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[HEE]  AMNETHMAME S (peripheral T-cell lymphoma, PTCL) & —4H & % 5 i ME AR 28 ML (9 AR & w5 4 298 (non-
Hodgkin’s lymphoma, NHL) . 7FBaifLT AEMIGIT T, PTCLEFEHE G Z, ERF R, RUILHEERRIRRIZkl
HWE . MIERIASE (tumor microenvironment, TME) 1EZFlogi L EEA/EM, )P PEs0T: [EA] -1 (programmed
death-1, PD-1) /FEFMAET: [ A ] Bifk-1 (programmed death ligand-1, PD-L1) {554 2 5 MR G0 96 3% 1) 5 2255
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(X8R ] AMETANMR SR FRF T2 0R-1; FRP A0 T eAR-1; ek 2 o

DOI: 10.19401/j.cnki.1007-3639.2020.12.012
hESZES: R733.4 XERES: A XEHS: 1007-3639(2020)12-1035-06

Research progress of PD-1/PD-L1 inhibitors in the treatment of peripheral T-cell lymphomas LUO Qian', ZOU
Liqun® (1. West China School of Medicine, Sichuan University, Chengdu 610041, Sichuan Province, China; 2. The
First Department of Oncology, West China Hospital, Sichuan University, Chengdu 610041, Sichuan Province, China)
Correspondence to: ZOU Liqun E-mail: hxlcyxy@163.com

[ Abstract] Peripheral T-cell lymphomas (PTCLs) are a group of highly heterogeneous and aggressive non-Hodgkin’s lymphoma
(NHL). PTCL patients have poor prognosis and high rates of relapse under the current chemotherapy-based treatment. Therefore,
new drugs should be developed to improve the prognosis of PTCL. Tumor microenvironment (TME) plays an important role in many
tumors. Programmed death-1 (PD-1)/programmed death ligand-1 (PD-L1) signaling pathway is one of the most important pathways
involved in tumor immune escape. Inhibitors of the PD-1/PD-L1 pathway have exhibited remarkable effects in the treatment of
multiple tumors and have broad application prospects in PTCL. Studies have found varying degrees of expressions of PD-1 and its
ligands in multiple PTCL subtypes, and the PD-1 inhibitor has significant efficacy in some subtypes. In this paper, we reviewed the
expression of PD-1/PD-L1 in PTCL and the therapeutic role of its inhibitors.
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AR AT 4k (non-Hodgkin’s lymphoma,
NHL ) , HAW%REAG U522 5, 75
i S NHLA23%~27%, W5 TREE %
(10%~15%) "' rhEfH W EPTCLAL
TELEANNK/ TR EL RS ( extranodal NK/T-cell

WEMEA: 402 #F  E-mail: hxleyxy@163.com

MERE ARS8 ( peripheral T-cell lymphoma-
not otherwise specified, PTCL-NOS ) . [a]Z5
KANHIMEL SR (anaplastic large cell lymphoma,
ALCL ) | il % % B B 40 M 1 T 240 i ik 2
Ji (angioimmunoblastic T-cell lymphoma,
AITL) % BRI PTCLIN 237 7



1036

¥

&5, % PD-1/PD-LLHIFIE INS TR RBIEYS PEIRTTIH R

X, TEIRELYRIILIT WCHOP ( FBEBENE+
KEBEFM+2 L I RHREN ) FMICHOPH: I 32
W TENKTL) T4 PTCLIE A& I — 263697 )7
%, R 40T SOV R, BUREZE.
CD30BH M FPTCLR FHHLCD30 5 H 1 5 fhyT X
BT —ERR, HECD30ZEPTCLAN [F A )
FRWEMEFER Y . NI ERRIR R
RBCEPTCLIY ARG . IE4EE, M AsE
( tumor microenvironment, TME ) 7F 2 F fifyed
R Y e AR BB AR, BERESE T [ &
F ] -1 (programmed death-1, PD-1) /F/ 7458
T- [ 48 ] k-1 ( programmed death ligand-1,
PD-L1) {55 2 2 5 b ey i 179 22
EwRZ—, X PD-1/PD-L 15 K 25 5 A9 1
il 70075 22 A e g A i R B oy At 3 LT A2
PERGF, SEEIE A 25 B B 2R (Food and
Drug Administration, FDA ) EfLi#fE3FPD-15
JLREPUIR [ NS HT (nivolumab ) | JRUBFAIL
( pembrolizumab ) FIPEKEAHT ( cemiplimab ) |
DL K3 PD-L 1B o B BT AR [ B R 2k 5 40
(‘atezolizumab ) . P4 it (avelumab ) Fl
PEILELAPT (durvalumab ) | F TR BB
L AN . EA A e, B
SKPD-1/PD-L 13 41 i 51 H w8 R ekt T
1BIFPTCL, (HEA &5l ARG 7 H B 1)
SR, 2 B R R A AT . AR SOk
PD-1/PD-L17EPTCLH ) 3R IR O A HA TR 16
ST kIR —2Rik

