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A= 77 41 ELE (Hodgkin lymphoma, HL) B91lfi R
FPRUES AR DR e/ ME TR ) T B T 4R
ALY RS I T A0 RS A . BUAh, Bl AR A Y Ik
K B2 A DI R MR 0 i - i i 21 4
AT A I R AT fi Mo A i, a8 ™ B R M AR T A
AR R DG B SR T o HL BIRIT ok 1T %8
e, 045 T 4 Atk 42 04K (T cell engager antibod-
ies, TCE) f 25 4x 55 41| 77 ( checkpoint inhibitors,
CPI) Flix S PLi 24K T 48 ( chimeric antigen recep-
tor T cells, CAR-T) , A7 Bt — D8 w97 2, o ic
WIS, I NSRBI 52 AT 1 2 A R SR g T A
MBI P

T 4RafTHEF I

T 40 M7 32 7 B AR sl BR SURE S BT AR, BE [R] B
GG AN R 240 AT 4 3 2500 40 R B 2 ) o3
-, ot 200 G 5 A ) T IR AR L, A O
A8 248 T 9ed 240 B ) L R AR E T

CD30 J2&—Fh 5 f B 45 H , 7F Reed-Sternberg 4
L (R-S 2 ) T = 2638, MG Ak 0y T F1 B 4 i
A/ RIS, R 20 U A7 G bk EUR A Y
bri&. CD30 W i i #i& T iF JAK-STAT {5 5 1%
38 5 A1 PIBK-Akt-mTOR 41 Jfd {5 5 1% 538 %, 1
HL 1 % A S v e 4 s VR R A e AR B 1] o7
BRIV TERL AT . CD30 BRI IR R 46 T 20 4
90 4EARHT, SR, LI () 2 S BRBUAK 25 9 011k
A U B BRSO e A v T T 4R M A
T PLikry= 5 Brentuximab vedotin ( SGN-35) Fl137¢
CD30/CD16A HUARTE Ifh AR i 55 i 53 v B4 1 07
R4, I IR

Brentuximab vedotin( SGN-35,BV) X CD30 431
EE R, AT PLRUE TR B 25 MMAE B ISt iA-2Y
PIBIE Rr R ese 259, il i 5 CD30 Hilei &, &
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£ MMAE (%) i a2 fe . BV BR25I07 & & XER
HL 5 0], S 20 3k 86% 1, Mo | st i T
2 M A% 4 ( autologous stem cell transplantation , ASCT)
Jo B RIRE I 3 A TG i 12F B A 7 R ((disease-free
survival, DFS) AJ'3k 58% 2. BV 253477 ) &l 1F
/D R R — R I 5 25 WA B R R B L Re AR
UM a2 o FETF X LE I R M5 45 5, BV T 2011 4E Al
2012 A5 f 2k 26 2l 24 W B 48 B R (FDA) Al
MR R AZHE R T4 7 R sl ASCT J5 &% HL 13
J7 o EBEJE B IG RN H o B R BY 7 R0OF A
AFFEEGR R AT 10% ), B E kG kA
BV HHAYT (NCT00947856 ) , AT5HE AT AL 4 i It A T
RN I, 2016 AR R R T OBV (150 5
B NATEBA N IE T SERTH BY A 24 8
( complete remission , CR) % %4> 2% fi# ( partial remis-
sion, PR) | H B 5 & & 09 N 85 FRIG YT i B0
BV B REATT B SE AT UA O 4E B R LI A%, 1B A
IR T IR AT, AR By, S 1 e 25 22 0 I
B EE SR FEGEYT P, R L Rk
o R, Fd A B 5T B 22 Ml OGVE BV (9 R IR YT
IS FH , 5 00 B T AR 23R 0 RS AR G T
a7, LR AR AT R, MR RS R A R R
T3H L BY iR I RIRSE]TT
FIZE HPL AVD J5 58 (Bl 3= KB LT 0
Jiie) B f E K A 530 ) Nivolumab 4 #f 17 4H
AU I A RIA T LA I RO R A2
A BACK I — P e BV fE— AT ARG IT M
EAERBE T RIEIT IV

