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Scientific Outline 

Summary 

 

The overall aim of our project is to improve understanding of the role of genetic factors in risk and 
prognosis of oral cancer (OC) and oropharyngeal cancer (OPC). Our project has three specific aims.  
Aim 1: Evaluate the relationship between germline variants and risk of HPV-related OPC.  
We will determine the HPV status all OPC cases in our study population for whom existing serum or 
plasma samples are available (~2400) using HPV16 E6 serology. Subsequently, we will conduct GWA 
analysis of OPC stratified by HPV status to evaluate the relationship between germline variants and 
risk of HPV-related OPC. Modifying effects of tobacco use and alcohol consumption will be explored.  
Aim 2: Assess associations between germline variants, environmental exposures, and the presence 
of somatic driver alterations in tumor DNA.  
We will use targeted sequencing to determine the presence of previously reported somatic driver 
mutations in 1000 tumors (including 500 OCs and 500 OPCs). The tumours will be selected from 
among the 3300 cases successfully genotyped with the OncoArray for whom tumour tissue is 
available. Associations between germline variants, environmental exposures such as smoking, and 
somatic driver mutations will be evaluated.  
Aim 3: Examine the role of genetic markers, HPV and smoking history in OC and OPC outcome.  
We will examine the role of germline variants in OC and OPC relapse and survival, and characterize 
the clinical relevance of recently catalogued somatic driver mutations. We will also explore the 
potential modifying role of HPV status and smoking on disease outcome.  
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Voyager Sub-studies 

 

Principle applicant: Sanjeev Budhathoki 

Project: Absolute Risk Prediction for Head and neck cancers 

This study aims to develop a prediction model and estimate the absolute 5-year risk of developing 
head neck cancer based on lifestyle risk factors, HPV infection status and genetic factors. 
 
 

Principle applicant: Geoffrey Liu 

Project: Genetic Influence of Smoking in Head and Neck Cancer 

The study aims to determine whether an existing Polygenic Risk Score-based model of smoking 

behaviour/nicotine addiction applies to a multi-institutional cohort of head and neck cancer 

patients. The study will also investigate the relationship between genetic variants, smoking 

behaviour/nicotine addiction, and survival outcomes in head and neck cancer patients through a 

mendelian randomization and mediation analysis. 

 

Principle applicant: Mark Gormley and Tom Dudding 

Project: Investigating smoking and alcohol consumption in oral and oropharyngeal cancer: 

multivariable and factorial Mendelian randomization analysis using individual-level data 

Using genetic, phenotypic and disease status information from the oral and oropharyngeal cancer 

studies in VOYAGER, the aim is to carry out Mendelian Randomization analysis to estimate the 

independent effects of alcohol and smoking on head and neck cancer risk using multivariable MR 

and to establish the interacting effects of alcohol and smoking on head and neck cancer using 

factorial MR. 

 

Principle applicant: Rayjean Hung 
 
Project: The impact of germline variation on somatic mutation for head and neck cancers 
 
The study will test the hypothesis that germline bias of the somatic genome is a pan-cancer 

phenomenon and investigate this in head and neck cancer using data generated in the Voyager 

study.  

 



                                                                                                           

 

 

 
Principle applicant: Paul Brennan 
 
Project: Effect of the somatic profile on prognosis of head and neck cancer 

The study aims to describe the somatic variant profile, to identify rare (i.e. BRCA1/2) and common 

variants and to evaluate their effects on survival from HNSCC cases (Voyager cohort) based on target 

sequencing panel and comprehensive follow-up from Voyager studies. 

 

Principle applicant: Shama Virani  
 
Project: Effect of viral-host interactions on prognosis in HNC 
 
The study aims to assess how viral characteristics and biology affect viral-host interactions and how 

these interactions are associated with prognosis.  

 

Principle applicant: Brenda Diergaarde 
 
Project: Effects of smoking and drinking history on oropharyngeal cancer outcome by HPV 
serostatus 
 
We propose to conduct a detailed investigation of the relationship between smoking and alcohol 

history at diagnosis and OPC outcome to explore whether the easy to obtain information on smoking 

and drinking can aid selection of patients that can be successfully treated with less intensive 

therapies. 

 

Principle applicant: Brenda Diergaarde 
 
Project: Prognosis and conditional survival among oral and oropharyngeal cancer cases  
 
The objective of this project is to estimate conditional survival among oral cancer (OC) patients and 

oropharyngeal cancer (OPC) patients and to evaluate the impact of patient characteristics. 

 

 

 

 

 

 

 
 


