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Abstract

The relationship between human papillomavirus (HPV) and oropharyngeal squamous cell carcinoma has been established.
However, data from Ecuador is limited. The objective of this study was to characterize HPV infection in Ecuadorian patients with
tongue cancer. Fifty-three patients with tongue cancer treated at the tertiary referral center Sociedad de Lucha Contra el Cancer
(SOLCA), Guayaquil, between 2006 and 2011 were identified. Linear Arrays HPV genotyping was used to identify the presence
and types of HPV on formalin-fixed paraffin-embedded biopsy samples from these patients with tongue cancer. HPV was identi-
fied in 42% (n=22) and high-risk (HR) HPV in 17% (n=9), with 18 different HPV types identified. The most common types were
the HR HPV 33 (14%) and low-risk HPV 67 (14%), followed by the HR HPV 58. More than one HPV type was identified in 27.3%
of cases. HPV 33 was frequently associated with other HPV types. No statistically significant differences in gender (P=0.58) and
age (P=0.12) were observed between HPV-positive and HPV-negative cases. HPV was identified in almost half of the tongue
cancer samples, with subtypes 33 and 67 being the most common. This suggested that HPV played an important role in this
disease in the population studied. Given these results, current HPV vaccines may not be as effective in reducing tongue cancer
rates in this population.
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Introduction

More than 680,000 cases of head and neck cancer
(HNC) are diagnosed worldwide each year, and approxi-
mately 375,000 patients die annually from this disease (1).
An estimated 440,000 of HNC arise from the oral cavity
and pharynx (1) and 90% are squamous cell carcinoma
(SCC) (2). In Ecuador, there are up to 446 new cases of
oropharyngeal cancer (OPC) annually, representing 3%
of the total incidence of cancer in this country (1).

Tobacco and alcohol use are risk factors strongly asso-
ciated with the development of OPC. In combination, these
risk factors are thought to have a multiplicative effect, rather
than just an additive effect (3). Recently, there has been a
decreased incidence in certain types of HNC (oral cavity,
hypo-pharyngeal, and laryngeal cancers), which has been

attributed to decreased consumption of tobacco and alcohol
(2). However, some subtypes such as OPC, have main-
tained a stable incidence over time, with even an increased
incidence noted in certain regions (2,4). As an example,
the overall incidence of OPC increased by 28% in a U.S.
population-based study during the years 1988 and 2004 (5).

Human papillomavirus (HPV) infection has been pro-
posed as a cause for certain HNC, particularly OPC (6,7).
A concomitant rise in incidence of HPV infection has been
noted with this increased incidence in OPC (2,5,8,9). HPV-
associated OPC expresses the E6 and E7 proteins, which
bind and inhibit the tumor suppressors p53 and pRB,
respectively (6). It is more common in younger patients
(2), with a higher lifetime number of vaginal and oral sex

Correspondence: J.C. Ruiz-Cabezas: <jcruizc@hotmail.com>

*The current address of G.M. Delgado Ramos is Department of Internal Medicine, University of Tennessee Health Science Center,
Memphis, TN, USA.

Received June 10, 2018 | Accepted August 7, 2018

Braz J Med Biol Res | doi: 10.1590/1414-431X20187810

Brazilian Journal of Medical and Biological Research (2018) 51(11): e7810, http://dx.doi.org/10.1590/1414-431X20187810
ISSN 1414-431X Research Article

1/5

mailto:jcruizc@hotmail.com
http://dx.doi.org/10.1590/1414-431X20187810


partners (7). This differs from HPV-negative OPC, which
is associated with tobacco and alcohol use, poor oral
hygiene (10), and usually has a large number of deletions
or mutations on the tumor suppressor genes and a higher
tumor EGFR expression (11,12). Oropharyngeal cancer
associated with HPV is more treatment-responsive with
a better overall prognosis than those not related to HPV,
and thus it is important to make this differentiation at the
time of diagnosis (6,11,13,14). Of all the HPV types, HPV
16 is the most commonly associated with OPC (6).

There is no data showing the impact of HPV-related
OPC and the specific HPV types associated with this
pathology in Ecuador. The objective of this study was to
identify the presence and prevalence of HPV types in
tongue cancer cells from a cohort of Ecuadorian patients,
and to compare these results with HPV type prevalence in
other countries.

