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[ Abstract] In the era of personalized immunotherapy for lung cancer, how to effectively screen potential beneficiaries of
programmed death-1 (PD-1)/programmed death ligand-1 (PD-L1) immune checkpoint inhibitors has become a new challenge. The
expression levels of PD-L1 in non-small cell lung cancer (NSCLC) can be detected by immunohistochemistry, which provides
accurate and reliable information for predicting the efficacy of PD-1/PD-L1 immunotherapy and prognosis in advanced NSCLC.
In addition, traditional pathology can be used to observe major pathological response (MPR) to further evaluate the efficacy of
neoadjuvant immunotherapy for early/middle-stage NSCLC. This review summarized the current progress and future development of
personalized immunotherapy for NSCLC under the guidance of pathology.
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B/ HUfidE ( non-small cell lung cancer,
NSCLC) [5fififEm85%, HBAWZHEED R
rigdh] Y R AR RS TR AT A — i
JE EHUS TRy, AEATSAS T Sl e AR AR AR
it 2, [, S35 K EF A BINSCLC B # 1ih
Jr FEOAR 38 lm R SR VIS A Uiy
B PEIRIT, UHERFMT [HA ] -1

( programmed death-1, PD-1) /FFPESET:
[ 45 H ] Fiif&k-1 ( programmed death ligand-1,
PD-L1) fe 2 6 Ax s 400 500 T IS 1 06 55 il 98 6
FEIRIT I QBT 22 o R 22 TN PR AR5 1
RGN, RPEIRYT AT I g AR B AR
00, [E S ZFPD-1/PD-L L i3 2 Bt
W R ) LA G e )RR
RN/, AT TSR3l 2 R B AR RINSCLC
B LTS B S ek A s il )35 97 B
SRRl 7 SR oat DR e a1 o < s
RIBRATF BRI R T X SRSt — AL BT
TARPEIRT REMS 25 WL P R AR R R R A, )
IR R E2 TR, SR sieiny T 0 R h ]

P TR SR

JRAEPD-1/PD-L I F PR 2, (HIFE
JI AT AR R N R £, anel W e e A= bk
YIBE B A IR IT AR DL S T I B 2 36 7 3R
A G RER YT TG B E PRz — o ARk,
FH T SR8 10 97 38 BN O 36 R0 303 A A= 4
PRk %, (HPD-LI & BTN & )
2 B R AR o A BB S I o e 2 2k

(immunohistochemistry, THC ) ¥l 5 B EAf it
S R E P U PD-L I R RS, A i)
i ARk S IR T IO A8 R AR AR, Al R
i e PD-1/PD-L 1 Gy 41 i) 3510 v 7 3 1 A ST
ROPEAS S AEHERS PT S AR o (0BT B S i
A ARG YT R, TR R R e TR
Ja XPARAS AT BRI, DA DO A B T
MIRCR . H EHTAH BRI 197 RO e br 32 22
A4 I PR S AR I RS T ROF M An i ( Response
Evaluation Criteria in Solid Tumors, RECIST )
PR 2PN AR, B E 222 22 f# (major
pathological response, MPR ) B/ & 58 4k Hi 2%

fi# ( complete pathologic response, CPR ) F2fE,
o BRI D i A% e B 2= V) R LA MPRFE
AT PEA G5 35 4 BTG 7 B e S it O RCR o
I, FEME AL Gy AR, S BB BRI 38
ARG IR L5 6 A2 G B 2y Xk
BUBE A 715 B SPGB, IPR I
NG IREEIN, MRS ia T SR LTS 25
SR TN B

1 PD-L1{EAREHANSCLCRIZ 8T B EMIHREY
1.1 PD—-L1A&MAE A 4 R B /4N 505 BT 45 -0
B JEPD—1/PD—L147 4 7178 57

PD-L 1RSI 45 SR A Sy A1 Bl 2 W X W PR H 24

IR EFXEE, pembrolizumabl 35 [F £ 5 25 5
EH R (Food and Drug Administration, FDA )
HEUEH TPD-L1E ik [ M He %43 (tumor
proportion score, TPS) =1% | . REERKHF
ZAK (epidermal growth factor receptor, EGFR ) /
(] 25 PRI 8 155 ( anaplastic lymphoma kinase,
ALK) FEH B R B PENSCLCHY — kT I
PD-L1FH1E (TPS=1% ) MIWINSCLCH —&ih
J7; pembrolizumabif #HE HERK & R 1/ 5542 B ak
R 25 A RS I — 26T A BRIRNSCLC

