
Head and neck cancer (HNC) contin-
ues to be a major health issue with an 
estimated 51,540 cases in the US in 

2018, making it the eighth most common can-
cer among men with an estimated 4% of all 
new cancer diagnoses.1 Over the past decade, 
human papillomavirus (HPV) has emerged as 
a major prognostic factor for survival in squa-
mous cell carcinomas of the oropharynx. Pa-
tients who are HPV-positive (HPV+) have a 
much higher survival rate than patients who 
have HPV-negative (HPV-) cancers of the oro-
pharynx. The 8th edition of the American Joint 
Committee on Cancer (AJCC) staging manual 
has 2 distinct stagings for HPV+ and HPV- oro-
pharyngeal tumors using p16-positivity (p16+) 
as a surrogate marker.2 

Squamous cell carcinomas of the oropharynx  
that are HPV+ have about half the risk of death 
of HPV- tumors, are highly responsive to treat-
ment, and are more often seen in younger and 
healthier patients with little to no tobacco use.2,3 
As such, there also is a movement to de-esca-
late HPV+ oropharyngeal  cancers with multiple 
trials by either replacing cytotoxic chemother-
apy with a targeted agent (cisplatin vs cetuximab 
in RTOG 1016) or reducing the radiation dose 
(ECOG 1308, NRG HN002, Quarterback, and 
OPTIMA trials).3

The focus of many epidemiologic studies has 
been in the HNC general population. A recent 
epidemiologic analysis of the HNC general pop-
ulation found a p16 positivity rate of 60% in oro-
pharyngeal squamous cell carcinomas (OPSCC) 
and 10% in nonoropharyngeal squamous cell 
carcinomas (NOPSCC).4 There has been a lack 
of studies focusing on the US Department of 

Veterans Administration (VA) population. The VA 
HNC population consists mostly of older white 
male smokers; whereas the rise of OPSCC in the 
general population consists primarily of males 
aged < 60 years often with little or no tobacco 
use.5 Furthermore, the importance of p16 posi-
tivity in NOPSCC also may be prognostic.6 Pop-
ulation data on this subset in the VA are lacking 
as well.

This study’s purpose is to analyze the 
p16 positivity rate in both the OPSCC and  
NOPSCC in the VA population. Elucidation of 
epidemiologic factors that are associated with 
these groups may bring to light important dif-
ferences between the VA and general HNC 
populations.

METHODS
A review of the Kansas City VA Medical Cen-
ter database for patients with HNC was per-
formed from 2011 to 2017. The review 
consisted of 183 patient records (second pri-
maries were scored separately), and 123 were 
deemed eligible for the study. Epidemiologic 
data were collected, including site, OPSCC vs 
NOPSCC, age, race, education level, tobacco 
use, alcohol use, TNM stage, and marital sta-
tus (Table). Gender was not included because 
there was only 1 female patient in the cohort. 
Four subgroups based on site and p16 status 
(OPSCC p16+, OPSCC p16-, NOPSCC p16+, 
and NOPSCC p16-) were further analyzed. 
Appropriate statistical analysis (chi-square 
test, analysis of variance, and Kruskal-Wallis 
test) with IBM SPSS 24.0 (Armonk, NY) was 
used to find differences (P < .05) among the 
means of the 4 subgroups.
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RESULTS
There were 55 (44%) patients with OPSCC and 
68 patients with NOPSCC (56%). Of the 68 pa-
tients with NOPSCC, 48 (70%) were primary tu-
mors from the larynx, 12 (18%) from the oral 
cavity, 4 (6%) from the hypopharynx, 2 from the 
nasopharynx (3%), and 2 (3%) were unknown 
primaries. In the OPSCC group, 41 patients 
were p16+ (75%) and 14 p16- (25%). In the 
NOPSCC group, 20 patients were p16+ (29%) 
and 48 were p16- (71%). There was a statis-

tically significant difference seen in tobacco 
use, TNM stage, and marital status. Alcohol 
use trended toward significance.

