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High risk serotypes of the human
papillomavirus (HPV) in patients with
exofitic lesions in the oral cavity

Serotipos de alto riesgo del virus de
papiloma humano (VPH) en pacientes con
lesiones exofiticas en la cavidad oral

Adel Martinez-Martinez', Maria del Pilar Lujan-Pardo?
Erich Lopez-Aparicio®

Abstract

Objective: to determine the prevalence of high-risk serotypes of human papillomavirus in
verrucous lesions of the oral cavity in a hospital in Cartagena during July 2014 to July 2015.
Methodology: an observational, descriptive, prospective study was conducted in 73 patients
with verrucous lesions of the oral cavity, in which socio-demographic characteristics, clinical
and histopathological diagnosis were determined, and high-risk DNA HPV genotypes 16 and
18 were identified, as well as 12 other high-risk genotypes (31, 33, 35, 39, 45, 51, 52, 56, 58,
59, 66 and 68), by means of the real-time multiplex PCR test. The study complied with legal
and ethical standards. The results were analyzed using descriptive statistics with the Stata
program v13.2.

Results: the prevalence of HPV in the sample studied during the 2014-2015 period was 9.59%
(n: 7). In none of the cases positive for HPV in the histopathological study, some high-risk ge-
notype was identified. Serotypes of HPV were more prevalent in patients in the third decade of
life (29.5 years, SD + 10.60), the average age was 62.8 years SD + 17.74. The population came
mainly from the rural area. The most common site was the labial mucosa. A high percentage of
participants (87.6%) reported consuming tobacco.

Conclusion: in the present study no high-risk HPV genotypes were found in the samples
evaluated.
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Resumen

Objetivo: determinar la prevalencia de serotipos de alto riesgo del virus del papiloma humano
en lesiones verrugosas de la cavidad bucal en un hospital de Cartagena durante el mes de
julio de 2014 y julio de 2015.

Metodologia: se realizé un estudio observacional, descriptivo y prospectivo en 73 pacientes.
con lesiones verrugosas de la cavidad bucal, en las que se determinaron las caracteristicas
sociodemogrdficas, el diagndstico clinico e histopatoldgico y se identificaron los genotipos 16
y 18 de alto riesgo de VPH del ADN, asi como otros 12 genotipos de alto riesgo (31, 33, 35,
39, 45, 51, 52, 56, 58, 59, 66 y 68), mediante la prueba de PCR multiplex en tiempo real.
El estudio cumplio con las normas legales y éticas. Los resultados se analizaron utilizando
estadisticas descriptivas con el programa Stata v13.2.

Resultados: la prevalencia de VPH en la muestra estudiada durante el periodo 2014-2015
fue del 9,59% (n: 7). En ninguno de los casos positivos para el VPH en el estudio histopa-
tologico, se identificaron algunos genotipos de alto riesgo. Los serotipos de HPV fueron mds
prevalentes en pacientes en la tercera década de la vida (29.5 afios, SD + 10.60), la edad pro-
medio fue de 62.8 afios SD + 17.74. La poblacién provenia principalmente del drea rural. El
sitio mds frecuente fue la mucosa labial. Un alto porcentaje de participantes (87.6%) reporto
consumir tabaco.

Conclusion: en el presente estudio no se encontraron genotipos de VPH de alto riesgo en
las muestras evaluadas

Palabras clave: virus del papiloma humano, PCR, virus, papiloma oral.

INTRODUCTION

In recent years, the diagnosis of exophytic or
verrucous lesions of the oral cavity has become
important because of its relation to the human
papillomavirus and the consequent possibility
of malignant transformation. Oral cancer is a
malignant neoplasm of aggressive behavior,
90% are of the oral squamous cell carcinoma
type. It may be preceded by preexisting lesions
called potentially malignantmucosal disorders;
it mainly affects people older than 40 years,
although diagnoses are reported in patients
between 30 and 40 years, with a greater pre-
sentation in men (1)

In Colombia, it is the third leading cause of
death and oral squamous cell carcinoma occu-
pies the fifth place among all cancers, with a 2:1
man-woman relationship. Approximately 2,000
new cases show up annually, mostly diagnosed
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in patients older than 60 and rarely in the
population under 40 years. It is commonly
associated with risk factors such as smoking,
genetic predispositionand alcohol consump-
tion; however, thereisa growing relationship
between the occurrence of oralneoplasmand
viral conditions caused by human papilloma-
virus (HPV), especially subtypes considered
to be at high risk, such as: 16, 18 (2, 3)