( L75 % EPD-L1FRIBIRE ) o 2020435 H 3
E FDAHLAE T atezolizumab .24 [ T'PD-L1 5 %Kik

[ MR an e g e te ] ( TC ) =50% a8 5% 20 A
Jeta bl (1C) =10% ] . EGFR/ALKBIM: %
BPENSCLCHY—ZiRYr . 202045 H SC[EFDAS#
#E T nivolumab®t&ipilimumab | FPD-L1=1% .
EGFR/ALK PR RS ENSCLC I —ZR AT o

PD-LIKINE b 212, FHARIGIT 25tk

ST, Bl = PD-L UK 25 Sy ] 476
7 o {HPD-L UG ] DAHR BRI G I7 09 40 A5
S, DRI AT DA W Bl 7 2 S 88 R T BT AE AR AR N
# . ZEFDAHt fEnivolumab ] T VISR 25 R
SR AT 22 W SR S SRR S AR BEIRNSCLC
fit i atezolizumab ] T4552 &5 F1 25 W A0y T 7 %8
IR IR SR T I e o Je S 3z 4 a7 R i
MR ENSCLC, R4 nivolumab M atezolizumab
T HRYYNSCLCH LT % IEPD-L1 i IR,
(HRFSE 45 R4 @R, PD-L1EAK P, IR
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RIS, HAE—E R L PD-L1 R 45
A 8 B R R S A A VR T T FE A . Bl
# PD-1/PD-L 1k A s il 51584, NSCLC/

A i 2P D-L VRS G-t PR B 5 2 1A
AL A2 5 B R A PD-L 1A

o, HHBIERAAHE (K1) .

F 1 NSCLCHKMPD-L1XFI RIRHAIE R
Tab.1 Approved PD-L1 detection kit for NSCLC

. FDA certified and CE certified and NMPA certified and
Reagent Clone Detection platform Drug threshold threshold threshold
PD-L1IHC 22C3 22C3 Dako Autostainer ~ Pembrolizumab ~ Concomitant Certified Approved
pharmDx murine Link48 diagnosis TPS=50% TPS=1%
monoclonal TPS=1%,
antibody TPS=50%
22C3 antibody 22C3 murine Dako Autostainer ~ Pembrolizumab / / Approved
monoclonal Link48 TPS=1%
antibody
PD-L1 IHC 28-8  28-8 rabbit Dako Autostainer ~ Nivolumab Supplementary Certified (non- Approved (non-
pharmDx monoclonal Link48 diagnosis squamous NSCLC)  squamous NSCLC)
antibody (non-squamous TC=1%, TC=1%
NSCLC) TC=1%, TC=5%,
TC=5%,TC=10% TC=10%
Concomitant
diagnosis (NSCLC)
TC=1%
VENTANA SP142 rabbit Ventana Atezolizumab Supplementary Certified TC=50% /
PD-L1 monoclonal BenchMark diagnosis/ or IC=10%
(SP142) assay antibody ULTRA concomitant TC=1%or IC=1%
diagnosis TC=50%
or [C=10%
VENTANA SP263 rabbit Ventana Nivolumab / Certified TC=1%, /
PD-L1 (SP263) monoclonal BenchMark =5%, =10%
assay antibody ULTRA
Pembrolizumab Certified TC=50%
--first line treatment
TC=1% --second
line treatment
Durvalumab Certified, TC=1%
1.2 PD-L1SR AL AL EHm o) 2R BMER QB AR B L[R]30 min, 4%

