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Abstract: Thymic epithelial tumor is a common mediastinal malignant tumor originating from
thymic epithelial cells. Local surgical resection is the main therapeutic modality at present, and
the efficacy of targeted and other adjuvant therapies for recurrent and refractory thymic epithelial
tumors is limited. Immunotherapy has become one of the important options for adjuvant or neoadju-
vant therapy of tumors, and antibodies targeting immune checkpoints such as anti CTLA-4, PD-1
and PD-L1 have been approved for the treatment of many solid tumors. These immune checkpoint
inhibitors are more effective and less toxic than conventional therapies. However, due to the u-
nique biological features of the thymus, immunotherapy often causes severe immune-related ad-
verse events, increasing uncertainty about the feasibility of immunotherapy in these patients. In
this article, the immunobiology of thymic tumors is reviewed and the available data on immune
checkpoint inhibitors and the future prospects of this therapeutic strategy are discussed.
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Table 1 Clinical trials of immune therapy for thymic epithelial tumors

NCT number

Phase

Estimated study
Status
completion date

Immune target

Intervention

Condition

NCT03583086
NCTO03517488

|
I
I}
I
I
I
I
I}
I}
I}

September 28,2023
July 31,2026

NCT04925947

NCT04321330

June 27,2025
June 01,2025

NCT04417660

NCT03463460
NCT03076554
NCT04469725
NCT04710628

December 01,2023

September 30,2023
August 31,2023
March 01,2023

NCT03134118
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PD1

Nivolumab

Thymic carcinoma

PD1 and CTLA4
PD-1 and CTLA-4

PD-L1

XmAb20717
KNO46

Thymoma and thymic carcinoma

Thymoma and thymic carcinoma

Atezolizumab
M7824

Thymic carcinoma

TGFB and PD-L1

PD1

Thymic epithelial tumor,recurrent thymoma and thymic cancer

Pembrolizumab

Thymic carcinoma

PD-L1

Avelumab
KN046

Thymoma and thymic carcinoma

PD1 and CTLA-4

PD

Thymic carcinoma

1

Pembrolizumab

Metastatic thymic carcinoma and thymoma type B3

PD1
PD

Nivolumab

Thymoma type B3 and thymic carcinoma

NCT02364076
NCT03295227
NCT04554524

I
I
v

December 01,2021
June 01,2019
July 30,2022

n

Unknow
Unknown
Recruiting

1
1

PD1
PD

Pembrolizumab
Pembrolizumab
Pembrolizumab

Thymic carcinoma,thymus neoplasms and thymus cancer

Thymoma and thymic cancer
Thymoma and thymic carcinoma
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(CD8O)BLIAZE A, ALl 77, JEH CTLA-4 7¢
ShHE T A0A RN PE T 40 A A TP T 40 R A
KOF-FRIKRZ, CD28 7 # B NS ALY T 20 it 3% 1 45
ARk M CTLA-4 HAEIG ALY T 40 [ 3Rk 27,
T 4 1% 1k 5 CTLA-4 5 mRNA P o 5% st 3£ 35
4T CD28 5 CD80/CDS6 KLk 44 , K mifa & iy
REYWEAY;CD28 5 CD80/CDS6 fit 14 4k 4 {2 it
T 40M %1k, 1 CTLA-4 5 CD80/CDS6 1A %E &
BP0 T 4060 S, P I T A0 <k T AN
ORI ZE T IR R 008 R R ML A I, AT 4R
i CTLA-4 AT¥GHN T 40z shae F1, W T 41
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BF) JFE S T T 40032 5 5 0945 1R 15 5, 2 i
WD T AR R TR B 7 A L 22200 A I 9 IE S
CTLA-4 38 i 454 CD80/CD86 Fi A, BTG T it 4 1
W 2A PI3K FIILAAH G40 F {5 5 i@ g 12003,
2018 4F Santoni 4¢P PEAL T 68 51 Mg i b Rz g B
CTLA-4 BY5E M /K S HUE RCR L Bm &
ik CTLA-4 4 8 F AH L T3R5 CTLA4 HiEH 1)
SR YRR AR, 328 CTLA-4 32 357 fig J2 i i
R R A U AN R, CTLA-4 BHWT % T
20 00 % < A0 R S I g R G 0 AN X ek 8 1 A A5
e RR L Bz i ge () S e 1R 9 rhonT R LA MR,
1.2 PD-1/PD-L1

