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Human papillomavirus (HPV)-associated squamous neopla-
sia, from simple warts to squamous cell carcinoma (SCC), occurs 
in various skin and mucosal sites including the uterine cervix, 
anogenital area, and upper aerodigestive tract of head and neck 
(HN). Among HPV genotypes, those that can transform the in-
fected cells to malignancy are designated ‘high-risk’ (HR) types, 
the most well-known of which is HPV16. For the uterine cervix, 
about 90% of SCCs are associated with HR HPV [1]. In the HN, 
HR HPV prevalence of SCCs varies among the subsites, the 
oropharyngeal tumors being predominantly associated with the 
virus [2,3]. 

HR HPV infection leads to overexpression of p16 protein as 
a consequence of viral E7-mediated degradation of retinoblastoma 
(Rb) protein [4]. Therefore, p16 immunohistochemistry (IHC) 

in paraffin-embedded tissue has been utilized as a surrogate test 
for HPV-specific tests, such as detection of HPV DNA and RNA 
[5]. In the oropharynx, the prognosis of HR HPV-positive SCCs 
is known to be superior compared with that of HPV-negative 
tumors [6,7]. p16 positivity alone was also shown to be an inde-
pendent prognostic factor of oropharyngeal SCCs [5,6], and the 
recent 8th American Joint Committee on Cancer (AJCC) staging 
system adopted a separate TNM staging system for ‘HPV-medi-
ated (p16 positive)’ oropharyngeal carcinomas [8]. 

The incidence of oropharyngeal cancer, most of which are SCCs, 
has been reported to be increasing worldwide, and this is attrib-
uted to a rise in HPV-positive portion of oropharyngeal carcino-
mas in some studies [3,9-12]. As for the Republic of Korea, a 
National Health Insurance Service data–based study reported an 
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increase in the incidence of tonsillar cancer during 2002–2015 
from 1.1 to 2.4 for men, and from 0.31 to 0.46 for women (per 
100,000) [13]. On the other hand, data on HPV-positive fraction 
of Korean HN SCCs has been published for small cohorts of 
oropharynx and oral cavity tumors, with a wide range of values 
[14-24]. Using a recent (2011–2019) and large (n = 466) HN 
SCC dataset and employing HPV DNA polymerase chain reac-
tion (PCR), we aimed to assess the HPV-attributable fraction in 
each subsite of the oropharynx, oral cavity, larynx, hypopharynx, 
and sinonasal tract. 

MATERIALS AND METHODS

Case selection

The HN SCC dataset of this study were derived from two of 
Catholic Medical Center hospitals, Seoul St. Mary’s Hospital 
and Bucheon St. Mary’s Hospital. The pathology file of Seoul St. 
Mary’s Hospital was searched for HN SCCs that underwent p16 
IHC and/or HPV DNA PCR test as ancillary tests during the 
period from January 2011 to December 2019. A total of 717 HN 
SCC cases from 717 patients were retrieved, which includes small 
biopsies as well as resection cases. Bucheon St. Mary’s Hospital 
dataset consists of 70 HN SCC cases accessioned from January 
2011 to December 2019. Thirty-one of Bucheon St. Mary’s Hos-
pital cases had undergone p16 IHC and/or HPV DNA PCR at 
the time of diagnosis. For the remaining 39 cases for which p16 
IHC and/or HPV PCR was not already done, paraffin-embedded 
tissue blocks were used to perform p16 IHC and HPV PCR. 
The paraffin blocks of Bucheon St. Mary’s Hospital cases were 
loaned from Bucheon St. Mary’s Biobank of The Catholic Uni-
versity of Korea (B2019091702). In total, 787 HN SCC cases from 
the two hospitals were analyzed. Included in the dataset were 
28 cases for which p16 IHC and/or HPV PCR were not performed 
on the primary tumor but on the metastatic tumors of neck 
lymph nodes (n = 23) or on the recurrent tumors (n = 5). The p16 
and HPV status of the primary tumor were assumed to be the 
same as in the metastatic/recurrent tumor [25] for these cases. 
Squamous cell carcinomas of unknown origin, nasopharyngeal 
carcinomas, and adenosquamous carcinomas were excluded. 

