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Abstract

Objective: There exists significant heterogeneity in overall survival (0S) among patients with head
and neck squamous cell carcinoma (HNSCC) undergoing radiotherapy, highlighting an urgent need
for specific molecular risk-stratification tools. This study aimed to identify prognosis-associated
long non-coding RNAs (IncRNAs) within the radiotherapy-treated (RT = Yes) subcohort of The Can-
cer Genome Atlas Head and Neck Squamous Cell Carcinoma (TCGA-HNSC) project, and to construct
and internally validate a corresponding prognostic model, thereby providing a basis for individual-
ized post-radiotherapy management. Methods: Transcriptomic and clinical data from the TCGA-
HNSC cohort were integrated to extract samples from patients who received radiotherapy (RT =
Yes). Following filtering and normalization of the expression data, univariate Cox regression and
LASSO-Cox regression were sequentially applied to screen feature genes. A multivariate Cox pro-
portional hazards model was subsequently employed to construct a risk score (RiskScore) model.
The model’s discriminative ability and calibration performance were assessed through multi-di-
mensional internal validation metrics, including Kaplan-Meier curves, time-dependent receiver op-
erating characteristic (timeROC) analysis, concordance index (C-index), nomogram construction,
and calibration curves. Results: A total of 25 radiotherapy-treated samples (including 17 death
events) were ultimately included in the analysis, leading to the identification of two key IncRNAs for
model construction. Multivariate analysis identified HCFC1-AS1 as a significant protective factor
(Hazard Ratio [HR] = 0.33, P = 0.008), while Lnc-ENSG257226 exhibited a protective trend (HR =
0.47). Bootstrap internal validation confirmed the robustness of the model coefficients. The model
achieved a high C-index of 0.84, and the RiskScore was validated as a prognostic factor independent
of age and disease stage. The model effectively stratified patients into high- and low-risk groups
with significantly different OS outcomes (P = 0.0038). The nomogram and accompanying calibration
curves demonstrated good agreement between predicted and observed 1-year and 3-year survival
probabilities. Conclusion: In the radiotherapy-treated subpopulation of the TCGA-HNSC cohort, this
study successfully developed and internally validated a two-IncRNA-based prognostic model. This
model can effectively stratify OS risk and facilitate individualized outcome prediction for HNSCC
patients receiving radiotherapy, showing potential clinical utility. However, future validation in
larger, independent external cohorts is warranted.
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Figure 1. Selection of feature IncRNAs using LASSO-Cox regression
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Figure 2. Forest plot and key statistics of the multivariate Cox model
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Figure 3. Bootstrap validation of the stability of model gene coefficients (1000 resamples)
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Figure 4. Kaplan-Meier survival difference plot
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Figure 5. Forest plot of multivariate Cox regression analysis incorporating clinical features
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Figure 8. Nomogram predicting 1~3-year survival probability.
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