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Abstract Prostate cancer treated with traditional androgen deprivation therapy often resulted in castration-resistant
prostate cancer (CRPC), so the quality of patients life was affected. The treatments of CRPC become one of the hotspots
in current researches. In this paper we summarized the studies about the treatment in the cytotoxic chemotherapy drugs.,

the novel androgen receptor antagonist, immune therapy, bone transfer therapeutic targets and novel molecular tar-
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geted therapy., aiming at providing the reference for the clinical individualized treatment for patients.

Key words prostate cancer; castration-resistant prostate cancer; treatment

S TR B 5 N O | S Wy ey
T s b A 38 B PR R TR R RS T E . 2015 4R,
YA 294 22 000 H7 A& Wi 9], O A AL 27 000 B3
Ferstt . R E WA MR A B AL B T, A KT
SIMFEEFET- B E R E A 5 5% . Hr g R L
IR dT 5 O R R R T L A 2 TR
BEL VKT 588 5 1) T 8 3R 7K1 o DA T A2 81 400 ) 17 1) it o 1)
YER ., B2 FE 4 T 12~18 A~ H Y A Bisf (1]
Jo s 2 80U A B 48 T O 25 SR BT M T B R O
( castration-resistant prostate cancer, CRPC),
CRPC & T it P 73 WA IT TCRUR A 1 BT BRI
A A IS S — RGNS TR B R 8 R
SR AR T B SE AR 1 SR A E O 55
Zza. EHR,.MEIFZ CRPCIRYT Hr 2y M aL,
CRPC WY RGIRIT KA TAR KB AL A SORE XS AR K
Y IATERIR
1 SN TEY
1.1 ORAGER

KI5 FH T CRPC IfIr 259, 1L 24
Sl G MU IR R 2, I AT Y TR 1 BE
HLXT BRI 38 (randomized controlled trial, RCT) #F
FERTHE 7K FE B I G 2 [ B 0 288 [ i B 3R 7
CRPC Z[a) 4 22 5 . 45 3 1 7 K FE BN HK A 2 [ i
AT N TS BB AR AR I R IR . 1997 4E &
VE K 3 B B IRk SR (B F.810000)

Sk
@AM B 4%, E-mail : 309057853 @ qq. com

B2 S B R (Food and Drug Administra-
tion, FDA) 45 I 1L o 2K 6 BUBR B¢ & %8 09 48 1 T 2k
3 CRPC B BIG ARE R B $2 = A= 06 it . R 3
By BETT RUCHE 1 35 1Y 2 PE b 3R R b FE B o — 2
FH 2 AHCKFE BUER AT 1 R B Ath 28 435 1 CRPC 11
R Z . M KRFC R 12 mg/m® . & 3 A
1R KR 25 . R BB A TR JE AN IR T . Al 7 — 2
JEE b o R L v A T R L R )R R AR
H RS .

1.2 ZVEflh 3%

Z VI FEIE — P B2 ), B R IE
fitiA97 CRPC J5 M X — 5 K& B, 2 74 il 38 3 1
PR A 2 2, F S A M T, 2004 4F
FDA #t i 22 V5 fth € H T35 97 5% # P CRPC (meta-
static CRPC,mCRPC) , £ VG ftl, $& J2& 15 1~ i 56 UF 52
A H mCRPC (B & M AEAF R 25 4, af ffi
mCRPC & £ AW &K 2.4 A~ (HR =
0.76) , L Z P4 fih 3§y L ik 19 b F7 O & 2 H Rl
mCRPC bl — Iy 5. M. ZhaE 75
mg/m’, & 3 J& 1 R #IkH 25, ik Je#a 5 mg.,
2 W/ds B, 3 10 AN
1.3 FEAfh3%

R Al B 4k 2 VG b € 2 0 B — Ak A
EEERZY . 52 VMR, K EARFEnT LU o
It i B I, I LY o W 4 2 7N i 3E KL AR
HHEA L 2010 4E, FDA It - B Al 38 b £ 76 fth 9%
TBI7 KRR CRPC W) & fby7 F . K EAbFE



