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Abstract

Background: The aim was to evaluate the frequency, clinicopathological features, and HPV status of oropharyn-
geal squamous cell carcinoma (OP-SCC) and benign HPV-related epithelial lesions of the oropharynx over the
last 25 years. Moreover, a literature review was performed to investigate HPV frequency in OP-SCC samples
diagnosed in Brazilian Centers.

Material and Methods: A cross-sectional study analyzed OP-SCC, squamous papilloma, verruca vulgaris, and
condyloma accuminatum, diagnosed from 1997 to 2021. HPV status of OP-SCC was determined by immunohis-
tochemistry and “in situ” hybridization. Bivariate statistics were performed (p<0.05). For the literature review,
MEDLINE/PubMed, Web of Science, EMBASE, and Scopus were searched. Two independent reviewers assessed
the studies for eligibility.
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Results: Cross-sectional: 211 OP-SCC (63.0%) and 124 benign lesions (37.0%) were included. OP-SCC frequency
increased gradually over time, whereas benign lesions had steady trends. OP-SCC affected more males (n= 171;
81.0%), though the relative frequency in females rose over time. Smoking (n= 127; 60.2%) was common in OP-SCC.
Nineteen OP-SCC (13.0%) were positive for HPV. HPV-positive and HPV-negative tumors had similar clinicopatho-
logical features (p>0.05). Benign lesions predominated in middle-aged (n= 32; 26.7%) women (n= 71; 57.3%), in
the soft palate (n=101; 81.5%). Literature review: 32 studies were included, and in 60% of them, HPV frequency in
OP-SCC was less than 25%.

Conclusions: OP-SCC prevalence has been increasing, and it was mostly associated with smoking and alcohol rather
than with HPV infection in Brazil. Benign lesions had a stationary frequency over the evaluated period.

Key words: Oropharynx, neoplasms, epidemiology, human papillomavirus viruses, squamous cell carcinoma.

Introduction - Study design and sample selection

The frequency of oropharyngeal squamous cell carci- This cross-sectional study was performed and reported
noma (OP-SCC) has increased in the last decades, with following the STROBE guidelines. Archives of the Oral
98,402 new cases and 48,143 new deaths worldwide in Pathology Service of the School of Dentistry of Univer-

2020 (1). Smoking, alcohol abuse, and human papillo- sidade Federal de Minas Gerais, Brazil, were reviewed
mavirus (HPV) are considered the main risk factors for from January 1997 to December 2021. The inclusion
OP-SCC (2). criteria were: histopathological diagnosis of a benign
The prevalence of HPV-related OP-SCC varies accord- HPV-related epithelial lesion (squamous papilloma,
ing to the geographic region and year of study (2). In condyloma accuminatum, or verruca vulgaris) or squa-

the United States, 60% to 80% of OP-SCC are currently mous cell carcinoma, located at the oropharynx (base of
associated with HPV (3,4). In Europe, this percentage the tongue, soft palate, tonsils, and posterior pharyngeal

is also increasing, reaching 60% to 65% of prevalence wall). For pl6 immunohistochemical analysis, paraffin
in some countries such as Sweden and Denmark (5,6). blocks with scarce tissue were excluded.

Otherwise, a lower prevalence of HPV-related OP-SSC Clinical and demographic data were collected from the
has usually been found in Brazil (7-9). biopsy charts and the total number of exams issued at

Over 200 subtypes of HPVs have been identified to date the Oral Pathology Service each year was collected to
(10). In the oral and oropharyngeal mucosa, low-risk calculate the relative frequency of the lesions.
HPV infection (subtypes 2, 4, 6, 11, 13, 32, 40, 57) is - Histopathological evaluation of OP-SCC

usually associated with benign papillomatous lesions, OP-SCC routine slides were reviewed and classified as
whereas high-risk HPV infection (subtypes 16, 18, 33 non-keratinizing (type I), keratinizing (type 2), or hy-
and 35) is related to OP-SCC (11,12). brid (type 3), as previously reported (15).

Interestingly, the oropharynx is not the preferred intra- - pl6 immunohistochemistry

oral site for the benign epithelial lesions associated with The paraffin blocks of OP-SCC were retrieved and
HPVs (11). Conversely to the increasing literature on submitted to immunohistochemistry (IHC) for pl6

OP-SCC, little is known about the current frequency of (pl6 INK4A, clone MX007, ready-to-use, Easypath
benign HPV-related lesions of the oropharynx (11,13,14). Diagnosticos, Indaiatuba, SP, BR, code EP-12-52296).