Hi CD30/CDI6A Hifk ( AFM13 ) 254 i) CD30
IO TR ORI ) HL 41 s Al
PR T R AN MY FR TH Y CD30 HiJE, A fE S NK 41
MIZRTA Y CD16A HUJ5 R e 4h &, BRI bk 09 41
JHL 55 NK 41 it 52 R IE il e e 5 file, 00 NK 40, 155
T CD30 BH P4 B bk B 40 L 0 12 i AR Al BIF 90 31 52
AFM13 "] Z24E NK 2 21 Jibid 21 2% 4% CD30 [H
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XFFHEIRE & HL () SR A HOR Hi861.5% , H it
SRRSO B 2 ) B, AT O 22 R B
TR ST RO R R AIE " . Reush 257 gt T
B Y B XURE S MUK TandAb, 2 ~4T CD30 45
FERA 2 4T CDI6A Z5RyIR4L 1%, % CD16A 158F/
V(FeyRII) A RS I45 5687, WX CD16B TG4 &
TPk B9 R, TandAb AT CD30 X4 S
PR ELAG B 4 0 S ) B G J2 200 L RE ) RN B 5 ) T
R, A IR G IR A BUR

REEE S HIHIF

PG AT ) R0 A5 [ 40 B FE 1 T
M ili4 (CTLA4) IR PP T 32 K1 e Ko
& (PD-1/PD-L1) f 2 Fh B3, CTLA4 5 PD-1 #f
FIR TR T AT, CTLA4 5 T 20 g ry St
PN CD28 HATAR & i 4544 [l 5Pk | 3l 4ok 55 CD28
w4 M 4 G P R AN SR T Y B7 (CD80 &
CD86) , Ml T 2 Jid S 5 W 25 F4 JR 8l 5 i PD-10 22
VERR T 92 OB SN [ B o PRI 28 A ] ) A I HE
KA 072, #i7s PD-1 3] 540 R %00 il 5E
CTLA-4 $pi B 5 , @l S b B />

PFVE 47 (ipilimumab ) JE 47 CTLA4 B9 A AL
BTCREHUAR, TR 45 & CTLA4  FHIT CTLA4 5
B7 737454 00 T bk I 40 M S AL B 5, & 35T
YEM ABFE HL i i AT e b, — 3t 1 4
I ipilimumab 76125 54604 3 1L 2R
# #4 (allogeneic hematopoietic stem cell transplanta-
tion,, allo-HSCT) J& 52 J& 1) 8% 1 T L2 96 S8 5 A7 2K
14 B3 T 3850 1O 3me/kg HYRYY, 3 B8
BRI REFARYT R (1 ] PR,2 5] CR) , BF5Y
Hh ok & AR FE RS R W04 329 ( graft-versus-host dis-
ease, GVHD ) FIAEH A K W, 1 {51 8 35 & A= 5 4iE fili
F o Ty TER RS Allo-HSCT J5 52 % 6 44 i ¥
TR BEDTRE T 22 B 252 10 mg / kg S
] CR,2 {51 PR, 6 {3/} S far s, o 3 491) £ 3
TERRE ITRAFEE 1 ARDL L I RA VR YT SO, Y S8 2
AR PR AR R IR O BT A e R
CD8 +T ik, CD4 + CD25 + P ¢ T 401
(Treg 4 ) AT 324 DL B0 M T 41 i 4% A1
KM R CTLA-A B (A2 3 2]
S PEICT , 3 BB T IR M98 A 45 rP Y Treg 201 ML,
IR A 45 T B Treg 20 Ji % 1HI /& %35 CTLA4, 7]
LA i 96 0 e S Pk T 40 B S92 I s, R ot ,
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[0 ] CTLA A 68 38 a2 30 g SR B v () T 40 e
BoRE SN, B FE ATLAAXT e 98 200 B A T BRBE 1 o BEATE,
55 PD-1 Bk Ay s A L, L BE GVHD 4 % 4=
I, I, X FA GVHD 5 XU ) Allo-HSCT £
% ,ipilimumab ] GE & AP0 HEFE

