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Abstract
Recent researches have established that lncRNAs (long non-coding RNAs) could be exploited as new
signatures for head and neck squamous cell carcinoma (HNSCC) diagnosis, prognosis, and treatment.
Herein, HNSCC transcriptome data was abstracted from the Cancer Genome Atlas (TCGA) data resource,
and uncovered immune linked lncRNAs through co-expression analysis. Besides, univariate along with
Lasso penalty regression were employed to determine immune-linked lncRNA pairs with different
expressions. We then compared area under the curve, calculated the Akaike information criterion (AIC)
value of the receiver operating characteristic curve for 5 years, determined cutoff points, and established
an optimal predictive model for identifying high- and low-risk HNSCC patients. Overall, we identi�ed 40
differentially expressed immune-linked lncRNA pairs, 17 of which were incorporated in the Cox regression
model. Using this model, we can more effectively stratify patients based on poor survival results, positive
clinicopathological features, speci�c tumor immune invasion status, low chemotherapy responsivity, and
high expression of immunosuppressive biomarkers. Our data illustrated that the immune-linked lncRNA
pairs signature have clinical prediction value for HNSCC.
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Figure 1

DeirlncRNA Pairs were used to establish a risk assessment model Using TCGA data set and Ensembl
annotation to identify differentially expressed immune-related lncRNAs (DEIRLNcRNAs) (A, B). (A)
Heatmaps of DeirlncRNAS for HNSCC and non-tumor (control) tissues. (B) Volcano plot shows the
DeirlncRNAS. (C) The forest map showed 17 pairs of deirlncRNAs, identi�ed by Cox proportional hazard
regression in the stepwise method.
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Figure 2

DeirlncRNA Pair were used to establish a risk assessment model (A) The maximum AUC value of the
optimal deirlncRNA pairing model. (B) The ROC curves of the optimal model for 1-, 3- and 5- years
showed that all AUC values were over 0.74. (C) The 5-year ROC curve was compared with other common
clinical features, showed the superiority of Riskscore. (D) Risk score of 545 patients with HNSCC; the cut-
off point obtained by AIC is the maximum in�ection point.
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Figure 3

Risk assessment model for predicting the prognosis of HNSCC patients (A) The number of patients in
high- and low- risk groups. (B) Survival status distribution of high- and low-risk patients. (C) Kaplan-Meier
OS curves were constructed for low- and high-risk HNSCC patients.
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Figure 4

The clinical features were evaluated by a risk assessment model A strip chart (A) and the scatter diagram
showed that (B) clinical stage, (C) T stage, (D) N stage, and (E) survival status were signi��cantly
associated with the riskscore.
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Figure 5

Univariate and multivariate Cox regression analysis (A) Univariate Cox regression data demonstrated that
age (p=.05, HR=1.022, 95% CI [1.004-1.040]), clinical stage (p<.05, HR=2.180, 95% CI [1.195-3.976]), T
stage (p<.05, HR=1.304, 95% CI [1.049−1.621]), N stage (p<.01, HR=1.968, 95% CI [1.313-2.951]),
Riskscore (HR=1.378, p<.001, 95% CI [1.273−1.493]) had a signi�cant difference. (B) Riskscore (p<.001,
HR=1.363, 95% CI [1.253-1.482]) and age (p<.05, HR=1.022 95% CI [1.003-1.042]) were predictors in
multivariate Cox regression analysis.
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Figure 6

Evaluation of tumor-invading immune cells and immunosuppressive molecules with risk evaluation
model (A) The high- and low risk groups were correlated with tumor invading immune cells like
macrophages, CD8+ T-cells, monocytes, along with CD4+ T-cells. High risk scores were positively
correlated with high CDK8 expression (p<.001, B) and negatively correlated with BTLA , LAG3 and PDCD1
(p<.001, C-E).
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Figure 7

Correlation analysis of risk model and chemotherapeutics High-risk scores correlated with lower IC50 for
Docetaxel (p<.01, A), Risk score was not signi�cantly associated with IC50 for chemotherapeutics such
as paclitaxel, cisplatin, doxorubicin, and methotrexate (B-E).


