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[ Abstract ] Background and objective Targeted therapy for patients with driver genes positive and immunother-
apy for patients with driver gene-negative but high programmed death ligand 1 (PD-L1) expression are the standards of first-
line treatment for patients with advanced non-small cell lung cancer (NSCLC). The treatment options for patients with driver
gene positive and high PD-L1 expression are still worth exploring. Methods The characteristics of 315 patients with NSCLC
were identified to analyze the clinicopathological characteristics of patients with driver gene positive and high PD-L1 expres-
sion, and the efficacy of targeted therapy. Results Among the 315 patients, the total positive rate of driver genes was 62.2%,
and the high PD-L1 expression rate (>50.0%) was 11.2%. The proportion of patients with driver gene positive and high PD-L1
expression was 10.7%. PD-L1 was highly expressed in patients with epidermal growth factor receptor (EGFR) mutation, KRAS
mutation, ALK fusion, BRAF mutation, and MET 14 exon skip mutation, the proportions were 7.8% (11/141), 18.2% (4/22),
and 23.1%, (3/13), 50.0% (2/4) and 100.0% (1/1) respectively. EGFR mutation positive with PD-L1 high expression was
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mainly in patients with stage IV lung adenocarcinoma. KRAS mutation positive with PD-L1 high expression was mainly in pa-

tients with a history of smoking. Among them, two patients were followed in detail for targeted therapy, who with ALK fusion-
positive and PD-L1 high expression (90.0%), EGFR L858R mutation and PD-L1 high expression (70.0%) respectively. The
total OS of the patients was S months, 2 months. Conclusion The high PD-L1 expression rate in NSCLC patients with differ-

ent driver gene mutations was variable, which maybe correlated with distinct clinicopathological characteristics. Patients with

sensitive mutations and high PD-L1 expression may be less benefit from targeted therapy and have poor prognosis.
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Tab 1 Demographic and clinicopathological data of 315 NSCLC

patients
Item n Percentage (%)
Gender
Male 194 61.6
Female 121 384
Age (yr)
<65 172 45.4
=65 143 54.6
Smoking status
Former 173 54.9
Never 142 45.1
Family history of cancer
Yes 60 19.0
No 255 81.0
History of chronic diseases
Yes 36 1.4
No 279 88.6
Clinical stage*
| 79 25.1
1l 21 6.7
] 62 19.7
1\ 149 473
Pathological type
Adenocarcinoma 248 78.7
Squamous carcinoma 53 16.8
others 14 44
PD-L1 expression level
<1.0% 184 57.3
1.0%-49.0% 95 29.6
>50.0% 36 11.2

NSCLC: non-small cell lung cancer; PD-L1: programmed death

3) . HBEEAFR (overall survival, OS ) jgﬁﬁj T‘g {@Ij ligand 1. *: 4 patients with clinical stage data missing.
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% 2 PD-LIRIZKE SR RAEBIFER R
Tab 2 Relationship between PD-L1 expression level and clinicopathological characteristics

Item PD-L1 expression level P
<1.0% (n=184) 1.0%-49.0% (n=95) >50.0% (n=36)
Gender 0.956
Male 112 (60.9%) 59 (62.1%) 23 (63.9%)
Female 72 (39.1%) 36 (37.9%) 13 (36.1%)
Age (yr) 0.832
<65 102 (55.4%) 52 (54.7%) 18 (50.0%)
>65 82 (44.6%) 43 (45.3%) 18 (50.0%)
Smoking status 0.138
Former 93 (64.1%) 56 (58.9%) 24 (66.7%)
Never 91 (49.5%) 39 (41.1%) 12 (33.3%)
Clinical stage* 0.041
| 55 (30.4%) 22 (23.4%) 2(5.6%)
Il 10 (5.5%) 7 (7.4%) 4(11.1%)
1] 34 (18.8%) 18 (19.1%) 10 (27.8%)
v 82 (45.3%) 47 (50.0%) 20 (55.6%)
Pathological type 0.909
Adenocarcinoma 147 (79.9%) 73 (76.8%) 28 (77.8%)
Squamous carcinoma 28 (15.2%) 18 (18.9%) 7 (19.4%)
Others 9 (4.9%) 4 (4.2%) 1(2.8%)

*: 3 patients with Clinical stage data missing in <1.0% group; 1 patient with Clinical stage data missing in 1.0%-49.0% group.