« 242 - M6 PR 8 PR A1k 24 7

532 4

B B A R TR SR (15. 1 A H vs.
12.74H,.P<0. 0D (HE R EAIEE 5 51 &
PR 200 ek 2 T BB PR T TR I e KU Y R
JO7 P05 1 5 T VR R R . — 30T A 0 R 6
(FIRSTANA) 2238 L 8 20 mg/m® F 5 il 8 1B &
SRS S 25 mg/m’ I~ B BRI A 0 1 B B YR T
ARCHE M. A, 5 — I R K8
(TAXYNERGY) B 55 7F-Aili 22 74 fib 38 A1 - 0l 9%
U A /F A mCRPC i — &R 7 &£, X IR 6
i CRPC AW EZ R 4 A7 B 2P 383G
J7 )5 PSA FRERAKIEE] 30 %, n] 8 i B4 T84
IR TR .
2 FEEHEZEERA
2.1 BEBR P LA T

it i AT B R e — o AR 1 1R PR A0 B e R
P450 17-o il F il (CYPLI7) SR, WFFEE W,
EHRFARE B LIRS R AR - AR
FE BT A 8 2 BT R S S CRPC B 82
R, i CYP17 1E & 5 38 2 B A Bl ) ¢ 4 il .
B L 38 3 A T CYPL7 30 i) HE 3% e BRI A4
PN 38 R KO DTG 0 A T B R R AN A K AR
FH AT 38 2040 R 4 (67 % mCRPC % PSA
FRE=50%,37. 5% BE BB 2o . T
i IR 56 (COU-AA-301) PEAL T Bl L5 e + & Je
B vs. % REFI 4 Uk e A I FE 22 T A B IE T S
mCRPC B A7 8% . 45 3 W 7m BT e 4 8 3% ek
HT R MKW, 2011 4F L BERR BT LA e 5
W B A W FDA it e B T 4L J7 5 83
mCRPC & ., 7R )5 1 — Il K5 (COU-AA-
302) F I, X F R L4k I7 B9 JCHE R mCRPC 4,
B Hb o5 T T i 5 b SE 2% R AR 2 0 J i i (R] L 9 EL AT
I B AT FDA BT o T LA
HFALIT R E CRPC 3,
2.2 R4

B e i 2 — Fhopr A ME 38 & % K Candrogen
receptor, AR)FEHUHI , Hoxt AR 3 Fl 3 845 55 Bt M
W R 5~8 fif . Hoim b VR T 0 2 K BH W7
T AL BEARAZ 6 67 \DNA 25 & 8% m & A A .
— X4 2 AFFIRM [l PR 1A 30 56 25 2 3 0] 8L
AT LS A A, JE 27 b e F R O 42 R CRPC
BE RIS R, 2012 4F, £ E FDA HE it
B e v H TARIT JE B9 mCRPC 3% . ILE . IR
JRIR 55 (PREVAIL) 3 B B 2% & e X oK £ {0 J7
mCRPC B WJ7 800 8, 7] DL 3 B IR R PSA
IR0 R & RO FDA #ET e = TR 4
I B mCRPC B3 . B 2% 6 e 4 BT He 4 e 14 1
RUB AT 2 B BE2E 25, DA s e 1 g 2 [
BRI IR BRI .

3 REIRIT
3.1 Sipuleucel-T

Sipuleucel-T J&—Ff K Y5 T #4 2 Ik 40 Jiid (den-
dritic cell . DC) iy 4 B2 8 15 B2 Wi » £ IMPACTL Iffi
R #3856 0, Sipuleucel-T X F 3% CRPC 3
A BT, Sipuleucel-T 4% b A R B
A3k FDA HE#E I T3 97 mCRPC (1 52 2 14 550 57
H IR A% T ¥ 32 i T 6 H 8 AR R 5 0 (prostate
specific antigen, PSA) Al IR o0 3% S 5 15 4 E e
B W97 3%, 5% Sipuleucel-T FALE FH F JCAE IR B8 5E
R mCRPC & #U . Sipuleucel-T A 4L &
SRS SRR R DC TG, B S N W] R
OB B g8 SO B R R R A LA R AR
il 27 el R
3.2 ProstVac-VF