PD-1 & —F = 5ERFHE T MIE5E T/ &
F2, PD-L1 /& PD-1 (B, K& B 5% & B PD-
L1 7E W SR /N 40 Il 98 2 €8 3R R 45 B0 i R
JoT 96 45 Zo ol Jo e o S v A Y L A iR M R B TR
6 I Rz 20 433 3k PD-L1 A PD-L2, PD-1
5 PD-L1/2 BIZ5 50 T 4064k, P52 i 3
REfEiE PD-1 i K08 T MMIAE , A B F g o
P H BRI 8, PD-1/PD-L1 78 82%HA4 M i - Kz i
e b 3k, B PD-L1 76 W B 28 M 1% B2 B3 ALY
iR R i vh 3R T 27K PD-1/PD-L1 BH Bt
(AT B 70 W A T v 190 ) B R B9 i 3 97
HAG B0 feAh A Meta 20 B % B PD-L1 1 A
A AB B B1 R B2 Y B3 Y e R IR Nk AR R AT
E BN RE LS, 455 TCCA s 1E i
I I I 4 A A, 45 21 PD-L17E g R Hh B Kk
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ASCE g i b gz e g A R O v EL A R A

W AE SRR IR YT T 5 A i ) Ak i AN
1.3 TIM-3
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¥, FES 5 R R R AE (14 T2 I 32 o
T 20 R Y v 00 H T RE TIM-3 5 24l
A H R E it 5 H M A i Y TgV 254 A, e dn S
RIGER Z L L BE -9 SHAEA T 4 M 52 48 v iR
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box-1,HMGB-1) 5 H454, AEZE 4L HMGB-1
G55 MM LRI Fr, 2 5 SR 4t M Y b 9
g ia 55 R 0N ; 5 AR Bk 22 IR 455 i AH
AR AT AR B R A B b R TN B T B
TIM-3 7 e 40 i (R (=R B R Ak L 55 ) e
AE 240 JL N AR 2R A0 L 3 R R M B
i geg v i T R R ) R R O Rk KO S
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O i Eg 1) T e PR L T A G T, TS
Fif 93 14 2 R HIL AR A 56 o TIM-3 E 8k b & — AN &k
BTG TTHL S B A e 530 PD-1/PD-L1 FH WA B A 7
M BA AR T,
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J i e KR T 2R E L 2 T 40 K B A B
BT R T A0 LR B 5 R S L R 2
RMHHALHEME G K (major histocompatibility
complex, MHC) 4% & #E 47 FH P ZE #1108 T CD4*Fl
CDS*XUFHE T 4l ; b5 5 BER K A B S i I 1y
F (autoimmune regulator, ATRE) [ # 5t |- 5z 4 g i/ 17
BAPERL#, M 3RAS CDA' CD8 AR Y I T 4R,
s Ji 968 E A R A v s B B R R L A TR S
BK )RR S H B3 BT C A DU R Al £,
AU BT ) TR L A R, R S B 4 2D DL
R UL i L B R A S AR AR A A R
TS GE , AT RE A B 1 SR R AN R RE ), HOH:
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PD-1 Hitk, B A W R g0 25 A 4

B — T 5 2 1A 1R B B0 AN Epacadostat(IDO
TR e 2 — P AT IS T AR B e R
I BB ) U T39I DR B2 FHAF 98 (NCT02364076)
AT FEVEAL T AR R BTN I M R 2 SR Y 1
L Horr 1 ] 58 4 2% f# (complete remission, CR) .8
B35 53 ¢ % (partial remission, PR) .21 £ %€ (stable
disease,SD),ORR N 22.5% ,6 i (15%) & & Pl L T
JUH AR A R R LAY 3~4 AR
B IE R 1] & G TR B A e B B T (5 1), 13%) MR 2
iR A S ol T = (5 1 ,53%) ; HA 2 ] 35 (5%) 1
UK R FH e R BT S K TR SRy 22 R PR WL AR R L
R, HE— XN AR AT PD-L1 RIB R4, K
ik Ji 98 £ 5 PD-L1 R Rk BB A L IR SR A AR
FAM I R (progression-free survival , PFS)
1A A7 M (overall survival ,0S) 3 K (PFS:24 4~ H
s 2.9 ™H;0S. Kik#| vs 15.5 1),