RS 4fi Jifg 55 # & PD-L1 11 PD-L2, H AL 7T Gk
Sy :@9p24. 1 FEH P HE{H PD-L1 H1 PD-12 Jt K #5 U1
Hoen'™ s @EBV P2 M HL 3 EBV 4
HED L PR A S 8% , B9 PD-L1 23k ; ®PD-LI
B B3GR AP-1 7E RS 4i g rp 3 22 0%,
PD-L1 #4933 7% #E i #6356 PD-L1™ @ CHTA
SEFHES E PD-L1 £k B i iR g
REE T 40 A E T 40 M = 2 3k PD-1, PD-1
PO A3 A 0 [ 0 51 ek B A 5% PD-1/PD-L1 f) AH
HAEM, T T 40 DI REIR &2, B TFN-y, F
FHBLIAR ) S0 R GEHS B R e e e e i . 35
FDA & ZBh2eftt i 7 R il 2523 /] LT (%) PD-1 $it
{2 nivolumab ( 4= A\ YR 1) AR 1 2471 ( pembrolizum-
ab, NIRALIY ) FEXMER &2 & HL 53697 R, Ho
Nivolumab PRT-£% ASCT J5 BV J&y7 gt HL B
# , 1M pembrolizumab 1& T-45 3 s H LAY G
RIG I R METG I B o 7E Nivolumab J97 HL 835
1) 1 W12 de i PR (NCT01592370 ) , A4 i
HREZHZ L 4 &V E a5 iuy7 (ASCT g2 BV
BIT, & R Bs 87% W & F M 17% 1 CR
R I R M N5 AR RO, B
Ja 0 1T #AESY Checkmate 205 {56 — 25 UESE T I
IRITRL, T 95% (A FAE 1 AR INATHSRAE NG i BT
WORZZ S5 R ASCT F1 BV T 24 (9 5% i %, Pem-
brolizumab FLZ576YT 0 I PR FT [ 0  2 4 AR 4
W F R, 6 T30 R e b, BEFE #5532 BV JRYT
J5 5 R HL B3 3815 65% 1Y i Sl %1 16% (1)
CR 7 A= Wi 25 1 43 A6 I 380905 1 s A 1o 223k
PD-L1 fil PD-12, Pembrolizumab HJJ&97 8 IiES T
T 4 AN NK g pd 338, DL 3R -y Bk . T 40
Jif0 2 A R G 28 A S5 5 1 B R . R R
HAIE R 58 45 31 7F BE 42 ASCT 41 (ORR 70% , CR
20% ) . B% £ ASCT F1 BV 41 ( ORR 73. 9%, CR
21.7% ) W K BEA: BV 41 ( ORR 64.2% ,CR 24.7% )
PR A BT o BRI, — T PD-1 Z2 i iy
o] B 1 AF 9% 2 s Allo-HSCT Ji5 & & % b & 0E
GVHD Ry % H R 2 48 55 (55% ), #2715 Allo-HSCT
Ja &k B3 BE A PD-1 #idl5)

5 SEARIE AN R, PD-1 SR 7E HL A 36 97



WRGSEEAEAGE 2018 4F 5524 % SH2 M0

FHIFAN T 2RI (A P PD-L1 5 PD-L2 1% 3 3k [
Ko HATH AW, PD-1 650025 BHAG mIR6E,
5 BV BfFFE B A L, PD-1 408 550 K 5 A HE 1
AT 25 AR RIATHIR YT L — IR R Y
e PRI B 76 Bl 22 I )& . BV 55 PD-1 410l 51 fr)
A WREMTRRZ— PP ER TR Z A G X+
A B R RS R A A AN 23 7 A AN RS2, ] A
RS RAT AR T b . (EARE R R EER)T
A REME SN, R B AL C A TR 5 A B fo e PR 9
T 4 B, P T B, O B R — AP A I R R

o

r
BREMEZE T 4k

i 39k 398 LA G 13 T4 B4 AL i) 6 5% e 440 )
PUF S S AR AR | B SV 5 A R (major
histocompatibility complex, MHC ) - [ 2437 3 ik Bkt
Fe B AR Bl S AR B S S 0, BV e e 4
JRBE RS T 40, ol PD-1 #5655 55 F028 259 6
PR AU O, e in e i HL v B, -k 8 1 43
TR E UL, WG AR KFER, PR iiE S
9p24. 1 FHFHIK