p16 IHC

Formalin-fixed paraffin-embedded (FFPE) tissue sections of 
4-μm thickness were used for IHC employing Ventana Bench-
Mark autostainer (Ventana Medical Systems, Tucson, AZ, USA) 
in each of the two hospitals. The p16 antibody used during the 
year 2011–2015 at Seoul St. Mary’s Hospital was a mouse mono-

clonal antibody (JC8, 1:200, Santa Cruz Biotechnology, Santa 
Cruz, CA, USA). Cases from year 2016 onward at Seoul St. Mary’s 
Hospital and all of Bucheon St. Mary’s Hospital were stained 
with a ready-to-use antibody of E6H4 clone (CINtec Histology, 
Ventana Medical Systems). p16 IHC result was considered posi-
tive when there was diffuse moderate or strong nuclear and cy-
toplasmic staining in more than 70% of the tumor cells. 

PCR-based HPV DNA detection and genotyping 

DNA was extracted from four 10-μm-thick FFPE tissue sec-
tions of each case using QIASymphony DNA mini kit (Qiagen, 
Hilden, Germany) before 2016, and Maxwell 16 automated sys-
tem (Promega Corp., Madison, WI, USA) later. HPV DNA de-
tection and genotyping were done using either of the two com-
mercial PCR-based kits. For cases accessioned before March 
2018, a DNA chip-based genotyping kit (BMT HPV 9G DNA 
kit, Biometrix Technology, Chuncheon, Korea) was used. The 
later cases were tested using PANA RealTyper HPV Kit (PA-
NAGENE Inc., Daejeon, Korea) that employs peptide nucleic 
acid probe-based multiplex real-time PCR and melting curve 
analysis. These tests were run at the department of pathology 
laboratories of Seoul St. Mary’s Hospital, where Bucheon St. 
Mary’s Hospital specimens were sent out. The HPV genotypes 
identified by the BMT HPV 9G DNA kit are 14 HR types 
(16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68) and five 
low-risk (LR) types (6, 11, 34, 40, 42), and the rest of HPV 
DNA are reported as ‘other’ types. The PANA RealTyper HPV 
Kit specifies 20 HR types (16, 18, 26, 31, 33, 35, 39, 45, 51, 
52, 53, 56, 58, 59, 66, 68, 69, 70, 73, 82) and two LR types (6, 
11) while reporting 18 LR types (30, 32, 34, 40, 42, 43, 44, 54, 
55, 61, 62, 67, 74, 81, 83, 84, 87, 90) as ‘other’ types. Statistical 
analyses were done using Excel 2013 (Microsoft Corp., Seattle, 
WA, USA) and SPSS statistics ver. 20.0 (IBM SPSS, Armonk, 
NY, USA) programs. A p-value < .05, double-sided, was consid-
ered statistically significant. 

