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[ Abstract] Objective: Objective: To develop a model for predicting response to anti-epidermal growth factor receptor
(anti-EGFR) antibody by using feature genes of cell subpopulations in the tumor microenvironment of recurrent and metastat-
ic squamous cell carcinoma of the head and neck. Methods: Gene Expression Omnibus datasets with records of progression

free survival after treated with anti-EGFR antibody and gene

[WREE] 2019-07-29 [{£E B8] 2019-08-31 expression profiles evaluated by microarray assay were

[EETH]  *ER AR FI5 H (452 :81572959) retrieved. The feature genes peculiar to each of cell subpopu-
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lations in the tumor microenvironment was obtained from previ-
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ously published articles. Differentially expressed genes were firstly identified between the long progression free survival

(PFS) group and the short PFS group in the discovery set and used to calculate sensitive indexes of each cell subpopulation.

Least absolute shrinkage and selection operator was used to establish the anti-EGFR antibody sensitivity score ( EASS) which

was further verified in the validation set. Results; The median EASS deduced from the nine cell subpopulations was 30. 73
(26.24 —41.29) in the discovery set GSE65021. The long PFS group was significantly discriminated from the short PFS
group through EASS revealed by ROC analysis (AUC: 1.000, 95% CI. 1. 000 —1. 000, P <0.001). In the validation set
GSE102995, the EASS remained an independent prognostic factor for PFS after adjusted for stage (IV vs II - III) and per-
formance status score ( HR =0.647,95% CI:0. 503 —0. 831,P =0.001). The consensus index of EASS for predicting PFS
was 0.755 (95% CI . 0.719 —0.791) , which was significantly higher than that of stage 0.542 (95% CI . 0. 336 - 0. 748)
(P=0.032). Conclusion; The EASS is efficient to predict the response to anti-EGFR antibody in the recurrence and metas-

tasis of squamous cell carcinoma of the head and neck, which is worthy of further study and validation.
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Table 1. Baseline Characteristics of Datasets GSE65021
Used

Variable GSE65021 n( %)
Gender

Female 31 (77.5)

Male 9 (22.5)
Anatomy site of primary lesions

Oral cavity 19 (47.5)

Oropharynx 9 (22.5)

Hypopharynx 4 (10.0)

Larynx 8 (20.0)
T stage

1 3(7.5)

T2 8 (20.0)

T3 9 (22.5)

T4 20 (50.0)
Degree of differentiation

Well 2 (5.0)

Moderately 20 (50.0)

Poorly 18 (45.0)
Radiotherapy

No 6 (15.0)

Yes 34 (85.0)
PFS

Long 14 (35.0)

Short 26 (65.0)
Biospy site

Primary tumour 31 (77.5)

Recurrence or metastasis 9 (22.5)

PFS. Progression free survival.
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Table 2. Baseline Characteristics of Datasets GSE102995
Used

Variable GSE102995 n( % )

Performance status

0 14 (56.0)

1 11 (44.0)
Stage

I 7 (28.0)

11 2 (8.0)

v 9 (36.0)

IVA 6 (24.0)

IVB 1 (4.0)
Biopsy site

Primary tumour 20 (80.0)

Recurrence or metastasis 5 (20.0)
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Figure 1. Distribution and Comparisons of 18 Cell Subpopulations Sensitive Indexes Between LONG Group and SHORT
Group(P<0.01)
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Table 3. Sensitive Indices of 18 Cell Subpopulations in Discovery Set and Coefficients Deduced from LASSO Algorithm for
Predicting Long Progression Free Survival Patients

Cell subpopulation Long median (IQR) Short median (IQR) P( Kruskal-Wallis ) Coefficient (LASSO)

T cells 1.485 (1.367 -1.528) 1.208 (1.142-1.293) <0.001 -
CAF 0.779 (0.721 -0.856) 0.628 (0.593 -0.661) <0.001 4.661
pDC 0.891 (0.866 —0.908) 0.830 (0.786 -0.865) <0.001 -
MDSC 1.317 (1.213 -1.377) 1.083 (1.027 -1.209) <0.001 3.114

('Table 3 continues on next page)
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( Continued from previous page)

<777 -

Cell subpopulation

Long median (IQR)

Short median (IQR)

P( Kruskal-Wallis )

Coefficient (LASSO)

Central memory CD4 0.751 (0.666 —0.830) 0.629 (0.568 —0.692) 0.003 -
Thl 1.208 (1.148 =1.251) 1.061 (0.897 —1.141) 0.001 -
Eosinophil 2.096 (1.967 -2.158) 1.872 (1.666 —1.969) 0. 002 -
Effector memory CD8 0.868 (0.814 -0.939) 0.734 (0.702 -0.802) <0.001 -
Mast cells 1.244 (1.167 —1.314) 0.982 (0.869 —1.126) <0.001 -
Th2 1.771 (1.682 -1.988) 1.554 (1.461 -1.697) 0. 001 0.584
iDC 1.293 (1.161 —1.432) 1.101 (1.025 -1.210) 0.004 -
DC 0.825 (0.715 -0.899) 0.616 (0.571 —0.686) <0.001 -
Treg 1.088 (1.033 -1.189) 0.880 (0.814 —0.985) <0.001 3.687
NK56 dim 1.111 (0.962 -1.235) 0.850 (0.731 -0.931) <0.001 6.054
Macrophages 0.906 (0.838 —1.002) 0.745 (0.660 —0.784) <0.001 0.797
Immature B cells 1.509 (1.438 —1.582) 1.321 (1.277 -1.402) <0.001 6.453
Th17 1.080 (0.934 -1.121) 0.879 (0.795 -0.959) 0.001 3.026
TFH 0.983 (0.906 —1.046) 0.808 (0.758 —0.851) <0.001 2.089
EASS 35.02 (34.41 -36.05) 29.08 (27.99 -30.27) <0.001
EASS: Anti-EGFR antibodies sensitive score.
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Figure 2. Principle Component Analysis Showing Efficient Discrimination Between LONG Group and SHORT Group in the

Discovery Set
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Figure 3. Sensitive Indexes of 9 Cell Subpopulations between LONG Group and SHORT Group
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