Therefore, the present study aimed to explore a histori- (4, 16) The evaluation of pl6 expression was conduct-
cal panorama of oropharyngeal HPV-related lesions at ed independently by two observers using an optical
a reference center for Oral Pathology in Brazil. In ad- microscope. As previously established (4,16), tumors
dition, we reviewed the literature on HPV frequency in showing a strong and diffuse (> 70% of tumor cells)
OP-SCC samples diagnosed in Brazilian Centers. That staining in both nuclei and cytoplasm were considered

would be important facing the recent significant rise of ~ positive and were further submitted to “in situ” hy-
OP-SCC cases in many countries, the great variability bridization.

in the frequency of HPV-related OP-SCC around the - Construction of tissue microarray
world, and the poorly explored panorama of the benign The tissue microarray was constructed with the
HPV-related oropharyngeal lesions. pl6-positive cases. Hematoxylin and eosin-stained
sections were used to select representative areas of
Material and Methods tumors. The TMA was constructed using a manually-
- Ethical approval built tissue matrix (Histopathology Ltd., Pécs, Hun-
The S‘[udy was apprgved by the Research FEthics gary), with 2.0 mm diameter cylindrical cores. Tissue
Committee of Federal University of Minas Gerais, microarray slides were used for the “in situ” hybrid-
(10197919.9.0000.5149). ization experiment.
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- “In situ” hybridization (ISH) for HPV

“In situ” HPV DNA detection was performed with bio-
tinylated probes Y1404 wide spectrum, including HPV
genotypes 6, 11, 16, 18, 31, 33, 35, 39, 45, 51, and 52; and
Y1443 GenPoint HPV, biotinylated DNA Probe target-
ing sequences of “high-risk” HPV genotypes 16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59, and 68. Signal ampli-
fication was performed using K0620 (GenPoint, Dako,
Carpinteria, CA, USA). The existence of dark/brown
punctate (integrated) or diffuse (episomal) nuclear sig-
nals in the nuclei of tumor cells was interpreted as a
positive reaction (8).

- Statistical analysis

Descriptive analysis was performed using the soft-
ware SPSS version 26.0 (SPSS, Inc., Chicago, Illinois).
Chi-squared test was used to compare the clinical and
demographic features of patients with benign and ma-
lignant lesions as well as to compare the HPV-positive
and HPV-negative OP-SCC cases. p-values < 0.05 were
considered indicative of statistical significance.

- Literature review

A literature review was carried out to retrieve studies
investigating HPV frequency in OP-SCC samples from
Brazilian Centers. Inclusion criteria were: cross-sec-
tional studies assessing OP-SCC diagnosed in Brazilian
pathology services, whose HPV detection method has
been clearly described and followed previously estab-
lished criteria; English language; with no restriction
on publication date. Case reports, reviews, and meet-
ing abstracts were excluded as well as studies without
confirmation of HPV, in vitro studies, studies with ani-
mals, studies in which Brazilian samples were analyzed

2,5%
2,0%
1,5%
1,0%
0,5%

0,0%

HPV-related oropharyngeal carcinoma

together with samples from other countries, and studies
in which oropharyngeal tumors were analyzed together
with tumors from other anatomical sites.

The search was performed in MEDLINE/PubMed, Web
of Science, EMBASE, and Scopus in July 2023, using
the following search strategy: (“HPV” OR “papilloma-
virus” OR “papillomaviridac”) AND (“oropharynx”
OR “oropharyngeal” OR “soft palate” OR “tonsils”
OR “tongue base” OR “base of the tongue” OR “pos-
terior pharyngeal wall”) AND (“cancer” OR “tumor”
OR “neoplasms” OR “carcinoma” OR “squamous cell
carcinoma”) AND (“Brazil” OR “Brazilian”). Two in-
dependent reviewers (A.A.S.C and D.P.M) assessed the
titles, abstracts, and full texts for eligibility and data
extraction.

Data extracted from the included articles were: au-
thors, year of publication, institution where the study
was done, period of investigation, sample size, methods
for HPV detection, frequency of HPV-positive OP-SCC
(positive % achieved in each method used and associ-
ated methods, when available).

Results

- Cross-sectional

335 (1.12%) oropharyngeal lesions were retrieved from
29,776 histopathological records, being 211 OP-SCC
(63.0%), and 124 benign lesions (37.0%). Over 25 years,
OP-SCC frequency increased gradually, whereas be-
nign lesions had more steady trends. The relative fre-
quency of oropharyngeal lesions over time is shown
in Fig. 1. The clinical features of lesions are shown in
Table 1, with the p-values.

1997-2001

2002-2006

2007-2011 2012-2016 2017-2021

Oropharyngeal lesions (Total) = = = Benign HPV-related epithelial lesions

------ Squamous cell carcinoma

Fig. 1: Relative frequency of histopathological diagnoses of oropharyngeal lesions, considering
the total number of exams issued at the laboratory.
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Table 1: Clinical features of squamous cell carcinoma and benign HPV-related epithelial lesions of the oropharynx, Brazil (1997-2021).