RESULTS

Prevalence of HR HPV and p16 positivity in HN SCCs 
according to subsites

The dataset of 787 HN SCCs (Table 1) consisted of 271 oral 
cavity (34.4%), 257 oropharynx (32.7%), 156 larynx (19.8%), 
76 hypopharynx (9.7%), and 27 sinonasal tract (3.4%) carcino-
mas. p16 IHC was done for 771 of 787 cases. HPV DNA PCR 
was run for 466 cases, including 16 cases devoid of p16 IHC re-
sults. p16 positivity was 29.6% (228/771) in HN SCCs being the 
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most prevalent in oropharyngeal carcinomas (184/252, 73.0%) 
and secondly in sinonasal tract carcinomas (7/25, 28.0%). HR 
HPV PCR-positivity was detected in 34.1% (159/466) of HN 
SCCs, 93.7% (149/159) of which was oropharyngeal carcinomas. 
The HR HPV PCR-positivity among oropharyngeal carcinomas 
was 72.7%, comparable to its p16-positive rate (73.0%). The 
prevalence of HR HPV in other subsites were 21.4%, 11.6%, 
2.6% and 0.6%, for sinonasal tract, larynx, hypopharynx, and 
oral cavity, respectively. Among the HR HPV genotypes, HPV16 
was overall the most common (84.3%, 134/159). HPV35 and 33 
were the second and third most common ones, detected at 6.9% 
(n = 11) and 4.4% (n = 7), respectively. HPV58 and HPV18, each, 
was observed at 1.9% (n = 3). HPV18 co-occurred with HPV16 
in two of the three cases. Multiple genotypes were detected in 
seven cases as a combination of HR types (2 of 16 & 18; 16, 51 
& 68) or both HR and LR types (16, 52 & 81; 16 & 34; 16, 31, 
39 & 6; 58 & 11). HR HPV prevalence in the oropharynx was 
further stratified according to its four subsites of tonsil (palatine), 
base of tongue, soft palate, and other oropharynx (posterior wall 
or unspecified). The tonsil and base of tongue showed high rates 
of HR HPV positivity (78.9% and 61.3%, respectively) com-
pared with soft palate (0%, 0/5) and other oropharynx (37.5%, 
3/8). There were 15 cases (3.2%, 15/466) where only a LR (n = 5) 
or ‘other’ type (n = 10) was detected. Cases positive for ‘other’ type 
were detected with the chip-based genotyping kit, and the HPV 
type could include either a minority of HR type (26, 53, 69, 70, 

73, and 82) or an LR type according to the manufacturer. 

Comparison of p16 IHC results with that of HPV DNA PCR 
tests

The correlation of p16 overexpression with transcriptionally-
active HR HPV infection is well known for oropharyngeal SCCs 
[5]. We calculated the sensitivity, specificity, positive predictive 
value (PPV), and negative predictive value of p16 IHC in pre-
dicting HR HPV DNA positivity in 450 HN SCCs (Table 2). 
Differences in these measures were notable among HN subsites. 
The oropharynx (n = 200) demonstrated high rates for the sensi-
tivity, specificity, and PPV: 98.6 and 94.3 and 98.0%, respective-
ly. When limited to the tonsil (n = 157), the sensitivity even 
reached 99.2%, with the specificity of 93.8%. By contrast, the 
sensitivity was 0% for oral cavity carcinomas (n = 159), the only 
HR HPV-harboring carcinoma being p16-negative. Among the 
nine p16-positive oral cavity carcinomas, one was positive for 
LR HPV, and the rest was negative for HPV. The numbers of 
hypopharyngeal and sinonasal tract carcinomas were not large 
enough in our dataset to consider their 100% sensitivity values 
significant. 

Proportion of HR HPV-positive tonsillar SCCs compared 
across time periods and between different studies

The incidence of HR HPV-associated oropharyngeal SCCs 
has been shown to be rising over the past few decades in various 

Table 1. Frequency of p16-positive and HR HPV-positive cases in head and neck subsites

Subsite No. p16 IHCa p16+ HPV DNA PCRb HPV+c HR HPV+ HR genotype (n)

Oral cavity 271 264 20 (7.6) 166 5 (3.0) 1 (0.6) -
Tongue 185 180 15 (8.3) 115 2 (1.7) 0 -
Mouth floor 20 20 2 (10.0) 14 2 (14.3) 1 (7.1) 16 & 31 & 39 (1)
Retromolar trigone 16 15 1 (6.7) 10 0 0 -
Gingiva 17 17 0 6 0 0 -
Buccal mucosa 25 24 2 (8.3) 16 1 (6.3) 0 -
Hard palate 7 7 0 4 0 0 -
Mucosal lip 1 1 0 1 0 0 -

Oropharynx 257 252 184 (73.0) 205 154 (75.1) 149 (72.7) -
Tonsil 206 202 157 (77.7) 161 130 (80.7) 127 (78.9) 16 (105), 16 & 18 (1), 16 & 52 (1),  

