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[ Abstract] Background and Objective Tumor microenvironment is a complex and dynamic community, which
plays a crucial role in tumor progression via the co-evolution of cancer cells and tumor stroma. Among them, tumor-
associated macrophages (TAMs) and tumor neo-vessels are two key components in the tumor microenvironment during

cancer invasion. In addition, programmed cell death ligand 1/programmed cell death ligand 1 (PD-1/PD-L1) also plays
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an important role in tumorigenesis and development, and the clinical strategies to block PD-1/PD-L1 pathway could
have great benefits for cancer patients. This study was aimed at analyzing the quantitative expression and prognostic sig-
nificance of TAMs, tumor neo-vessels and PD-L1 in tumor microenvironment and exploring the relations between the
expression of above components with the patients’ prognosis of non-small cell lung cancer (NSCLC). Methods Clinico-
pathological data and surgical specimens of 92 patients with NSCLC were collected, and immunohistochemistry was
used to stain the expression of TAMs, tumor neo-vessels and PD-L1 on tumor tissue and peri-tumor tissues. The inverted
microscopy was used to take pictures and Image-pro Plus 6.0 software was used for quantitative analysis. The clinicopath-
ological characteristics and overall survival (OS) were analyzed. Results The median OS of 92 NSCLC cases was 22.5
month. The expression of TAMs, tumor neo-vessels and PD-L1 in tumor tissue and peri-tumor tissues were not statisti-
cally significant (P>0.05). According to the cutoff of above key three components in tumor microenvironment, all the cas-
es could be classified into high, middle and low expression groups. The survival analysis demonstrated that the OS in high
expression group of TAMs (P=0.016) and PD-L1 (P=0.002) was shorter than the other two groups, respectively, with
statistical significance. The OS in high tumor neo vessels group was shorter than the other two groups. However, there
was no statistical significance between these three group (P=0.626). Combined with above the three components, all the
cases could be classified into low, middle and high density groups. The survival analysis demonstrated that the median OS
of combined high density group was shorter than the other two groups (P=0.001). Multivariate analysis by Cox regression
indicated that pathological type, TAMs and PD-L1 expression were the independent prognostic factors. Conclusion The

key components of TAMs and PD-L1 in tumor microenvironment are closely related to the prognosis of NSCLC patients.

[ Key words ) Lung neoplasms; Tumor microenvironment; Tumor-associated macrophages; Programmed cell

deathligand 1; Tumor neo-vessels
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Tab 1 Clinicopathological features of 92 NSCLC patients

Category n (%)
Age (yr)
<60 41 (44.6)
>60 51(55.4)
Gender
Female 21(22.8)
Male 71(77.2)
Tumor size (cm)
<5 60 (65.2)
>5 32(34.8)
T classification
T1-T2 62 (67.4)
T3-T4 30(32.6)
N classification
NO 30(32.6)
N1-N2 62 (67.4)
TNM stage
I-1I 42 (45.7)
]l 50 (54.3)
Pathological type
Nl 52 (56.5)
Adenocarcinoma 36 (39.1)
NSCLC other® 4(4.3)
Differentiation degree”
Low 16 (19.8)
Middle 34 (42.0)
Otherc 31(38.3)
Tumor recurrence’
No 58(79.5)
Yes 15 (20.5)
Distant metastasis*
No 9(12.3)
Yes 64 (87.7)

“total cases 81. ftotal cases 73. 2SCC: squamous cell
carcinoma; P"NSCLC other: adenocarcinoma mixed with
bronchiolar carcinoma; cother: mixed differentiation degree;
NSCLC: non-small cell lung cancer; TNM: tumor-node-

metastasis.

%< 2 CD68. CD105%PD-LIMFIESTEMA R
Tab 2 Relationship between the expression of CD68, CD105 and PD-L1 with

prognosis
Item n (%) Median overall X2 P
survival (mon)

CD68 expression 8.240  0.016
Low 31(33.7) 36.0
Middle 30(32.6) 26.0
High 31(33.7) 16.0

CD105 expression 0.937 0.626
Low 31(33.7) 30.0
Middle 30(32.6) 28.0
High 31(33.7) 25.0

PD-L1 expression 12.184  0.002
Low 31(33.7) 35.0
Middle 30(32.6) 28.0
High 31(33.7) 17.0

Combined features 13.926  0.001
Low 7 (7.6) 36.0
Middle 77 (83.7) 26.0
High 8(8.0) 9.0