1 PD-1/PD-L1{ES@ %

PD-1J& TCD28 M KM b1, & —FhH 2R
FEEMBIMEZ A, FEATAREmEL T .
PD-1 H A PD-LIFIPD-L2F ALK, HPD-171
PD-L 1A AR HITE S T AR P B i A 325
fEH . PD-LIFEIER ALz 3Rk, ELIT
R R R A 0 A543 A RN IS s R A L o
BN AR, ARSI THI R 3Rk
MH ST R EAPD-1254 )5, Tk T4
W, LR RSN R S B LR Y H
J&, PD-1/PD-LI7EZ % i 40 il S TME th %35
9, @A PD-1/PD-L L P& A58 T4 L/

ATV EIT, Atk fepie bt , 2t i A=
K7 PD-1/PD-L 1 B A A 0F fi 8 338 e 1y
BARPLR EER R, CPLH =2 A . 8
1FPD-1/PD-L 138 % 17 4 BH W7 2% Al 19k AL e 3 -V il
( phosphoinositide 3-kinase, PI3K ) /& B
( protein kinase, AKT ) KEAEKRAEREH (rat
sarcoma virus gene, ras ) /22537 % AL ER IR
fiff ( mitogen-activated protein kinase, MEK ) /4f
Jit 7P RS AR B ( extracellular signal-regulated
kinase, ERK ) il B&I0HE , GRS iR
Afb, FHRH4E%-2 (interleukin-2, IL-2)
FE A RS WA L B B T4 s AL 0 .
4h, PD-LUK4hHECDA™ T4 Ak Jids Sk I 5
TZ il ( regulatory T cell, Treg) , M| T4H
2N T
2 PD-1/PD-L17EPTCLHHIFRIE
PD-1/PD-L1nl{E 2 NIl rh sk, {HAE
PTCLA[RNE R i A 22 5+ 0K . PD-L17EA 48
i ggg v 1) e SR AF B0 5 1 FH PD- LI il 7] 79 57 24O
KR ZEPTCLAVAEAES . Bolt LUK
BRI PRATFFE 2 £ TPD-UHIPD-L17EPTCLA R
RIPFKTEIL (1) o Zaja® ™ 4007 T 17341
PTCLAEZ1 4 PD-1FIPD-L1Y IR HI, K
PD-17£61%#JPTCL-NOS } 70% ) AITL /i3 21 41
ik, HAEER—FBE KT 50%M 8 40 4L 4,
{UAE2BIALCL ( ALK" ) Jid 20 20 b 2 3k BH: .
MM PD-L17E46% ) ] A2 PE L83 A (anaplastic
lymphoma kinase, ALK ) FHM:ALCLFI72% )
ALCL (ALK") fifJRZHgirhik, 7EAITLHIPTCL-
NOSMIEHLA P AL, XATEES S0 A
ALCL (ALK") 2l 24U NPM-ALK Rl £ 1
ik FEUKAISTATIR AR PD-L1FREA K
TESRE Y — TR O R 8, ATTLARPD-111)
FiRHH84%, PD-LIMRILZFEN88%, LB
FFIAPD-LIFUE #2211, fE—IRF 1354]PTCL
DRI A N TR i R 29 (adult T-cell
leukemia/lymphoma, ATLL ) A RAMHFEH, i
L PD-1 M3 18.5%, PD-L1FHYESR.
74% , HFE N GLIAARYE TME R = A 5 o 441 i
AN _LPD-L1IRIA N OUR ATLL > 44
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Hrb589% 1) FE A FE IR AR AL H PD-L1 3k B i 78
FEFRA R FGAPD-L1ymiPD-LIBHESH, 34%
(R TE PP A 2 AR PD-L1 iy miPD-L1 344
2H, miPD-L1HEA R AR 8.6, B
T miPD-LIFIPELLg10.20H 17 X 5 ATLLA
R LR PD-L1 mRNARY3 IR IR S0 e 5l
PD-LISEH K MBIEA X,
%1 PD-1/PD-L1ZEPTCLAR IR Ay Rk IR
Tab.1 The expression of PD-1/PD-L1 in different subtypes of

