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[ Abstract] Background and purpose: The expression of programmed death ligand-1 (PD-L1) in lung cancer not only is the

most important biomarker for predicting the efficacy of programmed death-1 (PD-1)/PD-L1 inhibitors, but also may affect the
efficacy of epidermal growth factor receptor-tyrosine kinase inhibitors (EGFR-TKIs) targeted therapy. However, there are currently
few reports in the relevant literature on whether the expression of PD-L1 in lung cancer can affect the efficacy of chemotherapy
in patients with lung adenocarcinoma. This study mainly explored the effect of PD-L1 expression in lung adenocarcinoma on the
efficacy of pemetrexed-based chemotherapy and its underlying mechanism. Methods: From Oct. 2015 to Dec. 2018, 185 eligible lung
adenocarcinoma patients treated in Department of Pathology, The General Hospital of Western Theater Command PLA were enrolled.
The expressions of PD-L1 and thymidylate synthase (TS), a molecule predicting the efficacy of pemetrexed-based chemotherapy,
were detected by immunohistochemistry. The survival curve of patients was drawn by Kaplan-Meier method. The log-rank test and
COX regression model were used to analyze the clinicopathological factors affecting the patients’ progression-free survival (PES)
and overall survival (OS). The log-rank test was used to analyze the effects of PD-L1 and TS expressions on the patients’ PFS and
OS. Spearman rank correlation test was used to analyze the correlation between PD-L1 expression and TS expression in lung cancer
tissues. Western blot and real-time fluorescent quantitative polymerase chain reaction (RTFQ-PCR) were used to detect the protein
and mRNA expressions of PD-L1 and TS in 6 types of lung adenocarcinoma cell lines. The Pearson correlation test was used to
analyze the correlation between PD-L1 and TS at protein expression level and mRNA expression level. Results: Among 51 patients
with advanced lung adenocarcinoma who received pemetrexed-based chemotherapy as first-line treatment, the objective response
rate (ORR) of the PD-L1 positive group was 20.0%, and the disease control rate (DCR) was 60.0%. There was no significant
difference compared with the PD-L1 negative group (ORR: 20.0% vs 35.5%, y’=1.404, P=0.236; DCR: 60.0% vs 80.6%, x*=2.602,
P=0.107). The median PFS (mPFS) of patients with negative expression of PD-L1 was significantly better than that of patients with
positive expression of PD-L1 (mPFS: 5.6 months vs 4.1 months, log-rank=5.406, P=0.020), and there was no significant difference
in median OS (mOS) between them (mOS: 15.9 months vs 12.7 months, log-rank=0.525, P=0.469). Univariate analysis found
that the positive expressions of PD-L1 and TS were risk factors for PFS [ PD-L1 negative vs positive: HR=2.002 (1.100-3.645),
P=0.023; TS negative vs positive: HR=2.205 (1.367-4.587), P=0.003 ] . Multivariate analysis found that TS positive expression was
an independent risk factor for PFS [ TS negative vs positive: HR=3.245 (1.091-9.652), P=0.034 | . Among the 51 patients with
advanced lung adenocarcinoma who received pemetrexed-based chemotherapy as the first-line treatment, the expression of PD-
L1 in cancer tissues was significantly positively correlated with the expression of TS (»=0.691, P<0.001). We further compared
the subjects after expanding to 185 patients of lung adenocarcinoma with different tumor stages and first-line treatments, and the
expressions of PD-L1 and TS in cancer tissues still showed a significant positive correlation (=0.588, P<0.001). In 6 types of lung
cancer cell lines including A549 and H1437, the expressions of PD-L1 and TS at the protein level and mRNA level were significantly
positively correlated (protein expression level: 7=0.899, P<0.05; mRNA expression level: »=0.861, P<0.05). Conclusion: In patients
with advanced lung adenocarcinoma who received pemetrexed as the first-line chemotherapy, the PFS of patients with positive PD-
L1 expression was significantly shorter than that of patients with negative PD-L1 expression, suggesting that PD-L1 expression may
be used as a potential biomarker for predicting the efficacy of pemetrexed-based chemotherapy. There is a significant correlation
between the expressions of PD-L1 and TS in both lung adenocarcinoma tissues and lung cancer cell lines, which may be one of the
potential reasons why the expression of PD-L1 affects the efficacy of pemetrexed-based chemotherapy.
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Tab.1 Clinicopathological baseline characteristics of 51 patients

with advanced lung adenocarcinoma

Characteristics Case n Proportion/%
Agelyear
<65 34 66.7
=065 17 333
Gender
Male 31 60.8
Female 20 39.2