The NOPSCC p16+ group had the great-
est mean pack-year use (57). The lowest was in 
the OPSCC p16+ group (29). The OPSCC p16+ 
group had 37% never smokers compared with 
≤ 10% for the other groups. Both the OPSCC 
and NOPSCC p16- groups had much more alco-
hol use per week than that of the p16+ groups. 
The differences in marital status included a lower 
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TABLE 

Patient Characteristics
Characteristics OPSCC p16+ OPSCC p16- NOPSCC p16+ NOPSCC p16- P Value

Smoking status, mean pack-years 29 53 57 45 .006

Never smoker, No. (%)
   ≤ 10 pack y
   11-19 pack y
   ≥ 20 pack y

15 (37)
  2 (5)
  2 (5)
22 (54)

  0
  0

  1 (7)
13 (93)

  2 (10)
  2 (10)

  0
16 (80)

  2 (4)
  2 (4)
  3 (6)
41 (85)

.00

Alcoholic beverages per week   8 22   4 16 .057

Marital status, No. (%)
   married
   never married
   divorced or widowed  

18 (45)
  3 (8)
19 (48)

  2 (15)
  3 (23)
  8 (61)

  8 (40)
  3 (15)
  9 (45)

28 (58)
11 (23)
  9 (19)

.015

T stage, No. (%)
   1
   2
   3
   4

  
  4 (10)
15 (38)
15 (38)
  5 (13)

  
1 (9)

  4 (36)
  4 (36)
  2 (18)

  
  3 (18)
  6 (35)
  3 (18)
  5 (29)

19 (42)
15 (33)
  8 (18)
  3 (7)

.04

N stage, No. (%)
   0
   1
   2
   3

  
 3 (8)

  6 (15)
25 (63)
  6 (15)

 
    2 (18)

  1 (9)
   8 (73)

  0

  
  9 (45)
  2 (10)
  7 (35)
  2 (10)

  24 (51)
  4 (9)

 16 (34)
  3 (6)

.01

Overall stage, No. (%)
   1
   2
   3
   4A/B
   4C

  
  2 (5)

  0
  7 (18)
29 (74)

1 (3)

  
  0
  0

  2 (18)
  9 (82)

  0

  
  3 (16)
  4 (21)
  1 (5)
11 (58)

  0

10 (23)
  9 (21)
  7 (16)
15 (35) 
  2 (5)

.01

Age, mean, y
Age ≤ 50, mean, y
Age > 51, mean, y

63
  3 (2)
38 (31)

67
  0

13 (11)

66
  1 (1)
19 (16)

65
  3 (2)
45 (37)

-
-
-

Race, No. (%)
   White
   African  American
   Native American

   40 (32)
  1 (1)

  0

  13 (11)
  1 (1)

  0

  17 (13)
  3 (2)

  0

  41 (33)
  6 (5)
  1 (1)

-
-
-

Education, No. (%)
   Less than high school completed
   Completed high school
   More than high school education

  
2 (4)

  5 (10)
11 (22)

  2 (4)
  2 (4)
  3 (6)

  3 (6)
  3 (6)
  2 (4)

2 (4)
  8 (16)
  7 (14)

-
-
-

Abbreviations: NOPSCC, Nonoropharyngeal squamous cell carcinoma; OPSCC, oropharyngeal squamous cell carcinoma.
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rate of never married individuals in the p16+ 
group and a higher rate of marriage in the NOP-
SCC p16- group. The T stage distribution within 
the OPSCC groups was similar, but NOPSCC 
groups saw more T1 lesions in the NOPSCC 
p16- group (42% p16- vs 18% p16+). Con-
versely, more T4 lesions were found in the NOP-
SCC p16+ patients (7% p16- vs 29% p16+). 
More advanced nodal staging was seen in both 
OPSCC groups with 78% N2 or N3 in the p16+ 
group and 82% in the p16- group. The NOPSCC 
p16+ group had 55% N0 or N1 patients, and the 
p16- group had 60%. In terms of overall stage, 
the OPSCC groups had a similar distribution with 
predominantly stage IVA/B presentation (74% 
p16+ and 82% p16-), whereas the NOPSCC 
groups had only 58% (p16+) and 35% (p16-) at 
presentation.