ProstVac-VF J&— i i 9 bt i 5 & 2 95 7¢
HARMIRREAE T . XM B A A AR T I
PR RS L 0 P 3 {EL I ol T 3 5 7 AR i I
IV o SO PRE T i AL T I AR K 3 B B s — TP AG LT
R 22 v BE AL T390 I R 350 46 (NC'T01322490)
IEFEDEAT 2R BK 1 200 61K 24k 97 1Y B JCAE
R mCRPC & BiHLs R =41 ProstVac VF 41,
ProstVac VE+GM-CSF 2H 1% B 5 41, 3 Tk 46
) FEEWF TR L R A AR . M OGS R 1
— W5
3.3 ARERG A R R

H R A R AN AR S R G B ak T 48 ot
JEE TG I — 28 0, T e A 3 o B SR R 2
F o AT U0 ) N A B 928 3 6 19 2% A5 4 AT 5 3 T AN D
ST ISR L ke e | I (L B D g W N
MEHi R 4 (Cytotoxic T Lymphocyte-associated
Antigen-4, CTLA-4), F2 F ¥ %€ - Z & 1 (Pro-
grammed Death 1, PD-1) 2§ 3 i3 410 ] 4 55 4 7% 4
A3 EOFBOE T 40 Y A 3 S B AR L R 204
Jifrdgs A R A VR R . A TR R s B BT AR ) 35 R A
3 (Ipilimumab) J2& fe K44 FDA HE#ETF T IR
18 F 5 A A AR SR B aE ek BH CTLA-4 5
TR&h & JET S CD8 ' 4l i A 5 19 4H JifL 5 328 R0 .
— 350 T WY K 86 3 /R GVAX B2 1 Bk A& Ipilim-
mumab JA¥7 CRPC & ANEM 2 B4, 1M H 12 )
I 5 6] PSA KT RE 502 DL b, JF R i
6 L Hrp 4 BB E B BRI E 12~21 4>
H# ks A N PRl G s iR T Ok Wb
FEI BT Al R AR R 52 M (B AR — 2P I R
Bk . 5 HO DG Y 22 Wi PR A 5 46 1 AR #E AT L (H
TE W17 R0 1 R B A BOA 7 E— 2P B I DR B 5 ok
s BEBBSAS

RGBT RE R B, 29 90 % 2247 ) CRPC &



ERR JEIEE L 45 25 SRR T 910 R RN T E

e 243 -

HIRA R TR B E CRPCIRYT i 2 b
PLGBE SR Y [R) 120 . CRPC B ¥ BiRIr B EE T
GO S B Ak S AR AH G S (skeletal related
events,SREs) iy & 4 4%,
4.1 FURERRE:

1 Ry L W R Eh 2 DI . WU R £6 0 4 M AT 5
i B SR I T a5 A M 2 A AT AT R 4
IR = AN R 37 NNR VN | K79 = o il S <5 R ¢
R 2 Tl 2 TR IR ER 25 25 ) by, o IR IR 2 B I ME —
mCRPC [ A G PRAR 25 09 Fl, 2 B Fi i il B
SRy AP W W ny A g s 0 XU E IR ER 2R 2
Py, — 3B I R B 58 278, mCRPC A8 3
o B R R Dk O 25 5 42 BB ) 4 A e RR IR 3690 1Y
SREs™" , I $E4E0 , A SC W52 2% BT R JjE 1R 5 1k
I VNIRRT S5 T RIS T mCRPC & A
W1 5 o [V BT AN 3G AN B s niy XU 2
4.2 UERYY

