cJ

8 X P VIS N

E25 82758 http:/ /www.baishideng.com/wcjd/ch/index.aspx

DOI: 10.11569/wcjd.v25.i114.1231

HFRL N BIZYE 201785818H; 25(14): 1231-1239

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

& #F EDITORIAL

PD-1/PD-L17EBIE G IT R RYH E

R, R} Rk

R, 2MKFH—GRESR H4 2 M 730000

KR, ZMKFE—ERMBIF HH G 2T
730000

REM, B, EEEIN, T2MBMEBIPEB. SLIRIPE.
ShEiEB. HBRRIDB. ARERRARMEBInRS
3. HRLRZHARIE

YEE T A BB R ORRMLRTN.

WS KR, 208, FEEIR, 730000, iR =INHZR
FOE8113, ZINARZE—ERPEIMY. guanguanlin@163.com

IWFBEER: 2017-02-27
BOBEA: 2017-03-29
#SHE: 2017-04-11
L hREER: 2017-05-18

Role of PD-1/PD-L1 in immune
treatment of tumors

Zi-Ying Dai, Quan-Lin Guan

Zi-Ying Dai, the First Clinical Medical Collage of
Lanzhou University, Lanzhou 730000, Gansu Province,
China

Quan-Lin Guan, Department of Surgical Oncology, the
First Hospital of Lanzhou University, Lanzhou 730000,
Gansu Province, China

Correspondence to: Quan-Lin Guan, Professor, Chief
Physician, Department of Surgical Oncology, the First Hospital
of Lanzhou University, 11 Donggang West Road, Lanzhou
730000, Gansu Province, China. guanquanlin@]163.com

Received: 2017-02-27
Revised: 2017-03-29
Accepted: 2017-04-11
Published online: 2017-05-18

Abstract

Immunotherapy has become a hotspot in
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tumor therapy research because tumor
immunotherapy has a remarkable curative
effect. Programmed cell death-1 (PD-1) has
two ligands, PD-L1 (B7-H1) and PD-L2 (B7-
DC). Upon binding to T-cell surface receptor
PD-1, these ligands play an important
negatively regulatory role in the immune
response. Since PD-1 can restrain T cell
activation and proliferation and even induce
apoptosis of T cells, it can make tumor cells
avoid the immune surveillance and lead to
immune escape. Tumor cells can continue to
express PD-L1 and reduce the body’s immune
response. Blocking the PD-1/PD-L1 signaling
pathway can reactivate the exhausted T cells,
enhance the immune response, and thus
strengthen the control of tumors. It has been
reported that suppression of multiple immune
sites has better effects than single PD-1 or
PD-L1 antibody immune therapy. This article
will give an overview of the PD-1/PD-L1
signaling pathway and discuss the role of
PD-1/PD-L1 in immune treatment of tumors.
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S0 PR DR 1R A T PR T g N RO R
BT R EE P LR H A LAPD-1 5 Hfh 2
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2R)MIIL-7TREIE s R A SE IR 152 A4 K
J%(tumor necrosis factor superfamily, Tnfrsf9)F/!