CAR-T Zi Jf0y7 vE L7 T g LA JC MHC FR
PR 7 2R BRSSP IR BT, I shoF s AL Re S
AR N o T H PR BUARSS &R LR,
Jit . LA CD30 A#EFRE) CD30 CAR-T 4H g 7E T 1
I PRI, 280 R #3233 ASCT 1 BV i@97 5
52 RMEIR ) HL 835 ,39% 3815 PR, H1{i; DFS ik 6
A IRIT BRI 32 R4, R kA A R eE &
AEO R Hodh S Bl E 32 T CAR-T 4Ry
T3 B MERE PR, T BN R, 1 BIAE
P ha e Ja e o AN AR R 7 S 6T RO TG i
255, 4 A1 AR R i) R i S e Y T AR A
CAR-T 2 Ly 5 vl FE9G 2R R Az 21 CAR 4 54k
55 TR A SRk BE & B CAR H5 L R 5 D14
Hahn, 228 CAR-T 4 1) Jibjd 5B 2 A 278 o AHLEL T
BV, & CD28 LAl 454 5 CD30 CAR-T 2 i
ARS8 R 3 g R T o B3R B
FEIR R I, SN T 4 =5 % i8 CCR4 B sk 17 -
] HL 2 it 1 8 {6 ik 7%, 7 CD30 CAR-T 4 fifd
NN CCR4 ki S m] IR E U5 £, 34 5 B b I 2%
WP AN, T 50% HL HE 9 RS 4 i 2 1 %
ik CD123 HpJi, A CD123 H#FR A CAR-T 40 HY
WAL RS 45 B S R R AR TR AR
(EEES I
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CAR-T 4H A H AR HE AN Wi b & J Fn 58 38 v, A
) B 2 R 2% 1k 2 75 b CAR-T 41 i Ty 6 7= A= 5% i
CAR-T 4 A 14 55 2 FHAS [R) B4 9 A B 58 25 B ik
EL 200 it 2 75 e R CAR-T 40 i 37 s 1% 1, LA &
CAR-T #Hi i1 5 H & 367 4 PD-L1 300 i) 5] 45 B¢ 4
JP BN A5 2 7 3, BB TR B — A . EAE,
CAR-T 40ff iR ¥7 i #& vh n] BE H 2040 B X -1 B ik 25
BAE AN M RGN BN, HR R
A Je 1T N I A Pk R o

HiE

TCE CPT FI CAR-T 2538 B 4 52 57 vk M Il PR 1
5 IR R BT BOZ AL AE 067 RTZR, O LG T R W
(9 HL ok T il RAR £ o AR S IR YT A4 A
N R SRR A AR R BT FIE T R R R Y
b L

2 % T

1 Younes A,Bartlett NL, Leonard JP,et al. Brentuximab vedotin ( SGN-
35) for relapsed CD30 positive lymphomas[ J]. N Engl J] Med,2010,
363(19) :1812-1821.

2 Younes A, Gopal AK, Smith SE, et al. Results of a pivotal phase Il
study of brentuximab vedotin for patients with relapsed or refractory
Hodgkins lymphomal J].J Clin Oncol,2012,30(18) ;2183-2189.

3 Chen R,Gopal AK, Smith SE, et al. Five-year survival and durability
results of brentuximab vedotin in patients with relapsed or refractory
Hodgkin lymphomal J]. Blood,2016,128 (12) :1562-1566.

4 A Brentuximab Vedotin Trial for Patients Who Have Previously Partic-
ipated in a Brentuximab Vedotin Study. 2009. Available at: https://
clinicaltrials. gov/ct2/show/NCT00947856. Accessed: 26 May 2014.

5 Bartlett NL, Chen R,Fanale MA , et al. Retreatment with brentuximab
vedotin in patients with CD30-positive hematologic malignancies[ J]. J
Hematol Oncol ,2014,7.24.

6 Chen R,Palmer JM,Tsai NC,et al. Brentuximab vedotin is associated
with improved progression free survival after allogeneic transplantation
for Hodgkin lymphoma[ J]. Biol Blood Marrow Transplant,2014,20
(11) :1864-1868.

7  Moskowitz CH,Nademanee A ,Masszi T,et al. Brentuximab vedotin as
consolidation therapy after autologous stem-cell transplantation in pa-
tients with Hodgkin$ lymphoma at risk of relapse or progression ( AE-
THERA) : a randomised, double-blind, placebo-controlled, phase 3
trial[ J]. Lancet,2015,385(9980) :1853-1862.