mCRPC B H AL G I 2 4b 5 54 , s ai ik 4h
A TT AR AN AR B2 R F O P R 23R T
FE. BCA ZIUR G R R U, 58-89 Fl42-
153 A1 80 2% i mCRPC {83 5 98 e AR, el /b
25T X WA M R A2 R B N TR
57 mCRPC, Il PRAT 4k F2 v 1 3 2 JHG - 6 410 1) 4=
FHE 55-223 R —Fh T H 8 B i 2 B 1 il
SYERIR . —TBEHLAUE £ 0 i3 (ALSYMP-
CA) 7R, 4i-223 1] A RUE K i 55 7% CRPC 85 1)
BAEAAROD™, —I4; 4 NCT01106352 H i K
I EAESEAT o iz I A 58 #6223 16 & £ 74 fih 3§
FHT CRPC B3 M REE RA T it — PR SE
4.3 RANKL il 5]

¥ F-kB 52 MR 35 AL I F B K (receptor acti-
vator of nuclear factor-kappa B ligand, RANKL)
EE R FEZEA Y RANKL HiES 5089
i 1) Jok 3 0 A 3k R 2K 5 %€ £ (denosumab) J2& 36 [H
LN B (Amgen) A 77 ) — F RANKL )1 i 571
2010 4F 11 H 18 H FDA #it# H +Bj 1k C 9" #L 3
B Y 9 BT R B A e S E L 2y aE i B ik
RANKL FHH 52 0K 45 4, 40 i % 5 40 i 1% 1k Fn &
J& S el /b i W W, BG N B, — TR X CRPC i
SR BB Y NI 400 PR a6 9 B L kv 28 22 0 W O Ji
FRAA LG, IR & 2E SER ZEIR T 3.6 4~ H B2 HEl
TEAEE SER Jr 10— T e ok I 2 10 26 40
WAL, ko 28 A2 A Ao 2 v DO W DU T e A .
AR FE A8 WA R S N AL FE % 57 WU IR I AE
AR il A 45,
5 SFIEATT

o3 FHE G YT B E B B 0 IR 36 9T B o A
Ko TR B A R R e e M R R 2 T s R
1l o 38 S X TE H A0 L B9 B2 0, H AT EE XS CRPC £k

AW T S or o 3R 9T AL E A P13 K-AKT-
mTOR 557 58 | 4 4 S5 58 % MET 5
A AR TR AR A M A S AL TR
BBt . H RG24 90 R S 0 2 08 1 DL R B A X
I ) 245 9 1 T 225 1 B i 22 ) AR R Mg DR
6 HiE

H i, CRPC J& £ BUHT 1 B 96 BB & 0 i A %
9. AHCIE T 25t )2 R 95 X Xt CRPC 797
P2 T R R L a0 oA AS R A R A R AR iR Y
J5 5 B 5K W S 24 T I P 12 VI I Ife ) B K Il A,
SEE R B 4y 1 R 1) 2 4 A R Y AR R I T
AN N R o AR E P SE % NS N[
CRPC B I7 W8 PE A — 35 (0 A, Bk b 22 1

BER R 4
[ 5% 30k ]

1  Siegel R L,Miller K D,Jemal A. Cancer statistics,2015
[J]. CA Cancer J Clin,2015,65(1) :5—29.

2 WE ML R i AT B R 00 AT 0 2 R AR AR R
(10 s AEsb R 24 5. 2015,53(4) . 249 — 252,

3 Lassi K,Dawson N A. Emerging therapies in castrate-
resistant prostate cancer[ ]J]. Curr Opin Oncol,2009,21
(3):260—265.

4 Tannock I F,Osoba D, Stockler M R, et al. Chemother-

apy with mitoxantrone plus prednisone or prednisone a-

lone for symptomatic hormone-resistant prostate canc-

er: a Canadian randomized trial with palliative end

points[ J]. J Clin Oncol,1996,14(6) :1756—1764.

Petrylak D P. Practical guide to the use of chemothera-

(o2

py in castration resistant prostate cancer | J]. Can ]
Urol.2014.21(2 Supp 1) :77—83.

6 Tannock I F,de Wit R,Berry W R.,et al. Docetaxel plus
prednisone or mitoxantrone plus prednisone for ad-
vanced prostate cancer[ J]. N Engl ] Med, 2004, 351
(15):1502—1512.