% 3 EGFREZFRIE B EPD-LIRIEKFESIGRFEFEXR
Tab 3 Relationship between PD-L1 expression level and clinicopathological characteristics in EGFR mutation-positive patients

Item PD-L1 expression level P
<1.0% (n=94) 1.0%-49.0% (n=36) =>50.0% (n=11)
Gender 0.454
Male 43 (71.7%) 14 (38.9%) 3 (27.3%)
Female 51 (54.3%) 22 (61.1%) 8(72.7%)
Age (yr) 0.095
<65 55 (58.5%) 23 (63.9%) 3 (27.3%)
>65 39 (41.5%) 13 (36.1%) 8(72.7%)
Smoking status 0.959
Former 34 (36.2%) 14 (38.9%) 4 (36.4%)
Never 60 (63.8%) 22 (61.1%) 7 (63.6%)
Clinical stage 0.049
I 35 (37.2%) 14 (38.9%) 1(9.1%)
I 1(1.1%) 0 0
1 9 (9.6%) 5 (13.9%) 0
v 49 (52.1%) 17 (47.2%) 10 (90.9%)
Pathological type 0.022
Adenocarcinoma 92 (97.9%) 36 (100.0%) 9 (81.8%)
Squamous carcinoma 1(1.1%) 0 1(9.1%)
Others 1(1.1%) 0 1(9.1%)

EGFR: epidermal growth factor receptor.
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Tab 4 Relationship between PD-L1 expression level and clinicopathological characteristics in KRAS mutation-positive patients

Item PD-L1 expression level P
<1.0% (n=8) 1.0%-49.0% (n=10) >50.0% (n=4)
Gender >0.999
Male 6 (75.0%) 7 (70.0%) 3(75.0%)
Female 2(25.0%) 3 (30.0%) 1(25.0%)
Age (yr) 0.740
<65 5 (62.5%) 5 (50.0%) 3 (75.0%)
=65 3 (37.5%) 5 (50.0%) 1(25.0%)
Smoking status 0.039
Former 2(25.0%) 6 (60.0%) 4 (100.0%)
Never 6 (75.0%) 4 (40.0%) 0
Clinical stage 0.571
| 2 (25.0%) 1(10.0%) 1(25.0%)
1l 0 4 (40.0%) 1(25.0%)
]l 1(12.5%) 2(20.0%) 1(25.0%)
1\ 5 (62.5%) 3(30.0%) 1(25.0%)
Pathological type >0.999
Adenocarcinoma 8(100.0%) 10 (100.0%) 4(100.0%)
Squamous carcinoma 0 0 0
others 0 0 0

% 5 ALKRE &R BEPD-L1RIEKESIERFBEIFHEX R
Tab 5 Relationship between PD-L1 expression level and clinicopathological characteristics in ALK fusion-positive patients

Item PD-L1 expression level P
<1.0% (n=5) 1.0%-49.0% (n=5) =>50.0% (n=3)
Gender 0.476
Male 1(20.0%) 3 (60.0%) 2 (66.7%)
Female 4 (80.0%) 2 (40.0%) 1(33.3%)
Age (yr) 0.441
<65 4 (80.0%) 4 (80.0%) 1(33.3%)
=65 1(20.0%) 1(20.0%) 2 (66.7%)
Smoking status 0.767
Former 1(20.0%) 3 (60.0%) 1(33.3%)
Never 4 (80.0%) 2 (40.0%) 2 (66.7%)
Clinical stage 0.790
I 2 (40.0%) 1(20.0%) 0
I 0 0 0
1 0 0 1(33.3%)
1\ 3 (60.0%) 4 (80.0%) 2 (66.7%)
Pathological type >0.999
Adenocarcinoma 5(100.0%) 5(100.0%) 3(100.0%)
Squamous carcinoma 0 0 0
Others 0
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Fig 1 Profiling of oncogenic driver
mutation in 315 NSCLC patients. The
mutation profile of 9 oncogenic driver
genes: EGFR, KRAS, ALK, HER2, BRAF,
RET, PIK3CA, MET, and ROST in the
enrolled patients. And the variants
details of EGFR.
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Fig 2 Relationship between the driver gene

W <1.0%

mutation type and the PD-L1 expression level.
All the 315 enrolled patients were grouped
according to their driver gene mutations, and
the proportion of each expression level of PD-L1

was counted.
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ALK+; PD-L1+; 90% PD PD Death
\2 Vv \
Crizotinib Ceritinib Alectinib
Jun. Aug. Oct. Nov.
2019 2019 2019 2019

Pre-treatment imaging

1 month of Crizotinib
(SD)

