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Research progress of immune checkpoint blockade therapy for
prostate cancer®

Meng Ting-yu', Hong Hua’
(1. Inner Mongolia Medical University, Hohhot, Inner Mongolia 010107, China, 2. Department of
Ultrasound Medicine, Inner Mongolia People's Hospital, Hohhot, Inner Mongolia 010017, China)

Abstract: Prostate cancer is one of the most common cancers among men, and it represents a serious threat
to men's health and lives. It has become a hot subject in recent years in the field of tumor immunotherapy since the
blockage of the immune checkpoint is highly selective and lethal for tumor cells. By using immune checkpoint
blockers, the immune system is prevented from exercising its anti-tumour immunity by blocking molecules which
inhibit this activity. There is evidence that immune checkpoint inhibitors can be highly sensitive in treating other
solid tumors, but in general they are not well tolerated by prostate cancer. A combining therapy with multiple
immune checkpoint inhibitors, screening of highly sensitive patients, and a constant search for new immune
checkpoint inhibitors will maximize the effectiveness of immune checkpoint inhibitors in prostate cancer. The author
reviews advances in immunological blockage therapy in prostate cancer.
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o ) 2 X T R B 2R ) B B B 1 2 SR BT M Al
3] I 95 (metastatic castration—resistant prostate cancer,
mCRPC) , il & i k2 b HAT 2%y Ak 23R 7
PRI L 38 D5 SR 0 g B 1 3R 97 7 Bk OR B
¥ mCRPC B A RS o i JLAE I S Iy
R, CHERG T2 R ECR . B,
FHE BB HA (Fod and Drug
Administration, FDA ) 73l 7& 2010 47 F1 2011 44t e 1
Sipuleucel-T F1 4 My ¥ ¥ T #k L 40 f AH OC Bt Jit 4
(cytotoxic T-lymphocyte antigend, CTLA—-4) B 417 il 5
FPIC BT (Tpilimumab ) 3 P 1 245 4 76 5 mCRPC Al
AR ORGSR Y BEE A E A
XoF T 91 Ji A A E TR R S I S R TR, A

A i B W7 35 A A8 BRI IR T P A I PR O {6
AT TE AR o

1 BIZIRRIERTIE T IIR

P AT o e A R, A R R 55 R AR
YTl e B0 20 2 R DLJEAE , o 4k B R 12 W
IE Y 7% (SR HL XA 15% ), 547 B T 57 i 6 14
Wiz e 1 o 120 T340, 42 Bk HT8 IRRE AH G R AE
ToANBOR L 35 7 A, Bk I3 1 88 E AH A
TR ER R Z M, FEp I, FiT8 R 0 R R
AR R — H 2 EIRSHY, XS IR E 2
N B B AN W b T A 9 O R B A
H1) Jij 5 5 PE BT (prostate specific antigen, PSA) i 2
I A K

Xof B30T J) BR 1 A B, R 22 R ARG 1
BB R OTBR AR TR & W7 - ARST B N o IR 9T I 5
X —RYT 7 5 AT R U A T 10 4 1Y
WER 3K 999 Xk T rp G A i A Mg L MEIEECER R
TR EERIGIT TR A, ZRURHE A
2ol 14~ 30 D A WF g, IKIH 2 e
R HE R Dy WA AR 25 B9 £ SRR T 2 IR
(castration—resistant prostate cancer, CRPC) HFEH
JUE R mCRPC BBt o MCi, © A RS IR 1Y
W 0T i 47 e R 1) 5 AR AR A R AN 3091 EHE TR
SECHR Y, 2RO A e A 2 e 24 T
e, K Af 0% B Ak AR, BT,
Bt X mCRPC W36 7 2 A7 LUF 7 sUnT i 4 . b
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R RS ER RGBT . REEIRYT S . SRR
ANBF2£ 25 (American Urological Association, AUA)
R TR Z Y (2P EE) /Y TCAE R
A RO AR DL e B AR B R 4/ CRPC (B, W]
e P LA TR 1R B LU R e iy A 3 1 I B8 3R 5 R A
AT, A HF5EMEY], 7E mCRPC &2 B bR e 1B
G M ¥ 2 # 2F 97 7% (androgen deprivation therapy,
ADT) BB W 9 K 5B 35 19 5 A4 77 1] Coverall survival,
0S) M 5% 18 2% T ik & A A7 W (vay progression—free
survival, rPFS) , {H IS 259 78 I FH 3 A% v 2 ) P
itk XF T B AR R 4 B S ie A o Z ok )T
(% mCRPC i 2 45 Al ME R 2 AR 9], anJ8
A & e LA Z2 Al T8 S R 1 2 25 W EAT IR T«
WF5ES R, X F mCRPC B, B Zv & i fE W
2 OS HIPSA B N2, i Al LR AR S8 % R
G R AU, A R A B e AE I ] 2ok A v 25
AETS . R . IUR . B . SRR SRS RN
X S ARG 22 ot B B 0 R AT UG
B -233 OB PEARZ ZRA YT, R Y A A S 2
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o T BRIk Z —E R R R 5 R
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HhORE T S g T 1 AN ) 24 5 523X T 5 T A BIF 5
IOTRA BT R 2R R 1 391 115 51 1 g 16 7 A
AR EER G . HETE X mCRPC (45816 97 T
AR AR 5 2R A 8] 53 g LA A 2 4G A e BEL I
I7 U AR R 0 Bl B A 92 A0 LA i R R S vk B D
R AR F 3 g . X T RIS R, BRI
Jif 96 9 A A AR K 1% 5 g O R ok AR A R M R
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W o SR A 5 BT Y7 vk D iR o i 91 iR e 42
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WA e pki® . G, Hg b, JE G BT 2 52 ik
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5N T 20 M ) A R A M BRI RE o SR e A A
A BELVBT Y 7 3% ol i ik — D LY R Al b P 7 A Y
JHC A g ol B B A A A1 ) 590 5 2% 288 52 AR AL 1) 45
B, DA BEL VT 400 36 B0 A 88 S 8 B L ) A g
1% SR BIL A S 78 2R 00 g 200 I ) AT AU, DA T 52
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PD-1/PD-L1 # %1 & 5z F3