DISCUSSION
The overall HPV positivity rate in the gen-
eral population of patients with HNC has 
been reported as between 57% and 72% 
for OPSCC and between 1.3% and 7% 
for NOPSCC.6 One study, however, exam-
ined the p16 positivity rate in NOPSCC pa-
tients enrolled in major trials (RTOG 0129, 
0234, and 0522 studies) and found that up 
to 19.3% of NOPSCC patients had p16 pos-
itivity.6 Even with the near 20% rate in those 
aforementioned trials that are above the re-
ported norm, the current study found that 
nearly 30% of its VA population had p16+  
NOPSCC. It has been shown that regardless of 
site, HPV-driven head and neck tumors share a 
similar gene expression and DNA methylation 
profiles (nonkeratinizing, basaloid histopatho-
logic features, and lack of TP53 or CDKN2A 
alterations).5 p16+ NOPSCC has a different im-
mune microenvironment with less lymphocyte 
infiltration, and there is some debate in the liter-
ature about the effects on tumor outcomes for 
NOPSCC cancer.5 

In the aforementioned RTOG trials, p16- 
NOPSCC had worse outcomes compared with 
those of p16+ NOPSCC.6 This result is in con-
trast to the Danish Head and Neck Cancer 
Group (DAHANCA) and the combined Johns 
Hopkins University (JHU) and University of Cal-
ifornia, San Francisco (UCSF) data that found 
no difference between p16+ NOPSCC or p16- 
NOPSCC.7,8 In regards to race, this study did 
not find any differences. Another UCSF and 
JHU study showed lower p16+ rates in African 

American patients with OPSCC, but no distinc-
tion between race in the NOPSCC group. This 
result is consistent with the data in the current 
study as the distribution of race was no differ-
ent among the 4 groups; however, this study's 
cohort was 90% white, 10% African American, 
and only < 1% Native American.4 This study's 
cohort population also was consistent with 
HPV-positive tumors presenting with earlier T, 
but higher N staging.9

Smoking is known to decrease survival in 
HPV-positive HNC, with the RTOG 0129 study 
separating head and neck tumors into low, 
medium, and high risk, based on HPV sta-
tus, smoking, and stage.10 Although the aver-
age smoking pack-years in the current study’s 
OPC p16+ group was high at 29 pack-years, 
there was still a significant number of nonsmok-
ers in that same group (37%). The University of 
Michigan conducted a study that had a simi-
lar profile of patients with an average age of 
56.5 and 32.4% never smokers in their p16+ 
OPSCC cohort; thus, the VA p16+ OPSCC 
group in this study may be similar to the gen-
eral population's p16+ OPSCC group.11 Nonmo-
nogamous relationships also have been shown 
to be a risk factor for HPV positivity, and there 
was a difference in marital status (assuming it 
was a surrogate for monogamy) between the  
4 groups; however, in contrast, the p16+ group 
in the current study had a high number of mar-
ried patients, 45% in OPC p16+ group, and may 
not have been a good surrogate for monogamy 
in this VA population.

Limitations
Limitations of this study include all the caveats 
that come with a retrospective study, such as 
confounding variables, unbalanced groups, and 
selection bias. A detailed sexual history was not 
included, although it is well known that sexual 
activity is linked with oral HPV positivity.12 Human 
papillomavirus positivity based on p16 immuno-
histochemical analysis also was used as a sur-
rogate marker for HPV instead of DNA in situ 
hybridization. The data also may be skewed due 
to the study patient’s being predominantly white 
and male: Both groups have a higher predilection 
for HPV-driven HNCs.13

CONCLUSION
The proportion of p16+ VA OPSCC cases 
was similar to that of the general popula-
tion at 75% with 37% never smokers, but the  
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percentage in NOPSCC was higher at 29% 
with only 10% never smokers. The p16+ NOP-
SCC also presented with more T4 lesions and 
a higher overall stage compared with p16- 
NOPSCC. Further studies are needed to com-
pare these subgroups in the VA and in the 
general HNC populations.
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