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Abstract

This study investigated the prevalence of human papillomavirus (HPV) infection in oral squamous cell carcinoma (OSCC)
cases, as well as the association between HPV presence and p16™% expression, in Thai patients with OSCC. Eighty-one
formalin-fixed paraffin-embedded specimens of OSCC were obtained. DNA extraction was performed; this was followed by
nested polymerase chain reaction analysis to determine HPV DNA status, using consensus primers for the L1 region of HPV.
HPV subtypes were determined by DNA sequencing. HPV-positive specimens and HPV-negative specimens from age- and
sex-matched patients were subjected to immunohistochemical analysis to determine p16™X4? expression status. Of the 81
OSCC specimens, eight (9.9%) exhibited HPV DNA; DNA sequencing confirmed that the viral subtype was HPV-18 in all
eight specimens. These eight HPV-positive specimens, as well as eight HPV-negative specimens from age- and sex-matched
patients, were subjected to immunohistochemical analysis to determine p16™4! expression status. Three of eight (37.8%)
HPV-positive specimens and three of eight (37.8%) HPV-negative specimens showed positive p16™* expression findings.
However, we did not find a significant association between HPV status and p16™X% expression status in our OSCC samples.
In conclusion, the prevalence of high-risk HPV was low in this group of OSCC patients; no association between HPV status
and p16™K4 expression status was identified.
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Introduction

Oral cancer is the sixth most common cancer worldwide,
and more than 90% of oral cancer cases comprise oral
squamous cell carcinoma (OSCC) [1]. OSCC is a malig-
nant neoplasm that arises from the mucosal epithelium
[2]. Tobacco smoking, alcohol consumption, and betel nut
chewing habits are major risk factors for OSCC. Neverthe-
less, OSCC occurs in patients that have not been exposed
to these risk factors. Other causes (e.g., genetic predispo-
sition, diet, and oncogenic virus infection) are putative
contributing factors for OSCC [3].

Oncogenic viruses, such as human papillomavirus
(HPV) and Epstein—Barr virus, cause approximately 20%
of human cancers [4]. HPVs (e.g., HPV-16 and HPV-18)
have been linked to the development of OSCC in patients
without traditional risk factors [4, 5]. After oncogenic
viral infection, the virus integrates its genetic material into
the host genome, leading to the expression of viral pro-
teins, as well as promotion of the growth and proliferative
abilities of virus-infected cells. During HPV infection, E6
and E7 viral oncoproteins inactivate the tumor suppressor
proteins p53 and pRb, respectively; thus, they have impor-
tant roles in cellular immortalization, transformation, and
carcinogenesis [5].

In the Asia-Pacific region, the rate of HPV-positivity
in OSCC is reportedly 37.55%, and the highest prevalence
(48.61%) is observed in Southeast Asia [5]. In Thailand,
the association between HPV infection and oral cancer
varies among different parts of the country. Previous
studies in Thailand revealed that the prevalence of HPV-
positivity in OSCC ranged from O to 52.6%, depending on
the geographic region [6-12]. A low prevalence of HPV-
positivity was detected in the central part of the country,
particularly in Bangkok; in the northern and northeastern
parts of the country, higher prevalences of HPV-positivity
were found.

The p16™%4 tumor suppressor protein is a member of
the cyclin-dependent kinase (CDK) inhibitor family of
proteins, which block CDK4 and CDK6 phosphorylation
of pRb; these effects on CDK4 and CDKG6 result in cell
cycle inhibition. In normal cells, p16™%4? expression is
epigenetically silenced by polycomb repressive complexes;
thus, the steady state level of p16™54 is low [13]. A pre-
vious study showed that high-risk HPV-infected cancer
cells overexpress pl16™%4 because of E7-induced onco-
genesis [13]. The high-risk HPV E7 proteins, which trig-
ger p16™K4 expression, have evolved to overcome the cell
cycle inhibition response by targeting pRB for degrada-
tion. The overexpression of p16™¥4? has been proposed as
a marker for HPV-related cancer, particularly in cervical
and oropharyngeal cancers [13]. Furthermore, p16™NK42

overexpression was detected in HPV-related OSCC, while
overexpression of p16™K4 was less frequently observed
in HPV-unrelated OSCC [14]. However, there have been
some contradictory results concerning the use of p16™K42
as a marker for HPV-related OSCC [15, 16]. Therefore, it
remains unclear whether p16™%* can be used as a marker
for HPV-positive OSCC.