ECOG performance status
0-1 49 96.1
=2 2 3.9

Smoking index

<400 31 60.8

=400 20 39.2
Ki-67/%

<30 24 47.1

=30 27 52.9
TNM stage*

] 10 19.6

v 41 80.4

*: The 7th edition of the American Joint Committee on Cancer (AJCC)
TNM staging system for lung cancer
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Fig. 1 Immunohistochemical staining of PD-L1 in cancer tissues of patients with lung adenocarcinoma

A: Positive control, placental tissue (SP, X200); B:PD-L1 stain showed negative (SP, x200); C: PD-L1 stain showed positive (SP, x200)
% 2 516IREHARTBR R B E KA IR

Tab.2 Responses of 51 patients with advanced lung adenocarcinoma assessed by RECIST version 1.1

Best overall response PD-L1 positive (N=20) PD-L1 negative (N=31) TS positive (N=24) TS negative (N=27)
CR 0 0 0 0
PR n(%) 4(20.0) 11 (35.5) 4(16.7) 11 (40.7)
SD n(%) 8 (40.0) 14 (45.2) 9 (37.5) 13 (48.1)
PD n(%) 8 (40.0) 6(19.4) 11 (45.8) 3(1L1)
ORR/% 20.0 355 16.7 40.7
P value 0.236 0.060
DCR/% 60.0 80.6 542 88.9
P value 0.107 0.006
1.0 jj’ :;f)u negative 1.0 mkl?;fl negative
—rIPD-LI positive 7 PD-LI positive
0.8 4 0.8 4
S o6 < 061
B 3
0.4 4 0.4 4
0.2 0.2 4
0.0 4 0.0
0.0 50 100 150 200 00 100 200 300 400 500
t/month t/month

2 PD-L13RiAX$51 RGBT AR B 15 35 th 2 0 At L 7 Fr LA O SR R4
Fig. 2 Effect of PD-L1 expression on the efficacy of pemetrexed-based chemotherapy and OS in 51 patients with advanced lung
adenocarcinoma

A: Kaplan-Meier curves of PFS according to PD-L1 expression in 51 advanced lung adenocarcinoma patients treated with pemetrexed-based
chemotherapy as first-line treatment; B: Kaplan—Meier curves of overall survival according to PD-L1 expression in 51 advanced lung adenocarcinoma
patients treated with pemetrexed based-chemotherapy as first-line treatment
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Fig. 3 Immunohistochemical staining of TS in cancer tissues of patients with lung adenocarcinoma

A: Positive control, TS positive bowel cancer (SP, x200); B: TS stain showed negative (SP, x200); C: TS stain showed positive (SP, x200)
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Fig. 4 Effect of TS expression on the efficacy of pemetrexed-based chemotherapy and OS in 51 patients with advanced lung adenocarcinoma

A: Kaplan—Meier curves of progression-free survival according to TS expression in 51 advanced lung adenocarcinoma patients treated with
pemetrexed-based chemotherapy as first-line treatment; B: Kaplan-Meier curves of overall survival according to TS expression in 51 advanced lung
adenocarcinoma patients treated with pemetrexed-based chemotherapy as first-line treatment

2.3  FMm51 5] Rk HA A AR e B PFSHY S E & #n
SEESH

AR AT R PD-L1UFITS 335 BH M 25
Ui RS 400 il i i FR B PRSI f& B R K [ PD-L 1A
vs [HME: HR=2.002 (1.100~3.645) , P=0.023;
TSFHAM: vs PHIE: HR=2.205 ( 1.367~4.587) ,
P=0.003; &3] . ZHRFEMTAM: TSEKILMH
P 2 5 e G U i R 9 R P S B ik ST 1 e [ &
[ TSEAME vs BAYE: HR=3.245 (1.091~9.652) ,
P=0.034; %3] .

