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[Abstract] Head and neck squamous cell carcinoma (HNSCC) is a common malignant tumor that seriously threatens
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human health and life. With increasing studies on the mechanism of tumor immune escape, programmed death receptor
1 (PD-1) and programmed death ligand receptor 1 (PD-L1) have been proven to be involved in tumor immune escape.
The primary mechanism is that PD-1 recruits protein tyrosine phosphatase (SHP-2) to dephosphorylate downstream tyro-
sine kinase (SyK) and phosphatidylinositol 3-kinase (PI3K), thereby inhibiting downstream protein kinase B (AKT), ex-
tracellular regulated protein kinases (ERK) and other important signaling pathways, ultimately inhibiting T cell activa-
tion. In recent years, PD-1/PD-L1 inhibitors have become popular immunotherapies. Pembrolizumab and nivolumab

have been approved for HNSCC patients by the U.S. Food and Drug Administration. Both durvalumab and atezolizumab
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are still in clinical trials, and published data show that both have certain safety and efficacy but still need much clinical
data to support them. Meanwhile, the combination of PD-1/PD-L1 inhibitors with radiotherapy, chemotherapy and immu-
notherapy is still controversial in terms of clinical efficacy and adverse events, and further research is needed. However,
serious immune-related adverse reactions limit the clinical application of PD-1/PD-L1 inhibitors, despite promising cura-

tive effects. Therefore, developing novel inhibitors and investigating stable and effective biomarkers and upstream and

downstream signaling mechanisms are urgent issues.
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Sk 2005 5% IR 20 Y % (head and neck squamous
cell carcinoma, HNSCC) 22 & A 78 1 & | 11 M RIS
s — R I XU o ELIR YT O Z8 A BIR AR P i g
XF T Jey FB BB g L AR il B AR — IR T ik
P HBFRIT R R R X T
52 ME B B M HINSCC B, 1A T 1 B 50 2 e 1
AR, HiE 22, A0S A A (middle overall sur-
vival, mOS) /N F 1452, R P HEFE T 32 74 -1 (pro-
grammed death receptor 1, PD-1) }& H it /& (pro-
grammed death receptor ligand1, PD-L1) #1 #ill 1] (1
I Sy 378 73 58 A 4 v I PR T R A AR A I ]
| g

1 PD-1/PD-L1 BRI R RiX

PD-1 J& i Tshida 7E 1992 4F 1 Y 7E U8 1= 19 T 4
L A 52 R AR A, L A g A5 TR 2 5 g iR B
(2437)" o PD-1AGUAE TS AL I T ik L 2 B i 2
20 R SR  20 A B B A A5 S 5 A L
FIk B AR o iR A h Rk BESE R
PD-1 13 A] LLFE U 554 T 41 B (regulatory cells , Treg)
R FIK , T AE BE Treg 4 M 3G 58 , 30 1 5 552 )i
. PD-1J& T B7-CD28 X1 , /2 H 288 /& L iR
SR 5 SR T, PD-1 FE S5 b 322l = F8
Ji: OMLAN IgV e 2548 38 5 2 i K 5 131X 5 D it
DX, M o DX PR B A G 52 S T R A0 ) i e (i
munoreceptor tyrosine-based inhibitory motif , ITIM ) f&
B P58 52 A 1% = R % Ak FE ¥ (immunoreceptor tyrosine
based switch motif, ITSM) "', PD-L1 3& [A & i% 7
Tp24, PD-L1 )& T B7 Kk, J2& Hi 290 2 HE R 14
JUCRY TRY 8 AR 1, AE LR AT X & A TV R TgC R

M L5 IR, PD-L1 3 H I8 7E i 4 M, £ R
PR HE 5 40 (antigen presenting cell , APC) {1
Wik 210 L . B 20 M % SR 200 i A0 I L HAME APC 5 PD-
L1t AT 76 JF 38 100 40 M 3% 18 2R 08, i A8 N B 4
JHL T A 210 B L 6 2 2 L A A