To our knowledge, few reports have examined the prev-
alence of HPV-related OSCC and the relationship with
p16™K4a expression status in Thailand. The aim of this study
was to investigate the prevalence of HPV infection in OSCC
cases, as well as p16™%42 expression status in HPV-positive
and -negative OSCC tissues, in a group of Thai patients.

Materials and Methods
Tissue Samples

This retrospective study was approved by the Faculty
of Dentistry/Faculty of Pharmacy, Mahidol University,
Institutional Review Board (COA.No.MU-DT/PY-IRB
2019/037.1806 and MU-DT/PY-IRB 2019/041.0307) and
the Center for Ethics in Human Research, Khon Kaen Uni-
versity (IRB00001189). The ethical guidelines of the Dec-
laration of Helsinki were followed in this study.

The study flow and sample selection procedure is illus-
trated in Fig. 1. Formalin-fixed paraffin-embedded (FFPE)
OSCC specimens were retrieved from the archives of the
Department of Oral and Maxillofacial Pathology, Faculty
of Dentistry, Mahidol University, Bangkok, Thailand (60
specimens); the Department of Oral Biomedical Sciences,
Faculty of Dentistry, Khon Kaen University, Khon Kaen,
northeastern Thailand (24 specimens); and during oral
cancer screening for residents in Buriram, Chaiyaphum,
Nakhorn-Ratchasima, and Surin, northeastern Thailand (12
specimens). All samples were collected between 2013 and
2019. Clinical information for all cases, including patient
age, sex, marital status, tumor location, risk factors (e.g.,
smoking status, alcohol consumption, and betel nut chew-
ing status), and tumor TNM stage, was obtained from either
pathological request forms or patients’ clinical records.

Histopathological diagnosis of each case was con-
firmed, and histological grade was determined by one
of the qualified oral pathologists (PL, PK, or AS). The
2017 World Health Organization histological criteria for
OSCC were used in this study [2]. In well differentiated
tumors, the malignant cells resemble normal epithe-
lial cells. Intercellular bridges are remarkable whereas
nuclear hyperchromatism and pleomorphism are unobvi-
ous. Keratin pearls and dyskeratotic cells are frequently
observed. In moderately differentiated tumors, the malig-
nant cells are less differentiated and demonstrate less
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Fig. 1 Schematic of study flow

keratin production than do well differentiated tumors.
In addition, nuclear pleomorphism, mitotic activity, and
abnormal mitoses are present in the malignant cells. In
poorly differentiated tumors, the malignant epithelial
cells exhibit minimal or no squamous differentiation and
almost no keratin production. Mitotic figures, abnormal
mitoses and nuclear pleomorphism are conspicuous [2].

v

[ 8 of HPV negative cases J

P 161NK4a [HC

DNA Extraction, Nested PCR, and HPV Typing

DNA was extracted from FFPE samples using deparaffiniza-
tion solution and the QIAamp DNA FFPE tissue kit (Qia-
gen, Hilden, Germany), in accordance with the manufac-
turer’s instructions. The concentration and purity of DNA
were determined using a NanoDrop™ (Thermo Scientific,
MA, USA). Polymerase chain reaction (PCR) analysis of
the GAPDH house-keeping gene was used for DNA quality
control, as described in a previous study [17].

