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Current status of bench-to-bedside translation of cancer therapeutic antibodies
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[ Abstract ] Antibody therapy has become the first-line treatment strategy for cancer patients. As of 2013, several anti-
bodies including Cetuximab, Trastuzumab, Rituximab, Bevacizumab, and Ipilimumab have been approved by the Food
and Drug Administration ( FDA ) of the United States for use in clinics to treat cancer patients. It is believed that use of
cancer therapeutic antibodies in clinics is the most successful example of translational medicine. Moreover, development of
novel cancer therapeutic antibodies has become the spotlight of research in recent years, and several potential antibodies,
like MDX-1106 and BMS-936558 targeting PD-1, have entered into clinical trials. In this paper, we aim to review the
performance the FDA-approved therapeutic antibodies targeting EGFR, HER2, CD20, VEGF, and CTLA-4 in clinical
settings and the progress on the novel therapeutic antibodies under clinical trials.
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VEGF )] 3d it fie i i 98 ifi A8 #6026 ni i 42 2 ik 9o 1)
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JH AT, VT 3 ok 40 O U 200 R S A A0 R ML AR
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Tab. 1 Part of therapeutic antibodies approved by FDA for cancer treatment

Time of Antibody Tumor
Antibody Target approval Indication Side effect
( year) type type
Cetuximab EGFR 2004 Chimeric Colon, head, In combination with FOLFIRI[ irinotecan, 5-fluoroura-  Acne-like rash,
( Erbitux ) human-murine and neck ¢il ( 5-FU ) leucovorin | for the treatment of KRAS  anaphylaxis, cardi-
IgG1 wild-type, EGFR-expressing, metastatic colorectal —ac arrest
cancer ( mCRC ); in combination with radiation thera-
py or with platinum-based therapy with 5-FU for squa-
mous cell carcinoma of the head and neck
Panitumumab EGFR 2006  Humanized IgG2  Colon Indicated for the treatment of EGFR-expressing and  Pulmonary fibrosis,
( Vectibix ) KRAS wild-type mCRC with disease progression after  skin rash
fluoropyrimidine-, oxaliplatin-, and irinotecan-contai-
ning regimens
Trastuzumab ~ HER2 1998 Humanized IgG1  Breast,Gastric  In combination with paclitaxel for the treatment of  Flu-like symptoms
( Herceptin ) HER2-overexpressing metastatic breast cancer; in com- ( such as fever,
bination with cisplatin and capecitabine or 5-FU, for chills and mild
the treatment of patients with HER2-overexpressing pain ), nausea and
metastatic gastric cancer diarthea,  cardiac
dysfunction,  car-
- L . . o o diomyopathy
Rituximab CD20 1997 Chimeric NHL, CLL As a single agent or in combination with first-line Cardiac arrest, cy-
( Mabthera ) human-murine chemotherapy for CD20-positive, B cell non-Hodgkins  tokine release syn-
IgG1 lymphoma ( NHL ); in combination with fludarabine drome, tumor lysis
and cyclophosphamide for CD20-positive chronic lym-  syndrome, causing
phocytic leukemia acute renal failure,
pulmonary toxicity
Ocrelizumab ~ CD20 2013 Humanized IgG2  CLL As a single agent for the treatment of patients with  Salivary duct in-
( Gazyva ) chronic lymphocytic leukemia refractory to fludarabine  flammation, drug-
and alemtuzumab withdrawal syn-
drome, acute psy-
chosis
Bevacizumab ~VEGF 2004  Humanized IgG1 ~ Colon, non- In combination with intravenous 5-FU for the treatment  Gastrointestinal ul-
( Avastin ) small cell of mCRC; in combination with carboplatin and paclita-  cer, gastrointesti-
lung, glio- xelinpeople for the treatment of advanced nonsquamous  nal perforation hy-
blastoma, NCLC; use with IFN-a for metastatic kidney cancer;  pertension, renal
kidney use alone for glioblastoma thromboticmicroan-
giopathy
Ipilimumab CTLA4 2011 IgG1 Melanoma Use alone for unresectable or metastatic melanoma Hypophysitis,
( Yervoy ) stomach pain,

