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Detection of Oral Human Papillomavirus (HPV): Its Clinical Importance
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Abstract
Statement of the Problem: Human papillomavirus (HPV) has a tropism for the squamous

Oral;

epithelium and cause a wide range of diseases, from benign lesions to invasive tumors that

HPV;

can affect the oral cavity.

Oral Medicine;

Purpose: This study aimed to estimate Human Papillomavirus (HPV) infection in compatible stomatological lesions.
Materials and Method: A cross-sectional study was carried out from March 2017 to
August 2019, which included patients who attended the Oral Medicine Department of the
School of Dentistry of the University of Buenos Aires who presented oral manifestations
compatible with HPV infection that accepted to be studied by histopathology and determination of viral genotype by PCR. The study was carried out from the biopsy fixed in formalin and included in paraffin, for histopathological study and the genotypification of
HPV by genotype-specific PCR and/or sequencing of the L1 fragment. To confirm the
negative cases hybrid capture method was also used. The 95% OR-IC was estimated.
Results: 108 patients, 76 women and 32 men were studied, who underwent a clinical
Stomatological examination and genotyping of HPV (PCR-specific genotype), being
positive for 60 patients and negative for 48. Among the positive cases (n= 60) 46.7% (n=
28) corresponded to elevated lesions infected with high-risk HPV genotypes, 43.3% (n=
26) to elevated lesions with low-risk HPV genotypes, regarding flat lesions it was found
that 5% (n=3) corresponded with high-risk HPV genotypes and another 5% (n=3) with
low-risk genotypes, with OR 1,076 95% CI (0.1993-5.818). The HPV genotypes found
were 2, 6, 11, 13, 16, 18, 26, 31, 32, 33, 35, 51, 58, 64 and 72.
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Conclusion: Our results estimated an association between white, bright, and elevated oral
lesions and the presence of high-risk HPV.
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Introduction
Human papillomavirus (HPV) is an enveloped double-

persistent infection is mandatory for the malignant

stranded DNA virus that belongs to the Papillomaviri-

gression of virus-induced lesions to malignancy requires

dae family [1]. Human papillomaviruses have a tropism

additional cofactors [2].

transformation associated with HPV, however, the pro-

for the squamous epithelium [2]. HPVs cause a wide

HPVs are very successful infectious agents. These

range of diseases, from benign lesions to invasive tu-

viruses induce chronic infections that have practically

mors [3]. This virus is an agent responsible for warts,

no systemic sequelae [5].

condylomas, and papillomas at various sites in the body,

Microabrasions or mucosal lesions and the conse-

including the oral cavity [4]. Scientific evidence sug-

quent epithelial proliferation mediated by microorgan-

gests that some oral HPV infections may persist, and

isms and inflammatory cytokines create an ideal micro1
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environment for initial HPV infection and its subse-

out including 108 adult patients of both sexes, 76 wom-

quent persistence, increasing the risk of transmission

en and 32 men who attended the Department of Oral

and its carcinogenic potential [6]. HPV is spread by

Medicine of the School of Dentistry of the University of

direct cell-to-cell contact without the classic signs of

Buenos Aires in the period between March 2017 and

viremia [7]. After entering the cell, the viral genome is

August 2019 who had lesions in the oral cavity that

taken to the cell nucleus where it is translated and tran-

were clinically compatible with HPV infection. Patients

scribed. The replication of the viral genome follows

of legal age who signed the informed consent were

some stages: first, E1 and E2 early proteins are synthe-

included, and immunosuppressed patients or patients

sized. As a result, 10 to 200 copies of the genome are

who were taking retroviral or immunosuppressive med-

replicated per cell. Then, during the cell cycle, replica-

ications were excluded.

tion occurs in descendant cells at the same rate. The

Data collection

expression of the E6 and E7 genes leads to cellular

All the data was collected in a protocolled medical

transformation or differentiation. Cells begin to divide

history that included age, sex, clinical characteristics of

faster, leading to the formation of benign tumors. At this

the lesion, and its location. Laboratory tests (blood

point, the virus proliferates in the tissue without destroy-

count, coagulogram, liver function test, glycemia, ure-

ing the cell that harbors it. In the third stage, known as

mia, uricemia, erythrocyte sedimentation) were request-

the production stage, the E1 and E2 proteins begin to

ed from all patients to assess their general condition.

produce large amounts of viral deoxyribonucleic acid

Assessment of oral lesions

(vDNA). On the other hand, late proteins (L1 and L2)

The evaluation of the stomatological clinical lesions

are produced, which serve for the assembly of the new

was carried out by stomatologists and the OPMI PICO

virus. Finally, more superficially localized keratinocyte

S100 CARL ZEISS clinical operating microscope was

viruses are released [8].