2 THmMFERERERR

T 4 19 58 4 6 AL T 2 A5 5, L O
—(E S APC R F EHLMENE S
& (major histocompatibility complex , MHC ) -3 J& 2
AT YN, T 40 i 2 17 324K (T cell receptor, TCR)
Fi 5 PESS G MHC, I 23 3005 28 1R 2 R | fiff
M AR W IR AL, T 20 B W) A T Ak s @58 — A5 5 1™
Az - APC 5 T 4 i 3 1 22 % 0008 o A B AR
5 T A 23K 22 b 240 e PR~ 4 e PRS2 A il
T 20 5¢ 435 Ak , T A 4R S e I B RN . IF R
500 T PD-1/PD-L1 45 & n il A 5 S SO, f
PR 2 2 e IR TR B T 4545, PD-1 LT IX.
1) TTSM 25 A4) 35 T S A W TR A 328 1T 55 4R 2 11 T =R
AR ity SHP-2 , {5 I 1) JL 1 2R B 13 (spleen tyro-
sine kinase, SyK) F1 1 Jg it L BE 3- 3% & (phosphati-
dylinositol 3-kinase , PI3K ) A& A= 2B ER fk , M T 111 4l
T U7 2K 1 B (protein kinase B, AKT) | £ 1 413
I HE B (extracellular regulated protein kinases,
ERK) 855 538 6, fc 23] T 40 A6, iy i
IR I8 240 i B 928 1B R

3 PD-1/PD-L1 #I#I5 5 g 2% 6877
3.1 PD-1474)#)
3.1.1 A EAHT (Nivolumab) AR EAPLE T AR
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P TgG4 Y G 28 A 2 S B0 700, 1T DL 54 0 9 240
FTH 1) PD-L1 254, 1T BH W PD-1 5 PD-L1 45 &,
I 55 S A ] PD-1/PD-L1 {5 53 B U0 |, 3 s ALK
P E RS . g R 38 B A 2 o R A
R (FDA ) #bAE H T8 A VR 9T 1 55—~ PD-1 B
yelEYLAR . AR BT T 2 M E Y, Hop
0,45 52 J 1 BB RS HNSCC . E — 101 I 309 3 56
g A HNSCC 8 3% 361 141, 4352 48 ik 84t (3
mg/kg ) IGYT FIARHERY FR 25 RS8R )T (2 k% £
VOS2 BBl VG 2 D) 1 AR He i 201, &

7R 9 SR EHTIR TT AR 1 B 257697 (investigator’s
choice, 1C) ) mOS 4354 7.5 4~ H f 5.1 4~ H |, fifi
Gy P AR WEIT R — AR Y 19%
(36% vs. 16.6% )" o F&F I 31K % (CheckMate -
141) %045, 2016 4F 11 H 10 H , FDA #t T 44 it 2a
Pt (OPDIVO FE 51, B B it 57 A ), 56 =) H
FIRIT ALY 5 2 KM 5 B8 M HN-
SCC, 3% J2& X} T4 25 i HNSCC G Y7 1Y — K50k .
3.1.2 IR FAHT (Pembrolizumab) IR 8 B4 )&
F AV 1gG4 AU G e K A i IR RS e
Al R T 2 A0 IR B9 IATT o KEYNOTE-012 385 &
TEHE IR I BAIA T HNSCC J5 Fifi 177 1) 18] 488 K Ay 3k
1. T bR KEYNOTE-012 1, 60 4] PD-L1
FH P 9 HNSCC S35 A3k JT 4323697, 23 141 (38% )
HPV FHHE, 37 %1 (629% ) HPV [, Hirbr 60 44 fR 3%
FHI0Z M T 3 ~ 4R YW R F 1,27
B % A N A, B e nT W IR M R LA R
IRy 37 M, AT 3R B0 X T HNSCC 48 8 14 Bt i 988
WM, AT T — WG R . 78 KETNOTE-012
I I AT R 76 AR R AR 4 A
60 5l (A 2« J8 35 122 52 YR W BRAT 5 DK R 10 10 me/kg,
B2 JE LR AN 132 491 (B 4« 28 3 432 2 R W BAE 200
mg, B 3 J5 1K), 77% £ # HPV Bk, 23% & 3
HPV FHE, Horp A 64% & 1B BN, 13% &
T3 ~ AGUR RN, 6% 83 HWHATTY , JGAE
T2 0 . Ir A3 R E % W 22 fif % (objective re-
sponse rate , ORR ) 4] 4 18% , % 2006 4 FDA It e (1
HNSCC Z&3R97 250 Z 8 ST ORR = 1 5%
Horp HPV [ 1 % ORR 4 16% , HPV FH % %
ORR N 24% , PD-L1 &3k BHPEFIBAPEZ 9 ORR 43-531)
H 22% F1 4% ; I R 32 15 2% (B 58 42 N 28 34 43 I
2B o R R E AT E] = 6 A ) R 20% , 1 BA4E4AR
7 32 52 N 17% , 50 500 2 B PR GI6 YT 52
R 15% , AT UL YR 4 5 40 B A e AT b 9

TG R A SRR ] A7 1) 2 b LR HR
57 81 19 HNSCC %', FDA T 2016 4 i bR it v
TR B BRPTAE N 23R YT 259 (KEYTRUDA VE 4
) IR A3 AT W Rl 82 )5 i R B K
s 7 HNSCC .