Table 1 Primer sequences and

itions f Primer Sequence Product size Target region Thermocycler protocol
PCR conditions for nested PCR (base pairs)

MY09 CGTCCAAGGGGAAACTGATC 450 L1 (outer) 95 °C (15 min)

MY11 GCCCAAGGACATAACAATGG 35 cycles of
[95°C (30 s)
54°C (30s)
72 °C (30 5)]
72 °C (3 min)

HPV 1003 TTTGTTACTGTGGTAGATA 150 L1 (inner) 95 °C (10 min)

HPV 1004  GAAAAATAAACTGTAAATC 35 cycles of
[95°C (30 )
54°C (30 s)
72 °C (30 s)]
72 °C (3 min)

GAPDH-F TGAGGCTCCCACCTTTCTCATC 150 GAPDH 95 °C (1 min)

GAPDH-R  TGAGGCCCTGCAGCGTACTC 45 cycles of

[95 °C (45 s)
56 °C (45 s)

72°C (45 8)]
72 °C (7 min)
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PCR primer sequences, conditions, thermocycling, and
PCR product length are listed in Table 1. For HPV DNA
detection, nested PCR was performed using the HotStar-
Taq DNA Polymerase Kit (Qiagen). Two sets of primers,
MY09/MY11 (outer set) and HPV1003/HPV 1004 (inner
set), were used as described in a previous study [18]. The
MY09/MY 11 primers detect the L1 regions of HPV-6, -11,
-16, -18, -31, -33, -35, -39, -45, -51, -52, -58, and -68. The
HPV1003/1004 primers detect the L1 regions of HPV-1,
-6, -8, -11, -13, -16, -18, -30, -31, -32, and -33 [18]. DNA
extracted from HeLa cells was used as a positive control;
deionized sterile water was used as a negative control.
After PCR amplification, 5 pl of each PCR product was
subjected to 2% agarose gel electrophoresis, along with
a 100-bp DNA ladder (Thermo Scientific). The gel was
stained with RedSafe (iNtRON Biotechnology, Jungwon-
Gu, South Korea) and photographed under ultraviolet light
(GelDoc, Bio-Rad, CA, USA).

For HPV DNA typing, 20 pul of the final PCR prod-
uct at a concentration of 100 ng/ul was subjected to DNA
sequencing (Macrogen, Seoul, South Korea). The resulting
sequences were analyzed using the Basic Local Alignment
Search Tool to determine HPV subtypes.

Immunohistochemistry (IHC)

Eight HPV-positive OSCC samples and eight HPV-neg-
ative samples from age- and sex-matched patients were
subjected to p16™¥4® immunohistochemical analysis.
Four-micrometer-thick tissue sections were mounted on
3-aminopropyltriethoxysilane-coated slides and incubated
at 56 °C overnight. Tissue sections were deparaffinized
in xylene and rehydrated using a graded alcohol series.
Antigen retrieval was performed by microwaving the tis-
sue sections in Target Retrieval Solution (S1699, Dako,
Carpinteria, CA, USA). After sections had been cooled,
they were treated with 3% hydrogen peroxide to block
endogenous peroxidase activity. The samples were rinsed
with phosphate-buffered saline, then incubated with
mouse monoclonal anti-p16™%4? antibody (dilution 1:60,
#72117, Zeta Corporation, Arcadia, CA, USA) overnight
at 4 °C. The sections were washed and incubated with the
labeled polymer (EnVision Detection Systems Peroxidase/
DAB, Rabbit/Mouse, HRP Rabbit/Mouse [DAB+], Dako,
Glostrup, Denmark). Color was developed using diamin-
obenzidine (Dako Liquid DAB + Substrate Chromogen
System, Dako). Sections were counterstained with Mayer’s
hematoxylin. A tissue section of cervical squamous cell
carcinoma served as a positive control; sections that had
not been treated with primary antibody served as negative
controls.

Evaluation of p16™** Expression

p16™K4 expression findings were considered positive when
samples showed nuclear and cytoplasmic staining of moder-
ate to strong intensity in >70% of the tumor cells, in accord-
ance with established criteria [15, 19].