. OP-SCC (n=211) Benign HP.V-relaied epithelial
Variables No. of lesions (%) lesions (n=124)
' ° No. of lesions (%)
Ulcer 113 (53.7%) 0 (0.0%)
Tumor 26 (12.3%) 2 (1.6%)
Plaque 6 (2.8%) 1 (0.8%)
Clinical appearance* Nodule 2 (0.9%) 23 (18.5%)
Papule 0 (0.0%) 30 (24.2%)
Other 4 (1.9%) 31 (25.0%)
Missing 60 (28.4%) 37 (29.8%)
0-6 months 106 (50.2%) 36 (29.0%)
) > 6 months 18 (8.5%) 20 (16.1%)
Time of onset* -
Uncertain 74 (35.1%) 60 (48.4%)
Missing 13 (6.2%) 8 (6.5%)
Yes 140 (66.3%) 3(2.4%)
Symptoms* No 59 (28.0%) 111 (89.5%)
Missing 12 (5.7%) 10 (8.1%)
Oropharynx (not specified) 96 (45.6%) 11 (8.8%)
. Soft palate 75 (35.5%) 101 (81.5%)
Subsite*
Base of the tongue 26 (12.3%) 0 (0.0%)
Tonsils 14 (6.6%) 12 (9.7%)
Current 127 (60.3%) NA
. Previous 23 (9.1%) NA
Smoking status
No 21 (8.5%) NA
Missing 40 (22.1%) NA
Current 71 (33.6%) NA
Previous 39 (18.5%) NA
Alcohol use
No 45 (21.3%) NA
Missing 56 (26.5%) NA

NA: not available. *statistically significant (p<0.01), chi-squared test.

Patient sex data is demonstrated in Fig. 2. OP-SCC pa-
tients were most male (81.0%), in the sixth decade of life
(40.0%). The mean age of patients with OP-SCC did not
change significantly throughout the years (1997 to 2001:
60.2 years old; 2002 to 2006: 51.8; 2007 to 2011: 55.5;
2012 to 2016: 58.7; 2017 to 2021: 59.8). The youngest
(21-30 years-old; n= 2) and oldest (81-90 years-old; n=
5) OP-SCC patients were diagnosed exclusively in the
most recent years (2012 - 2021). The percentage of OP-
SCC in females increased over the years, with a peak
in 2012-2016. Female patients were mostly diagnosed at
the 6th and 7th decade of life (62.5%) and had lower per-
centages of smoking and alcoholism than men (55.0%
vs. 61.4% and 25.0% vs. 35.7%, respectively).
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One hundred sixty-one OP-SCC had available slides
for histopathological evaluation, from which 80 (49.7%)
were keratinizing, 71 (44.0%) were nonkeratinizing, and
10 (6.3%) were hybrid. One hundred and forty-six cases
(69.2%) had available paraffin blocks for pl6 testing,
from which 19 (13.0%) were positive. DNA ISH revealed
the presence of high-risk HPV DNA in all pl6 positive
cases. The frequencies of HPV-positive and negative
OP-SCC over time are shown in Fig. 3. The absolute
frequency of HPV-positive OP-SCC varied over the 25
years, with a peak in 2012-2016 (n=11). The percentage of
HPV-positive OP-SCC among all OP-SCCs ranged from
18 to 22% over the years, except in 2007-2011 (no HPV-
positive OP-SCC), with a decrease in 2017-2021 (9%).
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Fig. 3: Frequency of HPV-negative and HPV-positive squamous cell carcinoma of the oropharynx.

Demographic and clinicopathological features of the
HPV-positive OP-SCC are presented in Table 2. Patients
were predominantly males (79.0%), with an age range
from 32-85 years-old and mean age of 58 years. The age
extremes - the youngest and oldest patients - were di-
agnosed in 2005 and 2013, respectively. From the cases
with available information (n= 15), 12 patients (80.0%)
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were current or former smokers, and three (20.0%) had
never smoked. Regarding alcohol use, from the cases
with available information (n= 13), nine patients (70.0%)
were current or former drinkers, and four (30.0%) have
never drunk. No statistical difference (p>0.05) was
noted between HPV-positive and HPV-negative patients
regarding the clinicopathological variables.
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Table 2: Clinicopathological and demographic features of patients with HPV-positive* oropharyngeal squamous cell carcinoma diagnosed at a

Brazilian oral pathology center from 1997 to 2021.

Case | Year | Sex | Age | Clinical as- Size Subsite Smoking Alcohol Histopathological
pect (mm) status use classification

1 2000 M 46 Ulcer 20 NS NA NA Nonkeratinizing
2 2005 M 32 Ulcer 30 NS NA NA Nonkeratinizing
3 2006 M 60 | Ulcer/tumor 20 Soft palate NA NA Nonkeratinizing
4 2012 M 39 NA 140 NS No No Nonkeratinizing
5 2013 F 85 NA 70 NS Yes NA Nonkeratinizing
6 2013 M 61 NA 30 NS Former Former Nonkeratinizing
7 2014 M 52 Other 20 Tongue base Yes Yes Nonkeratinizing
8 2014 F 64 Ulcer 7 Soft palate Yes No Nonkeratinizing
9 2015 M 61 NA NA NS Yes Former Nonkeratinizing
10 2015 M 70 Ulcer 30 Soft palate Yes Yes Keratinizing
11 2015 F 46 Tumor 50 NS No No Nonkeratinizing
12 2016 M 68 NA 60 Soft palate NA NA Hybrid
13 2016 M 63 NA >50 NS Yes Yes Nonkeratinizing
14 2016 M 57 NA 10 Soft palate No No Nonkeratinizing
15 2018 M 53 Ulcer 15 Tongue base Former Former Nonkeratinizing
16 2018 M 64 Ulcer 25 Soft palate Former Yes Nonkeratinizing
17 2019 M 55 NA 70 NS Yes Yes Nonkeratinizing
18 2021 M 61 NA 50 Soft palate Former Yes Nonkeratinizing
19 2021 F 62 Ulcer 10 Soft palate Yes NA Nonkeratinizing

* determined by immunohistochemistry and “in situ” hybridization. Abbreviations: M: Male. F: Female. NA: Not available. NS: Not specified.