HPV is 55 nm in diameter, a circular double-
stranded DNA nucleus; it belongs to the
papillomaviridae family and is capable of
producing hyperplastic, papillomatous,and
verrucous lesions in both skin and mucosa.
This virus has been shown to play an im-
portant role in carcinogenesis. The role of
high-risk oncogenic HPV is well described
in cervical cancer, butnotin oral cancer (4, 5)

Human papillomavirus plays an important
rolein the pathogenesis of squamous cell car-
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cinoma of the oral cavity and especially of the
oropharynxin patientsin whom norisk factors
associated withsmoking and alcohol arerecog-
nized (6,7). Nearly 30% of tumors canbe caused
by human papillomavirus infection, mainly in
the oropharynx (8). In 2013, oncogenic HPV
DNAwasreported tobe detected inapproxima-
tely 26% of all squamous cell carcinomas of the
mouth (9). In 2013, Boscolo et al reported that
HPYV serotype 16 accounts for approximately
50% of cervical carcinomas and more than 90%
of HPV positive oropharyngeal carcinomas (10).
Itisimportant to performamolecular diagnosis
inpatients with verrucouslesions in the mouth
toidentify high risk genotypes of the virus and
to implement a suitable preventive treatment,
avoiding its transformation and progression
to oral cancer (11).

The National Cancer Institute of Colombia,
reported information about the oral cancer
in 2010, which show that lip, oral cavity and
pharyngeal cancer accounts for 2.3% (n: 144
cases) of all cases diagnosed that year whose
mortality rate is 18.7% in men over 65 years
of age and 10.7% in women (12).

Sexual behavior has been reported as a major
risk factor associated with the presence of HPV
in oral and buccopharyngeal squamous cell
carcinomas, with sexual behavior and number
of sexual partners being one of the main risk
factors (RR 3.1, 95% CI, 1.5-6.5) as well as the
practice of orogenital relations (RR 3.4 95% CI
1.3-8.8) (13,14).

Several studies have reported the presence
of oral cavity and oropharyngeal tumors
associated with HPV in young patients (40
to 60 years of age) compared to patients with
HPV negative, who on average are 5 years
older (15-17). Regarding the man: woman
relationship, some studies report that there
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is a slight predominance in men (3:1) com-
pared to women in tumors of upper airway
pathways.(18, 19)

The methods used for the diagnosis of HPV
infection are mainly based on the detection
of viral DNAand havebeen grouped in trials
as following: high sensitivity (PCR, 37.1%),
moderate sensitivity (Southernblot, 25.2%)
and low sensitivity (In situ hybridization
or immunohistochemistry, 16.9%).(20, 21)

The objective of the present study was to
identify high-risk serotypes of human papi-
lloma virus (vph) in patients with verrucous
lesions of the oral cavity.

METHODS

Study design: The researchers conducted
an observational, descriptive, prospective,
cross-sectional study to determine the pre-
valence of human papillomavirus serotypes
in 73 patients with verrucous lesions in the
oral cavity in a population of a hospital in
the city of Cartagena in the period of July
2014 to July 2015. The researchers defined
for convenience to study all patients who
had lesions suggestive of HPV during the
mentioned period. For the development of
the project, information was obtained from
primary sources such as observation, the
epidemiological record and the real time
PCR result. From secondary sources such
as the results of the biopsy (histopatholo-
gy) and bibliographic sources that allowed
the contextualization and discussion of the
same. All patients, consciously and in full
freedom decided to participate in the re-
search signing the informed consent. From
that moment the subject was programmed
for the accomplishment of the clinical his-
tory and later for the taking of the sample
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that will be used for the anatomopathological
study and for the PCR. For the anatomo-
pathological, study the samples were fixed
in 5% formalin and processed by means of
the classic paraffin inclusion technique; They
were then stained with hematoxylin-eosin
and the lamina was observed under a light
field optical microscope, with 10x and 40x
magnification to observe the histological
changes and degree of cell involvement due
to infection by this virus. Histopathological
results were reported as changes compatible
with HPV infection or HPV negative. Positive
samples with changes compatible with HPV
infection were stored for molecular study
processing following thuis protocol: 1. Sample
collection and management: excisional biop-
sy with free borders stored and transported
in Abbott Cervi-Collet Specimen Collection
Kit tubes, catalog: 4N73. Each 2.5ml tube
contains Guanidin Tiocinate in Tris buffer
which inhibits bacterial growth and preser-
ves DNA. 2. Preservation of the sample: the
samples were stored in the molecular biology
laboratory at-20 °C until the moment of their
use. 3. DNA extraction was performed in an
automated way in the molecular biology la-
boratory of IPS Dindmica in Medellin, using
the automated equipment Abbott m2000 for
Sample Preparation instrument, catalog No.
09K14-090, together with the set of reagents
Abbott Sample Preparation System DNA,
Catalog No.06K12-24 employing the principle
of microparticles and temperature gradients
givinga DN Arecovery efficiency greater than
98% fromliquid media. 4. Real-time multiplex
PCR: performed at the molecular biology la-
boratory of IPS Dindmica in Medellin where
the presence of high-risk HPV DNA was eva-
luated using the Abbott Real Time High Risk
HPV reagent kit catalog No. 2N09-90 With
IVD certificate (in vitro diagnostic devices)
and sanitary registration INVIMA: 2009RD-
0001267. Using the Abbott m2000 6-channel
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real-time thermal cycler Catalog No: 09K15-
090. Multiplex real-time PCR containing 5
primers was performed to amplify the target
DNA of HPV. Three forward primers and two
reverse primers directed to the conserved
L1 region of HPV are employed. This PCR
design allows the detection of 14 high-risk
HPYV genotypesinasinglereaction,achieving
individual identification of genotypes 16 and
18 and group identification of 12 other high-
risk genotypes (31, 33, 35, 39, 45, 51, 52, 56,
58,59, 66 and 68). As internal control of PCR
amplification and a correct DNA extraction,
the gene of human beta-globin in each of
the samples is identified and amplified, plus
two analytical controls: one positive and one
negative. Legal and bioethical considerations:
this study was supported taking into account
the legal regulations, according to Article 11
of Resolution 8430 of 1993 of the Ministry of
Health and the Helsinki Declaration of 1975,
amended in 1983. Descriptive statistics were
carried out by reporting frequencies, ratios.
For quantitative variables, mean and standard
deviation were reported prior to analysis of
normal distribution of data using the Shapiro-
Wilks test with a Stata software.