bloating, constipa-

tion or diarrhea
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EGFR( epidermal growth factor receptor ), X Ff
HER1 8 erbB1, & A\ 3% Bz A= K H F 52 {4 ( human
EGF receptor, HER ) Z Wl 5t Z —, J&— oy F &=
4 170kDa HY B 2 MR B 2 48 . EGFR i i1 X
FRTC AR 235 5 Sl B I DX R L DAY 19 i 21 T8 T 2 4
=R . EGFR [ KRR Z EGF( epidermal
growth factor ) Il TGF-a ( transforming growth factor
o ), EGF 3 TGF-a 5 EGFR 45 & )5 , i EGFR il 4
DX 14 s 2 R i A i Ak , B B0 TR Y RAS (RAF
FI MAPK 512 PI3K/AKT Hl mTOR {5 5 3 % (1) 7%
A, S ZAR RN A B, 490 ) A 0 T, £ O o A AR
I UE AL RS Y. EGFR 1R IR B9 % A K R
AR AR R AR, WF 5 B, EGFR 75 | BRI
AR PR IR | Gk SRR R 45 1 i A e Rk, HLHC
0 TR R 1 LT BT

FEXT EGFR Y74 %2 H H141( cetuximab )T 2004
AERAT FDA (HEHE , FH TSk 35000 i g AN 46 1 i 14036
J7 o Cetuximab J& A Flitk & 1gG1 AU i FEHUIA,
Cetuximab 5 EGFR FeM45 65 , ol A 20 FHINTH 5
FCAR B ZE G, T U K-RAS B9 Zag , DA 40 i
iR A AL 38, D5 R R A JA 71 Saltz
2B Cetuximab %F 57 44 EGFR FHPE{H A7 26 ik
as e B AT 1 1B PR, 45 R 9,
ffi ] Cetuximab BA — & WHLIMIEIEN, HEA R
LFIT 321 . Cetuximab S46I7 2546 & I, vl 3
SiR SR A0 LS A T 24 D RBURRE | A, S DL AR

P A AR AT P A S AR VR

MHJE H.31( Panitumumab )& % — Fh £ X} EGFR
MRS RESLIR , T 2006 4F K15 FDA HEiEH T45
JEWIARYY o Panitumumab J&—F AJEALHY [9G2 FHT
. 5 Cetuximab Mt , &5 EGFR BEA W & 1) 3%
A AR ETEARNTES: ADCC /R FIARS . 1l
RWTFE H & B, Panitumumab 7] I 2 $2 55 45 17 90
HAEAE R, Honda Z5438 T — 45t A
JH N R S5 7% 0 s 191, 32 R85 R ALY 25 Wi
7 IO, i 22 Panitumumab 3 A~ J5 , FEFI
U EAEER I AN T R, W TR ARG
DIBR i BT T IO e R Ve i i 5, 7T 2% TR Al
JH Panitumumab ##171877 o

% T Cetuximab I Panitumumab , i A HAth — 2k
B X EGRR M9 iRt IE FE W & b B 2 2R B 4T
( matuzumab, EMD7200 )& —Ff N4k 1gG1 Hitlk,
HATAET T 39 R a6 T 3R /N 20 B il 88 13 7
PR E5 3 W B IR TTRIOR , 34 % 1 B E AR
PG bR A A2 B (% 2). Hong 25 IR
F3K EGFR [N B 8 A431 4 seie /R, Hil &6 T
— MR BB X EGFR MIHTAR( AL3) iz bi ik mr 4%
A AR EGFR( soluble EGFR, sEGFR ), if 45 &
it EGFR BHAAE A i eg 40 i, w4 i) EGF /v 1) EG-
FR W% 2 IR B R Ak . %K Cetuximab (1351
RN, BT 5 EGF se 4454 EGFR % 111 4544
1 302-503 fir B2 ), I HEN & 55 Cetuximab 1Y
G L A B — DR E IR T RCR

