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Background: The correlation between head and neck 
squamous cell carcinoma (SCC) and human papillomavirus 
(HPV) has been of great interest. We aimed to study 
immunoexpression of the p16INK4a (p16) antigen, a surrogate 
marker for high-risk HPV infection, in oropharyngeal SCC 
among veterans to estimate HPV-related cancer and survival. 
Secondary aims included stratification of race and ethnicity, 
degree of tobacco and alcohol use, tumor location, stage, 
and age at diagnosis. 
Methods: A retrospective electronic health record review 
was performed between January 1, 2000, and December 
31, 2008, at a tertiary-level US Department of Veterans 
Affairs (VA) medical center for veterans who were treated 
for oropharyngeal SCC, had follow-up for a minimum of 
2 years, and for whom paraffin-embedded tissue was 
available. Paraffin-embedded tissue was analyzed for p16 
expression. 
Results: We identified 66 veterans who met the inclusion 
criteria. p16 expression was observed in 29% of the 
patients. All patients were male with no difference in 

age at diagnosis between the groups.  Among patients 
with p16-negative status, 60% were African American, 
whereas among patients with p16-postive status, 32% 
were African American (P = .04). Among patients with 
p16-postive status, 22% were tobacco-naïve, and 18% 
were alcohol-naïve vs 0% and 4%, respectively, of 
patients with p16-negative status (P = .005 and P = .12, 
respectively). Two-year survival was the same for both 
groups (P = .52). 
Conclusions: We observed p16 expression in 29% of VA 
patients with oropharnygeal SCC, which was less than 
observed in non-VA populations. At presentation, both 
groups demonstrated a predilection for tonsil location 
and late stage without significant difference in age or 
disease-specific survival. Disparities in racial distribution 
and tobacco use between patients with and without 
p16-positive status appear like that reported in non-VA 
populations; however, the frequently reported younger age 
at presentation, lower stage, and improved prognosis were 
not observed. 
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Since 1983, the correlation between head 
and neck squamous cell carcinoma 
(SCC) and human papillomavirus (HPV) 

has been of great interest to head and neck 
oncologists.1 In 1998, Smith and colleagues 
provided evidence of HPV as an independent 
risk factor for the development of head and 
neck SCC.2 HPV-associated head and neck 
SCC accounts for between 30% and 64% of 
oropharyngeal SCC, depending on the pub-
lished study; tonsil primaries account for the 
majority of these cancers.3,4 

The presence of HPV E6 and E7 oncop-
roteins leads to the inactivation of p53 and 
pRb tumor suppressors. Furthermore, Ragin 
and colleagues discussed a distinct molecular 
pathway specific to HPV-associated head and 
neck SCC, which was different from non–HPV-
associated head and neck SCC, involving ge-
netic mutations in CDKN2A/p16.5 

Current methods in correlating the pres-
ence of HPV infection in head and neck SCC 
have centered on p16INK4a (p16) immunohisto-
chemistry (IHC) staining and DNA in situ hy-
bridization (ISH) for specific HPV DNA types. 

IHC staining for p16 involves a monoclonal 
antibody specific to p16. The usefulness of 
this test relies on p16 overexpression due to 
the inactivation of pRb by the HPV E7 on-
coprotein. This test is readily performed on 
archived tissue and has a documented sen-
sitivity and specificity of 100% and 79%, re-
spectively, as reported by Singhi and Westra 
in 2010.6 HPV DNA fluorescence in situ hy-
bridization is the gold standard for determin-
ing the presence of specific types of HPV 
DNA; however, p16 IHC can serve as a rapid, 
less costly means of studying archived tissue, 
lending its utility to retrospective population-
based studies. 

METHODS 
A retrospective study was designed to deter-
mine the proportion of HPV-associated oro-
pharyngeal SCC in a US Department of 
Veterans Affairs (VA) population, using p16 an-
tigen IHC on paraffin-embedded tissue as the 
surrogate marker for the presence of HPV in-
fection. Patients consisted of veterans who 
were treated for oropharyngeal SCC at Vet-
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erans Affairs Memphis Healthcare System 
(VAMHS) in Tennessee between January 1, 
2000, and December 31, 2008. This data range 
allowed for at least 5 years of follow-up. Pa-
tients were excluded who lacked enough tis-
sue specimens for analysis. Measurement 
outcomes included p16 expression, with sub-
set analysis by race and ethnicity, degree 
of tobacco and alcohol use, tumor location, 
stage, age at diagnosis, and survival outcome. 
Microsoft Excel was used to calculate Fisher 
exact test, Student t test, and χ2 statistics. Sig-
nificance was set at P < .05. This study re-
ceived institutional review board approval from 
the University of Tennessee Health Science 
Center and the VAMHS. 