2.4 FhpREALRMEMARRFPD-L15TSE

EHEXE S
AW AER R, TES 15 —L 8252 55 56 ih 58

S LR ACTY I A il i R, 4l 4PD-L1
TR HTSHKILBEMKE (r=0.691, P<0.001;
F4) o OIS A0 R 18551 il iR g
B, HrP s TR A R o I R 2 Z RS
[] 1) — 236 97 B X %) il B i BB, R 4Ry
fEVLZS, Spearman A G 1 4 56 245 S [ A 4
7N iR 2 2 rh PD-L 1 K3k 5 TS ik i A 56



314 MR, %5 PD-L1RIAXMRERA ARG SR 10t B U SR VS R E 4
(r=0.588, P<0.001) . KK I8 EmRNA K K 2 5 I 25 1E A
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Tab.3 The effect of clinicopathological characteristics, PD-L1 and TS expression on PFS of 51 advanced lung adenocarcinoma patients

Univariate analysis Multivariate analysis

Clinicopathologic characteristic

HR (95% CI) P value HR (95% CI) P value
Age/year (<65 vs =65) 0.920 (0.505-1.675) 0.785 0.537 (0.146-1.980) 0.350
Gender (male vs female) 0.818 (0.456-1.467) 0.501 0.811 (0.294-2.239) 0.686
Smoking index (<400 vs =400) 0.984 (0.552-1.755) 0.957 1.227 (0.448-3.361) 0.691
ECOG performance status (0-1 vs =2) 1.492 (0.357-6.228) 0.583 1.254 (0.248-6.338) 0.784
Ki-67 (<30% vs =30%) 0.768 (0.434-1.359) 0.364 0.621 (0.317-1.215) 0.164
TNM stage (Il vs V) 0.935 (0.450-1.940) 0.856 0.977 (0.386-2.473) 0.961
Ist line strategy (PEM+CIS vs PEM+COR) 1.357 (0.711-2.591) 0.355 2.098 (0.560-7.866) 0.272
PD-L1 (negative vs positive) 2.002 (1.100-3.645) 0.023" 0.993 (0.360-2.736) 0.989
TS (negative vs positive) 2.505 (1.367-4.587) 0.003" 3.245 (1.091-9.652) 0.034"

x4 516 EIRARE B R MEARPD-L1 5TSRIAMME X ES
Tab.4 Correlation between PD-L1 and TS expression in 51 patients with advanced lung adenocarcinoma
PD-L1 n(%)

TS : — Total r=0.691 P<0.001
Negative Positive

Negative 25 (49.0) 2(3.9) 27 (52.9)

Positive 6 (11.8) 18 (35.3) 24 (47.1)

Total 31 (60.8) 20 (39.2) 51 (100.0)

R 5 1850 fHRREE B E M R R E B LA

Tab.5 Clinicopathological baseline characteristics of 185 patients with lung adenocarcinoma

Characteristics Case n Proportion/% Characteristics Case n Proportion/%

Agelyear T, 32 17.3
<65 120 64.9 T, 63 34.1
=65 65 35.1 Lymph node metastasis

Gender No 47 254
Male 96 51.9 Yes 138 74.6
Female 89 48.1 Metastasis

Smoking index No 78 422
<400 124 67.0 Yes 107 57.8
=400 61 33.0 TNM stage”

ECOG performance status I 21 11.4
0-1 171 92.4 | 18 9.7
=2 14 7.6 I 39 21.1

Differentiation v 107 57.8
Moderate and high 27 14.6 First-line treatment
Poor 36 19.5 Surgery (only) 24 13.0
Unknown 122 65.9 Postoperative adjuvant 9 11.9

Ki-67/% treatment
<30 104 56.2 Radiotherapy (only) 2 1.1
=30 81 438 Chemoradiotherapy 14 7.6

Tumor stage” Chemotherapy (only)” 77 41.6
T, 28 15.1 EGFR-TKI-therapy (only) 46 249
T, 62 33.5

": The 7th edition of the AJCC TNM staging system for lung cancer; : Chemotherapy (only) as first-line treatment included 51 patients treated with
pemetrexed-based chemotherapy; 10 patients treated with paclitaxel-based chemotherapy; 8 patients treated with docetaxel-based chemotherapy;
8 patients treated with gemcitabine-based chemotherapy
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Pearson correlation of coefficient: r=0.899, P=0.015
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Fig.5 Protein expressions and correlation of PD-L1 and TS in lung adenocarcinoma cell lines

1.5 7

1.0

0.5 1

Relative expression
.l

0.0-
A549 H1437 H1944 H1395 H3255

Pearson correlation of coefficient: r=0.861, P=0.028

m PDLI < 1.20
= TS %
E 1104
N
2 1.004
Gt
o
§ 090
8
=3
£.0.80
o
o
= |
Hece827 = i . . ; , : :
2 060 070 080 090 1.00 1.10 1.20