®2 AT RIS RS T iR

Tab. 2 Part of therapeutic antibodies under clinical trial for cancer treatment

Antibody Target Phase of clinical trial Antibody type Tumor type
Matuzumab EGFR Phase | Humanized IgGl Non-small cell lung
( EMD7200)
Lambrolizumab PD-1 Phase | humanized Melanoma
( MK-3475)
Obinutuzumab CD20 Phase Ill humanized IgGl  Chronic lymphocytic leukemia
BMS-936558 PD-1 Phase Ill humanized Melanoma, renal cell, prostate, non-small cell
lung cancer ( NSCLC ), and colorectal cancer
MDX-1106 PD-1 Phase [ humanized Melanoma, renal cell, prostate, non-small cell
lung cancer ( NSCLC ), and colorectal cancer
Tremelimumab CTLA4 Phase I .\ 1I IgG2 Metastatic melanoma
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75 —HEA 2 BRI R I, KRAS 2875 (14 i 8 5
BTV 2B BPUIRTT IR PR LAE VY 2 BRI il
L RO o A E AR T e vk 7/ M D S R L
PEZE B R, T, Loupakis a2 o
102 £ 5% 7% 1P 45 I o (8 & TP R T EGFR R iiF
PTEN, AKT F1 KRAS W10, b i1 & 3L PTEN FHPE
H KRAS %A 248 0 B3 Tk B A A B K, Rt
NN, 438 PTEN Fi1 KRAS f4 4% i A3 Bh T340 e 4 F
POZE AP AL BRI =Z A1, De 25 2%t 773 44
RERSPE 45 I 0 B 0 DNA HEAT 00, RELR T
KRAS %8 748 iy 58 5 6 V8 Z 1 B 0368 97 0 A4,
BRAF,NRAS Ll K PIK3CA 4P 1~ | 20 M7 5 Y %8
A AT 7 BN VS 2 BRI . R A AR
HAEA KRAS AR MR DL T, X vy 5 2 75 2848
W TR Bl T A VY 22 B TR

2 L HER2 A S 58T A

HER2, B\ 3R B £ K K Z2 4K 2( human EGF
receptor 2 ), J&=—NH c-erbB-2 FER 4 (1) 53 A
185kDa [y B 54> 7 2. HER2 5 HER1( EGFR ),
HER3( ErbB3 )il HER4( ExbB4 )#RJE T 1 B ik & ik
T4ESZ R( receptor tyrosine kinases, RTK )G A 5
HER2 73| 9 10 & A Ji v 45 o AR L 20 %
~30% )R i #i5 HER2, H HER2 Y &k H
BHORTUG A R B T 3R, HER2 i85 KA
THAWSE R e , AN 0 SR s | e B R A
A >

BEXt HER2 9 1 Z 2R FAdT( trastuzumab ) T° 1998
HEARAS FDA v T HER2 PHESE R 3L AR 1)
BT o Trastuzumab 5 |96 40 Il & 0 7Y HER2 45
A5, L s AS [ ML & 2 B g 4E 1, 40 : Trastu-
zumab T FVHI Ji J68 444 AR 0% 84 2 R0 248 i 5] 00 o e, T
it NK 1A S 59 ADCC A 2% 43 i g 40 i, 38
BT A Ffr g o A A 2 B0

B 1 3L IR 968 40 MY, Trastuzumab 8% 2% 3 ] T
HER2 FH 1 B 9 B9 36 97, Matsui 2677 JH 55 3% ik
HER?2 195 48 NCI-N87 £ il £ 7. 7 #Rt B A% A 98 A
B ZEAH FH Trastuzumab #471897 )5 , & 3R Trastuzum-
ab ] W AW PR 09 24E K . Fujimoto-Ouchi 2528 ]
FHNH B R i~ 1 R BB AR A Y, X I Tras-
tuzumab S B AT J00 561 ek iR A= S5 A0T 29
WA T i 7 O B g g R RO . R, A
Trastuzumab AJ FRAECHR 5 T B 8 69T, fE—
TG0 TIT 301 ARG H |, Bang 4 594 44 B 9 B & 0 1k
AL, Hirp 298 4 3 % A trastuzumab BXA AL IT

TRIT RS, Ay 296 24 BB W RALYT . 25 WoR,
trastuzumab B6-& 1BI7 1) A& AL A AN 13,8 A4
H BRI MERECIL T AN ), Hit,
trastuzumab BEA- PRI 8%V A i 30 15 9 58 8 VR Y7 B
FRUE ), 2010 4F, Trastuzumab 3K715 FDA i T
HER2 [HYE R B4 B IR YT . Gomez-Martin &5
1 90 NMEERE M B 6 B th pF 9T T HER2 R B4
B 5 B3 RN M S WS I &R, & B HER2 3%
R B K S, 5 3 % trastuzumab BE-G 1037 4L
SRR | A7 5 R [ b0

