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Charaoteristics and clinical significance of immune microenvironment in non-
small cell lung cancer tissues

LI Xiangmin', FAN Zaiwen?, MAO Zhiyuan’, ZHANG Lanlan',JIN Ying?, YU Haiyan’ (1. Department of Clinical Medicine, Graduate
College, Hebei North University, Zhangjiakou 075031, Hebei, China; 2. Department of Medical Oncology, Air Force Medical Center,
Beijing 100142, China)

[Abstract] Objective: To investigate the characteristics and clinical significance of the immunomicroenvironment typing based on the
expression of programmed death-ligand 1 (PD-L1) and the infiltration of CD8" T cells in the stroma in patients with non-small cell lung
cancer (NSCLC). Methods: Paraffin tissue specimens and relevant clinicopathological data of 74 NSCLC patients admitted to our hos-
pital from January 2016 to July 2018 were collected. All patients received EGFR gene test, and none received radiotherapy, chemothera-
py or targeted therapy. Immunohistochemistry was used to detect the expression of PD-L1 in tissues and the infiltration of CD8'T cells
in interstitium, and the relationship between PD-L1, CD8'T cells, and the immune microenvironment typing based on both, and the
pathological parameters and the survival of patients was analyzed. Results: PD-L1 expression in the primary tumor of NSCLC patients
showed statistical differences in gender, pathological type, smoking history, EFGR gene mutation status (P<0.05). The infiltration of
CD8' T lymphocytes in tumor microenvironment showed statistically significant differences in different TNM stage and lymph node
metastasis (P<0.05), PD-L1 expression was significantly correlated with EGFR mutation (P=0.000), while CD8'T lymphocyte infiltra-
tion was not correlated with EGFR mutation (P=0.605). The immunomicroenvironment of EGFR wild-type patients was mainly (CD8"
PD-L1%) (type I), and the mutants were mainly (CD8PD-L1") (type II) and (CD8 PD-L1°) (type IV). The distribution of immune micro-
environmental typing in each group with different EGFR mutation, smoking history and pathological differentiation degree was signifi-
cantly different (P<0.05) and significantly correlated with EGFR mutation (P<0.05). Follow-up showed that the patients with disease-
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free survival, recurrence and metastasis and death were the most in type I, type II and type I, respectively. Conclusions: In this study,

the distribution of tumor immunomicroenvironmental typing in NSCLC patients was mainly the highest in type I and the lowest in type

III, which was related to EGFR mutation, smoking history and pathological differentiation. Patients with EGFR mutations were mainly

of type Iland type IV, and were associated with low expression of PD-L1.

[Key words] non small cell lung carcinoma (NSCL); programmed death-ligand 1(PD-L1); epidermal growth factor receptor(EGFR);

immunemicroenvironment
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EBHHER.
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1Tt A R (Bl B o S BRSR 3% €L, e 4 i v o
M o5 A LS BB T 23 2R DA<1%1%~10% 1 10%<~
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HNIAYEC , 1~3 43 R FFBHE () , 4~6 70 NBETE(H) , 7~9
Y NEEBHPECHE) o BHBHE 2 SCH 0 23 A 1 40 55
B <2 23 A BE A L3 0 A amBE 1
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2.1 PD-L1 5 CDS'T 0t /2 7~ ) 9% L 4B 42 % 69 & ik
5z

PD-L1 7£ NSCLC &35 J5L & A L bk B2 25 2 7 2H 21
A BH T IR R4 N 51.3%437.5% , PD-L1 £ H Fh A
[ 3 A% 2H 2 Hp Rk A W 22 7 (P<0.05, I 1. R Do
CDS8'T 4f ffd /£ NSCLC f835 J5 & M Rk L 25 i
TR R N 68.9%41.6% , FLAE P Fh AN [R5 A8 41 41
th Rk o B 25 7 (P>0.05,812) . NSCLC & 5 &
I SEA M S5 4 40 PD-L1 I8 B F ok (=
0.161, P=0.510) , CD8'T 4l i 75 J5 & kb 15 5 # bk E2L 485
W IR TR JEAH 9 (1=0.251,P=0.248)