— T ) I I AR S (KEYNOTE-040 ) 2%
TR M YR 4 BB AR I PR _E nT g 35 E K HNSCC H
() mOS I HA RAFA 2 e, 78 5 — Wi
Il R T3 56 (KEYNOTE-048 ) % [t IR 1 477 B 24
IRIT IR PR BT A AL T RN VY 2 B PR BT A T
TRYT BT R e A i 9E A A 882 Al A 48 Sy
AT B & s L R HNSCC i, Hoh, 85% 1
B PD-11 FHM B & 73 %0 (combined positive score ,
CPS) = 1,43% 5.3 1) CPS = 20, ¥ 4 A 191 43 Ky
=L A R IR A BT B IE T A TR I R BTA
fRyr 4R VE Z 8 Bt A ey gL, 45 R B
CPS = 20 %% CPS = 1 1Y & 2 3Z2 IR W B PLIR IT 5K
IRTGE, UR AR BT B 295 T RN R A BRI S AT
BT A B EUN B R S RS HNSCC I — 20697
T 20194F6 A 11 H FDA #EvE T IR BAdT 20
25 IR T ENZEHUER EL CPS = 1 1Y HNSCC 3,
) ISP 2 B 52 L 45 T — A5 AR 58 2 8 1 5 [ . Sy fi]
SRNAIT T R PFS I L E 2 Fe
3.2 PD-LI1 #p#) 5|
3.2.1 JEARHPL (Durvalumab)  EALRHE T A
TR 1gG1 BITIA . 78— R 50 Al T AR
FYTIAYT HNSCC B35 1) 22 4 FLr 880k | % ik 5%
9N 62 1] HNSCC f 3, 25 R R G Y HH A R 5
%R h 59.7% ,3~4 F AR F MR EFRN
9.7% ; B A& ORR N 6.5% ,m0S Ky 8.4 H , K5 64
HHEFER ] 62% ,1240 H 0S % K 38%'), DL L4
SRR AR BB ZE HNSCC H 0697 h s Hy ol
2 W) A R ACHE L O B AR BT B 27 T R
A AT IR YT I T B S AR TE R4 T
3.2.2  [4FEREBAST (Atezolizumab ) Bl 4R Bk BT -
—FRERXF PD- L1 T A B0 [gG1 B s BE LA, H
FE HNSCC A 52 B IR I s AN g ik s g /. H
R —I00 T 300 AR 00 B b 245 51, 78 1%l 50 v 3t
9N 32 491 Sk F R E (HNC) i, Horb 66% 8 %
KA RN SR AUH 13% 0 3 ~ 4 PR K
F 4, mPFS 2 2.6 7~ A, mOS } 6.0~ H , ORR
22% 5 B N T BT R BR B HTIR IT N ZEH HPV RS
8¢ PD-L1 FRiEKFIR R — 2R E -
TE B T Ba] Ry R T BLAT 2 A L A2 MR R Al
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IRIT B AR FEREA Fr 2/ 0, 5 W R KA A 5 i
FWESE, 9 B A S AR HEIR ST T i %t Hh 05 HoAt
YA .
3.3 PD-1/PD-L1 #p 4| 7t Bx &3 AL 77

AT HA— 300 PD-1/PD- L1 $1 i] 350 B G 0 1) i s
PERF ST R B T & & A R A R SR B
K H1 PD-1/PD-L1 #1571 B A6 Y7 NI G 50T 19 0S
M PFS AR, H S5 A R W S & AR T B
PD-1/PD-L1 #1ifl I B A5 J3CT7 78 3 i S 3 vh & 81
B A TIOTT T 235 70N BI04 3 it 40
X— 2R EMNAZERER. CAMFR AR
ST LAE ik 1 PD-L1 3 3A , BioAs b i A 35 it
0 4] o 96 e 8, 3 SR R 5 T 4R A T BB K
P, PD-1/PD-L1 it 53K 5 467 AT LA 2404
A /0N 28 1 i 95 L /0 A R M i RN 3L IR g AR T L
Ho ARST AT F5 T I G g Sk A AR T B 0B
P AR RS, 1 ek e Ak B B v a2 e iR
i, X i PD-1/PD-L1 #1115l 57 B & 1k 7 14 97 HNSCC
BRAET AR H . 2019456 A 11 H FDA b #E T
UK W PRI A E0 5 5- 980K W5 RE FH TR YT HNSCC
B
3.4  PD-1/PD-L1 #p ) ) B & S 95 & 77