Statistical Analysis

Statistical analysis was performed using PASW® statistics
version 18 (IBM, NY, USA). Comparison of clinicopatho-
logical data between HPV-positive and HPV-negative OSCC
cases was performed using Fisher’s exact test. pl6™NK42
expression findings in HPV-positive specimens and HPV-
negative specimens from age- and sex-matched patients were
compared using McNemar’s test. p-values < 0.05 were con-
sidered statistically significant.

Results

Patient Characteristics, Clinicopathological Data,
and HPV DNA Status

For this study, we obtained 60 and 36 FFPE OSCC speci-
mens from the central and northeastern regions of Thai-
land, respectively (Fig. 1). After the exclusion of 10 and
five OSCC samples from the central and northeastern parts
of Thailand, respectively, because of poor DNA integrity
and insufficient tissue availability, 81 OSCC samples were
included in our analysis of HPV DNA. The characteristics
of the OSCC patients who provided the 81 samples in this
study are listed in Table 2. Most included patients were
women (60.5%), married (75.3%), and aged > 40 years
(96.3%).

HPV DNA was detected in eight of 81 (9.9%) OSCC
samples, which included five OSCC samples from central
Thailand (5/50, 10%) and three OSCC samples from north-
eastern Thailand (3/31, 9.7%). Representative PCR analysis
results are shown in Fig. 2. The viral subtype was HPV-18
in all HPV-positive OSCC samples. Importantly, we found
no significant associations between clinicopathological data
and HPV status.
Immunohistochemical Analysis of p16™*4
Expression

The eight HPV-positive specimens and eight HPV-nega-
tive specimens from age- and sex-matched patients were
subjected to immunohistochemical analysis to determine
pl16™K4 expression status. Representative immunostaining
images of p16™%4 expression findings are shown in Fig. 3.
In accordance with established criteria, p16™X% expression
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Table 2 Characteristics of
patients with OSCC according
to HPV status

HPV-positive HPV-negative Total (n=81)  p-value
samples (n=8)  samples (n=73)

Sex

Male 1 (12.5%) 31 (42.5%) 32 (39.5%) 0.099
Female 7 (87.5%) 42 (57.5%) 49 (60.5%)

Marital status

Single 2 (25%) 9 (12.3%) 11 (13.6%) 0.353
Married 6 (75%) 55 (75.4%) 61 (75.3%)

N/A 0 9 (12.3%) 9(11.1%)

Age

<40 years 1 (12.5%) 2 (2.7%) 3(3.7%) 0.271
> 40 years 7 (87.5%) 71 (97.3%) 78 (96.3 %)

Region

Central Thailand 5(62.5%) 45 (61.6%) 50 (61.7%) 0.639
Northeastern Thailand 3(37.5%) 28 (38.4%) 31 (38.3%)

Tumor location

Gingiva 3 (37.5%) 23 (31.5%) 26 (32.1%) 0.489
Mobile tongue 2 (25%) 22 (30.2%) 24 (29.6%)

Buccal mucosa 1(12.5%) 10 (13.7%) 11 (13.6%)

Hard palate 0 6 (8.2%) 6 (7.4%)

Retromolar trigone 0 5 (6.8%) 5(6.2%)

Lip 2 (25%) 3(4.1%) 5(6.2%)

Floor of mouth 0 4(5.5%) 4(4.9%)

Risk factors

Yes 3 (37.5%) 27 (37%) 30 37%) 0.633
No 3 (37.5%) 29 (39.8%) 32 (39.5%)

N/A 2 (25%) 17 (23.2%) 19 (23.5%)

Tobacco

Smoker (current/former) 1 (12.5%) 18 (24.7%) 19 (23.5%) 0.397
Non-smoker (never) 5(62.5%) 38 (52.1%) 43 (53%)

N/A 2 (25%) 17 (23.2%) 19 (23.5%)

Alcohol

Drinker (current/former) 2 (25%) 13 (17.9%) 15 (18.5%) 0.451
Non-drinker (never) 4 (50%) 43 (58.9%) 47 (58%)

N/A 2 (25%) 17 (23.2%) 19 (23.5%)