Among benign lesions, squamous papilloma (n= 113;
91.1%) was the most common diagnosis, followed by
verruca vulgaris (n= 10; 8.1%) and condyloma accumi-
natum (n= 1; 0.8%). These lesions were more frequent
in females (57.3%), in the fifth decade of life (26.7%).
The increase in the frequency of benign lesions over the
years occurred in both males and females. The mean
age of patients with benign lesions raised over time
(1997 to 2001: 39.0 years old; 2002 to 2006: 38.4; 2007
to 2011: 48.0; 2012 to 2016: 50.7; 2017 to 2021: 49.0),
with a higher prevalence of patients older than 41 years
old in the last 15 years (2007-2021; n= 69, 57.5%).

- Literature review

Fig. 4 shows the PRISMA flow diagram for study
selection. 576 articles were retrieved. The eligibility
criteria were applied, and 32 articles were included
(Table 3, Supplement 1). The frequency of HPV in
OP-SCC ranged from 0 to 59.1%. A frequency less
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than 25% was reported in 60.0% (n=19) of the stud-
ies, ten of which (31%) showed a frequency < 10%
when different detection methods were associated.
The pathology centers were located in the states of
Sado Paulo (n=22), Rio de Janeiro (n=2), Mato Grosso
(n=1), Minas Gerais (n=1), Ceara (n=1), Rio Grande
do Sul (n=1), Goias (n=1), Distrito Federal (n=1), and
two studies encompassed samples from more than one
state. Considering studies with larger sample sizes, the
highest frequency of HPV in OP-SCC was observed in
A.C. Camargo Cancer Center, Sao Paulo (59.1%), and
the lowest frequency was seen in Brazilian National
Cancer Institute, Rio de Janeiro (6.1%). The associa-
tion of two or more methods for HPV detection (IHC
plus PCR or ITHC plus ISH) was commonly used (n=13;
41.0%). PCR as the only detection method was used
in 10 studies (31.2%), whereas nine (28.1%) employed
IHC exclusively.
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[ Identification of studies via databases and registers ]
c - :
2 Number of studies |dent|f!ed Number of studies after duplicates
g through database searching | Farvaved
= Total registers (576) = Medline —> (n= 283)
= (121) + Web of Science (177) +
3 Scopus (58) + Embase (220)
N’
2 < A 4
Number of studies screened Number of studies excluded**
R
(n =283) (n=175)
. '
£
&
o Number of studies assessed for |——| Reports excluded:
73 eligibility (n =108) Meeting abstracts (n= 25)
Language (n=1)
In vitro study (1)
HPV has not been investigated (n= 17)
HPV detection method not described (5)
Population was not Brazilian (9)
There are no individual data for Brazil (4)
— There are no individual data for oropharynx (11)
Duplicated sample (3)
)
3
S Studies included in review
= (n=32)
=

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71

Fig. 4: PRISMA flow diagram for studies selection.
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Table 3: Human papillomavirus frequency in samples of oropharyngeal squamous cell carcinomas (OP-SCC) from Brazil.

Sam-

. Study HPYV de-
Author Year Institution period S[;;ee tection OP-SCC HPV+
- A.C. Camargo Cancer Center and HNS Department of
Miguel et al. 1998 School of Medicine (USP), SP 1995-1996 11 PCR 36%
. Arnaldo Vieira de Carvalho Institute and School of o
Cortezzi et al. 2004 Medicine (FAMERP), SP NA 21 PCR 14%
De Freitas Cordeiro- Santa Rita de Cassia Hospital, ES, and Araujo Jorge o
-Silva et al. 2012 Hospital, GO NA 4 PCR 0%
. Anatomopathology Division of the University Hospital
Cantarutti et al. 2014 of Brasilia, DF 2005-2011 13 PCR 0%
Multicenter study. Patients recruited from three Brazil-
Lopez et al. 2014 ian cities (Goiania, Rio de Janeiro, and Sdo Paulo) 1998-2009 o PCR %
Soares et al. 2014 Oral Oncology Center, UNESP, SP 2005-2007 37 | ISH, PCR 32%
2007-2009 IHC. ISH IHC: 17% | PCR: 15%
Hauck et al. 2015 Brazilian National Cancer Institute, RJ Mar - Nov 71 PCR | ISH: 11%
2011 THC+ISH+PCR= 10%
Department of Otorhinolaryngology at Santa Casade | Apr - Dec
Marques et al. 2015 Sio Paulo, SP 2012 14 PCR 7%
Queiroz et al. 2014 Mato Grosso Cancer Hospital - Cuiaba, MT NA 22 ISH, IF ISH: 59% | IF: 54%
Pifia et al. 2016 Pathology Department at UNICAMP, SP NA 13 IHC, ISH | IHC - 31% | ISH - 0%
5 Pathology Centers of Santa Casa de Sdo Paulo and IHC, IHC: 14% | PCR: 14%
Betiol et al. 2016 Cancer Institute of Sao Paulo (ICESP), SP 19912012 | 28 PCR IHC+PCR= 11%
Costa et al. 2016 Oncology Service of the University of Campinas Teach- 2005-2013 94 IHC, ISH IHC: 5% | ISH: 1%