RESULTS

In the 73 patients with verrucous lesions su-
ggestive of human papillomavirus infection,
the prevalence of HPV was 9.59% (n: 7). To
these patients with a positive result for HPV
by histopathology, real-time PCR was per-
formed in search of high-risk HPV serotypes,
more specific genotyping of 16 and 18, finding
that 100% of the cases studied were negative
for HPV serotypes of high risk (graph 1).
The mean age of the population studied was
62.8 years (SD + 17.74), a minimum age of 26
years and a maximum age of 91 years. It was
evidenced thatthe greatestnumber of patients
are at ages equal or superior to 60 (graph 2).

423



424

Adel Martinez-Martinez, Maria del Pilar Lujan-Pardo
Erich Lopez-Aparicio

I Negative Biopsy ¥ positive Biopsy [l Negative HPY [P ositive HPV

90,41%

66

Phatology Real Time PCR

Figure 1. Distribution of the population according to the
results of anatomopathological analysis and real-time
PCR for the search of high-risk HPV serotypes
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Figure 2. Age intervals of patients attending consultation of maxillofacial
surgery at the hospital of Cartagena during the period 2014-2015
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As for the sociodemographic variables a pre-
dominance of male, free union and rural origin
wereobserved. All of them stated that they were
heterosexual, and the majority said they had a
habit of smoking; these results can be seen in
table 1. It was also possible to observe a higher
prevalence oflesions in thelabial mucosa, while

no lesions were found on the tongue (table 2).
The greatestnumbers of lesions were located in
the labial mucosa, followed by lesions on the
hard palate (table 2). Of the 7 biopsy specimens
positive for HPV by pathology, 4 (57.1%) pre-
sented lesions on buccal mucosa and the other
3 (42.9%) on the labial mucosa.

Table 1. Frequency table of socio-demographic variables and risk factors of patients attending
consultation with maxillofacial surgery at the Hospital of Cartagena during the period 2014-2015

VARIABLE FREQUENCY  PERCENTAGE  ACCUMULATED
MALE 50 68,49 68,49
GENDER
FEMALE 23 3151 100
FREE UNION 62 84,93 8493
CIVIL STATUS MARRIED 3 411 89,04
SINGLE 8 10,96 100
URBAN 23 3151 31,51
ORIGIN
RURAL 50 68,49 100
RISK FACTORS
NOT 9 12,33 12,33
TOBACCO CONSUMPTION
YES 64 87,67 100
CONSUMPTION OF NOT 43 589 589
ALCOHOL YES 30 411 100
HETEROSEXUAL 72 98,63 98,63
SEXUAL ORIENTATION HOMOSEXUAL 0 0 0
NOT DEFINED 1 137 100

Table 2. Distribution of the population according to the site of presentation of the lesion

PRESENTATION SITE ~ FRECUENCY ~ PERCENT  ACCUMULATED

TONGUE 0 0 0

HARD PALATE 15 20,55 20,55
SOFT PALATE 0 0 0
LABIAL MUCOSA 36 49,32 69,87
GUM 9 12,33 82,2
VESTIBULAR MUCOSA 13 17,81 100,0
TOTAL 73 100
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DISCUSSION

HPV is the causative agent of cervix cancer
and appears to be involved in the etiology of
cancer of the oral cavity, which indicates the
execution of studies in non-cancerouslesions,
but there is little evidence of molecular tests
performed onnon-cancerouslesionsin which
its etiologic factor is the human papillomavi-
rus, and evidence is growing that indicates
that in squamous cell carcinoma genotypes
of high-risk of this virus are detected, which
suggests that lesions that are not cancerous
and which are caused by HPV can become
cancerous lesions.