  18 (1), 33 (6), 35 (10), 58 (3),
Tongue base 36 35 22 (62.9) 31 19 (61.3) 19 (61.3) 16 (16), 33 (1), 58 (1), 69 (1)
Soft palate and uvula 6 6 1 (16.7) 5 1 (20.0) 0 -
Other oropharynx 9 9 4 (44.4) 8 4 (50.0) 3 (37.5) 16 (2), 35 (1)

Sinonasal tractd 27 25 7 (28.0) 14 5 (35.7) 3 (21.4) 16 (2), 69 (1)
Larynx 156 154 11 (7.1) 43 8 (18.6) 5 (11.6) 16 (3), 16 & 51 & 68 (1), 16 & 18 (1)
Hypopharynx 76 75 6 (8.0) 38 2 (5.3) 1 (2.6) 16 (1)
Total 787 771 228 (29.6) 466 174 (37.3) 159 (34.1) 16 (134), 35 (11), 33 (7), 18 (3), 58 (4)

Values are presented as number (%) unless otherwise indicated.
HR, high-risk; HPV, human papillomavirus; IHC, immunohistochemistry; PCR, polymerase chain reaction. 
aNumber of cases tested for p16 IHC; bNumber of cases that underwent HPV DNA PCR; cIncludes low-risk and ‘other’ genotypes; dNasal cavity and parana-
sal sinus.
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parts of the world [9]. Our group had previously published a 
study on tonsillar SCCs diagnosed during 1994–2010 at Seoul 
St. Mary’s Hospital [26], in which the proportion of p16-positive 
cases was 62.0% (n = 31 of 50). As p16 IHC is a reliable surrogate 
test for HR HPV in the oropharynx, we compared the proportion 
of p16-positive tonsillar SCCs across the time periods 1994–
2010 and 2011–2019. The p16-positive fraction for 2011–2019, 
80.6% (137 of 170), was significantly different from that of 
1994–2010, 62.0% (chi-square test, p = .008), demonstrating 
an increase in HR HPV-positive tonsillar SCCs cases over a de-
cade of time diagnosed in a tertiary care hospital. However, from 
2011 to 2019, a significant increasing trend in the proportion of 
HR HPV-positive carcinomas was not detected (linear-by-linear 
association test, p = .097) (Fig. 1). Of note, the proportion of HR 
HPV-positive tonsillar carcinomas for Bucheon St. Mary’s Hos-
pital cohort of current study was 70.8% (17 of 24), not signifi-
cantly different from 81.5% (110 of 135) of Seoul St. Mary’s 
Hospital (chi-square test, p = .269). 

Searching the literature for HPV-associated HN SCCs of Ko-
rea identified 15 studies, which are summarized in Table 3. 
Most of these studies dealt with time periods earlier than that 
of our study, from 1990s to 2000s. Studies of tonsillar SCCs em-
ploying HPV DNA PCR reported HR HPV prevalence rang-
ing from 23.4% to 73.5%. A roughly bimodal distribution of 
previously reported HPV prevalence in tonsillar SCCs could be 
assumed, one peak at ~30% (n = 4) and the other at ~70% (n = 3). 
Those rates at 64.1, 73.1, and 73.5% [17,23,27] were not signifi-
cantly different from the 78.1% of the current study (chi-square 
test, p > .05 for each) although derived from cohorts much earlier 
than (dated 2007 or prior) the current study. On the other hand, 
rates at 20%–30% level in four studies [18,19,22,28] were far 
lower compared with the others at 70% level. Another four stud-
ies of tonsillar or oropharyngeal SCCs documented p16 IHC re-

sults without performing HPV-specific tests; the p16-positive 
rates were all greater than 50%, from 62.0% to 82.5% [16,20, 
26,29]. For other HN subsites, reports of HR HPV prevalence 
were found for oral cavity and hypopharyngeal carcinomas (Ta-
ble 3). The oral cavity HR HPV positivity (0.6%) of the current 
study was the least of all Korean studies while the sample size 
was the largest (n = 166).