used. The lesions were observed at 1: 6 in a magnifica-

The development of premalignant lesions and cer-

tion sequence. The clinical lesions compatible with

tain cancers is associated with high-risk HPVs due to

HPV infection were classified into two groups: flat and

their high oncogenic potential. Previous studies of HPV

elevated.

have classified types 16, 18, 31, and 33 as carcinogenic

Among the flat elementary lesions, we found the

to humans (group 1), type 68 as probably carcinogenic

white spot (Figure 1a), among the elevated lesions we

(Group 2A), and other types like 23, 53, 66, 67, 70, 73,

found keratosis (Figure 1b), vegetations (Figure 1c) and

and 82 as possibly carcinogenic (Group 2B) (9). Oral

warts (Figure 1d). Regarding the appearance of the

HPV infections have been related to sexual behavior,

lesions, we observed that they could be shiny or translu-

but recent evidence supports their horizontal mouth-to-

cent (these are white lesions with leukoedema, when

mouth transmission. Most HPV infections in babies are

dried they don’t modify their aspect, they remain bright)

acquired vertically from the mother during the intrauter-

and opaque.

ine period, during childbirth, or later through saliva [2].

Sample Collection

Biopsies were performed in the affected areas and diMaterials and Method
This study was part of the "Rodolfo Erausquin" Clinical

vided into two parts, one was fixed in 10% formalin,

Research Support Program of the School of Dentistry,

for its pathological study, and the other was stored in

University of Buenos Aires, Argentina. The study in-

saline solution for its determination of HPV, which was

cluded healthy patients with oral lesions compatible

analyzed by nested polymerase chain reaction and sub-

with HPV infection that were analyzed using the nested

sequent sequencing using MY09 / 11 and GP05 + / 06 +

polymerase chain reaction and subsequent sequencing

primers. It was incubated with 200 ul of lysis buffer

(PCR). This project was approved by the Institutional

(Lysis tissue buffer, Roche) and 20 ul of proteinase K

Ethics Committee of the Faculty of Dentistry of the

with shaking at 650 RPM in a thermostatic bath for 12

University of Buenos Aires in 2017 Resolution (CD)

hours [10].

included in paraffin, and stained with hematoxylin-eosin

No. 628. A descriptive cross-sectional study was carried

Subsequently, DNA extraction from this lysate was

2
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Figure 1a: White spot located in the buccal mucosa. b: Keratosis on the left border and ventral face of the tongue. c: Vegetation in
lingual gingiva of 3.5. d: Wart on the buccal mucosa of the lower lip.

performed automatically with the MagnaPure 96 kit

to a second amplification (secondary PCR) with the

(Roche) according to the manufacturer's instructions.

universal oligonucleotides (GP5 / GP6), located within

To estimate the integrity of the DNA obtained and

the sequence recognized by the oligonucleotides. MY09

the absence of PCR inhibitors, a gene fragment of the

/ MY11 and that amplify a 150 bp fragment [12]. Both

constitutive gene of β-Globin was amplified in all the

PCR reactions were performed on a Veriti® Thermal

samples studied, with the universal oligonucleotides

Cycler (Thermo Fisher Scientific). A detectable sample

BG1 / BG2 1 by the real-time PCR technique on the

for HPV type 16 was used as a positive control and a

LightCycler ® 2.0 Real-Time PCR System (Roche).

negative sample for HPV as a negative control. Ampli-

The samples where β-Globin amplification was ob-

fication products were visualized on a 2% agarose gel

tained were subjected to viral DNA detection by PCR

with a transilluminator.

(primary PCR), using the universal oligonucleotides

Capillary electrophoresis of the amplification prod-

MY09 / MY11 which amplify a 450 bp fragment in the

ucts resulting from the first and second PCR reactions

conserved region of the HPV L1 gene [11-12]. To in-

was carried out, following a sequence reaction with the

crease the sensitivity, all the samples that were negative

GP5+ / GP6+ primers, in the ABI® 3500 Genetic Ana-

to the amplification with MY09 / MY11 were subjected

lyzer (Applied Biosystems) sequencer.

3
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Sequence alignments were performed against the

and a mode of 63, were studied, who underwent a clini-

reference HPV L1 gene sequences stored in the Gen-

cal and histopathological examination and HPV geno-

Bank database, by BLAST analysis for final validation

typing of their oral lesions (PCR-specific genotype),

of the HPV genotype.

being positive for 60 patients and negative for 48. With-

To confirm the negative cases, an adaptation of the

in the sample (n= 108), 78% (n= 84) presented elevated

hybrid capture methodology (HR-HPV DNA, Qiagen,

lesions (keratosis, vegetations and warts) and 22 % (n=

Hilden, Germany) was carried out to detect HPV in

24) flat lesions (white spot). Regarding their appear-

biopsies.