FRAZEHY

PD-L 1Ak 25 5 v] LA+ 5 i 0 fifi s — 26
2y, PHER INSCLC B W21t #E47PD-L1
B 22 ENAME S E 2T
AR BRE0E K 2H 2 FRAS G I i PD-L 1 &35 7K
XGRS A s I AR RCR B A, Rk
LA REAR 1 PD-L LRSI 25 5 R Ay i PR FH 24 2 1t
27, HLut i Hp i 20 i 2= AR A A PD-L 1
ik, W RN, AN ORI R Ll 2 AR A
PD-L 1R I 25 5 HAT B i — 2ok, $2m H
2 2 A A I PD-L 1 Ik i T R E 120
122 ARACHIbPE

PD-L LG iy Ak 340 3507 g 3L A0S Ak 12 Wi

1.2.1

R A W, AR E E R 6~24 h, F
RbpA12~48 h, HAEAELT2 h, LIS AR
R [ETINES B 3 [T 3 S A s N € A R 1S
MERFRAS I PD-L1 = Rkt B T R, Rt
AUURNZ A IS (] > 34E (PR A 2 T PD-L 1A
W22 g fRAEPD-L g B, R R e
ronEd 2 ke, R KA OR e, Il
VIR a2 H N e g, AR RIS FE A
HEATH MLPD-L 15 FRAS I
123  PD-LIZEHRAEELR

A PD-L 1 495 2 24k 2 e e X 551) A )
Jili g PD-L 1 3k /KB, A o A7 7 4l i 22
S, AHEAR FERTE B FR E TR G AR T
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VARG I8 DX S g G i O, VPAG X 52 S g (a3
A7 B F5 BRI T AL ik g 240 e B ] B At ek 98 200
SR B 2 A BB AT (B ) AR, ARG
Fepl, ARG 6 Ll S IR T 2203
pharmDxFI 55| A T TPS,  RIBHME s 40 it %k
Jieh 92 444 B S B0 FL A6 < 100% , KR TP SEE
HAPD-L1FK BRI TR IE (TPS<1%) |
ik (TPS=1%) FiF#ik (TPS=50%) .
28-8 pharmDx:¥ Jif R 4 fE PD-L 1 535 7K -3 44>
XJE: <1%. =1%. =5%M=10%, SP142f]
A T B [ S 3 g 40 2 40 i 1 e £ 1
B, RIETCHBLICHA /3732 TC=50%),
TC <50%HIC=10%, TC<50%HIC < 10%.,
SP263 32t 1) 65 1) H] 152 5 2 G 1 g 4 A 1) G £
T
1.3 PD-L14&M ENSCLC %% 7 #x &4 b ik
B 8 s 44 P,
1.3.1  A[EPD-LIFIHAF &2 5

H 1 25 EIFDA T 1L ST bR AL B PD-L 146
W w0 S TR KDY, f4E Rl EDako Y-
S MPD-L1 THC 28-8 pharmDx, 22C3 pharmDx
73-1030 7 & DL & B & Ventana i il >F- 5 i PD-L 1
IHCSP142F1SP263 1A & (1) o T AFET
IRTEAS [R5 v i R AR RN 2 A0 ) AN [R], PD-L1
e B AT A S e H AU 2= e 0 S A
[F 2 PD-L IR A AE 22 5, PRGOS [l Azl
W2 IR T AR A 4. PD-L1EE EpitH) 12+
Fed TR ) & . R H I E NSCLC
R FEAPD-LIRIAM 25, 45 R, 28-8,
22C3FISP263 171 & I 21 (1) PD-L 1335 7K F-AH
oL, 73-104H bt F oAb 3570 & 7 B s o 5k 174 AUk
PE, TSP 142K F) I PD-L1AK A%, Mg 240
Ji B PD-L 1 3% 55 43 $57E o HURH 1= U i) =7 2 — 3
MR A PD-L1 R AR —BhE R 2. B
— 3L 5C T PD-L ARG IHT A A S A1 — ek i i 5%
WASRRIEI I TE 4 3 )
132  PD-LIFEIAMSE MMk