7 de Bono J S,Oudard S, Ozguroglu M, et al. Prednisone
plus cabazitaxel or mitoxantrone for metastatic castra-
tion-resistant prostate cancer progressing after docetax-
el treatment:a randomised open-label trial[J]. Lancet,
2010,376(9747) :1147—1154.

8  Suzman D L., Antonarakis E S. Castration-resistant prostate
cancer:latest evidence and therapeutic implications[ ] ].
Ther Adv Med Oncol,2014,6(4) :167—179.

9  Waltering K K, Urbanucci A, Visakorpi T. Androgen re-
ceptor ( AR) aberrations in castration-resistant prostate
cancer[ ] ]. Mol Cell Endocrinol,2012.360(1—2) :38—43.

10 Attard G,Reid A H,A’hern R,et al. Selective inhibition
of CYP17 with abiraterone acetate is highly active in
the treatment of castration-resistant prostate cancer
[J1.J Clin Oncol,2009,27(23) :3742— 3748.

11 Ryan C J,Smith M R,de Bono J S,et al. Abiraterone in
metastatic prostate cancer without previous chemother-

apy[J]. N Engl J] Med,2013,368(2):138—148.



244 -

i PR 18 PR A1 ok 2% 75

532 4

12

13

14

16

17

18

19

20

21

22

23

24

26

27

Tran C.Ouk S,Clegg N J,et al. Development of a second-
generation antiandrogen for treatment of advanced pros-
tate cancer[ ] ]. Science,2009,324(5928) :787—790.
Ferlay J, Shin H R, Bray F,et al. Estimates of world-
wide burden of cancer in 2008: GLOB-OCAN 2008[J].
Int ] Cancer,2010,127(12):2893—2917.

Mukherji D, Pezaro C, De-Bono J. MDV3100 for the
treatment of prostate cancer[J]. Expert Opin Investig
Drugs,2012,21(2) :227—233.

Scher H I,Beer T M, Higano C S,et al. Antitumour ac-
tivity of MDV3100 in castration-resistant prostate canc-
er:a phase 1 — 2 study[J]. Lancet, 2010, 375 (9724) ;
1437 —1446.

Kantoff P W, Higano C S, Shore N D,et al. Sipuleucel-
T immunotherapy for castration-resistant prostate canc-
er[J]. N Engl ] Med,2010,363(5):411—422.

Di LorenzoG,Ferro M, Buonerba C. Sipuleucel-T (Prov-
enge ©)for castration-resistant prostate cancer[ J]. BJU
Int,2012,110(2 Pt 2) :E99—104.

Drake C G. Update on prostate cancer vaccines[] ].
Cancer J,2011,17(5):294—299.

Gabrilovich D. Mechanisms and functional significance
of tumourinduced dendritic-cell defects[ ] ]. Nat Rev Im-
munol,2004,4(12):941—952.

Gulley J L,Arlen P M, Madan R A, et al. Immunologic
and prognostic factors associated with overall survival
employing a poxviral-based PSA vaccine in metastatic
castrate-resistant prostate cancer[ J]. Cancer Immunol
Immunother,2010,59(5):663—674.

VBRI BB A T S bR S v R A A o R
PRIG YT B9 BF 5 H#E e [T 0. b I Il K 25 3L 2% 536 97 5%
2016,21(2) .218—224.

Gulley J L, Arlen P M, Bastian A,et al. Combining a re-
combinant cancer vaccine with standard definitive radio-
therapy in patients with localized prostate cancer[]].
Clin Cancer Res,2005,11(9):3353—3362.

Gerritsen W R, Sharma P. Current and emerging treat-
ment options for castration-resistant prostate cancer:a
focus on immunotherapy[ J]. J Clin Immunol, 2012, 32
(1):25—35.

Tannock T F,de Wit R,Berry W R.et al. Docetaxel plus
prednisone or mitoxantrone plus prednisone for ad-
vanced prostate cancer[ J]. N Engl J Med, 2004, 351
(15):1502—1512.

