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Biomarkers for virus-induced cancer in the oropharynx  
 
Patients with oropharyngeal cancers have a more favorable prognosis if their tumors 
are caused by human papillomaviruses. Scientists from the German Cancer Research 
Center (Deutsches Krebsforschungszentrum, DKFZ) and Heidelberg University 
Hospital have now identified biomarkers which enable them to differentiate cancer 
cases taking a favorable course from those with an unfavorable one. It may be 
possible to treat the two disease types differently.  
 
About one quarter of cancers of the oropharynx is caused by an infection with human 
papillomaviruses (HPV). It is primarily HPV type 16 that is involved, the same one which is 
also responsible for about 60 percent of all cervical cancer cases. Patients with 
oropharyngeal tumors caused by HPV have a better survival prognosis than patients in 
whose tumors the virus is not found. This type of disease is considered to be mostly caused 
by alcohol and tobacco use.  
 
“Differentiation is important because it may be relevant for therapy,” says Dr. Michael Pawlita 
of DKFZ. “For example, HPV-induced cancers are considerably more sensitive to radiation.” 
A biomarker that indicates which tumor is effectively caused by HPV and, respectively, 
reliably predicts an individual patient’s prognosis could improve therapy planning. “But simply 
detecting the viral DNA does not lead us anywhere, because these common viruses may 
simply be found in the tumor environment without having caused the cancer,” says Pawlita.  
 
The scientists from DKFZ and the Ear, Nose and Throat Hospital of Heidelberg University 
have now analyzed 199 biopsies of oropharyngeal tumors with detectable human 
papillomavirus DNA in about half of the samples. The researchers tested five different direct 
and indirect biomarkers. Using statistical methods, they analyzed which of the markers 
produces the most valuable results and most reliably predicts those patients with the best 
chances of survival.  
 
The study revealed that both the detection of a particularly high viral load and a specific viral 
gene activity pattern that is typical of cervical cancer have the highest association with 
favorable disease progression.  
 
“The viral gene activity pattern typical of cervical cancer had not yet been studied for an 
association with prognosis. However, we considered it likely that the viruses in tumors of the 
oropharynx show the same pattern of gene activity as in tumor cells of the cervix,” says Dr. 
Dana Holzinger, first author of the publication.  
 
The researchers are now planning to verify their results in more tumor biopsy samples and to 
develop a test that can be applied in clinical routine. “It would be useful to investigate 
whether the two disease types may be treated by different therapies. For such studies, it is 
vital to have a reliable biomarker,” says Michael Pawlita.  
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The German Cancer Research Center (Deutsches Krebsforschungszentrum, DKFZ) with its more than 2,500 
employees is the largest biomedical research institute in Germany. At DKFZ, more than 1,000 scientists 
investigate how cancer develops, identify cancer risk factors and endeavor to find new strategies to prevent 
people from getting cancer. They develop novel approaches to make tumor diagnosis more precise and treatment 
of cancer patients more successful. Jointly with Heidelberg University Hospital, DKFZ has established the 
National Center for Tumor Diseases (NCT) Heidelberg where promising approaches from cancer research are 
translated into the clinic. The staff of the Cancer Information Service (KID) offers information about the 
widespread disease of cancer for patients, their families, and the general public. The center is a member of the 
Helmholtz Association of National Research Centers. Ninety percent of its funding comes from the German 
Federal Ministry of Education and Research and the remaining ten percent from the State of Baden-Württemberg. 
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