PTCL
Tumor cells
Author Lymphoma Cutoff
PD-1(+) PD-L1(+)
Zaja
ei L+ PTCLNOS  Positive=5%  28/46 0/44
Zaja, ..
ei al 1] ALCL Positive=5%
ALK- 0/36 16/35
ALK+ 2/18 8/11
Qian, . .
tall® AITL Positive=5% 74/84 44/50
e
Miyoshi
;tyzls,f; | ATLL Positive>20%  25/135 10/135
Jo, ..
ENKTL Positive>5% 1/79 63/79

etal "

Jo%: I3, PD-1/ET9BIENKTLIHE 41
R I Jeg ¥ Vi bk T A4 e v ) 2R 58 34 i SR 1.3 % il
11.4%, PD-L1Eik4r51079.3%M78.1% "
X ] fE S5 PD-14E N S B BR AR 118 505 1 41 i %
T 2 AR TE TN A AT AR BAIMI B35k, T AR 7ENK
Ui B b eI Ko IR SE IR & BRI 2L i &
Jit 7 1E K 0 LA AR R 4 i PD-L 1 R R
15, 55 TR A4 R I i S g A B PD-L 1 B
A AL, PD-L1FHM: B35 A A i [l s s
F5%% (international prognostic index, IPI) FI¥
A1 B A AR S . Kim % 0 Rl & BIPD-L1
FiEEMM CI/IVH ) ENKTLARAS K A9 &
HAEH (overall survival, OS) FISAETCHE A
3] ( progression-free survival, PFS) [iME—
WhSr BGRB8 & BIPD-L1 £ A SEBYR
( Epstein-Barr virus, EBV ) FHP:NK/T4H ik =
Ji (NK/T-cell lymphoma, NKTL ) AyEfR i
F-1 (latent membrane protein-1, LMP1 ) FikIE
A, ATRER 22 245 0% AL B 1 ( mitogen-

activated protein kinase, MAPK ) /#[K F«B
( nuclear factor kappa-B, NF-xB) B8 05%; 1F
HAGSTAT3 5 A IINK TLAH A R HHPD-L 1k 5%
K52 M BERRILSTAT3 25 & PD-LI3E R G 8+
A3 PD-LIR LA PIRIER, g4
RIFA[ A ( soluble programmed death ligand 1,
sPD-L1) , JTAEBFSE & BLIMLE sPD-L1KIAIKFAE
A LA iR h 5 R S I R A 22 W BUS A
%P L BINKTL 9 BF5E b % B i i
sPD-L 17K 5 Igg 2 24U PD-L 1Y & 3k IE AH
X, VRITHT MG sPD-L1/KF- 5PFS } OS & 11 A
XK, RUIsPD-L1EIA /K P AT LIE A NKTL R
ERMPUGARMFEZEZ— 022 23760 R
[ 7. 0 ¥ PTC LA 5% vt & BYA Y7 T ML sPD-L1
JK e b
3 PD-1#PHIFI L Z5ETT
PD-1/PD-L 14 il 551 8 52 5 5 M 45 5 PD- 1/
PD-L15Z4&, #i[PD-1/PD-L1id ¥, HHILTIET
0T IR ) S BE N 2R, R RO E . R E
FDAZ 5 F20164E 1201 74E4HL 1EPD- 1 Hi A 4 5%
FAGUAIIR AU TR 97 2 SoEiatE (relapsed
or refratory, R/R) EZA4&WMER, JFiE TPD-1
BRI CVR AT BT IERE . {HOCTPD-1ER4T
IRYTPTCLIYAR IR R 4, G RIS
AR T2, Hrh, 2300 1T 1. k.
Rl e Rt s, SR ASIHI R (5
SHIPTCL, SHIHADTAMCIE ) , RITHR
HBTRRINRYT, 63%MEE EE THYHIAAR
SR, EERI2HA RN T ZESHIPTCL
th, 2B EBEAAIRIT RN, B (objective
response rate, ORR ) N40%, Sz FFELita) 4y
B10.6JE F178.6J5 LA L, AHAE H At 5451 T 40 i bk
EU AR T RO T e — 0 I I R
e, gy A184I B (& 7#HIPTCL-NOS
MIBIALCL ) , RHIRBRPTRZIRIT, K2
R AR RN, EAEFERLT%, FEATT
7R R b, 20 PTCL-NOS ik 5| %573 22 fift
( partial response, PR) , 1fJALCLIAZR|5E 428
fi#t ( complete response, CR) 2/ fF T4
fiedt 2, 3IR/R ALCLEE #2322 PD- 17 il
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RIRIT AR RN, 12 TU iR &
KMALCL ( ALK ) 7E£ 334N 7 BIR I A PLiR
JTJGIRCR, F o2 B ExEREALCL (ALKY)
B HPD-L1 MR 2 MR iR T 5 6
CR. SR —5 T AIG IR 5E o, 3BIATLL &
B T — KRB N R AABTRYT G s
PP R, 5 SEHFFE A IE 523X 28 R 35 7EPD- 1
PO AT I M P 3 1, JF4E 7R T ATLL
201 e R PN R I T A0 2 T BT I AR DL R
PD-I7EATLLH MRS P L HRTZTiPD-184
PLEAZGIAI Y R/R PTCLAY I WAl R 06 1E 7 A7
(NCT03021057 . NCT03502629 . NCT03075553
JNCT03493451 ) . [H7/=4 AJEALPD-L1 ¥
TRIFR/R NK/TIHREL SR g 113011 oA 106 the 1E A A7
H1 (NCT03595657 )