Trastuzumab FEIfG ARIATT FHHUS TN E R,
HE ST K B, K Trastuzumab 25 T 30F
P 40 Mt 24, %) Trastuzumab Y8RP FRAL, S 3
RIT R PG, B2 AT SR T8 28 A X
HER2 B¥GTFHEBUIR . Davol 253 B3t T — il U
SHEPUR( Her2Bi ), i HL 1A th £ X HER2 F14EH Xt
CD3 WP Ap BLEEHUARZE . fAT TR Her2Bi 5% 1k
T 2 activated T cells, ATCs IR )5 3 B #
k5545 PC-3 T s Bdea e fid /NBRL, R 305 Rl 2 1
ATCs B9/ BUAH [, Her2Bi fE B B4 #F ATCs 93
g, — {2 Thl 405 IR Y TNF-a |
IFN-y; 75— 7 A HE CTL 40 %t PC-3 40 if (1) 4%
3, AT Z5CH A B8 A A K. Ma 2532 D 33 Al L
SR EPUAREE A ATCs 7697 HER2 FHYMEM B AR
WL RIZ YR AT AE 9 ATC B AL B #5352 T
CD69 M#IA , FHAEHE ATC 43 IFN—y, X FHEX &3R8
IT W e A E FHAG T Herceptin, (A T BA i 4 FH
ACTs FIETT R . Hapea %8 2 5 HER2 Hiik 544
KIFURT AR T BT AR -G8 KR & AR anti-HER2
NPs ), G4 K 0K RE 0% Z BH/E HER2 FHPE A B 59
SKOV-3 41l g 1 , I HL 5 9 Bl i 93 20 Jit o9 Ak i 7=
AR . Parka 45 % HER2 B HEST T 24
KPR i Be S IR A , PR s R AR AR
JEAAR R, R B HER2-B] 5 25 i S Ak, Al 7] 78
HER2 BAPE/N RS RR AR R e S R A W) A
SER PRI IR 25500 o

TCIE A BT XF HER2 (1) B 5 B BT 44, 34 J2& £ Xt
HER2 11 CD3 fSURE SRR , i 2 BT R-44 K B0k
DL K A e R B A, #55 aT 40 HER2. FH A fih 722 48 A Y
At R FH K S B AR , TR YT RO BT AN
AR AT ZERAA HADIR YT F-B, A BRI R AT IR

3 L CD20 A S BT R

CD20 J&—Ff B A /L Hi e, EERIB TR B
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AR AR B AT ) e T, 32 e A T Y
B Sh W 4% B 40 M BB AN A4k . B 4
WRELREIET B 400,95% LA LAY B 40 i ik EL s &
ik CD20, #fXF CD20 MYFESPEPUIA S B 4013k 1M
) CD20 FES M2 A Jn , S Uik n Fe B 5 E
NAEEE NK 4010 1Y FeR 254, 8 il SR i 14
RIS 10 40 B BEAE FHC ADCC ), 412 2 B W 41 fifg
NK i At e 20 i i) A s sl R 49 s ik 5 CD20 2%
B, ] BT HAMA R S5 A, 18 T 2 kA
TEAEAMAS B RSS2 5 W, 308 3 A MAE 1Y) 248 i
BEAEHIC CDC )T A3 8 248

FEXT CD20 A9 F 2 F 40 rituximab ) T 1997
AEPESEE FDA b TR 2 A7 4 ECk B 3 A
WRES MM L5 Y697 . Rituximab i A Bk 4 Y
IgG1, F %58 i iR ADCC # CDC 1E A4 CD20
BE 9 EL 3 4 . AR S N B & B, A 18 90 3
Rituximab Xf BT A 2580 B 40k g, EE B X E &
(1) B i RARS T IO A DE Tk R A0 2T B 3 TR YT
RO . AR BEZE I A R A AR A, 38 4 £ 3 T il
A Rituximab i F& Wt £ 7= A4 3 0 e b, 9F H
30% ~50% B AEFE AT 4 [k I 93 B 35 X Rituximab
AU

Ocrelizumab( gazyva )J& 2013 4E 54k FDA It ifi
()55 —FhEExF €D20 M AJRALPTLIR, B 52X TR A
TRIRA I A0 v P 112 bk 4 40 P9 afi s CLL )
BIYGYT o Ocrelizumab J& — B 28 5o BH FL AL B4 1Y) 11
RIGLUAR X A i S v b 35 1 H ADCC FEHT, AL
113 AT LA A 5 s H A