DISCUSSION

The present study is the first to survey the HPV prevalence 

Table 2. Concordance between p16 IHC results and HR HPV status

No. p16+ HR HPV+
p16+ and 
HR HPV+

p16- and 
HR HPV+

p16+ and 
HR HPV–

Sensitivitya 
(%)

Specificitya 
(%)

PPVa (%) NPVa (%)

Oral cavity 159 9 1 0 1 9 0 94.3 0 99.3
Oropharynx 200 148 147 145 2b 3 98.6 94.3 98.0 96.2

Tonsil 157 126 125 124 1 2 99.2 93.8 98.4 96.8
BOT 30 19 19 18 1 1 94.7 90.9 94.7 90.9

Larynx 42 4 5 2 3 2 40.0 94.6 50.0 92.1
Hypopharynx 37 1 1 1 0 0 100 100 100 100
Sinonasal tract 12 3 3 3 0 0 100 100 100 100
Overall 450 165 157 151 6 14 96.2 95.2 91.5 97.9

IHC, immunohistochemistry; HR, high-risk; HPV, human papillomavirus; PPV, positive predictive value; NPV, negative predictive value; BOT, tongue base; 
PCR, polymerase chain reaction. 
aPCR-detected HR HPV DNA positivity is used as the true positive; bHPV16 was detected in both cases.
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Fig. 1. High-risk (HR) human papillomavirus (HPV) prevalence and 
p16 positivity in tonsillar squamous cell carcinomas (SCCs) across 
years at diagnosis. Trends in the proportion of HR HPV-positive 
(black line) and p16-positive (grey line) newly diagnosed tonsillar 
SCCs for the Seoul St. Mary’s Hospital cohort. Numbers above or 
below a datapoint indicate the total number of tests done in the 
corresponding year (black, HPV polymerase chain reaction; grey, 
p16 immunohistochemistry). 
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and p16 positivity for SCCs of multiple HN subsites in Korea. 
HR HPV was predominantly found in oropharyngeal carcino-
mas, with 72.7% positivity. Meta-analysis studies have shown 
overall HPV prevalence of 40%–50% for oropharyngeal carcino-
mas globally, with the highest rates of 70%–75% belonging to 
North American and Northern European countries [10,30-32]. 
It is interesting that the oropharyngeal HPV positivity, 72.3%, 
of the current Korean dataset corresponds to the upper range of 
prevalence values observed in some Western populations and is 
higher than those of other Asian countries (mostly at about 50% 
or lower) [32,33]. Among oropharyngeal subsites in our series, 
HR HPV prevalence was highest in the tonsil (78.9%) and sec-
ond highest in the tongue base (BOT) (59.4%) while zero in the 
soft palate/uvula. The prevailing association of HR HPV with 
lymphoepithelial subsites of oropharynx, the tonsil and to a lesser 
extent the BOT, is well established [33]. p16 positivity demon-
strated a good concordance with HR HPV DNA in our series 

of oropharyngeal carcinomas, especially for tonsillar carcinomas, 
reassuring the surrogate use of p16 IHC for classification of HPV-
associated oropharyngeal carcinomas [8]. As p16 overexpression 
likely represents transcriptionally-active HPV infection, p16-
negative HR HPV DNA positivity may suggest inactive infec-
tion or DNA contamination [34,35]. Such incidences were rare 
for oropharyngeal carcinomas in our series (1.6%, 2 out of 140 
HR HPV-positive cases). 