THCHISH=1%

Cancer Reference Center in Goids (Associacdo de Com- | 05 507 | 43 PCR 26%
bate ao Cancer em Goias), GO

ing Hospital, SP

Petito et al. 2017

IHC, IHC: 10% | PCR: 10%

Anantharaman et al. | 2017 Brazilian Head and Neck Genome Project, SP 2002-2015 | 171 PCR THC+PCR= 4%
. A.C. Camargo Cancer Center and Barretos Cancer o
Barros-Filho et al. | 2018 Hospital, SP NA 40 PCR 57%
De Carvalho efal. | 2019 | HNS Department at the Barretos Cancer Hospital, SP | 2006-2012 25 IHQ 20%
De Cicco eral. | 2019 A.C. Camargo Cancer Center, SP 19842014 | 215 | HIS 59%
HNS Department of Clinics Hospital (UFMG) and 2005-2015 23 HC 13%

Caldeira et al. 2020 Hospital da Baleia, MG

. 250, —.
De Carvalho eral. | 2020 | HNS Department at the Barretos Cancer Hospital, SP | 2009-2017 51 {,}é% 11)%%23550/02(&:511%)'
Girardi ez al. 2020 HNS Department of Clinics Hospital (UFRGS), RS 2017-2019 91 THC 21%
Buexm et al. 2020 Brazilian National Cancer Institute, RJ 1999-2010 | 346 },I_(I:% IH(I:}icgﬁ,‘C};{CEéO/{)Z%
Matos et al. 2020 Cancer Institute of Sdo Paulo (ICESP), SP 2009-2018 60 IHC 13%
Cury et al. 2021 A.C. Camargo Cancer Center, SP 1998-2017 10 PCR 40%
Da Silva Santos er al. | 2021 Aragatuba Dental Szzg(;\(I)ESS;)? gle_;ulo State University NA 9 PCR 0%
De C. Ferreiraetal. | 2021 | HNS Department at the Barretos Cancer Hospital, SP | 2014-2019 | 252 THC 32%
De Oliveira Filho et al. | 2021 | Haroldo Juagaba Hospital/Cancer Institute of Ceard, CE | 2006-2018 50 IHC 42%
Santos-Carvalho et al. | 2021 | HNS Department at the Barretos Cancer Hospital, SP | 2008-2018 | 792 THQ 21%
. 0, . 0,
Schiavetto et al. 2021 | HNS Department at the Barretos Cancer Hospital, SP | 2007-2018 50 {,HC%’ IH?HSI%—I?C‘RPS&G’“A,Z %
. 0, . 0,
Silveiraeral. | 2021 | Pathology Center of School of Medicine (USP), SP NA 126 | e, 1si | 1GR3 ISEL25%
Gama-Cuellar et al. | 2022 | HNS Department at the A.C. Camargo Cancer Center, SP | 2015-2020 33 IHC 22%
Pires et al. 2022 | HNS Department at the Barretos Cancer Hospital, SP | 2013-2017 | 254 IHC 32%
. 0, . 0,
Sichero eral. | 2022 Cancer Institute of Sdo Paulo (ICESP), SP 20152019 [ 66 | P IH?HIC%‘;‘CII;S%%? %

THC: 13% | ISH: 13%
IHC+HISH=13%
IHC: Immunohistochemistry for pl6; PCR: Polymerase chain reaction; ISH: In situ hybridization; IF: Immunofluorescence for pl6; NA: not
available; HNS: Head and neck surgery; USP: Universidade de Sdo Paulo; FAMERP: Faculdade de Medicina de Sao Jos¢ do Rio Preto; UNI-
CAMP: Universidade Estadual de Campinas; UNESP: Universidade Estadual Paulista; UFMG: Universidade Federal de Minas Gerais; UFRGS:
Universidade Federal do Rio Grande do Sul; SP: Sdo Paulo; RJ: Rio de Janeiro; GO: Goias; MG: Minas Gerais; RS: Rio Grande do Sul; ES:

Espirito Santo; DF: Distrito Federal; CE: Ceara; MT: Mato Gosso.

Oral Pathology Center, School of Dentistry (UFMQG),
MG

Present study 2023 1997-2021 146 | IHC, ISH

e505



Med Oral Patol Oral Cir Bucal. 2024 Jul 1;29 (4):¢498-508.

Discussion

The global incidence of OP-SCC has increased in re-
cent years, and this steep rise has been mainly related
to HPV infection in some regions, such as the United
States, northern Europe, and Australia (1,5,6,12). The
present study revealed an increase in the absolute and
relative frequency of OP-SCC diagnosed at a Brazilian
public oral and maxillofacial pathology center over the
past 25 years. However, facing the very low frequen-
cy of HPV-positive tumors found herein, this increase
could not be attributable to HPV-associated OP-SCC.
In accordance, the literature review showed that most
Brazilian studies presented a frequency <25% of HPV-
positive OP-SCC, irrespective of the different methods
used for HPV detection and sources of the samples
(medical pathology center, tertiary health care). Similar
to our results, a recent study demonstrated a prevalence
of HPV-positive OP-SCC around 18% in South Ameri-
can patients (17).

