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Abstract: Patients with head and neck squamous cell carcinoma
(HNSCC) are at increased risk of developing a second primary
malignancy (SPM), which is associated with poor prognosis and
early death. To help improve clinical outcome, we aimed to
identify biomarkers for SPM risk prediction using the routinely
obtained formalin-fixed paraffin-embedded (FFPE) tissues of the
index HNSCC. LC-MS/MS was initially performed for candidate
biomarker discovery in 16 pairs of primary HNSCC FFPE tissues
and their matched normal mucosal epithelia from HNSCC
patients with or without SPM. The 32 candidate proteins
differentially expressed between HNSCCs with and without SPM
were identified. Among these, 30 selected candidates and seven
more from literature review were further studied using NanoString
nCounter gene expression assay in an independent cohort of 49
HNSCC patients. Focusing on the p16-negative cases, we
showed that a multivariate logistic regression model comprising
the expression levels of ITPR3, KMT2D, EMILIN1, and the
patient’'s age can accurately predict SPM occurrence with 88%
sensitivity and 75% specificity. Furthermore, using Cox
proportional hazards regression analysis and survival analysis,
high expression levels of /TPR3 and DSG3 were found to be
significantly associated with shorter time to SPM development




(log-rank test P = 0.017). In summary, we identified a set of
genes whose expressions may serve as the prognostic
biomarkers for SPM occurrence in HNSCCs. In combination with
the histopathologic examination of index tumor, these biomarkers
can be used to guide the optimum frequency of SPM surveillance,
which may lead to early diagnosis and better survival outcome.
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