8 LaCasce A,Bociek R,Matous J,et al. Brentuximab vedotin in combination
with bendamustine for patients with Hodgkin lymphoma who are relapsed
or refractory after frontline therapy[ J]. Blood ,2014,124(21) ;293.

9  Younes A, Connors JM,Park SI, et al. Brentuximab vedotin combined
with ABVD or AVD for patients with newly diagnosed Hodgkins lym-
phoma: a phase 1, open-label, dose-escalation study[ J]. Lancet On-

col,2013,14(13) ;1348-1356.



92

10

11

12

15

16

18

19

20

21

22

23

Connors JM, Jurczak, W, Straus DJ, et al. Brentuximab vedotin plus
doxorubicin , vinblastine , dacarbazine (A + AVD) as frontline therapy
demonstrates superior modified progression-free survival versus ABVD
in patients with previously untreated stage I1I or IV Hodgkin lymphoma
(HL) : the phase 3 Echelon-1 study. In: Proceedings from the 59th
Annual Meeting and Exposition of the American Society of Hematology
[ C]. December 9-12,2017 , Atlanta, GA. Abstract 6.

Seattle Genetics Inc. Adcetris Prescribing Information. 11/2014. A-
vailable at: http://www. accessdata. fda. gov/drugsatfda _ docs/la-
bel/2014/125388_S056S0781bl. pdf. Accessed: 14 September 2015.
Connors JM, Ansell SM, Park SI, et al. Brentuximab vedotin combined
with ABVD or AVD for patients with newly diagnosed advanced stage
Hodgkin lymphomalong term outcomes[ J]. Blood,2014,124(21) :
292.

Herrera AF,Moskowitz AJ, Bartlett NL, et al. Interim results of bren-
tuximab vedotin in combination with nivolumab in patients with re-
lapsed or refractory Hodgkin lymphoma [ J]. Blood, 2017 Dec 11.
[ Epub ahead of print ]

Kumar A, Younes A. Role of CD30 targeting in malignant lymphoma
[J]. Curr Treat Options Oncol ,2014,15(2) ;:210-225.

Zhukovsky E, Rothe A, von Tresckow B, et al. A phase I study of
ananti-CD30 x anti-CD16A bispecific tandab antibody,afm13,in pa-
tients with relapsed or refractory Hodgkin lymphoma [ J]. Blood,
2013,122(21) :5116.

Rothe A,Sasse S, Topp MS, et al. A phase 1 study of the bispecific
anti-CD30 / CDI6A antibody construct AFM13 in patients with re-
lapsed or refractory Hodgkin lymphomal J]. Blood,2015,125(26) :
40244031.

Reush U,Burkhardt C, Fucek I, et al. A novel tetravalent bispecific
TandAb (CD30/CD16A) efficiently recruits NK cells for the lysis of
CD30 + tumor cells[ J]. MAbs,2014,6(3) :728-739.

Bashey A,Medina B, Corringham S, et al. CTLA4 blockade with ipili-
mumab to treat relapse of malignancy after allogeneic hematopoietic
cell transplantation[ J |. Blood,2009,113(7) :1581-1588.

Davids MS,Kim HT, Bachireddy P, et al. Ipilimumab for patients with
relapse after allogeneic transplantation[ J]. N Engl J Med,2016,375
(2):143-153.

Green MR, Monti S, Rodig SJ, et al. Integrative analysis reveals selec-
tive 9p24. 1 amplification,increased PD-1 ligand expression,and fur-
ther induction via JAK2 in nodular sclerosing Hodgkin lymphoma and
primary mediastinal large B-cell lymphoma [ J]. Blood, 2010, 116
(17) :3268-3277.

Ma SD, Xu X, Jones R, et al. PD-1/CTLA4 blockade inhibits ep-
stein-barr virus-induced lymphoma growth in a cord blood humanized-
mouse model[ J]. PLoS Pathog,2016,12 :e1005642.

