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Editorial

The prognostic value of HPV in head and neck cancer patients 
undergoing postoperative chemoradiotherapy
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In a recent issue of Radiotherapy and Oncology, Lohaus 
and colleagues reported (http://dx.doi.org/10.1016/
j.radonc.2014.11.011) on a subgroup analysis from the 
German Cancer Consortium Radiation Oncology Group 
(DKTK-ROG) (1). They reported on 221 patients treated 
with postoperative radiotherapy with concurrent cisplatin 
(PORT-C) treated over a 5-year period between 2005 
and 2010. They investigate the role of human papilloma 
virus (HPV) in non-oropharynx head and neck cancer and 
extend findings from several reports that patients with 
HNC arising in the oropharynx have significantly improved 
outcomes if their cancer is associated with HPV.

Patients in this study cohort were at high risk for loco-
regional recurrence due to locally advanced disease with 
a tumor stage of pT4, >3 positive lymph nodes, positive 
margins and/or extracapsular extension. Patients with 
primary tumors arising in the oral cavity (n=60), oropharynx 
(n=126), and hypopharynx (n=35) were included. Patients 
were also required to have formalin-fixed paraffin-
embedded (FFPE) material available for both DNA analysis 
and immunohistochemistry (IHC). HPV was identified by 
polymerase chain reaction (PCR) using standard primers 
on genomic DNA extracted from FFPE sections. Several 
biomarkers including p16 and p53 were also assessed  
by IHC.

Low incidence of HPV outside the oropharynx

Various forms of HPV testing are now routinely performed 
for most patients with oropharynx cancer and utilized as 
both a stratification variable and an entry criterion for 

clinical trials. Approximately 50% of oropharynx cancer 
patients in this study had tumors that tested positive for 
HPV. This rate corresponds well with recent reports 
from other European centers and is slightly lower than 
the 65-70% rate seen in many US reports (2). While the 
authors did not report a formal correlation analysis; in the 
oropharynx, similar percentages of patients were positive 
for HPV DNA and p16 (48% and 54%, respectively). 
Consistent with the role of the HPV E6 oncoprotein in 
degrading p53, most patients with HPV-positive tumors 
demonstrated negative staining for p53.

In contrast to oropharynx cancers, HPV (or p16) 
was detected in only 12% of oral cavity and 15% of 
hypopharynx cancers. Similar proportions of tumors 
in these sites were also positive for p16 (18% and 9%, 
respectively). These results are quite similar to the 9% of 
non-oropharyngeal cancers found to be positive for HPV by 
in situ hybridization (19% positive by p16 IHC) in a recent 
publication by Chung and colleagues (3). Both of these 
studies suggest a disparity between the detection of HPV 
DNA and IHC for p16 when the prevalence of HPV is low 
(e.g., oral cavity, larynx, hypopharynx). The poor positive 
predictive value of p16 for HPV infection in these disease 
sites suggests that there may be other explanations for p16 
overexpression besides HPV outside the oropharynx.

Improved outcomes in HPV+ (oropharynx) cancer

As in the non-operative setting, patients in this surgery-
first study with HPV-positive tumors had significantly 
better loco-regional tumor control (HR =0.20, P=0.04) 
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and overall survival (HR =0.36, P<0.01) than those with 
HPV-negative tumors. Improved outcomes in HPV-
positive HNC patients have been consistently observed 
in single institution studies and in large multicenter 
trials performed by the Radiation Therapy Oncology 
Group (4), Eastern Cooperative Oncology Group (5),  
Trans Tasman Radiation Oncology Group (6), and the 
Danish Head and Neck Cancer Group (7). Although some 
reports have demonstrated this favorable HPV effect in the 
postoperative setting (8), much of the data reflects patients 
treated with non-operative approaches. In this postoperative 
report by the DKTK-ROG (1), the improved outcomes in 
HPV-positive patients are strongly confirmed and appear to 
be due primarily to patients with oropharynx cancer (n=126, 
HR =0.09 and HR =0.36 for loco-regional control and 
overall survival, respectively). As discussed, 59 of 71 HPV-
positive patients had oropharynx cancers. Despite the small 
number of non-oropharynx cancers, Lohaus and colleagues 
did analyze outcomes by HPV status in oral cavity cancers 
and identified no impact on either loco-regional control 
or overall survival. No data on a similar analysis for 
hypopharynx cancers was provided in this manuscript. 
This data contrasts with that recently reported by Chung  
et al.: patients with p16-positive non-oropharynx tumors had 
significantly better overall survival (HR =0.57) than those 
with p16-negative tumors (3). In the analysis by Chung et al., 
no difference in outcomes was seen in patients who were 
HPV-positive by in situ hybridization.

It has been postulated that the improved outcomes in 
HPV-positive cancers may be related to increased sensitivity 
to therapy or enhanced anti-tumor immunity. Preclinical data 
exists for a key role of the HPV oncoproteins in modulating 
sensitivity to radiation (9-12) and for an important role for 
an anti-tumor immune response (13-15). Ongoing studies 
by a number of groups are studying the role of therapeutic  
de-intensification for patients with HPV-positive oropharynx 
cancer (16). The converse, therapeutic intensification, is 
being studied in HPV-negative cancers due to the poor 
outcomes in this group of patients.

Implications and future directions

The results presented by Lohaus and colleagues further 
extend our knowledge base in oropharyngeal cancer: a 
significant proportion of these cancers are associated 
with HPV and patients with HPV-positive cancers have a 
better prognosis than those with HPV-negative cancers. 
This improved survival outcome is observed whether 

patients are treated with surgery followed by postoperative 
chemoradiation or using definitive chemoradiation. 
The outstanding loco-regional control demonstrated in 
this cohort for HPV-positive patients should be kept in 
perspective: even among patients with HPV-negative 
disease 3-year local failure rate was only 20% suggesting 
a more favorable cohort in comparison to major studies in 
which patients received primary chemoradiation. HPV-
negative oropharynx cancer patients treated on RTOG 
0522 and 0129 demonstrated a 3-year loco-regional failure 
rate (30-45%), nearly double that seen in the DKTK-ROG 
report (17,18).

The last decade has witnessed important advances in our 
understanding of the prognosis of patients with oropharynx 
cancer. In 2015, we do not yet have data that the treatment 
of patients with HPV-positive oropharynx cancers should 
differ from that of HPV-negative HNCs, outside the 
context of a clinical trial. However, there are numerous 
studies in progress to evaluate treatment de-intensification 
strategies for what appear to be the most favorable cases. 
Given the variable data regarding the prognostic impact 
of HPV in non-oropharynx cancers, future clinical studies 
should consider stratification on the basis of HPV, but 
there is insufficient data to include HPV-positive non-
oropharyngeal patients in ongoing studies of HPV-positive 
oropharynx cancer.

The global rise in the prevalence of human papillomavirus 
(approaching 70% of all oropharynx cancers in the United 
States and a slightly lower percentage in Europe) as a 
causative factor in HNC has important clinical implications. 
While vaccination efforts are ongoing in teenagers and 
young adults, the impact of ongoing vaccination programs 
will likely not be realized for 20-30 years. Stepwise, 
systematic clinical investigation should enable us to more 
accurately identify those subsets of patients who can safely 
be treated with various forms of treatment de-intensification 
without compromising overall tumor control and survival.
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