T Rituximab 1 Ocrelizumab, it A — & 41 X}
CD20 WP IEZER & . 41 Obinutuzumab J& 55
—FhaERA B 1T BPUA, B 5 CDI16A %A
B4 A S N A I B S S ) Qe 0 N R
A1, Obinutuzumab 8 7] 5 Z2JE 4% HhHkr 41 9 pol-
ymorphonuclear neutrophil, PMN ) [-f) CD16B 454,
FFAEHE PMN B TNF-o, IL-6 F1 IL-8 FFA2 HE HXT 41
MMEIAENE ] . Gasdaska 2 % ' Beit i T —Fh
FEYER T CD20 BYHTIAR BLX-300, %14 5 40 40 fifg
25 G BT SRS Rituximab AL, 1H AT 515
TSR ADCC FIPEAT, M H 51 CDC 1E 355,
Ub AR A B A e T R
Bk, Liu 20353 5 — R0 E 9 CD20 4t A
HIAT7 Pl A 2 B 40438 . 7 LR
e ABATTEXT HI4T PUARIEAT T e, RS TRk
) Fab Fl F( ab )2 $Uid, s xE J5 19/ o F B iR R of
ARCHET B QUM T, IR B A A bk TR A% AR R

MA R, SRR BN BRI B 4 LR iHr
LTI E NS

4 I\ VEGF A% A BB g

A5 A X T B A AR U % B G T 7
R A LAY R F R, VEGF fi¢ 8 T 2, VEGF
5HAZK VEGFR 454G J5 , TR 45 N Kz 240 f 1) 7 Ak
MM KL, FIEEEXT VEGE B HE 2 EHiA
SO0 P ot A A A, A R S iR A K A R
Tq]_?ﬁuumﬂ S

£1%F VEGF 11 DA% 5.41( bevacizumab ), X KA
FLHrT( Avastin ) 2004 4E3R15 FDA b 745
S AN I R R B R AT
Bevacizumab 7E s IRIGYT HHUAS T A EE BRI, 76 IR
R R IR YT R, AR R 1 ) 10mg/ kg 9 Bevaci-
zumab T B B R AOROR . X T2 & R A
A3 SRS Sme/ke 1) Bevacizumab 51T A &30
HE R (05 2%, A2 A2 B A R %
T2 1 9 1 56 A% 00 JB 3, 25 R FHAR YT Bk A 1 H
Bevacizumab 2P & #1255 £ & 009 B [ v, IR T A
R R () LR AE TR

Fr T FDA #LAER DLAERT, A E X VEGF 1y
BB IS T A BB SE 45 5. McCrudden 4547
TR NP0 9 40 e 20 7 A FSUR LR B FR J , R Js 4y
T4 VEGF BIPTIR( Ad. 6.1 ), 58 2 W, H542 5 .,
5 BRAZPUV T A 355 400 1 3B A= 0t A A A, 4 o A
FEIA K . Rowe 25 DL URAINEE 57 (14 B 1 400 I3 I
AR TR B A S 1 JE S R T ST VEGF (194t
PRBEATIR T, 2% BRAZ oA X Jifr e A K 0 10 ) 2R 3k
95% LA I, I H.5¢ A4 il 17 B HE 20 R i) il 2H 21
5.

P T D0 BT 308 400 ) P LA A A s A 4
Wi i) A 1 (B e R Bsf e il 45 5 1B W 2 A /Y
VEGF, [H I (4 B FH AR K. Tol 2547 %t 18 43l ik
13 VAR BB I A AT 1 235 W e S8 R AT 400, e B
1.3% F11.6% WMEELRE T Bbtzs S e,
It HXFhEIE FZER T B R & i, B xix—
RIVEFH , Hapani Z8°° %} 12,294 44 3 DL AR B 06
JFRERE VAT T Meta 4347, A1 2 DX 2L g 35 Hh
W LI R RN 0.9% , N E I 2 L 51 5E 19 48
TRE 21.7% . B afLMEIER T k8l T
VEGF 7EZh 0316 52 b i B Z/E F, IRk, £
DR BAYT 2 BB T 4325 R AT e R I RIAE I