A.B.C.D: Strongly positive, positive, weakly positive and negative expression of PD-L1 in tumor tissues of NSCLC patients
respectively; E: Positive expression of PD-L1 in metastatic lymph node tissues of NSCLC patients; F: Negative expression of
PD-L1 in metastatic lymph node tissues of NSCLC patients
El1 PD-L17E NSCLC4ARPFRIARI BB WAMES R (EnVision, x400)

Fig.1 Immunohistochemical results of PD-L1 expression in NSCLC tissues (EnVision, x400)

A,B,C,D: Intensity infiltration, moderate infiltration, mild infiltration and no infiltration of CD8'T lymphocytes in tumor tissues of
NSCLC patients respectively; E: Positive infiltration of CD8'T lymphocytes into metastatic lymph node tissues in NSCLC patients;
F: Negative infiltration of CD8'T lymphocytes into metastatic lymph node tissues of NSCLC patients
B2 CDS'T#HEMATE NSCLC AR F 2 iHi 5 A LI NZE R (EnVision, x400)

Fig.2 Immunohistochemical results of CD8'T lymphocytes infiltration in NSCLC tissues(EnVision , x400)
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%1 PD-L1#01CDS8 T A7 A~ [F) NSCLC AR FHIFRIXIE M (n)
Tab.1 Expression of PD-L1 and CD8 T cell in different NSCLC tissues(rn)

. CDS8'T cell score PD-L1 score
Tissue N Vs P Ve P
0 1 2 3 0 1 2 3
Primary 74 23 37 10 36 19 14 5
10.123  0.013 5.678  0.111
Lymph node 24 14 4 15 4 1 4

2.2 PD-LI1 % X A iZ i CDS8'T %@ 2 #£ 1~ F] NSCLC
WP ER

Ji R PD-L1 238 7E A [F) M 1) o B2 A L T
1 5 VEFGR R 48 ) NSCLC H 4 h % ik %2 % 4 it
‘f”ix(koos) FE R [F) 4 2 (Ki-67 TNM 23 3 L itk

CEEERS R L FEFE FINSCLC 4 2 R B4t i
= X(P>O 05,%2). CDS8'T i1z iE/EA R TNM 43
WM S5 R I NSCLC HR h 2 7 G it 275 X
(P<0.05) , FEAS[RI ) 4708 5 B 2K A KG-67 TR I
52 EGFR RAZ K JiJed 24 A 75 A0 F5 B Y NSCLC 2H 21
El%?r%éfﬁﬁ‘*‘ixu»oos #3). NSCLC J& &k

H i PD-L1 ik 5 H 8] 5 1 CD8'T 41 il = i AN A

9§(r=0.034,P=0.772)o

32 NSCLC R& tH PD-L1 IRIE S I RRIES BHI X R (n)
Tab.2 Relationship between the expression of PD-L1

in NSCLC primary tumor and various clinicopathological

parameters(n)
.. PD-L1 score
Clinical feature 0 I 7 3 7 P
Gender
Male 18 8 13 5 13.875 0.001
Female 18 11 1 0
Age (t/a)
260 15 9 8 3 11.424 0.722
<60 21 10 6 2
Pathologic types
Squamous cell 8 3 9 4 14.563  0.002
Adeno 21 16 5 2
Ki-67
Ki-67=5% 24 13 13 3 4701 0.098
Ki-67<5% 8 9 6 2
Smoking
Yes 11 6 12 5  19.669 0.000
No 25 13 2 0
EGFR
Mutant 23 6 1 0 18.660 0.000
wild 13 13 13 5
Stage
I+I1 28 12 8 3 3.024 0436
II+1V 8 7 6 2
Lymphatic metastasis
N, 26 13 7 1 6.201 0.091
N,, 0 6 7 4
Differentiation
High 8 6 1 0 10.175 0.064
Moderate 22 5 8 3
Low 6 8 5 2