Material and Methods

Patients
All patients with a diagnosis of primary tongue cancer

and corresponding formalin-fixed paraffin-embedded (FFPE)
tissue samples, treated at the Instituto Oncológico Nacional
de la Sociedad de Lucha Contra el Cancer (ION-SOLCA),
Guayaquil, Ecuador, between January 1, 2006 and
December 31, 2011, were identified. Clinical character-
istics of the patients (age, gender, histopathological diag-
nosis, tumor dimensions, tobacco use (yes or no), and
alcohol use (yes or no)) were recorded after review of the
patient medical records. Tumor size was classified follow-
ing the American Joint Committee on Cancer (AJCC)
staging manual, eighth edition (2017). Institutional Review
Board approval (including the ethics committee) was
obtained prior to study commencement. All data obtained
was treated in accordance with the institution’s patient
confidentiality rules and regulations, including protection
of patient names by coding of the samples.

Tissue analysis
A microtome was used to obtain 5–10-mm thick tissue

slices of the FFPE tissue blocks, which were then placed
in separate encoded tubes and stored. Contamination was
prevented by discarding the first 5–8 slices of each FFPE
tissue block, using different blades, and discarding gloves
and cleaning the material with 70% ethanol after each
case had been sliced. Genetic material was obtained
through the QIAmp isolation method, using the protocol
described in previous published studies (15,16).

HPV genetic material and genotypes were identified
using the Linear Arrays HPV genotyping test (Roche
Molecular Diagnostics, Germany) according to the recom-
mendations of the manufacturer. This test combines poly-
merase chain reaction (PCR) amplification of target DNA
and reverse line-blot hybridization for the identification of
thirty-seven anogenital HPV DNA genotypes, including 14

high-risk (HR) HPV types (HPV 16, 18, 31, 33, 35, 39, 45,
51, 52, 56, 58, 59, 66 and 68) and 23 low-risk (LR) HPV
types (HPV 6, 11, 26, 40, 42, 53, 54, 55, 61, 62, 64, 67, 69,
70, 71, 72, 73, 81, 82, 83, 84, IS39, and CP6108). It con-
tains an internal control (a gene probe corresponding to
the human b-globin gene), that determines the presence
of sufficient cellular material in the biological samples.
A result is considered valid when the bands of the internal
b-globin control are positive. All of the cases in this study
were valid. Hybridization and HPV genotyping were per-
formed as described by the manufacturer (Roche Molec-
ular System, Inc.), HPV types were identified by comparing
the hybridization signals with the Linear Array HPV refer-
ence guide. Both positive and negative controls (including
HPV 16, 18, 31) were used and adequately typed in order
to validate the genotyping test.

Data management
Programs Numbers and Excel were used for data

entry and management. Comparison between groups was
performed using Fisher’s exact test. The level of signifi-
cance was Po0.05. Continuous data are reported as
means±SD. Categorical data are reported as proportions
and percentages. IBM SPSS Statistics version 24 (IBM,
USA) was used for statistical analyses.

Results

The cohort consisted of 53 patients with tongue can-
cer. Mean age was 61.8±17.3, 29 patients (55%) were
male, 49 patients (92%) had SCC and 22 patients (42%)
were positive for HPV. Demographic and clinical char-
acteristics of the cohort are shown in Table 1.

Of the 22 cases in which HPV genome was detected,
11 were female (46% of total female cases) while 11 were
male (38% of total male cases); no statistically significant
difference was found between genders (P=0.58). The mean
age for the patients that had HPV genome was 57 years
with a standard deviation of 16.7; no statistically significant
difference was found between the ages of HPV positive
and negative cases (t51= –1.581, P=0.12, 95% CI [–17, 2]).
There were no smokers in the HPV-positive patients, com-
pared with 8 smokers in the HPV-negative patients (P=
0.029). Four patients reported alcohol intake in the HPV-
positive cohort compared with 5 patients in the HPV-
negative cohort (P=0.92). Among the HPV-positive cohort,
the anterior two-thirds of the tongue was the most com-
mon site of cancer (n=9, 41%), followed by the base of the
tongue (n=5, 23%), with 95% having a histopathological
diagnosis of SCC. The most common tumor stages were
T2 (n=9, 41%) and T4 (n=6, 27%) (Supplementary Table S1).