PD-L 13235 M 5 ot 2 AR S g 28 Wb
BRI IEZ — o IR s R LA L7

SURBE, IR — 5 fE 4 T S e 835 Bl g 4 40
[JPD-L15Rik 15 Ol PD-L1ZRR B M & T
MPD-1/PD-LIIHI FIIGI7 hikss , AlREZ M T
PD-L1&IA W 5 Bt R B8OG Bbs A B, &
T YRR AR & A B AT PD-L 1 32 35 7K 1) G At
PD-L1RIRZFEAR KN . FEARISTY | 1HKGHA7 J
iR AL SRR Z (R4 . PD-L1AY A TE A [A] 5
HHL R — B H AN A AT . 25T
FW, PD-L1MERIAAE R kA 5 ALk L 45/ R0
BRI AR A Z MfEE 22 S, BIRARAS
AR PD-L 1 F63k m R i A (b ik A
SEIE T A, BEE P R A R A
(IEHIT . AP EUT ) ik T, PD-L1fWER
SE N = Y T (AT 1l i A U A |
1 PD-L1F IR W ARAL T i B X AN 6] 7 E 3R Y7
J N BAT B S, R shZS W PD-L 1 kK
AR WAEL
1.3.3  PD-LIKG)SESs 2 {7k

M FPD-L1ks A7 7E A sh e 7 538 Je %
1% X LSRR A7) & DL R & A = T
FE RIS B S e o, I N AN BT ARSI PD-L
BYSCEG 2 H #H#/7%: (laboratory developed test,
LDT) o P AEAS Rl ) S 25 (4 10 52 56
%, M SRR LD TS 0]/ A PD-L 1K
WA 1E 28, iy LD T3 HLAS AN 1Y S2 0 2
BRI, MRS, 18 TLDTHT L 784555 UE
LDTH—E Skt M ismiam s, Jf
T AR R A B

FE NLD T IF & ¢ o 0561 1 1 7™ 0% Bk
i, ZWPEMEPD-LIALDT S k42 Wik ) &
— TS B — Y B S
LDTH S R s, {LI4FLDT (51.8% ) i
21 i e 10 5350 X B4 A — B0 S i
Yot — AR 2 . BTSN H HSEKRE A
EYUAEILIN, ENIMIRERUAEZER
AR LDT U A% L TR &, (A5
GERNE R RV LD THE A, AR
W25 5L AT B 25 20 FR 3 VA DR TT O S8 R Al iR
65, PGCLD TR N A F I PRI N i, 75
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FEHEAT AR B 7 W B BT R O
1.4 NSCLCHIZ %7 09 A £ Ar &

HHT, BR 1 PD-L13X — i e FH ) 5098
BITROR IR & Ah, HA 5 e i T RUR
FH G B 5 DL B8 T A bR S E A LI L
2. O S 3E H AT E B LAY bR A&
Yy, Wi AE i (tumor mutation burden,
TMB ) . (EEiEE 2 4e 64 ( deficient mismatch
repair, dMMR ) } & B T EATRE (high
microsatellite instability, MSI-H ) %5; @ B{gif
B e R A WIbR Y, QT2 I 58 0 5 R 3R
ki @ AERAMMYTE (human leukocyte
antigen, HLA ) HHIRSG; @ iEMAYZFErE
S o Bt X iR A e S A R A DL S A Az il
FARBAWI R E, IR S oA s e 324 Ik
A2 2 A TR VTAN B8 bRt bl AR gz
IRITAC A YIRS . (HEETIGIR EAE R E D
PRAEYIET, AR TT 2™ A% R P AT 1 UF 2= == k4
TR AR E AR S R T e R 25 3 2 A o
2 NSCLCH# B & ia T R R VIBRIR AR
BT
2.1 FHANSCLC % H 1% 8 #7480 B 9% 6 97 9 97
AT

ORI 2 INSCLC 8 3 1E 32 2 T i i A
SUNEIFRNEIT o W SRk A s R T BT
TFARNSCLCHIIRY T BA H L3 L, TEME Ty
WITIRE ST, BB ReiG 7 il g A R
I E R MR IS FE S, PUR R R S
I8 g e S P Tk 2L 40 i sz 17 ) 7 B R 25
] 70 R MR PD-1 S8 K A 0 R 0 T
P it B E T REARAS AP OB MR RIOR . S
NSCLCHEA i I S0 mbr A e A, Hir
B BRI FANSCLC A 1 IO Fe brls 1T
i IRAYRECIST, b A4 5 B A PN AR EMPRFE
JE K CPRAREE . T Heityr R AL % Kt e
PEAMMIRIE M, M ATREIT R A/,
RECISTH] R S BT R0 H . AR T FELIEAR
ST FEHATRECISTIFAN B WS % ( objective
response rate, ORR ) , JREH2AZAYMPRARE 1] L)
SERA HITAL SR VAT TR, DR AR R e B

HIFHEARL S T o T I AR B2
SR PR AT T L H AT S A e i To e A
) (disease-free survival, DFS) DI s A7
(overall survival, OS) .