Betel nut

Chewer (current/former) 1 (12.5%) 8 (11%) 9 (11.1%) 0.627
Non-chewer (never) 5(62.5%) 48 (65.8%) 53 (65.4%)

N/A 2 (25%) 17 (23.3%) 19 (23.5%)
Histological grade

Well differentiated 3 (37.5%) 50 (68.4%) 53 (65.4%) 0.102
Moderately differentiated 3(37.5%) 19 (26%) 22 (27.2%)

Poorly differentiated 1 (12.5%) 1(1.4%) 2 (2.5%)

Papillary squamous cell carcinoma 1(12.5%) 2 (2.8%) 3(3.7%)

Acantholytic squamous cell carcinoma 0 1(1.4%) 1(1.2%)

TNM stage

| 5(62.5%) 23 (31.5%) 28 (34.6%) 0.265
1T 0 12 (16.4%) 12 (14.8%)

I 2 (25%) 15 (20.5%) 17 21%)

IVA 0 16 (22%) 16 (19.8%)

IVB 0 1(1.4%) 1(1.2%)

IvC 0 0 0
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Table 2 (continued)

HPV-positive HPV-negative Total (n=81)  p-value
samples (n=8)  samples (n=73)
N/A 1(12.5%) 6 (8.2%) 7 (8.6%)

150 bp

450 bp

©)
150 bp

Fig.2 Representative images of PCR products. PCR analysis of
GAPDH gene (A). Lane M: 100-bp DNA ladder marker, lane 1: nega-
tive control, lane 2: positive control, lanes 3—10: OSCC samples with
GAPDH amplification. First step of nested PCR using MY09-MYO011
primers (B). Lane M: 100-bp DNA ladder marker, lane 1: negative
control, lane 2: positive control, lanes 3—10: representative OSCC
samples. Second step of nested PCR using HPV1003-HPV1004
primers (C). Lane M: 100-bp DNA ladder marker, lane 1: negative
control, lane 2: positive control, lane 3: PCR product of the first step
negative control, lane 4: PCR product of the first step positive control,
lanes 5-8: OSCC samples with positive results, lanes 9-12: OSCC
samples with negative results

P16™K4 positive

P16™K42 pegative
P

Fig.3 Representative images of p16™*** immunohistochemical find-
ings. Strong and diffuse p16™%4 nuclear and cytoplasmic immu-
nostaining is present in >70% of tumor cells in pl6™X*positive
cases; original magnification 400X (A and B). Moderate and diffuse
p16™%4 nyclear and cytoplasmic immunostaining is present in >70%

findings were considered positive when samples showed
nuclear and cytoplasmic staining of moderate to strong
intensity in >70% of the tumor cells [15]. Among the eight
HPV-positive OSCC samples, three (37.5%) specimens
exhibited moderate to strong p16™¥4 expression and were
considered to have positive p16™%42 expression findings. In
the eight HPV-negative OSCC samples, three samples also
showed moderate to strong p16™X4® expression and were
thus considered to have positive p16™X4? expression find-
ings. Notably, there was no significant association between
pl16™K4a expression and HPV status (p = 1.000).

Histological Grades of Specimens Subjected
to p16™**2 Immunohistochemical Analysis

Among the three HPV-positive specimens with positive
p16™K4 expression findings, one specimen exhibited well-
differentiated OSCC and two specimens exhibited moder-
ately differentiated OSCC. Among the p16™X4%_positive
specimens that lacked HPV DNA, two specimens exhibited
well-differentiated OSCC and one specimen exhibited mod-
erately differentiated OSCC. Of the 10 p16™K4%_pegative
specimens, four specimens exhibited well-differentiated
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OSCC and six specimens exhibited moderately differenti-
ated OSCC.