3 BENAITEBEMURAFTAIRCT
SHTE
Fig 3 Timeline of patient evolution

2 months of Crizotinib
(PD)

and chest computed tomography
scans at diagnosis and after

1 montbh of Ceritinib treatment in case 1. CT: computed

(PD) tomography; PD: progressive
disease; SD: stable disease.
Tissue
EGFR L868R+; PD-L1+; 70% F\’l[/) D(iil/th
Sep. Oct. Nov.
2019 2019 2019

Pre-treatment imaging

1 month of Icotinib
(PD)
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1 month of Osimertinib
Fig 4 Timeline of patient evolution and chest

(PD)
computed tomography scans at diagnosis
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s LE AN HOR R A DE RS 7 3 i 7R BRAF S 7S
5PD-L1m R Mt LA . —TiEF9S1BINSCLCE# 1Y
HAE" R, MET 1450 T BRIK 5878 H % P PD-L1m %
IR L R69.2% , AHFSTE AL 44| BRAFZE AR Al 15 MET
1450 1 R ER S22 JR 3, HPD-L1 i 3Rk iy L9l 43531
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R A R A s A 90k
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EGFR-TKUJS JCik A A5 il g 35 K, JR A5OSR i it
AR, 2B BE YT R, A IS LS R
panel (1) 3 PRI 7 AR ST SE AL 2 T 1A 57 o A IO Eds
PR, HEH R SEAS HPD-L1 & 335 0 % T fefy 5 24
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HUR A A PERNSCLCE F W5 h", W RPD-L1f s £
ik i FREAR T EGFR-TKIZS )R TT % M 22 fi# % ( objective
response rate, ORR ) (35.7% ) , 4i/8 TPFES (381 H) .
BEAR, DR KT 24 1 s o UER B PD-L1 B PE &k &
EGFR-TKIf 354 i 25 B8 3 (66.7% vs 30.29%, P=0.009 ) .
FEXFIX B E DY A TATARIT %R, C ORI R A
DR [l R, A5 B Bl BE PR 9 A8 BH P K PD-L1 5 3Rk 43

HABER BRI A RCR . —TRU A7 PO T 9k o
Pk S JEIE ) iR T EGFREEZZ I INSCLCHYYT L. BT
A REEZ RN, BR150 mgYLigHJEih
¥7 o 20f|EGFR-TKIZIE B [JORR A 15%, Hi{ii PESHI
L OSH I R S A T 8. 74 H o Sl B3R YT
FHRAN R, 2B AN B s W45 24 . — T /11
BFFE PR T SRR Sp B R B e s R e —
LARYTH5 T EGFREUBRGEAZ I INSCLC IR # . T A [
B3 HAZ I PR ZR B2 mg/kgiRYT, JRIER JEIR G A
FERAMRLS0 mg/uig & e ; EH AR eG4 8K Rk
250 mgF AL e . WA BRI 41.7% (1268 F T
EERBAU) F143% (76 BEHFIRFRKEG) .

JEIRR iR T AN sz PR a], ERF AR EIRIT AR A
SHl (71.4% ) FB# B3R /4P A M T s, Han B
PR32 . LI TATTONBF S ™94 A BE{EEGFR-TKIVA ST
HJEIEGFRIEASNSCLCE o il 9 3G BAS B K
F R B8 564 JE80 mg, B2 i ik it 573 mg/kg-10 mg/kg
JERAIE BT, W as R RA38% (13/34) [EBHATE
PR JE RS AR AT BATIRY T I ) BRI B o2,
SO R R 3G /490 . T B R S SRR ARG b L 2
TRYTIS ] JBT P T 2 A= R4 530 R 2.99%6 F12.0% o Fi T[]
JRPER 2 A Rk v, 1S I CAURALRF 58 ™t
P28k PR, el G EGFR-TKIA W W 42 =974k

B E R T EREN, BN Gz rEEE
RN ABAFAEZE R o e B G R In) R T e 5 7R 9K 3l 2 R FH
P HPD-L1m Rk B E T A B A TFE 2R, X
Z R ] B T R A B A 2500 At (R] R B . 2
AT RS, SRS RIG T B2 in T LT A 3R A
e, IYATLANTICHFFE * ™ oK, BERA /e =
e M =2 T RIRYTEGFR/ALKR S NSCLC 8 4,