Nivolumab 8.2 {4 BHCA209- 159855
WoR, 210 A& FARIBITTEE T, F20
B F) TARIGPEVIER, MPRA45%, 184 H TG
52 REAER NT3%, PD-L1BHEFIBAVE ) g %t
nivolumabiayr ¥4 [ i, JRELZE N & g5 I 5K
HI MR B fer 2 VD AR G, M nivolumab ] HI AR
AT EIGYY, HARRNW AT, WA AT
ARIEIR , (HiZ bR 45 BB R R IT 25,
AR SR S5 R 5 ek A g R A — 3K
MBS . 20194F S I R I ~% 2% ( American
Society of Clinical Oncology, ASCO ) K£x [ [16]
il T atezolizumab F 25 B il VG ST NSCLC
PIBFE 250, ET7T0 EZI RGO ARET, MPR
RHR19% (15/77) , Hrhaf|E45CPR, 49%

(38/77) HHEMMRP=50%. £ IELEHFTHYIG
PRI B 7EIE BH G S22 K 2 o540 ) 700 4 Sk il B/
HENGTT B B WINSCLCHWETE N M E,
7 B S A A A RRNA YT AT AR TR 5 X g A
AT EEAFAIN , AT EL PO B B e R
SRR . BRI it T RCR R AP, A
— L5 RIE A AR FL IR A B R AR IR0 Y e 4T
ATHRE
2.2 NSCLC# 4 8h )88 97 )& F R A7 K %
9 FIRE R R

H 1 v AR A — A~ B0 1938 B ke 5 anfer b 2R
AV BT IS VIBR i b As o e [l B s
JiaP4: (International Association for the Study of
Lung Cancer, TASLC) [EPrZs 5t £l 5 il 22 187
HRNAIT IS VBRI s pn A Zb BN PEAS 1) 2 28R
LR Y R — A R A, R AR
PRI RSB EEL, DA R YT BN s
VR — Bk . R F IR TMPRAICPR
IE Lo MPREGZHAUE SOl - X T AT 1817
KA, SR BIRIY M F ARG, 7EH-E
Yo it VISR bR A, 1S PEIIE G <10%.,
MPRA] 3 1 375 1 g A T 1 H /N B LA IR PR B R
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/N, CPRIE N AESE B M PPAG DI FR AL 45
JIT A BURE Y DStk L2 45 )5, H-EQL @I IR0 &
BUEATIE VYRR R AL o Bl BT o Bl DI AR
A B IBURE I ol HEJR Al 8 18 3 4 T B4 v PR AR B
HYUEPEAl, DIPPHRER 2. “IRIR” 48
AR T BT LR R T A ) X3 A 1 e
PRIV T, B XT3 g 120 5 L R S BT e At
S AT A i e BROR AR B AR WL KR8 PR 320
LU0 7 A S R RIS g P i
JEE s LA [ BRI AT (4 R H-ED) 1 5 A RE I T
A3 A A L SRR . IRAE . S
it CELAREFAEALTNAE ), 3o i He i 2 2
109 g ¥ AT VAl o IR BT e B s e v Je
ARUIERARA I B A PAG TS IR A A — L R, A fiy
PSR
3 B

i Lk, RS M A SRR T Y
VEPERITIS PN b B OCH 2E B RHR AT 22 1
figp e Se BN AR BRI, UG S s 5 11 R
(V3[R B | a1 3 /& B e e o
esereinyy e

Biff: BRERDFEZMURER ZEEEY
MEARARARRGER, BFHEKDE (F
EH ) #EARR AR
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