#3 NSCLC [8]F CDS8'T ZHAERH S IR RIES B K R (n)
Tab.3 Relationship between infiltration of CD8'T cell in

NSCLC stroma and clinicopathological parameters(n)

.. CDS8'T cell score ,
Clinical feature 0 1 > 3 X P

Gender
Male 15 19 6 4 3728 0.140
Female 8 18 4 0

Age (t/a)
=60 11 19 3 3 1.549  0.682
<60 12 18 2

Pathologic types
Squamous cell 7 13 2 1.527  0.692
Adeno 16 24 8 2

Ki-67
Ki-67>5% 13 30 6 4 3.563 0.198
Ki-67<5% 9 7 4 1

Smoking
Yes 14 20 6 0 4975 0.079
No 9 17 4 4

EGFR
Mutant 9 14 5 2 0.883 0.887
Wild 14 23 5 2

Stage
I+II 17 29 4 1 8.841 0.033
I+IvV 6 8 6 3

Lymphatic metastasis
N, 15 26 6 0 7.134  0.031
N 8 11 4 4

Differentiation
High 8 7 0 0 9.090 0.056
Moderate 9 21 7
Low 6 9 3 3

2.3 NSCLC %842 % PD-L1 % ik & CD8'T @ i i3 iid
5 EGFR R L o940 X &

NSCLC H# & J& & M F PD-L1 [f) %75 5 EGFR ®
AR AT 8 2 A 55 1 (1=0.501, P=0.000) , 171 fit J27 [a]
Jii i CDS'T 41 i 12 i 5 EGFR 2848 AN A 56 (7=0.061,
P=0.605) .

24 X FPD-L1 &3k & CDS'T @ it iz i 69 % J% 3R
B oA 5 EGFR R L 4948 % 1

74 15 NSCLC . % 4H 2R 1 38 155 43 284 1) 43 A vh
CD8" PD-L1"C I %) 4 36.5%.CD8 PD-L1 (I17) )y
16.2%-CD8 PD-L1°(I11%14) /4 14.8%.CD8" PD-L1°(1V
BN 32.4%., GO BUAE A [ EGFR 2842 |

are
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WA S K 5 38 0 A R BE FR NSCLC R /0 A 22 2 A 2B G5 X (P>0.05,% 4) . NSCLC 4H %R %
Gt L (P<0.05) , 7TEAN R MR L AR08 L BRI PR 85 43 B 5 EGFR =48 8 2% 2% (1=0.244, P=
Ki-67.TNM 43 ¥ J bk B2 45 ¥ % NSCLC & i) 4 0.036).

R4 NSCLC REMIME B SRR HIBEHEX R (n)

Tab.4 Relationship between immune microenvironment types in NSCLC tissues and clinicopathological features (n)

CD8$*PD-L1"(I)  CD8 PD-L1°(I) CDS$ PD-L1*(Ill) CD8" PD-LI(IV)

Clinical feature Ve P
(N=27) (N=12) (N=11) (N=24)

Gender
Male 18 7 8 11 3.155 0.354
Female 9 5 3 13

Age (t/a)
=60 14 5 6 10 0.985 0.821
<60 13 7 5 14

Pathologic types
Squamous cell 11 2 5 6 3.571 0.285
Adeno 16 10 6 18

Ki-67
Ki-6725% 22 6 7 18 4.464 0.225
Ki-67<5% 5 6 4 6

Smoking
Yes 16 2 7 9 8.044 0.035
No 11 10 4 15

EGFR
Mutant 6 8 1 15 16.328 0.001
Wwild 21 4 10 9

Stage
I+II 17 11 6 17 4.523 0.164
1I+1V 10 1 5 7

Lymphatic metastasis
N, 16 10 5 16 3.812 0.252
Nis 11 2 6 8

Differentiation
High 3 4 4 4
Moderate 15 8 1 14 16.383 0.004
Low 9 0 6 6

25 NSCLCAL ZHEMABEAR R FALIKS  RESEZLICDS PD-LIID) KR & (11/26) , 5T

LR CD8" PD-L1°(1) (5 b fie 1 (5/12) 5 /N i) 4 & 1 34 5%
AW TR B BE VTR LR A APRAS  N3 R 8 S AL NSCLC i # AR R RS Z R Giit 3