F2 PD-1IHFIAFPTCLEERAMRLER

Tab.2 The main clinical results of PD-1 inhibitor therapy for

PTCL
Case ORR CR
Author Drug Lymphoma " % %
L:ts Z}ﬂhm Nivolumab RRPTCL 5 400 0.0
Barta, . R/R PTCL
ot al 2] Pembrolizumab NOS 4 25.0 0.0
B;r;al’L . Pembrolizumab R/RALCL 1 1000 100.0
Ratner, .
etal ) Nivolumab R/R ATLL 3 0.0 0.0
12:]2?{%’3, Pembrolizumab  R/R NKTL 7 100.0 714
Cho, .
etal ) Pembrolizumab  R/R NKTL 11 36.4 27.3
L;’t al Pembrolizumab  R/R NKTL 7 57.1 28.6
Liu, .
et all Nivolumab R/R NKTL 5 60.0 0.0
. R/R NHL
+
Aerisglllﬁw, I\Illvlilr;‘lrf;zb (7CTCL+ 9 1Ll 00
P 4PTCL)

PD-1BA4iE ZANKTLH 1/ 11 i PR,
55 1 — S [l a5 P AF 5 v 2 R E BT R e LR
H 2 R A, ARG N RS . AR
i THINK T R R R A T A W
fiti 7y 2R AT R MUE 2 IR LY 0IR YT, WA
BIT RN, Hrp SOl & BFICR, TE& 17
A JE 9T B UR 4R BT A Y RN 6 A B R 7 I AT A T
SEfR I, X LA m R IAPD-LT, 1]