ance, it was observed that 61% (n= 66) corresponded to

DNA extraction was performed as described for

bright or translucent lesions and 39% (n= 42) to white

subsequent amplification by PCR and the extract ob-

opaque, or pink lesions. The most frequent location was

tained was placed in the Digene HC2 DNA collection

gingiva in 34% of cases (n= 37) and tongue 25% (n=

device. The rest of the procedure was carried out ac-

27) (Figure 2). The prevalence of oral HPV in our sam-

cording to the manufacturer's instructions. “HC2 is a

ple was 56% and we found high and low-risk HPV

capture molecular hybridization assay that utilizes

genotypes.

chemiluminescent

detection

to

provide

a

semi-

Among the positive cases (n= 60), 47% (n= 28) cor-

quantitative result. The assay is calibrated to detect

responded to elevated lesions infected with high-risk

approximately 4,700 genome equivalents (or 1 pg/ml)

HPV genotypes, 43.3% (n= 26) to elevated lesions with

of target HPV, represented by an RLU (relative light

HPV genotypes of low risk, in terms of flat lesions it

unit) measurement greater than or equal to the cutoff

was found that 5% (n= 3) corresponded to high-risk

value calculated in each run by a series of standards. A

HPV genotypes and another 5% (n= 3) with low-risk

measurement less than the cutoff was scored as nega-

genotypes. Being the OR 1,076 95% CI (0.1993-5,818)

tive. The samples were analyzed for the presence of HR

(Figure 3).

HPV types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59,

The HPV genotypes found were 2, 6, 11, 13, 16, 18,

and 68. Positive and negative controls (provided by the

26, 31, 32, 33, 35, 51, 58, 64 and 72. The most frequent

manufacturer) were included in each run” (Sandri M. et

high- risk genotype was HPV16 13% (n= 8) and the

al., 2006) [13].

most frequently presented low-risk genotype was
HPV11 20% (n= 12). Within the sample, four patients

Results
108 patients, 76 women, and 32 men, aged between 23

had coinfection with two types of HPV in the same

and 83 years old, with a mean age of 54, a median of 56,

Histopathological diagnoses associated with HPV-

lesion 6/35, 16/18, 6/11, 11/16.

Figure 2: Location of oral lesions
4
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Figure 3: % of low and high-risk HPV genotypes present in flat and elevated lesions.

infected lesions corresponded to epithelial hyperplasia

14]. Regarding the different types of lesions observed in

77% (n= 46), oral carcinoma 13% (n= 8), oral lichen

the stomatological examination authors such as C. Allen

5% (n= 3), lichenoid reaction 3% (n= 2) and leu-

and Fornatora describe a subtype of oral epithelial dys-

koplakia 2% (n= 1) (Figure 4).

plasia with unique clinical and histological characteris-

All patients with a diagnosis of high-risk HPV con-

tics that would probably have a predictive value for the

tinue to be followed up to this day.

presence of HPV. These are white, flat, slightly elevated, or papillary lesions that have histologic features

Discussion
The stomatologist makes the first clinical presumption

similar to common dysplasia, such as proliferation and

of the presence of HPV in the oral mucosa through the

creased number of mitoses, nuclear prominence, in-

identification of certain elemental lesions that were

creased ratio of the cytoplasmic nucleus, and atypical

described in this study and that has long been related to

mitotic figures [15]. Koss and Durfee introduced the

this type of infection. However, confirmation of this

term "koilocytic atypia" to describe cervical lesions that

clinical diagnosis by pathological study and detection of

were characterized microscopically by large epithelial

the type of HPV present in the lesion is necessary [11,

cells, with a relatively small and irregular nucleus that

maturation of basal cells, nuclear pleomorphism, in

Figure 4: Histopathological diagnoses related to HPV infected lesions.
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was surrounded by a clear glycogen negative halo.

clinical stomatological lesions compatible with HPV

Koilocytes are now known to be pathognomonic for

infection. This is why the prevalence of this study was

HPV infection and that these cellular abnormalities

higher than that of the studies cited above.

represent the harmful cellular effect of viral reproduction [16]. In this article, we make a detailed description
of elementary stomatological lesions with clinical in-

Conclusion
PCR is a very important technique to determine the

spection and augmentation. Where we correlate high

HPV genotype present in these lesions due to its high

and low-risk types with observable clinical lesions. It is

sensitivity. We found an association between high-risk

of the utmost importance to study the characteristics of

HPV and elevated white lesions, these oncogenic HPVs

the lesions caused by high-risk HPV since this allows us

being a risk factor for the development of these lesions.

to identify which ones may turn into cancer. Furrer et al.

Further studies need to be made to assess the clinical

reported that the clinical features considered signs of

and molecular implications of the virus in other lesions

suspected HPV infection in the oral mucosa were:

and the carcinogenic process.

bright white flat lesions with slightly elevated plaques
and frankly warty lesions [17].
No other authors found in the literature took these
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