AT, EREEERS ,AUT . TNSCLC B3 EI TRl (P<0.05,3K 5) ;NSCLC A ik o s Al 5 B

WINT S AEAPIRESHICR, G R RIS APIRESERAA XM G=0.011, P=0.929) .

# L CD8 PD-L1" (D) A A B L il f =i (17/36) , 5B

£R5 REMIMESBSENSCLC B2+ FRENEERM)

Tab.5 Relationship between immune microenvironment classification and survival status of NSCLC patients (n)

Survival status N  CD8PD-LI(I) CDS8PD-LI(II) CDS8 PD-LI*(Il) CD8 PD-LIIV) ¢ P
Disease free survival 36 17 0 4 15 23.381 0.000
Recurrence metastasis 26 5 11
Death 12 5 1 2 4
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Y4 PD-L1 3% M CD8'T 41 fio 2 1 , 7l R 2> T 47
by T G 95 A BT A0 A R T ALY, BT PD-L1 &R
15 Jx CD8T 4 B 12 31 1) Ji 98 4 928 A 55 20 S DY AL
CD8' PD-L1°( I &, %y 52 %) .CD8 PD-L1 CII
A, 16T TC R M) .CD8 PD-L1 (I, 5 K 155
S #KILA) .CD8 PD-L1-(IV A, HAth il g Hk ik 7).

AT e 45 BB 7R , NSCLC 2H 41 G B i34 5% L CD8”
PD-L1°( I 2D £ IL,CD8 PD-L1" (112 /b W, , iX
53R E H A 2R FH PRI S R 8. AN, AR R
Il EGFR R A8 7Y ) H 32 TP 85590 7Y 43 A A7 AR R
H L CD8 PD-L1 (Il #)F1(CD8" PD-L1") (IV#) %
UL, AT JLNSCLC % EGFR 2747 5 i g 1o 24 5% % 1)
FHC, T 5 R 20 43 PD-L1 IR IE AR 56, 1X
A it EGFR 5238 I NSCLC £ 3 5 90 46 7y 4 il
FUIEIT RN 22 LA 2 — o {H EGFR €748 Xif T Jif
JELH 2 PD-L1 RIE K20 — BEA 1, KZ Tt
9 EGFR & K 5748 1 1 g 20 21 PD-L1 R &2, iX
SRR 5 HBE RN, EGFR 2 H
278 F i PR 443 PD-L1 R3kB, 0 #r R I, ] R
5 EE 70 T ECH S LS [ 5% . ASHIE 50 BT X
U N F AR A B2 I B 5 L1, TR el e
B4k BT BREE [R G 9T S5 PD-L1 R I ISR & .

AT TS AN [F] 43 B ) CD8'T 4 i 12 i A B
BRI H A WA . CD8' T 4 i ik £ . ixn]
RE ST R T 66 0 e R g TS 22 9 A DG Bt 5, APCs g
B 2R AL B I e J, HER e AR R 48 T 4,
NI B 22 b 3805 20 I B 0 T 4R B2, ASHIF 70 AR W 22
BB IR A 55 CDS T 4 B 76 AN [7] EGFR 4R 4R 2
) NSCLC & 3 iz i 1) 2 =, W\ 9 EGFR R& 5
CD8'T 4R ok . A7 NN, EGFR R
A2 5 e i bk B2 48 2 (tumor infiltrates lympho-
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