Relative expression of TS mRNA

6 AfIREEMAEZ PPD-L1FITS mRNAKERFRIZR EHEXE

Fig. 6 RNA expressions and correlation of PD-L1 and TS in lung adenocarcinoma cell lines
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Tab. 6 Correlation between PD-L1 and TS expressions in 185

patients with lung adenocarcinoma

PD-L1 n(%) 7=0.588  P<0.001

TS
Negative  Positive Total
. 9 103
Negative 508 49)  (55.7)
Positiv 29 53 82
OSIVE 157y (28.6)  (44.3)
123 62 185
Total (665  (33.5)  (100.0)
RIS

BURIRE AT AT BTN AR S A Wb i A oY
2 AT PR =7 s PR VR BT 4508 1) A o5 RO o A
RPEIRYT AR, PD-L1/EN HHEIPD-1/PD-L145%
A A AR AR T 5 P RE kb 7512 Wibs
AW EAE I I RS SER R T R Y
4ESK, PD-L1ZIAXT T EGF RIS 7% R iii I
HEGFR-TKIE [0] 3697 R0 19 52 it 728 5 | S 1
L H R, 205 7 kKB BEGFR-TKI
Ji K Tivd 245 1) E G F RAESURR 58 75 T il Jig 98 F8 3 AR 0 T
JE D A T 245 19 £ 2L AT B = B PD-L 1 3R 3A 7K -,
P2 PD-L1 5 Rk 1 B E A XT TPD-L IR A

ay Fk B Y H 3 2 2 EGFR-TKIIAYT I ORR
. PFSH 4, TEGFR-TKUR % M2 8 At T
AFE 24 8 HA B = PD-L1FH MR, KB
PD-L 1Rk K- AL GENS L PD- 1/PD-L 1 G 6
B AN A IE R, RIS AT LLSE i EGF RIJUR
AR R R B EGFR-TKIFE W3R 57 I 7 2. SR,
X BEHF ST R LEEE] T PD-L 1363k 7K - g 50
EGFRIUBIE AR BRIl H 45 EGFR-TK I [ Y377 1
JPROX—BLGE, H I X e AL B ot
T2 1o BT AR RS

K5 5% i 2802 B iR s 3L R PR AR S E /N 20
ffLfifid% ( non-small cell lung cancer, NSCLC )
B — Ak 2E 25 . 1T I 22 00T RE T I R A
7 O R TS F A KL HINSCLC #1536
i ZEA T R e B A AW bR T, TS &
IR0 BB AR T TSAIR SR IR B BH 1 2 3 a2 35 56
il 2E 0 SERR ALY Y7 S 2% . ARk, Ky SE il
FE N B ALY A PD- LR BB VA YT B AR 34
L 2045 51 22 TR R R T BE R PR AP 5
AIIESE, T PD-L 1) 33k K BE 75 52 Wi 55 92 il
FE R IR AT RCR S R F T # M CHE . Zhang
aie L S 1 T 300 i R B PD-L 1 3R
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MFA T RS Z A6 A0 o E—2 50
P 52 450 Ar e 22 S AT Re R N, FRATTE &
I G I5URF 5% i i 2H 21 PD - L 1 o038 40 28 A 2 46l e
KB PD-L 1A BHPE I W {5 AN [F] . Zhang
g LSRR SY R JHSP142%i 4k ( Ventana/
Roche ) MM MSFE-4, AITPS=5%PD-L15&
IKPHPE A FRATIFFER FH22C3404Kk ( Dako/
Agilent ) MAKGMEA, PATPS=1%HPD-L15Eik
RS (R A [R]PD-L LRSI A 0T B e o5 {1 1%
FE 1] BE S XA &5 57 A — g s, Bl i) — 0
KT AR PD-L AT A4S 43 B 250 6 A PR A
FEHEENITR] ( BluePrint) "' HEST AL R B,
22C3PUIARTT BEALESP 14240 R HAT B I ARG 255 AE
RN 285 3 — 3ot o Lk, PRI 5% AR X it
ey S i 9 2 2R b 35 96 i 2R A 3 E B AR AR
Sy FTSHEAT TR A7 R M, (R IFA—
o FRATIIFTT & I L 2T S sy 28 ik A B AR
T TSR B H R L 2T HOR %, DCR
BK . PFSHIAT, 33X 5 SOl 8 25 A —
H U BE, BOTOPFEAUIEESIPD-L 1
PRRIR T 15 55 i 2 SR AL P ROR T HE—
SRR T HAEAE W /LS, R Tl
REMAE A ke, SR, TP ITRFST AR A
O BRI AT, B2 i TREA R MK 3R
ISENR , BFFCUESE SON A — o BRI . RS
FAT WA AR ST RIS EIG IR TY, §7 KA 5ERE
A, LAl AR FEPD-L1%A/KF (4IPD-
L1=1%. 25%. 50% ) % Wi i i £ 5 15 56
i ZELLI P RCR I RE R, ARG 34 Z (A S A E—
FERRER

(& % X W]

[1] YIM, JIAO D, XU H, et al. Biomarkers for predicting efficacy of
PD-1/PD-L1 inhibitors [ J ] . Mol Cancer, 2018, 17(1): 129.