The geographical variation in the prevalence of HPV-
positive OP-SCC may be explained by the predominance
of distinct risk factors in each region. In North America
and Europe, changes in sexual behavior, including large
numbers of lifetime oral sexual partners, seem to be
responsible for a higher frequency of HPV-associated
OP-SCC. Otherwise, in Brazil, these changes in sexual
practices are not yet expressive (7,18). Individual sexual
behaviors of Brazilians may differ from other popula-
tions with a high percentage of HPV OP-SCC.
Previous studies and the present one concur that OP-
SCC remains more prevalent in men than in women
(19,20). However, it is noteworthy that the rise of fe-
males affected by OP-SCC over time is demonstrated
herein. Of relevance, women are diagnosed at an older
age, with a lower frequency of smokers and drinkers
than men. Some previous studies have reported a higher
prevalence of OP-SCC in women (21,22), despite con-
sidering absolute frequency data in their assessments.
Regarding the age of OP-SCC patients, although no
important change in the average age of OP-SCC was
noted over the years, the age extremes - including two
very young patients - were diagnosed in recent years,
suggesting a new nuance of the patient’s profile. Future
research should investigate other environmental and
genetic risk factors associated with HPV-unrelated OP-
SCC in non-smoker and non-drinker women as well as
in very young patients.

It is now well established that HPV-associated OP-SCC
is a distinct condition from HPV-unassociated OP-
SCCs (23), commonly affecting younger patients never
exposed to alcohol and tobacco use (7,10). In the current
study, even considering the sample size limitation, the
demographic features of the HPV-positive OP-SCC pa-
tients were similar to those with HPV-negative tumors,
corroborating other Brazilian studies (2,9,24). Impor-

e506

HPV-related oropharyngeal carcinoma

tantly, a history of smoking and alcohol consumption
was frequent in a great proportion of HPV-positive OP-
SCC patients, thus the concomitant role of tobacco and
alcohol with HPV infection in the etiopathogenesis of
such tumors cannot be ruled out.

Contrary to OP-SCC, the relative frequency of benign
epithelial lesions of the oropharynx was kept stable over
the years. No previous study reported a similar analy-
sis, impairing comparisons or further conclusions. Such
lesions have been mostly described in women (13), as
found herein; however, males represented a great pro-
portion as well, with no important change in this sce-
nario over time. The present results demonstrated that
older patients (more than 41 years) are getting more
commonly diagnosed with benign lesions of the oro-
pharynx in recent years, corroborating the results of
Pina et al (11).

In the current study, benign lesions were most common
in the soft palate, in line with previous reports (11,25).
For OP-SCC, tonsils have been cited as the preferred
site (5,6,24,26), however a non-specified sub-site pre-
dominated in the current study. The difficulty in deter-
mining the lesion epicenter due to the advanced cancer
stage (26) probably interfered with this result. Impor-
tantly, the clear distinction of the other clinical features,
such as clinical appearance, time of onset, and presence
of symptoms, indicate that from the clinical standpoint,
a benign oropharyngeal lesion should not be mistaken
for an OP-SCC. Of notice, an early-stage OP-SCC shall
appear clinically as a leukoplastik, erytroplastik, or leu-
koerytroplastik lesion that should not be misdiagnosed
(27). In this regard, it is important to emphasize that
there are no reports of HPV-positive premalignant le-
sions preceding OP-SCC, in contrast to HPV-induced
cervical and anogenital neoplasms, which are usually
preceded by precancerous lesions (28). In 1996, Forna-
tora et al. described a subtype of oral epithelial dyspla-
sia (named koilocytic dysplasia) that harbors HPV DNA
(29). Nevertheless, a small number of cases have been
reported so far, and there is a gap in knowledge regard-
ing this condition, especially its potential for malignant
transformation (30). Thus, the benign epithelial lesions
evaluated herein are not expected to precede OP-SCC.
The limitations of the present study are: results reflect
the characteristics of lesions submitted to the histo-
pathological exam only; lesions located in oropharyn-
geal sub-sites less accessible for the dentist should not
be properly represented; not all cases of OP-SCC were
available for HPV testing.

In conclusion, OP-SCC prevalence increased over the
last 25 years, and it was mostly associated with smoking
habit and alcohol intake rather than with HPV infection.
An upward trend of occurrence of OP-SCC in females
throughout the years was evidenced. Benign epithelial
lesions had a stationary frequency over 25 years. Litera-
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ture review reveals a low frequency of HPV in OP-SCC
in most Brazilian studies.

Acknowledgement
Declared none.

Institutional Review Board Statement

All procedures performed in studies involving human participants
were in accordance with the ethical standards of the institutional and/
or national research committee and with the 1964 Helsinki Declara-
tion and its later amendments or comparable ethical standards. The
study protocol was approved by the Committee of Ethics in Research
of Federal University of Minas Gerais, (#10197919.9.0000.5149).