RESULTS 
We identified 66 total cases of oropharyngeal 
SCC; 19 cases (29%) were positive for p16. The 
mean age at diagnosis for the p16-positive co-
hort was 59 years vs 61 years for the p16-neg-
ative cohort (P = .22; Table 1). Of the patients 
with p16-positive status, most were White vet-
erans compared with those with p16-negative 
status, which consisted of more African Amer-
icans veterans (P = .04). Smoking data were 
available for 18 of 19 patients with p16-positive 
status and 46 of 47 patients whose status was 
p16 negative. Four patients (22%) with p16-
positive status were tobacco naïve compared 
with none of the patients with p16-negative sta-

tus (P = .005). Alcohol use data were available 
for 17 of 19 patients in the p16-positive cohort 
and 46 of 47 patients in the p16-negative co-
hort. Three patients (18%) with p16-positive 
status were alcohol naïve compared with 2 pa-
tients (4%) with p16-negative status (P = .12). 
Of the patients in the study, 65 of 66 died dur-
ing the study period, 5 (28%) of the p16-pos-
itive cohort and 17 (36%) of the p16-negative 
cohort were directly attributed to oropharyngeal 
SCC (P = .52).

Although the tonsil was the most common 
site of tumor origin in both the p16-positive 
and negative cohorts (63% vs 51%, respec-
tively), our analysis showed no statistically sig-
nificant difference in sites of origin (P = .69) 
(Table 2). There was no difference in the stage 
at presentation between the 2 cohorts, with 
the most presenting with stage III or IV dis-
ease (P = .75). 

DISCUSSION 
The VAMHS population in our study had a lower 
proportion of HPV-associated oropharyngeal 
SCC compared with studies on nonveteran pop-
ulations (29% vs 40%-80%, respectively).5,6 This 
disparity may indicate a true difference in these 
populations or may be related to a decreased 
prevalence of HPV infection in the population 
served by the VAMHS. This single-institution 
population did not completely correlate with pre-
vious population studies. Specifically, age at 

TABLE 1 Patient Demographics 
p16INK4a status

Characteristics Total (N = 66) Negative (n = 47) Positive (n = 19) P value

Mean age, y 60 61 59 .22

Race, No. (%)
  African American
  White

34
32

28 (60)
19 (40)

6 (32)
13 (68)

.04

History of tobacco use, No. (%)a

  Yes
  No

60
4

46 (100)
0 (0)

14 (78)
4 (22)

.005

History of alcohol use, No. (%)b

  Yes
  No

58
5

44 (96)
2 (4)

14 (82)
3 (18)

.12

Disease-specific survival, No. (%)c

  Died of disease 
  Other 

22 
43

17 (36) 
30 (64) 

5 (28)
13 (72)

.52

aSmoking data were available for 46 patients in the p16-negative cohort and 18 in the p16-positive cohort.
bAlcohol use data were available for 46 patients in the p16-negative cohort and 17 in the p16-positive cohort.
cOne patient in the p16-positive cohort survived past the end of the study period.
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presentation (equivalent to patients with p16-
negative status rather than earlier age at onset), 
disease stage at presentation (lower stage for 
patients with p16-positive status), and disease-
specific survival (not improved compared with 
patients with p16-negative status in other stud-
ies) were dissimilar to previous investigations.2,3 

The increased age and staging at presen-
tation could be related in these patients with 
p16-positive status, which may further ac-
count for the lack of improved survival. Fur-
thermore, both groups tended to use alcohol 
at a high proportion; whereas other popula-
tions have had a lesser degree of alcohol in-
take with p16 positivity.1-4 These differences 
may be due to variations in the habits and be-
havior of VA patients compared with non-VA 
patients.3,4 

