA AR WEFA] PSA BEEE 52%, Bt
08 19.87§ 85 HAH57). L2 o]ojA 18 EORTC
o] 274 ATolME mAEE dETEY =AE/obli-
mersen HEFIT A PSA ¥EE©] ] Wa(46% o)
37%) F2HE RIEE U H2 A4S B Ark8).

U2 Bal-2 YAIRFS] AT-101-2 Bel-xL, Mcl-1, Bel-w
ol ZHgFh=t], AT-101 TEFole] 1, 24 AFtolla] W
APAEHA Bhg-2 QIR Aol x] PSA BEES HloR

A(59) 717} =aL At

2 B

HRPCO| X|BAZ =AEo] dx} XAz Aldgo]
gtovt, obF] A} w2y A|E vt A2 Aol
WejAe], 53] HRPC2] 2ol #at A7t7) o] zle)=|o]
ka1, o] ANES niE o2 2L AT E] /ety
o] gt} 3AA] Ayt Hud HAER QI A
H AAE QI ]2 AFEo| JIFS W] HsiME
7 Aol A AEE 7o) Y= ofof & Zlelrt,

o2
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