HR HPV has been recognized as a carcinogenic agent and also 
a favorable prognostic factor for oropharyngeal carcinomas, but 
the significance of HPV in non-oropharyngeal HN SCCs are 
controversial [7,36]. We observed the second highest HR HPV 
prevalence (21.4%) in sinonasal tract SCCs with a good concor-
dance (100%) between p16 and HR HPV in a series of 12 cases. 
This corroborates the previous demonstration in sinonasal SCCs 
of 20%–30% HR HPV prevalence with reliable p16 IHC for HR 
HPV [37-39]. For oral cavity and laryngeal SCCs, the concor-

Table 3. HR HPV prevalence of head and neck squamous cell carcinomas in Korean studies

Study Site Sampling perioda HPV detection method HR HPV prevalence, n (%) HPV genotype (%)

Oh et al. (2004) [27] Tonsil NS PCRb 25/39 (64.1) 16 (92), 33 (4), 58 (4)
Kim et al. (2007) [17] Tonsil 1995–2005 PCR 38/52 (73.1) 16 (89.5), 18 (2.6), 33 (2.6),  

  35 (2.6), 58 (2.6)
Kim et al. (2010) [18] Tonsil 1999–2004 PCR 12/47 (25.5) 16 (100), 18 (8.3)d

Park et al. (2012) [23] OP (tonsil, BOT, SP, P) 2002–2007 PCR, p16c OP (PCR): 53/93 (57.0)
OP (p16): 46/93 (49.5)
Tonsil (PCR): 36/49 (73.5)

16 (95.6), 18 (2.2), 33 (2.2)

Song et al. (2012) [26] Tonsil 1994–2010 ISH, p16 ISH: 20/52 (38.5)
p16: 31/50 (62.0)

NA

Lee et al. (2013) [20] Tonsil 2000–2010 ISH, p16 ISH: 59/89 (66.3)
p16: 74/89 (83.1)

NA

Kwon et al. (2014) [19] Tonsil 1997–2010 PCR, p16 PCR: 28/79 (35.4)
p16: 31/79 (39.2)

16 (100)

No et al. (2015) [22] Tonsil 1998–2009 PCR 41/175 (23.4) 16 (43.9), 18 (43.9)
Kim et al. (2014) [28] OP (tonsil, BOT, SP) 2004–2011 PCR, p16 OP (PCR): 21/74 (28.4)

OP (p16): 35/74 (47.3)
Tonsil (PCR): 15/47 (31.9)
Tonsil (p16): 24/47 (51.1)

16 (76.2), 18 (28.6)d,  
  33 (4.7), 35 (4.7)

Lee et al. (2016) [29] OP (tonsil, BOT, SP) 2001–2011 p16 104/126 (82.5)e NA
Kim et al. (2016) [16] OP (tonsil, BOT, SP, P) 2002–2013 p16 89/133 (66.9)e NA
Current study OP (tonsil, BOT, SP, P) 2011–2019 PCR, p16 OP (PCR): 149/205 (72.7)

OP (p16): 184/252 (73.0)
Tonsil (PCR): 127/161 (78.9)
Tonsil (p16): 147/189 (77.8)

16 (83.9), 35 (7.4), 33 (4.7),  
  58 (2.7), 18 (1.3), 52 (0.7)

Joo et al. (2013) [40] Hypopharynx 1996–2011 ISH 7/64 (10.9) NA
Shin et al. (2002) [24] Oral cavity NS HPV16, 18, 33-specific PCR 11/76 (14.5) 16 (36.4), 18 (72.7), 33 (18.2)
Lee et al. (2010) [21] Oral cavity 1995–2005 PCR 12/36 (33.3) 16 (91.7), 
Kim et al. (2010) [18] Oral cavity 1999–2004 PCR 1/22 (4.5) 16 (100)
Joo et al. (2012) [14] Oral cavity 1994–2009 ISH 6/90 (6.7) NA
Kim et al. (2013) [15] Oral cavity 2010–2012 PCR 2/86 (2.3) 16 (100)