55 I S R A R 2R BRBTIR T S AT R
S W e gg i v B3I PR F 5 (NCT02607631),33
o) £ 5 v 7 ) M R R IR T R L2 ik B
PR,5 ] SD,ORR & 28.6% , ¥ ¥5 il % (disease
control rate, DCR)} 100% , 11 i PFS & 6.1 1~ H ;53
26 15 i Ji g B 2236 97 5 9 5 ) PR (14 91 SD,
ORR  19.2% ,DCR } 73.3%, H{ii PFS 2 6.1 4~
H A B RV ALFE A A58 WIS AR % 4
o . SR FNE 58, XF a8 H LU T PD-LI
RIKM AT, Wox 14 ] PD-L1 mRBEHE DA S
BET7 A E] PR, 10 1 PD-L1 IR 35 B oAk L
PR, IZHF5E 4 75 M i b B b ged v PD-L ey 2R 3K 1 A8
BHSLRIERIT HA BT
2.2 #HEF L B 1 (Nivolumab)

2 AT PR IR AL B g BE 1gG4 4T PD1 4t
T TE—TAN A 15 B BE VI BR B2 & M B 6 F8. 3 1)
1T 33 v 175550 5 284 45 6 CR 8 PR &4, 11
12 SD,4 {5y i & ;s DCR 2K 73.3%, i PFS Jy
384 H L 0S O 141 A L AIF A A B RNE
PRAT ), JC R AN RO 52, K28R R
DR ABA 2 1 B B B R (1 B 3 R
Bt A1 2 905 EARTIREAS A,
2.3 FI# E 1 (Avelumab)

BT A ST 2 N IR AL B SE B TG BT PD-LI $itiA
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BT 24 BRI S R DD A R P 1 T 3ty 126657
A 8 5 55 (7 9 M i eE A 1 45l ), v 4
i B PR,2 (9l & SD, 1 9] g Big 9 22 %% SD,ORR
H571%  AHAFE R T A W EEWR I T 3K
JUU T Wl TR VA e T v 1 e Ul T o DA K R AL TE
J1 S AR PE IR T A AN BN (immune-related adverse
events,irAEs), M7 4 I R & A 1 FlkAE T
irAEs, 55 A SR Jiboig 0 30 A S0 48 L, M AR - fe
i g X BT Ak BT A T 52 B 2% HOWER B irAEs
) 5 A e T IR

3 H9BR bR BhE R iR TR irAEs 1B

BB C N T Z M, A STk S R
A PD-L1 B93RIKNG O 5 TR I7 7 AR IEAR G,
YT PD-L1 WA M i 1 Bz g v 52 8 3R 08 R
¥ Al R HT IR YT A B0 Nz — . 2016 4E TR
PN AT 82 A T 5 AT A e B R e R e ) e g2
EPAR AW e s c B a0 S - s R S =
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Ji b Bz il dgg i BRI 0 — AR TR HBEE T £
Il PRI I 285 R T, A 5 T8 e IR I AT
Jib it o9 5 7 E At S AR e g SO 82 28] P 7 80RH >4 DL Ut
NCCN #& B 18 2020 4T 4R B8 Hr A 2R BT e 77 1
SRIRYT W R FR AT (2A ZE) I A BHARYTIERE,

EAE o R b B bR S 3697 I KI5 1 2
MirAEs 7545 2] 0, & LAY 3~4 4 irAEs &
JH 4 sl v LR LR R GO s H AR AR R
il RV g8, WA RO E B S B I SR
) s (H X 28 irAEs 723232 M [ 25 W0 IR 9T B 2208 |
A/ BT 5 . 5 A A s R AT 4 Uk TR A LAt 2
U e v I AN E DL BRI AT R SR T R R
TR SR E a8 B IR T o IS Y o M BR AR oy B Y S s
i E R B REAE 7B R v RE AR E T 40
YRR, MR R A R P 3 5 Y 5 B e A
ML RE B AT HE 58 R 19 irAEs KA G,

4 BERERE
JRAE At Xk g b B2 e R B9 ICTs 9 1 R 18 362 47
TEBEAT AR 6 7 1Y e FE Al B YR IE I R =



T ) — T F S B S, AR O A R IR R A3
(LAG-3) T 41 il 4 9% 3Kk 25 A A ITIM 45 44 50 25 H
(TIGIT)A T bk I 40 i 2 9 2 11 (BTLA) S5 24 ) 1 i Ji
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T I0 00 R 6 0 R 56 B B (R B R B T HE A
RRVRE T fa S A i) irAEs %A= 2 H N ]
TE AR PR R KUK o F & AT S A A A AR K T
G RETRYT AR 25 A BEBCHERR R R 5 KURs: AR
AT G 1697 B R M R B o B s SR &
R BE R, S i R A A AR5 0 A 30 T 0 1) A 4K
WS o L AL B AR IR FT RE R AFSY irAEs K AE MR AF R
M, RABIEGE I3 7 JR P B BE 4 T 2 A v 40
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