Cd200r231A8 Fifl. ZEPIPD-LIAE T P %

2017-05-18 | Volume 25 | Issue 14 |



EHPA AR — NS5 Ag RS s —
AN N 2 S B B, & PD-L1iARIG YT
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5 1 B A 7 X P RO B AR R, B Tk
N T epp B Ty (E AT LA EE B HEA R HET o
L1534 VB v 5 280 T A D388 I T B %
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Tith 3% 8 R 5 A 498 58 1 T DA77 A B ) ok 2 [
XL A" 1, BAREREARNT)
BERITAN AR 71, A& T(interleukin-7,
TL-7)fF P 75 5 52 40 B 10 B2 . 35 Ak
B GE AN G PR S — RS R ¥ R P E
TER PR, FIL-TRIE 5 1% 5 55 4 570 BT
PD-1/PD-L 15 5@ J5 . & 1 ™. $:52PD-1/
PD-L1FuAR IR IT A RHIL-7 [ NARURK, 1 A% %2
PD-1/PD-L1Fi AT AT B
IL-7F1PD-1/PD-L1FUARER & 16 7 AT LAY 58 5
LB EE FYECDST T4 &M, I BAE
HEy-T 3 & (interferon vy, TFN-y) A1 8 SR FE K
TF-ofI7PE AR, 7R T 8 S A 4 B A TL-7
AT R LAY ZE 25500 T 20 B 5 98 1)t o g0,
PRI, R SR AT REA T o 40 P A S5 1 2R UL 38 A
B ) L TAEB Y, IL-7. PD-1/PD-L1#
B AR YT ACE LA S 2 75 1, ISR R
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2.1 B & Fym W5 E A5 2 1
P IR AL, R 2 Bl R PR K 5 1 4
R, EEERMAYE R (Food and Drug
Administration, FDA)#t#fEPembrolizumabf T
BIT AT B R AR I B 7R
KPNOO6H, 2583441 AT RIS ME B R
R B BEAL A 2H, — A2 Pembrolizumab
10 mg/kg, ELERMIERE, 75— 4143 wkik3Z
1/XIpilimumab 3 mg/kg, & Z4NTHE. EIAK
PN002, 5404 A Ipilimumabifif 24 1 # 5%
PR AR BE LA, — 453 wk
$%5% 1/kPembrolizumab 2810 mg/kgift ki
9, H— s EE i T 5 R R,
%2 Pembrolizumab ) & 35 75 Jo i i A A7 11
(progression-free survival, PFS)F B xH BA
it B E EGER. 50k Bk E
JR g E 7 2 (O TILHA I PR ARE 4N 1 418451 4]
1E1. BRAFEF AR ArfFARYIRIATT
REZR R, BN ZNivolumab L 25677
HIAST. 21 19RYT )5, Nivolumab4i &
TAIRTFT3% ISR, ST BT 1 &
B R RNA2%, SRA IR ok
H 3 [ R 2% 2R K 2 B B2 25 e 16— TR s
PRI AN N T 405451 W 1 % e 1t B8 € 2308 R
., BN NivolumabBa 2576 7 Bl RS 1T,
NivolumabZlORRI.32%, &%t BE4LA3£5.
X SRR IE B TG 1R S A R a T T SR, A
HIPD-1/PD-L 146 77 R 1) 36 € 38T iR
[H A .

2.2 Ak gm e A R Ok B R I i A AT 0
—IidEE . W SE5e ALK 30501 R 496
JTIIBEHINSCLCRRF #21 & 1INt fl 4, 2
ZPembrolizumab(200 mg/3 wklil & 7l &) 8k
FETHRMAT. 85 R 8K, SEG0STHM
t, PembrolizumabZd PFS#ZEK:4 mo, J410.3 mo.
P4 4H B 6 mo N o 3k e 1 A 40 B 43 )
H62.1%F150.3%. H76 moiEfFZ (overall
survival, OS), H# }80.2%, J5& N72.4%;
PembrolizumabZH FJORR WAL T4 G 4b 7 20
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(44.8% vs 27.8%). iR FHIEMHINSCLCHE
AR BH W —RIAIT H, PD-L1IERIE(=50%MH
i 98 240 ) - HLJG 3R B 2B K R 52 Ak s ) A8
R ELJRT B (anaplastic lymphoma kinase, ALK)
FLA I B, Pembrolizumabif J7 7] LLIA B LU AR
HEALIT ERKIPFSHIOS, BN R H &, %
AR TR T, AN B R AF o /24

= FPembrolizumab ] 5B — K B 0 K
I AZHN A R R S5 1% 2 Bt R i R 56 41
5L 1495 ¥ 2 W A K INSCLCHE &, #:52
PembrolizumabiGy7 5, ORRN19.4%(E K &
HORR 18.0%, #]i2E3#24.8%), FHIPFSH
6.3 mo(H K 153 6.1 mo, ¥Ji2 H#12.5 mo)™.
2.3 B — Ik TPD-L1E Ik IR 502048 5
TR, 10241 B B 4 23 PD-L 1 3Kk P 14 K
N42.2%, T TE IE 5 X HR A 1) B 423 A Al
BT 55— I K 35 [E LB S5 13 RE R AL
LTI Z ol AEE BRI 7T,
5396 SR PD-L1PH M B R 8l 5 IR
HEEERENES. &RE RN E
i tHPD-L1 3R LB 40%, 5 &2 wkish
JikyE & — %10 mg/kg Pembrolizumab, 24 mo
BH B R 1 R B AT 2 BN R RO R A
TS WAl — U7 2. @it & VP4, 1341
(33%) BE AT T AR B, 320 B E A 17
#1(53%) 5 H H bR 28 I6 7 i K/ HE LL A BTk
A, T S SR ] 8wk, H A e 8 R AR I T
40 wk.HF A7 PFS 19 mo, 6 mo PFS[K) i # %1
R A26%, LA IIA11.4 mo”. fE—
4 NKEYNOTE-012(f#F 7t 7, HL6isk Hi 65
il 3] B i PD-L 1 R B PR R 3, H 39451 44
NiRSE, I FPembrolizumabififr. 66.7%1)
(16/39)425%2 7 — IR LA_LITRIT, BRSOV R A
22%, A7 BE178.8 moJi, 6 mo PFSH24%, 6 mo
LR AR ZEN69%. HAL USR] 98 wk, H
LI S RE B2 ] A924 wki*®),
2.4 Z5Wh s — Tk [ 298 a1 A= 11
AR, HLLiEEPembrolizumabi Il ARG
PE. TERCN RGN T 4105045 B A e S 2
MEAT MR M 2 e FR . TR B B |
SRR S T B R R, AR AR
et 1) S5 RIS &5 L R 1 B T 1 B 2R s
E S R DLER K N 7E S Pembrolizumab & 4
10 mg®F T A i, 14 d4A 25 1R, EEL& S
Je PP RH 2 WL I L #EF120 wk G B AH R TG i