4 Jf1 B T 9k 4 40 JE Bt i -4 (eytotoxic T lympho-
cyte antigen-4, CTLA-4 ) il 51 s J& T B 22 46 A A
AR5, VT A 25T (Tpilimumab ) J2 B A WA 7 1
FREIEIRIT B CTLA-4 M . gh ST A DE R
PAPT A IR A IR YT L UE B 6 PR 0 2 B AN A
A /IS 240 it fii s S8 5 BT BT 8 AR K e
AR YT X F HNSCC B i I RIT %8, 58 35 it
17 7 23k K BF5E . CONDOR & — i I W 1ifs PR it
55, H F AR AR PTG E YT R P R R
(Tremelimumab , CTLA-4 il 57 ) 8. 24536 97 5 B 4K
FAPTIE AR VUK BABTIR YT AE PD-L1 IR 35 A B 4
) HNSCC & 7 st e etk il g R %
W RE AR 2 20 R P K BRL 2 2 RNER 5 20 % ORR 43
BN 9.2% . 1.6% 1 7.8% , H1 437 OS 439 4 6.0 4~ H
554 AR T.64H ] W35 Al IR %
A BRI Im R AL 2% L 56 — By Beit 58 H T 7E
P47, TR, CONDOR 5 {2 7% CTLA-4 31 i 55 %
T HNSCC /B #IRYT A R BRAE , X #2785 CTLA-4 4
TRV EE A FH 24 I5F B2 IE A e 26 AL D hR i ™
3.5 PD-1/PD-L1 #p#) ) Bk & ¥e ) & 77

HNSCC % % &5 B MO T 2 f2 4B K 722 1k
(pidermal growth factor receptor, EGFR) & 1% . A fiff

JE 7R EGFR {5 51 7T 75 5 PD-1/PD-L1 A1 A
G A 7 i 2R3k, KB EGFR X g iR 55 A
PRI YA A, ¥R 5] EGFR AR AT LA ) firb
() A RV A% T EL AT DL Y TR ) e B 45 - 1
SRR T PR ST VR B DAL . EGFR 48 By 4 il AT LA
B MHC (3R 35 , HY 9 A4 SR A0 i O T RE , O
i geg o T AR AR Y . — I T DT IR &
2 W1V 25 B G YR A B PUIR T HNSCC 3
ORR 7 46.7%, 7] I, PD-1/PD-L 1 1) i 771 B¢ 75§02 1) 763
IYA DR TR AT
3.6 HAIETT

H AT, B PD-1/PD-L1 #4151 41 1% At 55 % 76
7R W SR IEAEHEAT , A CTLA-4 4] 5] | T 4 /g
e BR A T ITIM 25443 &5 H (V-set and immuno-
globulin domain - containing protein 9, Vsig9, ¥ 24
TIGIT) #1046l 7] 94k 0 &4 Ji 38 3% 3 [A] -3 (lymphocyte
activation gene 3, LAG-3) AR5 45 . CTLA-4 %y
A A A A ) Sy i R A SR H v B DR R BRI Y
BNTRA AN E L CTLA-4 N REpT A, 36
FDA 2001 4F4tt i HH TR 7 R G209,
{ELGHIE R 4T TE HNSCC M 584 o TIGIT #) f
FRIE LK PD-1/PD-L1 41 5 71 CTLA-4 #1575 9 3L
— B BRI R, H T R AR DG 25 M ] Tl
RIAIT o ST LAG-3WF R MM Hl 259 £ 2 A
IMP321 (Eftilagimod Alpha) F1 BMS-986016 ( Relatlim-
ab) , £ HNSCC 8 0] LAG -3 % £ Ilfi K 1 36 #F 5%
(NCT03625323 ,NCT03440437 .NCT01968109 %5 ) 1E
FEHAT, HiR A58 5 PD-1 HUARE Al 1 >,

4 B B

i 5 B 92 A A o= A0 ) 351 78 988 S IR T R AN B
hoe 5 &, 52 & P B B HNSCC /844 1) Tl )5
R8T — W (B BB B e il
il 7 3R 5 L B & — L F 5T & 3 PD-1/PD-L1 41 4l
FRGIT 5 e e g o B K PR BE b 755 PD-1/
PD-L1 #0150 A7 28, Bk A B g 54, PD-1/PD-
L1 53 FHL I S H: 5 H At A1 98 S5 es 43 19 AH BLA
PG #E— L W58 . PD-1/PD-L1 40 5 5 2216 97
AR 7, HARAE— o s XU, MR 2T
RO DA R RS A A . AT I, SRR
E HAMP AR EY 2 CEE,
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