HPV-associated oropharyngeal SCC in 
published data has been associated with 
high-risk sexual behavior, lower age, and less 
tobacco and alcohol use.5,6 No difference was 
noted in tumor site predilection; however, the 
small size of our study could explain the lack 
of finding site preference shown in previous 
studies.2,3

Other veteran-specific factors are absent 
in the at-large population, such as Agent Or-
ange exposure. More than 8 million veter-
ans (22%) from the Vietnam era self-reported 
Agent Orange exposure.7 Agent Orange expo-
sure significantly predicted developing upper 
aerodigestive tract cancer. Oropharyngeal, na-
sopharyngeal, laryngeal, and thyroid cancers 
were significantly associated with Agent Or-
ange exposure. Interestingly, these patients 
experienced an improved 10-year survival rate 
compared with patients not exposed to Agent 
Orange. This finding contrasts with our pa-
tients, who did not experience improved out-
comes vs nonveteran patients with head and 
neck cancer.7

Suicide in veterans with head and neck 
cancer has been evaluated and was found at 
an incidence of 0.7%. Survivors of head and 
neck cancer are almost twice as likely to die 
by suicide compared with other cancer sur-
vivors. These patients have a higher rate of 
mental health disorders, substance misuse, 
and use of palliative care services.8 Sixty-five 
of 66 of our patients died during the 5-year 
observation period, although none died by 
suicide.  

In a 2022 cohort study by Sun and col-
leagues, upfront surgical treatment was as-
sociated with a 23% reduced risk of stroke 
compared with definitive chemoradiother-
apy in US veterans with oropharyngeal carci-
noma.9 In our study, 58 of 66 patients (88%) 
received concurrent chemoradiation, possi-
bly reflecting the more advanced stage of di-
agnosis in our study population. This was due 
to comorbidities and other health and eco-
nomic factors. In our study, 43 patients (65%) 
died of factors not related to the disease, re-
flecting the overall comorbidity burden of this 
population. Seven patients (11%) in our 5-year 
study died of a documented stroke. In the 
study of veterans by Sun and colleagues, the 
10-year cumulative incidence of stroke was 
12.5% and death was 57.3%.9 Our veteran 
population experienced a similar incidence of 
strokes. These findings may need to be in-
cluded when discussing the risk-benefit as-
pects of different treatment options with our 
veteran patients with oropharyngeal cancer.

To understand the influence of HPV infec-
tion on the course of oropharyngeal SCC in 
the VA patient population and to apply this un-
derstanding to future individualized treatment 
paradigms, this study can be expanded to a 
greater number of VA patients. p16 immuno-
expression appears to be a useful surrogate 
for high-risk HPV infection in oropharyngeal 

TABLE 2 Tumor Characteristics
p16INK4a status

Characteristics Total (N = 66) Negative (n = 47) Positive (n = 19) P value

Site, No. (%)
  Tonsil 
  Base of tongue
  Soft palate
  Other

36
17
8
5

24 (51)
11 (23)
7 (15)
5 (11)

12 (63)
6 (32)
1 (5)
0 (0)

.69

Stage, No. (%)
  I/II
  III/IV

32
34

6 (13)
41 (87)

3 (16)
16 (84)

.75
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SCC, and its ease of use supports its feasibility 
in further VA population analysis.10 While real-
izing that the veteran HPV-associated oropha-
ryngeal SCC population differs from the civilian 
HPV-associated oropharyngeal SCC popula-
tion, we also have realized that other unique 
considerations in the veteran population, such 
as chemical warfare exposure, mental illness, 
and vascular disease, complicate treatment 
decisions in these patients.

CONCLUSIONS 
Disparities in racial distribution and tobacco 
use between patients with p16-positive and 
p16-negative status are similar to those re-
ported in non-VA populations. In contrast, the 
frequently reported younger age at presenta-
tion and better disease outcomes seen in non-
VA patients were not observed, perhaps due 
to the lower percentage of p16 expression in 
VA patients with oropharyngeal SCC. Whereas 
de-intensification of therapy may be con-
sidered for many patients with oropharygeal 
cancer that is HPV-associated because of im-
proved prognosis, this approach should be 
undertaken with great care in this group of 
patients. Personalization of therapy for these 
HPV-associated oropharyngeal SCC in the 
veteran population must be adapted to miti-
gate this critical disparity. 
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