PD-L1KA>25%HAHEL TARR IR AIN B R 5 (43% vs
22% ) , HAEPNOS (133 7MH vs 9P A ) . 124 H0S
R (53.3% vs 40.4% ) . 247 HOSHEK (40.7% vs 14.7% ) B
HHEMFEI ., WA/ B /REGFRZEAE P L ALKFH M
HIPALOSHEAL, J3 0l h16.14> F #16.34~ 7 . BRICHM}
FEPHRIE T BT ER B — 2k MR 234 T PD-L1K 1A
BT S%HINSCLC AT AL, AR FE T, 8%EGFREAE
PP, 28%KRASZEAS [HME, 2%ALKEIS FHY:, 46%PD-L1
ek, HPD-L1Em iAW (TC225%8%IC>10% )

HJORRA26%-31%; KEZHURGULIEF AT . JREWTE
IS AT JCIE EGFRELKRASZE AR AT, 425 ke Az U,

91 A 8 1) 245 ) R G2 245 00 R TV @ﬂﬁ%ﬁ%{ﬁ ﬁ'ﬂiﬁ Hjﬁiﬁj% PHAE HLPD-L 1 ik 4 5 Jodk AR
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S MYPD-L1yE 3Rk B X LRI r sk, SR, J34M A it
LR, EGFRIEAR ] RIA & i i I & LB i Jie i Al
SR R T o R A AT A7 [l B S AT T 74451 2 41
FHHIZ RIS IVIINSCLC R, & sim&iE2
PERIRTTIT RGO, AP EGFR/ALKS AL (B W2
AT IR HEE . Bl ] A 14,14 H (95%CT: 1.7
H-3931H), 64 (86.5% ) HHA ARFEMIZ LR
g, Forh2sl B P e, 394 A R AR P i
o DA BT PR A DGR R R 3R R B, PR i
%Lﬁj%lﬂzﬁgﬁﬁqlﬁém{/ﬁéﬁ ( Eastern Cooperative Oncology
Group, ECOG ) 24y, EGFR/ALKZZS | #:R #8143 F
Rk v i WY N N e PN T e 1 S R 1o e Y i
LT X K R E WA, CTISHFTE P R s e iy
fbI7 2P EGFR-TKIIG Y7 5 I NS CLC 8 25 1Y) FR
W58 LI A A 406 EGFRIE AL [ 35 Jy Jeiif 132 EGFR-
TKIA ST R R A A T790M AR 5 4252 32 B Ay % Je if
IR, F232 R B A BT IDE A R A RN B 35 h ZE440~-61>
JAI, 5 B s R B A AU 1 5% M ZE4ERRA YT
B BB RSN 7 . 45 R R ORRAS0%
(95%CI: 33.8%-66.2% ) , H{iiPFSH7.01H (95%CI:
481 H-10310H ) o HPD-L15 335 (=50% ) HEGFR
KA HE ORR (29.4% ) KPFS (S3H ) Hikzti
#. IMpowerl SORFFE ™ i fE 45 Z ABCPIAYT 24 ( BldiEk
FAPT+ DURER AT+ R+ 5020 ) H9% 35 EGFRSEE [
Pk, 3% ALKEL A PHTE, 19%MH % PD-L1 3k ; BCP
BT (DURER I+ REA+ A2 ) 119837 EGFREEAE
B, SR ALK& FHE:, 18% B #HPD-L1ERiA,
KB HE RS 503 200 Hr . EGFRIAPEIE S, ABCPIRYTY
HILBCPIRYTA, ARCRE R (71% vs 42% ) , i ZEf#
Rz E SR (1L A vs 4710 ), JPES (1024
Hovs 6911 ) FOSHANHE (RikE|vs 18710H ) . H
ALK P Y R 25 ABCPAI 4 BCPIR YT 4 fEPESIN A
giitr s (8310 H vs SO ) o AHEPD-LIFRIAKT
AT 504, PD-L1jE 3Rk 45, ABCPALBCPIA
JPHTEOS 225 B3 (25240 H vs 15010 H ) o #F5EARLA
A7 9K 3 3 R B HLPD-L1 i 2 1k 3 AR 7 % 8
R, PR 7r HPD-L1E Rk E S, GEM
ARG ke, A RERTIEPEIG RBFE AIRSE -
2R A, A a6 LS U Y [l
Br, RIS EH RS YNSCLC # PD-L1 5 KA 1Y
Fo A ARRTR,  H e 22305 S8 35 I PR BRAR A B IR R A

# HPD-LIG#IANS, $IHTHREA IR, U5 i
%, U BRI R SR P R HATIA
BIRSTAGRYT | LR 5 2 KA PRI PRI
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