Green MR, Rodig S, Juszezynski P, et al. Constitutive AP-1 activity
and EBV infection induce PD-L1 in Hodgkin lymphomas and postt-
ransplant lymphoproliferative disorders:implications for targeted ther-
apy[ J]. Clin Cancer Res,2012,18(6) :1611-1618.

Steidl C, Shah SP, Woolcock BW , et al. MHC class Il transactivator
CIITA is a recurrent gene fusion partner in lymphoid cancers[ J]. Na-

ture,2011,471(7338) :377-381.

24

25

26

27

28

29

30

31

32

33

34

35

36

37

WRHEfEHAEAE 2018 4F 2524 4 552 MHf
Ansell SM, Lesokhin AM, Borrello I, et al. PD-1 Blockade with niv-
olumab in relapsed or refractory Hodgkins lymphomal J]. N Engl J
Med,2015,372(4) :311-319.
Younes A, Santoro A,Shipp M, et al. Nivolumab for classical Hodgkin
lymphoma after failure of both autologous stem-cell transplantation
and brentuximab vedotin: a multicentre, multicohort, single-arm
phase 2 trial[ J]. Lancet Oncol ,2016,17(9) :1283-1294.
Fanale M, Engert A, Younes A, et al. Nivolumab for relapsed/refrac-
tory classical hodgkin lymphoma after autologous transplant; full re-
sults after extended follow-up of the phase 2 checkmate 205 trial[ J].
Hematol Oncol,2017,35(S2) :135-136.
Armand P,Shipp MA, Ribrag Vet al. Programmed death-1 blockade
with pembrolizumab in patients with classical Hodgkin lymphoma af-
ter brentuximab vedotin failure [ J]. J Clin Oncol,2016,34 (31):
3733-3739.
Chen R,Zinzani PL,Fanale MA et al. Phase II study of the efficacy
and safety of pembrolizumab for relapsed/refractory classic Hodgkin
lymphoma[ J]. J Clin Oncol ,2017,35(19) :2125-2132.
Roemer MG, Advani RH,Redd RA et al. Classical Hodgkin lympho-
ma with reduced beta2M/MHC class 1 expression is associated with
inferior outcome independent of 9p24. | status[ J]. Cancer Immunol
Res,2016,4(11) :910916.
Wang CM, Wu ZQ, Wang Y, et al. Autologous T cells expressing
CD30 chimeric antigen receptors for relapsed or refractory Hodgkin
lymphoma: an open-label phase I trial[ J]. Clinical cancer research:
an official journal of the American Association for Cancer Research
[J]. Clin Cancer Res,2017,23(5) :1156-1166.
Ramos CA,Ballard B, Liu E, et al. Chimeric T cells for therapy of
CD30 + Hodgkin and nonHodgkin lymphomas| J]. Blood,2015,126
(23).185.
Ramos CA,Ballard B,Zhang H, et al. Clinical and immunological re-
sponses after CD30-specific chimeric antigen receptor-redirected lym-
phocytes[ J].J Clin Invest,2017,127(9) :3462-3471.
Louis CU,Savoldo B, Dotti G,et al. Antitumor activity and long-term
fate of chimeric antigen receptor positive T cells in patients with neu-
roblastoma[ J]. Blood,2011,118(23) :6050-6056.
Rooney CM,Smith CA,Ng CY, et al. Infusion of cytotoxic T cells for
the prevention and treatment of Epstein-Barr virus-induced lymphoma
in allogeneic transplant recipients [ J ]. Blood, 1998,92 (5) : 1549-
1555.
Savoldo B,Ramos CA,Liu E, et al. CD28 costimulation improves ex-
pansion and persistence of chimeric antigen receptor-modified T cells
in lymphoma patients[ J].J Clin Tnvest,2011,121(5) :1822-1826.
Di Stasi A, De Angelis B, Rooney CM, et al. T lymphocytes co-ex-
pressing CCR4 and a chimeric antigen receptor targeting CD30 have
improved homing and antitumor activity in a Hodgkin tumor model
[J]. Blood,2009,113(25) :6392-6402.
Rothe A,Sasse S, Topp MS, et al. A phase 1 study of the bispecific
anti-CD30/CD16A antibody construct AFM13 in patients with re-
lapsed or refractory Hodgkin lymphoma[ J]. Blood,2015,125(26) :
4024-4031.

(2018-02-10 M £5)