Author Contributions

Conceptualization: Da Costa AAS, Caldeira PC.

Data Curation: Da Costa AAS, Guieiro RS, Oliveira IG, Tavares TS.
Formal Analysis: Da Costa AAS, Caldeira Pc.

Methodology: DA Costa AAS, Oliveira IG, Meirelles DP, Silva EV,
Silva ATF, Leon JE, Tavares TS, Caldeira PC.

Writing - Original Draft Preparation: Caldeira PC, Da Costa AAS.
Writing - Review and Editing: Caldeira PC, Aguiar MCEF, Da Costa
AAS.

Funding

Coordenagao de Aperfeicoamento de Pessoal de Nivel Superior
(CAPES), Brazil, provided laboratory supplies and fellowships for
A.A.S. DA COSTA, T.S. TAVARES, EV. SILVA, and A.T.F. SILVA.
Grant number: Financial code 001.

Fundagao de Amparo a Pesquisa do Estado de Minas Gerais (FAPE-
MIG) provided fellowships for D.P. MEIRELLES and R.S. GUIE-
IRO. Grant numbers: PAPG-13581 and APQ-01700-16.

Pro-Reitoria de Pesquisa-UFMG/CNPq/Brazil provided a fellowship
for .G. OLIVEIRA. Grant number: 05/2021.

Fundagao de Amparo a Pesquisa do Estado de Sao Paulo (FAPESP)
provided research grant for J.E. LEON. Grant number: 2022/12760-9.
Fundagao de Amparo a Pesquisa do Estado de Minas Gerais (FAPE-
MIG) provided research grant for P.C. CALDEIRA. Grant number:
APQ-01361-22.

Conflict of interest
The authors declare no conflict of interest, financial or otherwise.

References

1.Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Je-
mal A, et al. Global Cancer Statistics 2020: GLOBOCAN Estimates
of Incidence and Mortality Worldwide for 36 Cancers in 185 Coun-
tries. CA Cancer J Clin. 2021;71:209-49.

2. de C Ferreira C, Dufloth R, de Carvalho AC, Reis RM, Santana I,
Carvalho RS, et al. Correlation of pl6 immunohistochemistry with
clinical and epidemiological features in oropharyngeal squamous-
cell carcinoma. PLoS One. 2021;16:¢0253418.

3. Abdelhakam DA, Huenerberg KA, Nassar A. Utility of pl6 and
HPV testing in oropharyngeal squamous cell carcinoma: An institu-
tional review. Diagn Cytopathol. 2021;49:54-59.

4. Fakhry C, Lacchetti C, Rooper LM, Jordan RC, Rischin D, Sturgis
EM, et al. Human Papillomavirus Testing in Head and Neck Carcino-
mas: ASCO Clinical Practice Guideline Endorsement of the College
of American Pathologists Guideline. J Clin Oncol. 2018;36:3152-61.
5. Carlander AF, Gronhgj Larsen C, Jensen DH, Garnes E, Kiss K,
Andersen L, ef al. Continuing rise in oropharyngeal cancer in a high
HPV prevalence area: A Danish population-based study from 2011 to
2014. Eur J Cancer. 2017;70:75-82.

6. Faust H, Eldenhed Alwan E, Roslin A, Wennerberg J, Forslund O.
Prevalence of human papillomavirus types, viral load and physical
status of HPV16 in head and neck squamous cell carcinoma from the
South Swedish Health Care Region. J Gen Virol. 2016;97:2949-56.
7. Girardi FM, Wagner VP, Martins MD, Abentroth AL, Hauth LA.

e507

HPV-related oropharyngeal carcinoma

Prevalence of pl6 expression in oropharyngeal squamous cell carci-
noma in southern Brazil. Oral Surg Oral Med Oral Pathol Oral Ra-
diol. 2020;130:681-91.

8. Silveira HA, Almeida LY, Carlos R, Silva EV, Ferrisse TM, Duarte
A, et al. Human papillomavirus co-infection and survival in oral and
oropharyngeal squamous cell carcinoma: A study in 235 Brazilian
patients. Auris Nasus Larynx. 2022;49:258-70.

9. Caldeira PC, Bonardi MJF, Pantuzzo ERM, Soares JMA, Soto
AML, Aguiar MCF, et al. Advanced carcinoma of the oropharynx:
survival analysis comparing two treatment modalities. Braz Oral
Res. 2020;34:¢032.

10. Malerova S, Hejtmankova A, Hamsikova E, Salakova M, Sma-
helova J, Klozar J, et al. Prevalence and Risk Factors for Oral
HPV in Healthy Population, in Central Europe. Anticancer Res.
2020;40:1597-604.

11. Pifia AR, Fonseca FP, Pontes FS, Pontes HA, Pires FR, Mosqueda-
Taylor A, et al. Benign epithelial oral lesions - association with hu-
man papillomavirus. Med Oral Patol Oral Cir Bucal. 2019;24:¢290-5.
12. Louredo BVR, Prado-Ribeiro AC, Brandao TB, Epstein JB, Mi-
gliorati CA, Pifia AR, et al. State-of-the-science concepts of HPV-
related oropharyngeal squamous cell carcinoma: a comprehensive
review. Oral Surg Oral Med Oral Pathol Oral Radiol. 2022;134:190-
205.