BHRIBHS . 185 — W5 7HR/R NKTL &
BRI HAHIRYT, 2HICR, 26PR, ORRik
57% "7 o TEHNE P TIRIT S HIENKTL
i, ORR60%, 1418 AR, FEHN
PR RLR Y BITOR FHPD- LBAHTIAY TR/
R NKTLHZERLB i Il R 56 1 E e 7847
(NCT03363555, NCT03107962 ) ., fEfilr
B — g h, 3R e e Utk 2 bR i
(FoxP3, PD-L1A1CD68 ) ¥$NKTL4> k41 eg
BPETIAR 2, e SRRE i 52 20 R 5 o K
Tregi=id 5 1M S e Bkt 41 B R S0 = A I B3 T
HuREE, mPD-L1KIK, Treghlimiki/b; fys
DUER AL AR 1 00 8 S B O e kB0, Pl e 22 o
IR SPTIRIT S, e A2 4L R R R
100% (1/1) , $epeikibedl 160% (3/5) , Hi
DUERAI 0% (0/5) , AREERITHAL TR REm
kREw
4 PD-1/PD-L1iDHIFIBEEIETT
BEXTPTCL Ao g2 4G A i 410 ) 50 A B & FH 2547
WhFHREN B, O RFHITREG R, fE—
oS R, PD-1ERHTIE A AR A 1] 375 41 i
PETHREL AR SCHT 4 (cytolytic T lymphocyte-
associated antigen-4, CTLA-4 ) A4 574 DT &
P (ipilimumab ) JPakt TR 253007 1 0 fF—
DHIG R, SEgh A 65HIR/R MK 7 401
i e, Hoh s T LI TAIENHL [ (741
JZHRTA Ik 298 ( cutaneous T-cell lymphoma,
CTCL) , 4fIPTCL) |, TLRIARSAGEA D
VERRHTIRYY, Hrh3g e Ll F 25 A A R 3
PERIERF29%, SIEA M %7 v 59 R
PO 2iia e, 7 o LB AR, 84%
PTCL A M 35 FECHOP Jy 283097 R WA il —
AR 25 B £ 1 MEK il 351 il 52 8 Je Al IR
P44 % -1 (interleukin-1, IL-1) SZ24&F5H0
B A R PR T Tk BICR % L PD-13
B TTEVRYTR/R NKTLHA L, WA W5 R IIHE
WHABINKTLH AR, 5 —Flm e, B2
Wi ZAFEBVEIT A RENKTLAR E, 25%I1) I 41
MuZRIKPD-L1, i FHIR G B4 A0 W] 20 P B AR
S W N B Az v R, REIPD-1551H T
ENKTL—Z3097 Al g2l AT e 5, XM AR
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T2 AL AT I AR AR T A

TERAIN SIS R/ N AR AL, Z3PD-1/PD-L1
BCA 25 BGRB8 5 0 17 J5 W] . Zhang
sag O B P AR (chidamide ) B fE
GALIT A IR RV M PTCLAE A I PD-15%35
TRE, I UE— 2 AE AR AN SE B I ST P Gk R i
AL LAKG SR PD-1" T4 i B2 A% 13 I Jeg 4 i i) 55
N, PHIKHEREAI R T PD-17 T A S 1
BUEEVE R, TR 5 PD-1 S HA W e U [l 4B
FI O R B R IR B R JHPD- 1 B
BVEIR ARG . IR BE B AR FEIA 1 FPTCLER
H Y —2R 597 FIR/R ENKTL ) #6 $06 97 1F 76 iF
7 (NCT04040491, NCT04038411) . Islam
e L2l i, TEPTCLAAMIZ Y, Auroraifd g i
#| (alisertib) . ZPI3KIMNHIF ( PF04691502 )
AR = 25805 A U APTPTCLACR , F %
WU P PD-L1 FINF-kB32i5, #IHIAKT. ERK
WA R b 5 384 3R MR T R R A M SR A Tl SR 1Y
T AR, 7R/ BB IR SE Bl A PD-L 1
FGEPTCLH A G, BGralisertib, 7ZPI3K
351 700 R0 BT A I R BB AR R v R
AR, H/ANRA 259 00T sz vk By 1 fER/
R PTCLH i — LR 58 PD-L 1 Hi g 5 HAlh 245 10k
A 20 AR R  EAEE T (NCT03999658
NCT03161223 ) , HZEFESA . BHATE X
i INK TL R FHPD- 1B & B 11 A< WL AT
5 Z I R B AE S T (NCT04096690 .
NCT04004572) .
5 B2

GPEIR YT 1Y IR A AL I LI R N 1 2 R0
PR VR A R T B4R 4k, [HR/R PTCLEY
WUGAIAZ UL, PD-1/PD-L il J&PTCL)
— MR AT S IR T RIS . PD-1 ST /ENK TLAE Y
IRIT 4 BUS TS A, HfEPTCLIY
AR AT AR USSR AF AT 3. AR SRk VIR TT
BRVPAR T2 BAR YR R 2 VA e (1) R /N sk HIPET/
CTIFAGARIEHE B, T A BEIR YT & — P IR YT
R, B R WA R A Ak, B Ik
R, AR Z 0 Z AT RE Aok o TT
MO AR, 34h, WU THRERRE Fll Gy
oz A AR A s A, R SR AT T

HEMPD-1/PD-L1SATIAST th ks I ANHE . ILAh,
PD-1/PD-L1S4T i e dE R i . 25 25 ] S s i HL
ST R A R R AT i — 2P P9 o X i S ]
PR R BELETRA TR b PD-1/PD-L1 g b T
PTCL, & E s .

(& % X Bt
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