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[ Abstract] Objective To explore the proportion of immune cell infiltration in lung squamous cell carcinoma and
to establish a prognostic risk assessment model for the patients. Methods Based on the whole transcriptome data of lung
squamous cell carcinoma from The Cancer Genome Atlas (TCGA) database, R 4.0.3 software and CIBERSORT deconvolution
algorithm were used to calculate the proportion of different immune cell infiltrations. The prognostic risk assessment model
was established by univariate and multivariate Cox regression analysis, and the effectiveness of the model was evaluated
by receiver operating characteristic (ROC) curve. The nomogram for predicting 3-, 5-, and 10-year survival rates of patients
was plotted with clinical variables. Results A total of 22 types of immune cells were involved. The relative infiltration
rates of 8 types of immune cell subsets (naive B cells, plasma cells, CD4 memory activated T cells, follicular helper T cells,
regulatory T cells, MO macrophage, M1 macrophage, and resting dendritic cells) were significantly lower than those in lung
squamous carcinoma tissue (P<<0.05 or £<<0.01), while the infiltration rates of other 8 types (CD4 memory resting T cells,
resting natural killer (NK) cells, monocytes, M2 macrophages, activated dendritic cells, resting mast cells, eosinophils, and
neutrophils) were significantly higher (£<<0.01 or P<<0.05); and there were no significant differences in the rest of immune

cell subsets (memory B cells, CD8 T cells, CD4 naive T cells, v/ T cells, activated NK cells, or activated mast cells) (all

[WFEH] 2020-12-19 [(#ZHH] 2021-02-27
(EE™AT] M 8,4 E-mail: m15852568988@163.com
"l {4 ( Corresponding author ). Tel: 021-81886333, E-mail: bing_1i1962@163.com



° 392 -

W TR 2021 4E4 LA 424

P>0.05). CD4 naive T cells and CD4 memory resting T cells were risk factors in patients with lung squamous cell carcinoma

(HR>1), while CD4 memory activated T cells, follicular helper T cells, and resting dendritic cells were protective factors

(HR<1). The prognosis of patients with high infiltration rates of CD4 memory activated T cells and resting dendritic cells was

better than those of patients with low rates (P<<0.05). The prognostic risk assessment model of patients with lung squamous

cell carcinoma constructed by CD4 memory activated T cells, follicular helper T cells and resting dendritic cells was effective,

with the area under curve value of (ROC) curve being 0.678. Conclusion Resting dendritic cells and CD4 memory activated

T cells are associated with the occurrence and prognosis of lung squamous cell carcinoma, and can be used as independent

prognostic factors. The prognostic risk assessment model constructed by prognosis related immune cell subsets is effective.

[ Key words | lung neoplasms; squamous cell carcinoma; immune cells; prognosis; The Cancer Genome Atlas
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Fig 1 Relative infiltration rates of 22 types of immune cells in 495 samples

The abscissa is the tissue sample and the ordinate is the relative infiltration rate of immune cells. #=49 in normal tissues and n=446

in lung squamous cell carcinoma tissues. NK: Natural killer.
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Fig2 Comparative analysis of relative infiltration rates of 22 types of immune cells in normal tissues and lung

squamous cell carcinoma tissues

Blue indicates normal tissues (#=49) and red indicates lung squamous cell carcinoma tissues (# =446). NK: Natural killer.
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Fig3 Correlation analysis of relative infiltration rates of 22 types of immune cells

A: Normal tissues (n=49); B: Lung squamous cell carcinoma tissues (#=446). NK: Natural killer.
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Tab 1 Univariate Cox analysis of overall survival in
patients with lung squamous cell carcinoma

HR (95% CI) P value
271 (2.11,3.46)  0.02
8.67 (1.26,9.48)  0.03
0.02 (0.00,0.82)  0.04
0.00 (0.00,0.83)  0.04
0.00 (0.00,0.51)  0.02
HR: Hazard ratio; CI: Confidence interval.
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Fig5 Kaplan-Meier surival analysis of overall survival of patients with lung squamous cell carcinoma and infiltration

of CD4 memory activated T cells (A) or resting dendritic cells (B)