13. Jimenez C, Correnti M, Salma N, Cavazza ME, Perrone M. De-
tection of human papillomavirus DNA in benign oral squamous epi-
thelial lesions in Venezuela. J Oral Pathol Med. 2001;30:385-8.

14. Syrjanen SM, Syrjanen KJ, Happonen RP, Lamberg MA. In
situ DNA hybridization analysis of human papillomavirus (HPV)
sequences in benign oral mucosal lesions. Arch Dermatol Res.
1987;279:543-9.

15. Rahimi S, Akaev I, Brennan PA, Virgo A, Marani C, Gomez RS,
et al. A proposal for classification of oropharyngeal squamous cell
carcinoma: Morphology and status of HPV by immunohistochemis-
try and molecular biology. J Oral Pathol Med. 2020;49:110-6.

16. Lydiatt WM, Patel SG, O'Sullivan B, Brandwein MS, Ridge JA,
Migliacci JC, et al. Head and Neck cancers-major changes in the
American Joint Committee on cancer eighth edition cancer staging
manual. CA Cancer J Clin. 2017;67:122-37.

17. Oliveira AC, Cavalcanti de Lima IC, Frez Marques VM, Alves
de Aratjo WH, de Campos Ferreira C. Human papillomavirus
prevalence in oral and oropharyngeal squamous cell carcinoma in
South America: A systematic review and meta-analysis. Oncol Rev.
2022;16:552.

18. Berman TA, Schiller JT. Human papillomavirus in cervical can-
cer and oropharyngeal cancer: One cause, two diseases. Cancer.
2017;123:2219-29.

19. de la Cour CD, Munk C, Aalborg GL, Kjaer SK. Base of tongue/
tonsillar and laryngeal cancer in Denmark 1994-2018: Temporal
trends in incidence according to education and age. Oral Oncol.
2022;128:105832.

20. Tota JE, Best AF, Zumsteg ZS, Gillison ML, Rosenberg PS,
Chaturvedi AK. Evolution of the Oropharynx Cancer Epidemic in
the United States: Moderation of Increasing Incidence in Younger
Individuals and Shift in the Burden to Older Individuals. J Clin On-
col. 2019;37:1538-46.

21. Kawakita D, Oze I, Iwasaki S, Matsuda T, Matsuo K, Ito H.
Trends in the incidence of head and neck cancer by subsite between
1993 and 2015 in Japan. Cancer Med. 2022;11:1553-60.

22. van Monsjou HS, Schaapveld M, van den Brekel MW, Balm AlJ.
The epidemiology of head and neck squamous cell carcinoma in The
Netherlands during the era of HPV-related oropharyngeal squamous
cell carcinoma. Is there really evidence for a change? Oral Oncol.
2015;51:901-7.

23. Gillison ML, Chaturvedi AK, Anderson WF, Fakhry C. Epidemi-
ology of Human Papillomavirus-Positive Head and Neck Squamous
Cell Carcinoma. J Clin Oncol. 2015;33:3235-42.

24. De Cicco R, de Melo Menezes R, Nicolau UR, Pinto CAL, Villa
LL, Kowalski LP. Impact of human papillomavirus status on sur-
vival and recurrence in a geographic region with a low prevalence



Med Oral Patol Oral Cir Bucal. 2024 Jul 1;29 (4):¢498-508.

of HPV-related cancer: A retrospective cohort study. Head Neck.
2020;42:93-102.

25. Frigerio M, Martinelli-Kldy CP, Lombardi T. Clinical, histopath-
ological and immunohistochemical study of oral squamous papillo-
mas. Acta Odontol Scand. 2015;73:508-15.

26. Pires RC, Carvalho R, Gama RR, Carvalho AL, Santos CR,
Capuzzo RC. Progressive Increase Trend in HPV-Related Oropha-
ryngeal Squamous Cell Carcinoma in Brazil. Int Arch Otorhinolar-
yngol. 2021;26:¢132-¢6.

27. Abati S, Bramati C, Bondi S, Lissoni A, Trimarchi M. Oral Can-
cer and Precancer: A Narrative Review on the Relevance of Early
Diagnosis. Int J Environ Res Public Health. 2020;17:9160.

e508

HPV-related oropharyngeal carcinoma

28. Prigge ES, von Knebel Doeberitz M, Reuschenbach M. Clini-
cal relevance and implications of HPV-induced neoplasia in different
anatomical locations. Mutat Res Rev Mutat Res. 2017;772:51-66.

29. Fornatora M, Jones AC, Kerpel S, Freedman P. Human papillo-
mavirus-associated oral epithelial dysplasia (koilocytic dysplasia):
an entity of unknown biologic potential. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 1996;82:47-56.

30. Hendawi N, Niklander S, Allsobrook O, Khurram SA, Bolt R,
Doorbar J, et al. Human papillomavirus (HPV) can establish produc-
tive infection in dysplastic oral mucosa, but HPV status is poorly
predicted by histological features and pl6 expression. Histopathol-
ogy. 2020;76:592-602.