Discussion

HPYV has been linked to increased risks of head and neck
cancers, particularly oropharyngeal squamous cell carci-
noma (OPSCC) and OSCC. Previous reports indicated a
prevalence of HPV-related OSCC in Thai populations that
ranged from O to 56.2% [6—12]. In the present study, 9.9%
of OSCC samples exhibited HPV DNA, which is consistent
with the findings of previous studies in Thailand. The vari-
ations in HPV prevalence among previous studies may have
resulted from many factors, such as racial and geographi-
cal differences, differences in sample collection techniques,
sample preparation, and HPV detection methods.

Most samples (61.7%) in this study came from the central
region of Thailand, particularly the Bangkok metropolitan
area; HPV DNA was detected in 10% of these samples from
the central region. In our previous study, also conducted in
Bangkok, we observed a prevalence of 3.12% [6]. These dif-
ferent HPV prevalences in the same region might be related
to the DNA detection methods: we used conventional PCR
analysis in the previous study and nested PCR in the present
study. Nested PCR has been shown to provide good efficacy
with more sensitivity for the detection of HPV in oral and
oropharyngeal tissues, compared with conventional PCR
analysis [20].

Regarding the HPV prevalences in different regions of
Thailand, we found that 10% of OSCC samples from central
Thailand and 9.7% of samples from northeastern Thailand
exhibited positive HPV DNA findings. Previous studies
revealed a lower prevalence (0-5.13%) of HPV DNA in cen-
tral Thailand, compared with the prevalence in northeastern
Thailand (52.6%) [6-9]. These different prevalences of HPV
between the central region and other parts of the country
might be related to ethno-geographical differences, diag-
nostic technique sensitivity, specimen type, sample sources
(e.g., fresh frozen or FFPE biopsy), and HPV detection pro-
cedure (e.g., in situ hybridization, Southern blot hybridiza-
tion, or high-specificity PCR assay). Two studies conducted
in Bangkok, the central part of Thailand, used conventional
PCR analysis of fresh frozen tissues; they reported positive
HPV findings in 0% (zero of 117 specimens) and 3.12% (one
of 32 specimens) of cases [6, 8]. Another study in Bangkok
used FFPE and real-time PCR to detect HPV-16 and -18;
the authors reported that 5.13% of patients with oral cavity
squamous cell carcinoma exhibited positive HPV-16 and -18
findings [9]. In contrast, a study conducted in the northeast-
ern part of Thailand using conventional PCR analysis of
FFPE specimens showed that 56.2% of the samples exhibited
positive HPV DNA findings [7]. In that study, the authors

@ Springer

also performed in situ hybridization; they found that 43.8%
of FFPE specimens from the northeastern area exhibited
positive HPV E6/E7 mRNA findings [7]. Although these
data suggested a difference in HPV prevalence between the
central and northeastern regions of Thailand, the present
study showed no significant difference in HPV prevalence
between these two areas.

Among the known HPV subtypes, HPV-16 and HPV-
18 are most frequently involved in HPV-associated OSCC
worldwide [5]. In the Asia Pacific region, HPV-16 was
found in 90% of HPV-associated head and neck squamous
cell carcinoma and 50-68% of oral cavity cancers [5]. HPV-
18 was the second most prevalent oncogenic HPV detected
in OSCC. In our study, HPV-18 was detected in all HPV-
positive OSCC samples. This result is important because
most studies in Thailand reported that HPV-16 was the pre-
dominant subtype found in OSCC. However, our findings
are consistent with the results of a recent multicenter study
conducted in several parts of Thailand; in that study, HPV-
18 was detected in 57.1% of oral cancer specimens, HPV-16
was detected in 14.3% of specimens, and co-infection of
HPV-16 and -18 was detected in 5.8% of specimens [12].
The highest prevalence of HPV-16 and -18 (20%) was found
in oral cancer specimens retrieved from the northern part of
Thailand. The authors of the multicenter study concluded
that the prevalences of HPV-16 and -18 in OSCC exhibited
geographical diversity among regions.