23 RERKFHEEAE S FEHHEEK Cox i
Brakah b, FH £ K 2 Cox 43 Hr & 37 fili 5 4R 4H
9 A8 TS XURS: PP A B A . XU {H=0.070 X
PG 2 12 CDA T 248 JifL 12 8 AH XF &% 8 +0.019 X
U 0 B M T AN B R A X 0,029 X K
B AR 5 AR 40 3 a0 AE R 5 i AR B AR A KL
R IER L N S =T (AR | e IS 63 o VTR
(1l 6) FRUA, RIS M8 35 s 47 T KU

(P<0.05) . Mt — L IR A RCRE, £l T
ROC ik (& 7) , AUC K 0.678, W5 KUK
PEARBAIRLRE RAF. WX E AR R 456,
TR Z R E Cox 431, 45 (F2) R
J AU DA AL 14 IXUS: (L T LAAE Sy M bR 20 e 9 26
B PR ST IE R o A5G U T I R AR DG AR
i, ORI MR R 3. 5. 10 AEAR AR R YLK
WME 8 fis .



° 396 -

W TR 2021 4E4 LA 424

=== High-risk == Low-risk

0.50 1

025t

Overall survival rate

P<0.05

O L
Time/year 0 1 2 3 4 5 6 7 8
High-risk, n DO AN 80 A0 4A 2 1 5\
Low-risk, 7 IO\OAX X 19 %0 70 2N AV ) 1

10 11 12 13 14 15
N0 Q0 Q00

B 6 mXKESKXKEAMSHRAEESE
EETFHS

Fig 6 Analysis of overall survival of patients with lung

squamous cell carcinoma in high-risk and low-risk groups
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Fig 7 ROC curve verification of the prognostic value of

the prognostic risk assessment model

ROC: Receiver operating characteristic; AUC: Area under curve.
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Tab 2 Univariate and multivariate Cox regression analyses of clinical factors and risk score for assessing prognosis

Univariate analysis

Multivariate analysis

Item
HR (95% CI) P value HR (95% CI) P value
Age 1.02 (1.00, 1.04) 0.05 1.02 (1.00, 1.04) 0.03
Gender 1.13 (0.80, 1.60) 0.49 1.06 (0.75, 1.51) 0.73
Stage 1.32 (1.11, 1.58) <0.01 0.91 (0.60, 1.36) 0.64
T 1.43 (1.17, 1.73) <0.01 1.45(1.09, 1.94) 0.01
N 1.25(1.01, 1.54) 0.04 1.35(0.93, 1.98) 0.12
M 2.28 (0.84, 6.18) 0.10 1.91(0.56, 6.58) 0.30
Risk score 2.81(1.64, 4.83) <0.01 2.70 (1.57, 4.65) <0.01
HR: Hazard ratio; CI: Confidence interval.
Point 0 10 20 30 40 50 60 70 80 90 100
Agelyear l T T T T T T T T T 1
35 40 45 50 55 60 65 70 75 8 8 90
Clinical stage I m I v
T stage '1 ﬁ '3 ;‘
N stage (') '1
Risk score 03 04 05 06 07 08 09 10 11 12 13 14 15 16
Total point 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
3-year survival rate 0.8 07 06 05 04 03 02 0l
S-year survival rate T T T T T T T T !
0.8 0.7 06 05 04 03 02 0.1 0.05
10-year survivalrate ! T T T T !
06 05 04 03 02 0.1 0.05
8 FMAhEIRMAEEERE 3. 5. 10 EAEEFERTIZKE

Fig8 Nomograph for predicting 3-, 5-, and 10-year survival rates in patients with lung squamous cell carcinoma
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