PD-1/PD-L1 {5 5 i 4% 2 V8 75 T 40 i 3% M 0 =
iRt . PD-1KIK TG4 AY CD4'T 4i g 1 CD8'T 41
M. BUbKESARAE . AR D AN . SR A A A bR
B A, R AL 2 . PD-L1 2
PD-1 1% 2 ZEELAA, 76 1E & 20 6 o8 4 it b ¥ T
ik, PD-15 PD-L1 (W AH B AE HIJ& CD8*T 4 i 1%
PR o B B R A . T DA A A PD-1/PD-L1
0 750 BEL BT PD—1 5 PD-L1 B9 A B A FH 0655 0 738
00 e RO B, AT ST 40 LY e e 9 T
PR, IR B BR &b AR 8 B By B RTTE I R T
A R FHAE )™ (4 ) 700 A LA A 2SR IR A S e
o AG M PD-1 4 R DL K BT R w4
(Atezolizumab ) . il 2 & F377 ( Avelumab ) 1 £ 5L & Hu
$t (Durvalumab ) 2A 3= A 3T PD-L1 #0181l 5511,

R PD-1/PD-L1 1 il 551 76 JL ol S 4 fih 9 v #45

3.1

BB BEVF 2 A H R PR A 5 B 5 A A
B W b 5 41 P11 5% 5% 7R KRR . 2247 CTLA-4
B o A s e Sl VS o o A S il TV N
(programmed deathl/programmed death ligand1, PD-1/
PD-L1) | Ik E 40} 1% 46 3 [ -3 (Lymphocyte activation
gene 3, LAG-3) %! H A 248 F LIIR YT mCRPC (1
Ui G ERS A miJE CTLA-4 HI PD-1/PD-L1, T Al
7 N S IS e e N 1 1 3 S P LS L 71
(Ipilimumab) M 2 B BT (Tremelimumab ) . 49 1 B4
$HT (Nivolumab ) . JR I BAHT ( Pembrolizumab ) 45 .

P38 24 LA LA S
Bl Ik brb SR

DL AT A0 ) 18 T 240 i
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iR £ i

G EAG e s 57
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B T 4] J 98 S b R R B R
BT JE I A W3 & AR, Keynote—199 (14
T 56 [+ A IE 1T 9IR 48 BT IR 7 81 BRI RIOCR B 22
AN, XF 35 (5] mCRPC 3 45 B R M AT AT 1 a
WSCH, 25 R PSA B RN 8.6%, A 14
B GE i, 0SS 147 A AN T X —
25 519 SR A AT BB 5 PD-L1 FEAS [m] S R g v 2235 7K
V- R AR AT G o PD-L1 FE R 51 B g v B AR IR 1
A] BB PD-1/PD-L1 i 500 47 by 5 — 7 i OCR 22 19
— AN RTA BRI, BAT S A
fic1& & 5 4 (mismatch repair deficiency, dMMR) 8% f#%
TR AEEE 5 (microsatellite instability—high, MSI-H) ]
ik g6 50 Xt PD-1 410 4 55 S i . ABIDA A58 i %f
1,033 {51l i 1) J s A8 O A e B, 32 910 (3.19% ) /AT
dMMR, FH v 11 ] 8 & 4% 2 31 PD-1/PD-L1 G J7 ,
45 R WoRA 6 1] PSA JUIE > 50% , 4 B A U 2 I
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N, 6N A S BB AR B . Ah,
TF 58 & e B0 B8 2% 45 iz it 25 i) mCRPC £ 3% PD-L1
KR, X8 PD-L1 Al BB SR — A s &38R, A
X2 5 Wi ag () fo 9 16 3 38 1T BE 5 TR A 8 e it 25
K G, R4 R A PD-L1 0 7 v] GEH AT
BT mCRPC B & WIGYT . T X — A%, 28
HE 2 Ay BB ZR B e i} 25 (4 mCRPC FR & 248 T B e 6 i
A IR PR PTIAYT 5 I SR S5 SR 2 B, 5B PSAH
BUHRS50% , 8o &A% 341, 0Sh 21,94 P,