[2] SACHER A G,GANDHI L. Biomarkers for the clinical use of

—_

PD-1/PD-LI inhibitors in non—-small cell lung cancer: a review
[J].JAMA Oncol, 2016, 2(9): 1217-1222.
[3] JIANG X J, WANG J, DENG X Y, et al. Role of the tumor

microenvironment in PD-L1/PD-1-mediated tumor immune

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

escape [ J ] . Mol Cancer, 2019, 18(1): 10.
GIBNEY G T, WEINER L M, ATKINS M B. Predictive
biomarkers for checkpoint inhibitor-based immunotherapy
[T 1. Lancet Oncol, 2016, 17(12): e542—-e551.
PAWELCZYK K, PIOTROWSKA A, CIESIELSKA U, et al. Role
of PD-L1 expression in non—small cell lung cancer and their
prognostic significance according to clinicopathological factors and
diagnostic markers [ J | . Int ] Mol Sci, 2019, 20(4): 824.
HSU K H, HUANG Y H, TSENG J 8, et al. High PD-L1
expression correlates with primary resistance to EGFR-TKIs in
treatment naive advanced EGFR-mutant lung adenocarcinoma
patients [J1. Lung Cancer, 2019, 127: 37-43.
SU S, DONG Z Y, XIE Z, et al. Strong programmed death ligand 1
expression predicts poor response and de novo resistance to EGFR
tyrosine kinase inhibitors among NSCLC patients with EGFR
mutation [ J | . J Thorac Oncol, 2018, 13(11): 1668-1675.
LANGER C J, GADGEEL S M, BORGHAEI H, et al.
Carboplatin and pemetrexed with or without pembrolizumah
for advanced, non—-squamous non-small cell lung cancer: a
randomised, phase 2 cohort of the open—label KEYNOTE-021
study [ J ] . Lancet Oncol, 2016, 17(11): 1497-1508.
GANDHI L, RODRIGUEZ-ABREU D, GADGEEL S, et al.
Pembrolizumab plus chemotherapy in metastatic non—small cell
lung cancer [ J ] . N Engl J] Med, 2018, 378(22): 2078-2092.
SUN J M, AHN J S, JUNG S H, et al. Pemetrexed plus cisplatin
versus gemcitabine plus cisplatin according to thymidylate
synthase expression in nonsquamous non-small cell lung
cancer: a biomarker—stratified randomized phase I trial [ J ] .]J
Clin Oncol, 2015, 33(22): 2450-2456.
RIGHI L, PAPOTTI M G, CEPPI P, et al. Thymidylate synthase
but not excision repair cross—complementation group 1 tumor
expression predicts outcome in patients with malignant pleural
mesothelioma treated with pemetrexed—based chemotherapy
[ J].J Clin Oncol, 2010, 28(9): 1534-1539.
NICOLSON M C, FENNELL D A, FERRY D, et al. Thymidylate
synthase expression and outcome of patients receiving
pemetrexed for advanced nonsquamous non—small cell lung
cancer in a prospective blinded assessment phase Il clinical
trial [ J] . J Thorac Oncol, 2013, 8(7): 930-939.
ZHANG P, BAO Z, XU L M, et al. PD-L1 expression indicates
favorable prognosis for advanced lung adenocarcinoma patients
treated with pemetrexed [ J | . Oncotarget, 2017, 8(39): 66293—
66304.
HIRSCH F R, MCELHINNY A, STANFORTH D, et al. PD-L1
immunohistochemistry assays for lung cancer: results from phase
1 of the blueprint PD-L1 IHC assay comparison project [ J ] .J
Thorac Oncol, 2017, 12(2): 208-222.
TSAO M S, KERR K M, KOCKX M, et al. PD-L1
immunohistochemistry comparability study in real-life clinical
samples: results of blueprint phase 2 project [ J ] . J Thorac
Oncol, 2018, 13(9): 1302-1311.

(ki HIY: 2020-11-05 & HIY]: 2021-01-19)