The present study reports that the popula-
tion with verrucous lesions suggestive of
HPV infection is very heterogeneous, being
present in both men and women. The results
of the present study showed that those with
HPV positive for biopsy were mostly male.
Although in the total population smoking
washigh (87.67%),in those patients with HPV
positive for pathology, this variable was not
very representative, since only two (28.6%)
had this habit. These results contrast with
those reported by Medina et al., which had a
greater presence in the female sex and in the
smoking habit (60%), assuring that smoking
is an important cofactor for infection by this
virus. (22)

In 2008, Llamas-Martinez S et al. (23) publis-
hed a study in which the HPV genome was
detected in 23.3% of patients in a control
group with healthy mucosa in 45.7% of pa-
tients with oral leukoplakia and in 39.4% of
oral squamous cell carcinomas. In this study,
the researchers found a relationship between
serotypes 6, 11, 16 and 31, the first two consi-
dered as low risk, and the clinicopathological
findings found. These reports demonstrate
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how HPV genotypes can be detected in
healthy oral mucosa or benign lesions. Data
explaining the results obtained in the present
investigation, where the low prevalence of
HPV in vegetative lesions (9.59%) specific
for serotypes 16-18 does not allow establis-
hing relationships between clinical findings,
histopathological findings and the presence
of HPV. The aforementioned authors report
a prevalence of HPV in healthy oral mucosa
of 23.3%.

EstradaPetal.,in2013 published a descriptive
and cross-sectional study of 85 patients with
oral lichen planus associated with human
papillomavirus. These patients were biop-
sied to evaluate the main histopathological
findings and their relationship with clinical
and demographic characteristics. The most
relevant results of this study show that con-
ditions predominated in both sexes; the age
group of 20 to 29 years was the most affected,
whereas the most susceptible anatomical
site in the installation of the infection was
the buccal mucosa, with a 63.6%, followed
in sequence by dorsum and lateral tongue
border, with 16.4%. These data differ from
our reports, as regards to the sex of presen-
tation of the affections, our study reports
preference for the male sex (68.49%), the most
frequent location in our study was the hard
palate followed by the buccal mucosa with a
17.81%, unlike the Estrada P report, in which
the inner cheek was highly affected by lichen
planus associated with HPV. In terms of age,
differences were also observed, since in the
present report the mean age was 62.8 years,
Estrada et al. reported a higher incidence at
earlier ages (20-29 years).(24)

Gonzélez M et al., in 2014 published a lite-

rature review article to determine how HPV
infection affects the prognosis of oropharyn-
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geal cancer, the authors report that at least
30% of the cancersin thisregion are associated
with HPV, they confirm that this relationship
between malignant oropharyngeal neoplasia
and the presence of HPV DNA has increased
from 1988 to 2004, by 225% (95% CI: 208%
and 242%) and increased from 0.8 cases per
100,000t0 2.6 cases per 100,000, while the ratio
of patients with HPV negative oropharyngeal
cancer has decreased by 50%, from 2 cases
per 100,000 to 1 case per 100,000. The authors
reportin theirliterature review thatneoplastic
pathology associated with positive HPV is
more commonly presentin men, non-smokers
and non-users of alcohol in which the habit of
oral sex is a common denominator. The most
common oropharyngeal condition that prece-
des cancer is leukoplakia and the area most
prone to disease progression is the tonsils. In
the report by Gonzalez et al., there are data
similar to those of our investigation, in what
has to do with the most common sex of appea-
rance of HPV-associated lesions, in our study,
68.49% of the population were men. Contrary
to the considerations presented by Gonzélez
et al. regarding the cofactor associated with
HPV positive patients, in our study the eva-
luated population, in 87.67% were cigarette
consumers and 58.9% alcohol consumers. Our
research does not explore whether patients
have the habit of oral sex. (25)

CONCLUSIONS

The prevalence of oral HPV in warty lesions
in the evaluated population, between July
2014 and July 2015, in the present report was
low (9.59%) and the presence of high-grade
VHP (16, 18) was not detected. in the samples
examined.
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