(95%CI: 18.1-37.9) Fil25H (95%Cl: 14.6-35.4) , Z R TG I12¢#
X (P=0.626) ; PD-L1FRILMIL . Rl R IA L A0S 535l
HJ351H (95%Cl: 29.4-40.6) . 281-H (95%CI: 13.6-42.4) Fl171H

(95%CI: 10.5-23.5) , Z 5 HA S22 L (P=0.002) . BAK.
HATE F IR LI 208/ 361 H (95%CI: 30.6-41.4) | 267H

(95%CI: 19.2-32.8) FI91H (95%CI: 4.4-13.6) , 225+ B A G H ¢

=X (P=0.001) ($2),
2.4 ZHRHT FERHEZE s, AR T30, CD68HI
PD-L1HJF K HOSH IR, AN, XFCD68. CD105FIPD-L1%5 il
TR EE G B o A TR B A i W, K& e R IR AL BT KU
RN (P=0.001) o WNFR3FIR, B ZESTTHP<0. 2 FA
LT, 455 178 CD68FIPD-L1MY #3120 Hy Al 7 T J5 R 2%
(P<0.05) .

3 g

MR 35 A, E4ENSCLCAE NI AR R A UE — 1R
PRI, MR — D2 NER . ZHBOgE LR RIS, frE2
O T I RE BRI AR 5 S R0 o TR 200 M F) gt 1 s WL ist
RO SR R A R W AR TR 2R, T TR 5 o ) o 240 i 14 s 1
A R BV R B 1R NS, RSB RS 1A

F TR 2 MU ALY J7 [ e, S0 A8 U o g 4 55
OO HETH
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Tab 3 Univariate and multivariate Cox proportional hazards model analyses of OS for NSCLC (n=92)

- 841

Index Comparison Univariate analysis Multivariate analysis
HR (95%Cl) P HR (95%Cl) P
Gender Female vs Male 0.980 (0.572-1.678) 0.941
Age >60yrvs <60 yr 1.269 (0.804-2.005) 0.306
Smoking status No vs Yes 1.162 (0.698-1.932) 0.564
Tumor size >5cmvs <5cm 1.373(0.850-2.218) 0.195 1.338(0.755-2.370) 0.319
Differentiation degree Middle vs Low 0.827 (0.431-1.590) 0.570
Other vs Low 0.472 (0.242-0.920) 0.028 0.414 (0.200-0.857) 0.018
T classification T1-T2vs T3-T4 1.614 (1.001-2.603) 0.049 0.865 (0.454-1.647) 0.658
N classification NO vs N1-N2 0.903 (0.562-1.452) 0.674
TNM stage Early vs Advanced® 1.123 (0.706-1.785) 0.624
Pathological type Adenocarcinoma vs SCC 0.714 (0.444-1.149) 0.165
NSCLC other vs SCC 0.323 (0.099-1.057) 0.062 0.164 (0.040-0.664) 0.011
CD68 expression Continuous numeric variable 1.004 (1.001-1.007) 0.005 1.006 (1.002-1.010) 0.006
CD105 expression Continuous numeric variable 1.001 (0.998-1.004) 0.460 1.001 (0.997-1.005) 0.608
PD-L1 expression Continuous numeric variable 1.003 (1.002-1.005) <0.001 1.002 (1.000-1.004) 0.047

bEarly: TNM stage I/1I; advanced: TNM stage lIl; OS: overall survival; HR: hazard ratio; Cl: confidence interval.

A B C
D E F
G H |

B 1 NSCLCAALAHTAMs. BEHEMEMPD-L1AIRIEER. A-C: 5350 A ACD6SHRICHITAMSTE B LA Rk, . &FE, D-F: 231A4LICD105
FRCRIBMEM AL ERK. . BRE, GI: 45 APD-LTME. . &FiX (400X) .

Fig 1 The expression of TAMs, tumor neo-vessels and PD-L1 in NSCLC tumor tissues. A-C: the low, middle and high expression of TAMs labeled with
CD68. D-F: low, middle and high expression of tumor neo-vessels labeled with CD105; G-I: low, middle and high expression of PD-L1 respectively (400

N 000000
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Fig 2 Kaplan-Meier curves. A-D: Kaplan-Meier curves for 92 NSCLC patiens according to CD68, CD105, PD-L1 and combined features, respectively.
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