1234

Fe A A RIS 45 AR B, TE4 1) e e i i
B 10 B e i T AR N 1 2 R 4 T
& BRI, 40%[1] B3 242 Pembrolizumabifa J7 #
s i, BLAE B, N AP S S 2
TG 52 R 1 R 1 R N 2 iR T 1%, AH TG
2 I, PembrolizumabX| H A #5 B & E DI RE &
BB N0. BT 1L -1 45 i B R 415
B IREBLRE R A R 2910%-15%, IVIA<5%,
P D- 10 S ¥6 J7 7R HE LA R Th e R [ 1)
&t H e 159 21 R4 7 .

2.5 A s — T LI RE T 5T O Y
[ HASEEG/E 46 M B 41 g5 (metastatic renal cell
carcinoma, MRCC)H 1P D- 1411 71 1197 2%,
V4 S T 2 52 0 B e LA R AR R R AR
RIT I EE ENL A L(H VAL D10, IF
S Ee kA S Nivolumab 0.3+ 2.08%10.0 mg/kg,
3 wk—k. FE Hbr2PE PFST &
FIREREIRR, IREL SAFEORR, OSHI
et 1816 EE (10%) 1% T 20— A7 e
DL A GV, 3N PFS A B N2.7

4.0F14.2 mo; ORRZ3HH20%. 22%F120%; H
FLOSH18.2 mo(80%CI1,16.2-24.0 mo). 25.5
mo(80%CI, 19.8-28.8 mo)#124.7 mo(80%CI,
15.3-26.0 mo)!"™. Z I R S 11 AT
A ARG, 3845 7 25 mo OSIIIT AL, FDA
BT Ix Sl AR 25 SR 1 ENivolumabH T
P B A T A R IR CC . 7 — T
HAEE S S K EERER RN 20 1
W AR I, HBMS936559(PD-L 141l 51))
F T B 4 e (19697 1, ORRIN12%.

41% B F AR E, 24 wk PFSH B 553%,
5% B FH RAEIR UL EAR RN, i FRFAN
P8 i IR 5,

3 PD-1/PD-LIFIEMETS 5 RAVEXEIBTS
WEFR PR B, KB A RF SR P R BLP D- 18k dit
PD-L VAT X R i6 7 I A REIE B R 1) £ A7
K, T EA] G RO IR R T S 2 S
SR, AR RMAHEAER. B HPD-1
Pt PD-LIFUAARIATT IR A 06 2 i 2 T 1)
I7 30, DI TR T RO R S e va 7 T
. R RIS AR TVEN T
YA TR TE BRI B8 A B G, JE BAE
— S IS B A o e R g A P

3.1 PD-1/PD-L14t4kFeCTL A-4 bRk Z_ 8] &9 B
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FIYE A CTLA-4X 4CDI152, 5HAABT T
SEEHFTHRTCRPNE, S5 5% KN 1)
B A,