5 L CTLA4 A% S8 A
YK FE P T bk B 40 B AH S BT B4 ( CTLA4,
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CD152 )J& CD28 KM b1 , FERIXTEIHILEY T 4
Mo . HeAdiAh CD80/CD86( B7-1/B7-2 ), CTLA-
4 5 CD80/CD86 [7E I JJiLic & F CD28 S e
SEMIS L, CTLA4 5 CD80/CD86 4545 i nl ] 41 Jifd Py
i I PEAR 5, S0 T b EL 20 A 3 Ak, AT 3R
T GRUE I R B R O L 4 AR A o BE TR A FE
Jiea F AP, CTLA-4 Xof 94k B2 41 B A% T RE 30 461, Al
SN BT b T S 2e | 23 1M IRe fo i ik i &
AL Z —. UL, Fe 5 BT CTLA4, FRARIL
XoF T O 240 B g 0 o P A R AT AR 70 e 7 2 T Ik
2RI IR EH AR

BEXF CTLA-4 B4 DL H45t( ipilimumab ) T 2011
AERE FDA b T RARFE IR, X JE—F
IgG1 R, Al i gF CTL 38 5 , F-4 gk Xk ik 92 40
LA A5 o AEAE /N 248 i 98 R /)N A48 A i R85 v
WIALSFIR & ipilimumab T (3 1005 il g 4 E R
BEEHNAEERTS L EREFRISHIN/N
M0 2 H P ipilimumab RE AT RUEE K Y
RAAER T ipilimumab JRY7H RS BA (6 20 iR
HIJAIT 36 MR R LB BAKRMNE L.

B TR UC B, ol AR X CTLA4 (PRt e
W& . Tremelimumab( CP-675,206 )& — Fl &1 %
CTLA4 1 1gG2 Fiotk, BRI T | I I AR5 45
MR ZPUR T E 10% (GRS R 6 208 BB R
P B KR B I R AL Sangro 455 A
Tremelimumab &7 HCV 5| A8 A AL e , & B 1%
YUtk LA — 2 BT R Ao 2 Dh g, A5 0w
NAEE R 24 )5 2 300 8 0 7 s i T s (ELL T
HA BREITROR R AF, A B2 i — 25 I
AT

CTLA4 HoAR sl Al BLAT — 2 BBt M fe s
VER R AR YT 5 W DU W] 7= A B A 3R TR 97
H. A Hurwitz 2557 6 CTLA-4 $i HRIE 2 i 98 200
REWE 45 14 R TRAMP 550 B9/, 7T 75
S A R TITIRE Ga g  2E (A A & R Y kA
Bl 75% FRERE 15% . Met 258 [l CTLA4 Hiik
PG OVA, 06, DU BRI 19 DC P2, & 30 AT #E
60% LA b i /NEL A ] E. G7-OVA Ik [ )% B2 At R
MK
6 %%t PD-L1/PD-1 K& F7 1 H ik

P PEANMSET- HF 1( PD-1 ) /& CD28 Kk
B, HBCAAR PD-L1 & B7 KiE M 5. PD-1 Fik7E

WEALEY T 4000 . B 4R B AN B W 4R i 2 /. PD-11
BERIA TR T 400 B 40D . 55 40 e R 58 4k

A7, PD-L1 5 PD-1 4545, PD-1 Jifd 3¢ X
ITSM 25635k b 11 s 2 R AE i Ak, 5545 T iE Y
SHP-2 BiMR g, [ Lyk F1 PI3K &= WAk, £ 1%
IS S, WA HI B ThaE . BFos &P,
Z T i 88 40 Bt =5 R 35 PD-LL, MR8 4n g 2 1 Y
PD-L1 5 /Mg 12 1 ik EL 41 i TIL )R i PD-1 454
Jei , PE AL TIL 408 A 2 BE 75 5 FL 0 T
HIBCIIRE e, FHUM IR S e ki iy 2 0 2
T PD-L1/PD-1 7E I 4 95 0k 3t v A SC B84 HH ,
FEN G 2R FH A 33K 19 A 2 1) R R LR
FHUE T, 012 B R AR RIS

BUEERT PD-1 BRI 5 , Brahmer 25 % 4t
PD-1 fEAHT( MDX-1106 )IRY7 META S48 , T 1l
PRI IG 45 FAE 5% Spt HA R At 52 0, Az
IBITIY 39 Bl R 208 4 i AR /N2 i it da
ol B A R U L B BT S5 s R A R
Mo FEEFHERXT PD-1 (9 PAHE lambrolizumab( Z BjFR
1B MK-3475 )47 1 135 151 B 30 2 23988 1) I PR X 6
W, Hamid %5 & 3R P B AR 19 s i R ok 38%
It HIZ RN HR S BE 2Z R B2 o RS R h
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