HR, high-risk; HPV, human papillomavirus; NS, not specified; PCR, polymerase chain reaction; OP, oropharynx; BOT, base of tongue; SP, soft palate; P, other 
pharyngeal sites; ISH, HR HPV DNA in situ hybridization; NA, not applicable. 
aTime of diagnosis; bPCR for HPV DNA; cImmunohistochemistry; dIncluding co-occurrence with HPV16; ep16 positive rate as a surrogate for HPV-positive pro-
portion. 
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dance between p16 and HR HPV status was poor in the current 
study, which is also in line with previous findings [41]. We ob-
served the lowest HR HPV positivity in oral cavity SCCs, at 0.6% 
out of 166 cases tested. This is lower than the rates reported in 
other Korean studies (Table 3) and the prevalence summarized 
for oral cavity carcinomas in meta-analysis studies (24%–58%) 
[42]. As we obtained a high rate of HR HPV positivity for oro-
pharyngeal carcinomas backed by a good concordance with p16 
positivity, the low rate in oral cavity carcinomas is not likely due 
to a low sensitivity of the HPV detection methods we used. One 
possibility for higher HR HPV rates of oral cavity carcinomas 
in other studies could be inadvertent classification of HR HPV-
positive base of tongue cancers as oral cavity (mobile tongue) 
cancers. Additional larger cohort studies are awaited to evaluate 
the proportion of HR HPV-positive oral cavity SCCs in Korea.  

We noted that the proportion of HPV-associated tonsillar SCCs 
significantly increased, from 62.0% to 79.5%, over a decade of 
time by comparing the p16-positive proportion of the previous 
and current case series from a single hospital. The seven earlier 
Korean studies documenting HPV DNA status in tonsillar SCCs 
showed either a rate comparable to the 78.9% of our series or a 
much lower rate at 20%–30% (Table 3). If not attributable to a 
lower sensitivity of the particular HPV detection method used in 
the latter group of studies, the explanation for the lower HPV 
prevalence may be sought in the cohort characteristics. HPV-pos-
itive oropharyngeal SCCs are known to be associated with cer-
tain epidemiologic factors, such as younger age at onset, higher 
socioeconomic status, less tobacco/alcohol consumption and a 
greater number of lifetime sexual partners in Western studies 
[43]. Two of the four studies reporting lower HPV prevalence 
provided p16 positivity rates that did not vary greatly from their 
HPV detection rates [19,28]; this supports the possibility of true 
heterogeneity in HPV prevalence among different Korean cohorts. 
Further studies using a large cohort with consideration of socio-
economic risk factors are warranted to examine the prevalence 
of HPV-associated tonsillar/oropharyngeal carcinomas in Korea. 

HPV16 was the most common HR HPV genotype both among 
non-oropharyngeal HN SCCs (90%, 9/10) and among oropharyn-
geal SCCs (83.9%) (Table 1) in our dataset as it has been known 
[2,31]. For the oropharyngeal SCC series, the second most com-
mon HR HPV type was HPV35 (7.4%, 11/149). Literature on 
HPV types of oropharyngeal SCCs in other countries shows that 
HPV16 almost always comprised 85%–90% and that HPV33 
and HPV35 frequently ranked second or third comprising usu-
ally less than 5% each [11,44-46]. In the six Korean tonsillar 
SCC studies reporting HPV genotypes (Table 3), HPV33 and/or 

HPV18 were often second most frequent to HPV16. Of note is 
that the recently developed 9-valent HPV vaccine targets seven 
HR types including HPV16, 18, 31, 33, 45, 52, and 58, thus 
not likely offering protection against HPV35. More studies on 
HPV genotypes in Korean oropharyngeal carcinomas are antici-
pated to evaluate the prevalence of HPV35.

In conclusion, we have examined the prevalence of HR HPV 
in 466 HN SCCs according to the five subsites of oral cavity, oro-
pharynx, larynx, hypopharynx and sinonasal tract. The oropha-
ryngeal SCCs showed the highest rate of HR HPV positivity 
among the HN subsites at 72.3%, and the rate peaked at 78.9% 
when only tonsillar carcinomas were considered. The proportion 
of HR HPV-positive tonsillar carcinomas significantly increased 
over a decade of time in a single hospital. As it has been known, 
p16 immunopositivity showed a good concordance with HR 
HPV DNA for oropharyngeal and especially tonsillar carcinomas. 
The use of p16 IHC may further be extended to predict HR HPV 
positivity in sinonasal tract SCCs. 
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