Wolchok 1] 1 BAF 5 & 30, FINivolumabFil
Ipilimumab®E& VA I7 5315 B 30 22 €0 25 1Y &R
&, %07 R FTH B FIORRN40%. 1E65% (1)
B3 OISR B s RIS BhEHE . 76 B2 AN R R
7K HH 5% ) B K57 BT (nivolumab 1 mg/kg
ipilimumab 3 mg/kg), &M 5N 2 N53%, fif
TR PRI/ 80% LA . HIKIERH, PD-1/PD-L1
PUEFCTL A-4P LR A YT TEAE 24 LU 1) 2
AT LWL B TR B MR IR, K
B — PRI AT I 5 T3 0 2 A PR E T
PRANEE RN (KR v6 7 7 520, R R
oA T S I P FRE (1) 400 i B T N 2, 7
A= R AR BAG R 52 1R G e JROBE, K e A A7
ARSI S [ 3P R Z IR MI LK 2 Lussierg !
WEFER I, LR E R A, 5 PD-1/
PD-L1#i&¥697 4 PD-1 5PD-L1%i& T, (B
FECTLA-4RICD80/CD86 LI AN, [FI}, B 5%
N R RIS FHPD-1/PD-L1$iA M HiCTLA-4
PUABE A VAT J7 :(Ipilimumab 5 Opdivo-1077
%), PFSHERE 1% PR /N R K2 H60%. X5
B PD-L1HUAAIR ST (/N BRI 0% FRIPFS ™ AE
BEEIR PR G, R4, 5 AR /N AR LL, Sk
IHICTLA-4VRIT %A R 28 TIRE #
B PR PR IR R IR 9T 23K, 3 3% B 7042 BEL BT SR s 1Y)
HEZ M EA RN, 5RMPICTLA4E R
M FH PD-LAT A st AR ER 1 /N A L, 78
AR I/INBR R, 5525 R I bR 2 i TR ok 2
S L T B A 21 A, X TR AR ) P AR R
I7 20,
3.2 PD-1/PD-L14utkF=4-1BB# 5 7 ¥ B 7F
A 4-1BB(CD137)J& T MR SE -1 (tumor
necrosis factor, TNF)SZ /K Z i, 7] 4k 40,
ALFETLN AN H S8 A% (natural killer cell, NK)
AT T, BT BN I T I e 7 25 b
I 3 38 R 12, 4-1B B A B 1 it 4 (4-1BBL)
EPUE BB A bRk, B R R R
(dendritic cells, DC), BZH Mo Al E WG 4R ™), 24T
Y1 AR BENK A A IR 1 40 R, 4-1BBH BL7E
K, HAEHZEBA—A /DT TR . R
P RGOE G, Isn4-1BBIEN7, 8{E4-1BB
B, TN G 2R G0 4 i 1 B Y,

W5t K M 4-1B BB 7P D-1 PR A A
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FATETDS /N B G L6 455 210 R G 08 JiR 14 45 22 1)
B16F 10/l 2a 4 2 AH i = i B i A vp 3R
U T BRI PU R E E, Reme AR AR R TR
BRAF V600EZE [K JX 3 ) 3 4 2298 /)N B S B v
KL, PD-1/PD-L1FiiAF4-1BBE SN B AR
IT 75 S A T R I e i B, X R
42 ) B S 53448 41 BB 77 I 4P D- 115k
BRTT A R FIFN-yAICDS " T
g, BN T AT PECDS TR L AR [ e YT
PEPUAR S F. HIPD-18(HIPD-L1/14-1BB#3)
FIBE SR YT 5 BN T I 512 12 T40 i 1 43
kb, Horb— AN E4- 1 BBEGE 7T LLiE S R ik
— i 5 T B SR 12 5 AT SR I e S TR T
(eomesodermin, Eomes). 8 (IR 55 1, @ik 1
JHEICDS 5 T4l i (regulatory cells, Tregs)
LR FITFN-yMIEomes 125 K ‘& S KA 7] LA
Rt s A R A EC TLIN 2, (e b8 2L
R, R FEARI RS DU N Ak, 75
C5TBL/6/)N B B 1697 S s ik S b A F (1)
4-1BBEEFI R B EE0AR B S AN =
FHIAS K B, 4-1BBIEIF 5HiPD-1BA 16
IT A2 CAFE AR 28 PE iR /DN SRS AL o 5] K e K T
PUI IR RISLAC A7 T M L2, 75 5 1) AR T4
JOATCZ TN 734k, T W4-1BBHEE) 71
L HiPD- 1A V67 B0k B U8 58 7 19
30,
3.3 PD-1/PD-L134hF=C D43 AR Z 18] # P B 1F
I CD4'CD25" Tregsn] AE#i i £k 1) H &
PURFT TS, 58 G2 i 52 16 4ERe A g
LI A %, J2 AW SR 1B YT R 3
G R 22—, $Ii % 20 B A ] 38 3 SR 20 A
B VT B I L2 RO HAR AR IR
H#Ueha 5P 5L W, FHHIPD-1F1H1CD4 70
BEPUARIR A VR IT HL B — A H TP D-L 1A YT, X
B16F 1022 €8 258 150 84 o JifJgd (19 28 KA I 55
PRI, A A7 2 BT K BLAE FAh iR 2 A
FN B R IA EAR YT 2. B L5 iE i
FBFPD-1/PD-L1 Pk 5 50 B SR IR 9T 25
I /S Be A i) g A= &, T FHC D4dL A& AP D-1/
PD-L 1 PR A IR 7] = AR B B[R]
FIHIEH, > CD4 40 B T DU ik ik B 45
w6 B8 R S R C D8 T4 M 14 486 B A 5 L AT
LAPD-1"CDS8" T4 g ffa fif 38 331 .

o HEAS iy 4H 21 34T RT-P C Ry BT iE
ff FHPD-1/PD-L1HU AR HLC DA B AR T 4L
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