p16™K4 overexpression has been used as a surrogate
marker for HPV-associated malignancies, particularly in
cervical and oropharyngeal cancers. In this study, 37.5% of
HPV-positive OSCC specimens exhibited pl16™* expres-
sion findings. However, an equal proportion (37.5%) of
HPV-negative OSCC specimens showed positive p16™K4
expression findings. This observation is unsurprising
because previous studies reported a weak correlation
between p16™K42 expression status and the presence of HPV
DNA in OSCC [12, 21]. A study by Zafereo and colleagues
indicated a weak correlation between p16™X4* immunohis-
tochemical findings and the presence of HPV-16 and -18,
as determined by PCR assays with primers specific for the
E6 and E7 regions [21]. Thus, Zafereo and colleagues con-
cluded that p16™%42 status is a poor surrogate marker for
high-risk HPV infection of tumors in the oral cavity, which
is consistent with our results.

Regarding histologic criteria, the p16™%*_positive OSCC
specimens in our study exhibited well or moderately dif-
ferentiated morphologies. A previous study reported that
pl6™K4a_positive OPSCC tends to constitute non-keratiniz-
ing squamous cell carcinoma; the non-keratinizing morphol-
ogy was an excellent predictor of high-risk HPV infection
in OPSCC [22]. However, tumor histology and p16™NK42
immunostaining findings had limited predictive value for
high-risk HPV in OSCC; thus, histologic criteria or p16™<4
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immunohistochemical findings were not recommended for
the prediction of high-risk HPV infection in OSCC.

p16™K4 protein accumulation is usually detected in
senescent cells, and a lack of p16™K42 expression can be
more observed in cancer cells [23]. Of the 16 examined
OSCC specimens in this study, a lack of p16™%4 expres-
sion was observed in 10 specimens. The lack of p16™NK4
expression might be explained by the effects of various risk
factors (e.g., smoking or heavy alcohol consumption), which
can lead to p16™VK#@ gene deletion or promoter methylation
and loss of p16™42 expression [24]. The oral cavity can be
exposed to various carcinogenic factors, which may explain
the weak association between p16™ % expression and HPV
status.

We acknowledge that the detection of HPV DNA by PCR
alone cannot distinguish between HPV-driven malignancies
and bystander HPV infection [24]. Transcriptionally-active
high-risk HPV is an important contributing factor in HPV-
driven head and neck squamous cell carcinoma; therefore,
RNA in situ hybridization for high-risk HPV E6/E7 mRNA
is the recommended method to detect HPV-driven malig-
nant transformation [13]. However, this method is expensive
and has limited accessibility, compared with PCR and IHC.
p16™K4 can be overexpressed in high-risk HPV-infected
tumor cells because of E7 viral oncoprotein activity, which
causes pRb degradation that leads to the de-repression of
p16™K4 expression [13]. In this study, we used a high cut-
off point for p16™&42 positivity (>70% of tumor cells) and
selected only strong and moderate staining intensities for
pl6™&4a_positive cases to ensure that these tumors were
HPV-associated malignancies, rather than tumors with
bystander HPV infection. Singhi and colleagues established
a robust algorithm for the identification of genuine HPV
infection in OPSCC. According to this algorithm, tumors
are considered HPV-positive if they exhibit positive p16™K42
IHC and HPV in situ hybridization findings or positive
p16™K48 THC and HPV PCR analysis findings [25]. Based
on the combined presence of high-risk HPV DNA and over-
expression of p16™4 we speculate that the three cases of
pl6™K42 positive and HPV-positive OSCC involved trans-
lationally active viruses that drove oral malignancy. There-
fore, the combination of p16™%* immunostaining findings
and the presence of high-risk HPV (determined by PCR
analysis or in situ hybridization) should be encouraged to
distinguish between HPV-driven malignancy and bystander
HPV infection.

In conclusion, the prevalence of HPV infection in our
cohort was 9.9% in OSCC cases; HPV-18 was the only
detected HPV subtype. We did not find a significant asso-
ciation between HPV status and p16™V%*® expression in our
OSCC samples. Based on this low prevalence of HPV infec-
tion, we presume that HPV did not have a major role in
OSCC onset in this group of Thai patients.
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