25 B 45 R R, PD-1/PD-L1 4 1 5 4E Hy 2 —
IPIE RO I A, (HXT IMMR/MSI-H Y #8 %97
QDS AN 2 S S R Rl K AR 7/ Tt 7/ B
T v UM RBP4 ok I B R g e BE TR T B
KR8 . BT, 28 PD-1/PD-L1 1 # 5] Bk &
N . PD-1/PD-L1 Ml 57 45 5 4L y7 . BUT S5 25
HIT FBAIG RIS EEA P T, 585 R E
IR
3.2 CTLA-43M#HIFIHIR A

CTLA-4 FRILF Tk 40, nf 5 A& CD8Oo
H1 CD86 25 G L 2 4 il fe s ) i DB . Rk, 3d
b A Sk A ) CTLA-4 38 % T LA G- b 3t 5% b 922 20
B A i SR B I PR, DA T3 i T 240 a7 3% AL RN
T N a TRl VAR N Il R VY W L 11N~ R
(Ipilimumab ) A1 il 3 £ BT ( Tremelimumab ) AL 3 .

B DE B4 R — R EE X CTLA-4 [ 8 50 F TG 1 4t
A, AT R R T Ibk B 40 i P g s . Her, ©
BEA T I, TG AR R 50 X B VT BB 36 7 /T
B B g 0 A b B i e UEAT T I S, AL EE
B—JF R ERA TR . — TR SEA 400 Bl AR A
{8 F 552 A6 7 25 90 (9 mCRPC £8 2 i T3 I DRI 62,
i 2 AR UG BT 2 RN R AL T s 2 S, 15
WAZE IR RN, AP 0S LI 25, HEE
Ik JE A7 3] (progression free survival, PFS) I
TXTHRZE, H PSA FEMRIREETE K. 7E mCRPC Y 1/
I0 3G PRS0 v & 0, B DC BT S5 S R 97 A P
AR . 7E4%32 10 mg/kg P UC SR RERHG ST (149 50
Bl H T, S H A PSA BE T (250%), 1
BB H g, o BB FERRIERRED, X799 4
F2 5% 22 V9 A FE AT J5 0 1% K TH 45 22 F 8 BV oy 2R
R 1) mCRPC JB & HEAT T — 331 TIT 9 149 i AL 11 R 5K
BP0, 3 A A 1) A T IS B DT B A

TRRMIF 25, SR ER, JFHLRhig 5%
BEFIALE 08 i 25 (11247 VS 104~ H ; HR =
0.85, P=0.053) , {¥ PFS W& 47 it 3% (4.0 7~ A VS 3.1 4~
A, P=0.000, HR =0.70) , HOZISL5 I %A Rt
VC LA Goit2F LA AR AL o R4S X BB BF 5 K
B R FH AP DT SR 406 97 AT RE ff mCRPC A 35 1Y PEFS 52
5, HI24 A1k, B LAY U P IE I A H R
i R 52 128 A7 R
3.3 REWESRMFNR

B7-H3 (CD276) T B N e S0 36 97 10 8 4
Mo BT-H3 B—Fh s 4+, HARERS %
IS0 R B8 1B IR S 80, T LR 2 5 b
3asE . 228 . HB5 R, AMORI &5
AT X 135 5 5 A% M i A AR R R A R 113 1))
B 7 510 R 8 S8 38 0 36 A B AR o bR B7-H3 Y 3
KAE L BEAT U 0 2 B, BT-H3 ZE TG KAR A Hh 1y
1o 283K 5 A g R RO OR BRI PR 45 JR A O
55 Ja B b R AR S BG4 R B oG . BRI,
T4 B 968 40 B B7-H3 1 28 35 7K F 1T BE 2 801 &5 12
2k B B e WG A M 1A R AE AR AR, X ARR
T ¥ B7T-H3 e 1697 16 1 5 g b v AEAE A

IR B 40 M 8075 FE A 3 (Iymphocyte activation gene—
3, LAG - 3) AR N Z A e i A5 o5, E ARG g
RERATEMEEN . BT, LAG - 3#AN
ST — AR IR A . R LAG - 3 Rk Tk
PG B4 T 200 R NK 20 5% T LA 2 e 08 N B AR
&, Bk A St pom & . AR A Bt
RIL, LAG=3 754 Fh 24 51 {1 fi 8 72 T 78 K 12 40 i
FE, S5 MR kR AL, $ER LAG-3
AT Sy 0 W7 e 988 1900 19 8 A A0 ORE 3R 9 IR A
Ub Ak, WANG 25 %k B 24F 48 & 1 IR FE R [ 1
(recombinant fibrinogen like protein 1, FGL1 )4 LAG=3
5 — R R AR, ZBRFE FOLI SR 1 45
I /N BRI b A AR 22 5 i HL 7R T PR v B B AR
FHWT FGL1 5 LAG-3 455 )5, 152 Fh M i/ B
AR e UL 2] /0N BB b TR S BE D B L X —
Sz By P98 G 8 G A BELRTT 7 TR AR AL T T Rk
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