Suva L J,Washam C, Nicholas R W, et al. Bone metas-
tasis: mechanisms and therapeutic opportunities[ J]. Nat
Rev Endocrinol,2011,7(4) :208 —218.

Spencer S,Marini B L, Figg W D. Novel approaches in
the pharmacotherapy of skeletal-related events in meta-
static castrate-resistant prostate cancer[ J]. Anticancer
Res,2012,32(7):2391—2398.

Stopeck A T, Lipton A, Body J J, et al. Denosumab
compared with zoledronic acid for the treatment of bone

metastases in patients with advanced breast cancer: a

28

29

30

31

32

33

34

35

36

37

38

39

40

randomized, doubleblind study[J]. J Clin Oncol, 2010,
28(35):5132—5139.
Henneman Z J, Nancollas G H, Ebetino F H.et al. Bi-
sphosphonate binding affinity as assessed by inhibition
of carbonated apatite dissolution in vitro[ J]. ] Biomed
Mater Res A,2008,85(4):993—1000.
Gnant M, Clézardin P. Direct and indirect anticancer activity
of bisphosphonates:a brief review of published literature
[J]. Cancer Treat Rev,2012,38(5):407—415.
Smith M R, Egerdie B, Herndndez Toriz N, et al. Denosum-
ab in men receiving androgen-deprivation therapy for pros-
tate cancer[ J ]. N Eng J Med,2009,361(8) :745—755.
Wirth M, Tammela T, Cicalese V, et al. Prevention of
bone metastasrs in patients with high-risk nonmetastat-
ic prostate cancer treated with zoledronic acid: efficacy
and safety results of the zometa European Study
(ZEUS)[J]. Eur Urol,2015,67(3) :482—491.
Morgan C,Lewis P D,Jones R M,et al. The in vitro an-
ti-tumor activity of zoledronic acid and docetaxel at clin-
ically achievable concentrations in prostate cancer[ ] ].
Acta Oncol,2007,46(5):669—677.
Petersen L. J, Lund L, Jonler M, et al. Samarium-153
treatment of bone pain in patients with metastatic pros-
tate cancer| ] ]. Dan Med Bull,2010,57(6) : A4154.
Finlay 1 G, Masion M D, Shelley M. Radioisotopes for
the palliation of metastatic bone cancer:a systematic re-
view[J]. Lancet Oncol,2005,6(6) :392—400.
Nilsson S, Larsen R H, Fossa S D, et al. First clinical
experience with alpha-emitting radium-233 in the treat-
ment of skeletal metastases[ ]J]. Clin Cancer Res, 2005,
11(12) :4451—4459.
Hoskin P,Sartor O, 'Sullivan ] M, et al. Efficacy and
safety of radium-223 dichloride in patients with castra-
tion-resistant prostate cancer and symptomatic bone
metastases, with or without previous docetaxel use: a
prespecified subgroup analysis from the randomised,
double-blind, phase3 ALSYMPCA trial[J]. Lancet On-
col,2014,15(12) :1397—1406.
Cox H., Hames M., Benrashid M., et al. Radium-223 for
the Management of Bone Metastases in Castration-Re-
sistant Prostate Cancer[ ]J]. ] Adv Pract Oncol,2015,6
(6):565—570.
Fizazi K, Carducci M, Smith M, et al. Denosumab versus
zoledronic acid for treatment of bone metastases in men
with castration-resistant prostate cancer: a randomised,
doubleblind study[ J]. Lancet,2011,377(9768) :813—822.
Dellis A, Papatsoris A,et al. Cost-effectiveness of deno-
sumab as a bone protective agent for patients with cas-
tration resistant prostate cancer[]]. Expert Rev Phar-
macoecon Outcomes Res,2016,16(1):5—10.
FH (R 3 38 F1 0 L B S, A o 3B 1 3R T TR 1 51 R
A IF 7t B[], BRAR A 9 B 2 B Ji€ . 2015,15(10) : 1984
—1986.

O3 B #.2016-08-18)