A total of 18 different types of high- and low-risk HPV
were identified, among which HPV 33 (HR) and 67 (LR)
were the most common, being found in 14% (n=4) each
(Figure 1). More than one HPV type was found in 27%
(n=6) of the cases (there was one case with each HPV
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combination: 35–40, 58–64, 33–56, 33–62, 26–33,
52–73–82). HPV 33 was frequently associated with
other HPV types.

Discussion

In a cohort of Ecuadorian patients with tongue cancer,
HPV (both HR and LR) was found in almost half of
the cancers. There was a higher prevalence of HPV in

younger patients compared with older patients. Although
this difference was not statistically significant, it may
have approached significance with a larger sample size.
Tobacco consumption was significantly higher in HPV-
negative patients, consistent with prior studies where
an inverse correlation between smoking and HPV has
been established (11). There was no significant difference
between alcohol consumption or between genders among
the HPV-positive and HPV-negative groups.

Figure 1. Human papillomavirus type prevalence of SOLCA-Guayaquil tongue cancer cohort (2006–2011). HPV: human papillomavirus;
Solid black color: high-risk HPV; Diagonal pattern: low risk HPV. SOLCA: Sociedad de Lucha contra el Cancer.

Table 1. Demographics and clinical characteristics of SOLCA-Guayaquil tongue
cancer cohort (2006-2011) (n=53).

HPV + (n=22) HPV – (n=31)

Age, mean (SD) 57.4 (16.7) 64.9 (17.3)
Male, n (%) 11 (50) 18 (58)
Tobacco use

Yes, n (%) 0 (0) 8 (26)
No, n (%) 18 (82) 18 (58)
Unknown, n (%) 4 (18) 5 (16)

Alcohol use

Yes, n (%) 4 (18) 5 (16)
No, n (%) 15 (68) 20 (65)
Unknown, n (%) 3 (14) 6 (19)

Diagnosis
SCC, n (%) 21 (95) 29 (94)
Other, n (%) 1 (5) 2 (6)

Adenocarcinoma, n (%) 1 (5) 1(3)
Mucoepidermoid carcinoma, n (%) 0 1(3)

SOLCA: Sociedad de Lucha contra el Cancer; HPV: human papillomavirus;
+: positive; –: negative; n: number; SD: standard deviation; SCC: squamous cell
carcinoma.
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A number of Ecuadorian studies identifying HPV types
have been performed in anogenital cancers, but not in
HNC. The majority of these studies show HPV 16 as the
most prevalent type (17–21). In this cohort, the most prev-
alent HPV types detected in tongue tumors were HPV
33 (HR) and 67 (LR). High-risk HPV 58, 35, 56, 52, and 45
were also detected. Notably, we did not identify any HPV
16 or 18, which is in contrast to other international studies
that show HPV 16 as the most commonly associated with
HNC (2,6,8,22,23). A Swedish study identified HPV 16 in
85% of tongue cancer samples, while HPV 33 was found
in 10% (22). A similar trend was identified in an interna-
tional study involving countries from Europe, Asia, Africa,
and the USA (8). A more recent USA study found sig-
nificant associations between HPV types 16, 18, 33, and
52 and HNC (23). The absence of HPV 16 in this cohort
may be indicative of a different pattern of HPV types in the
Ecuadorian tongue cancer cohort; however, a larger study
is required to confirm this.

Two HPV vaccines are currently commercially avail-
able in Ecuador - bivalent Cervarixs (HPV 16 and 18),
which is recommended at age 9 years and has been avail-
able since 2014 in the national immunization program
(24,25), and tetravalent Gardasils (HPV 6, 11, 16, and 18).
These vaccines prevent HPV infection and associated
anogenital cancer (both) and anogenital warts (Gardasils)
(26). It has been shown that prophylactic HPV vaccination
reduces the rates of oral HPV 16 and 18 infections (27,28),
which in theory may ultimately reduce HNC rates. Of con-
cern in this population is the absence of HPV type 16 or 18
in the tongue cancer samples. Thus, the currently avail-
able vaccines may not be as effective in reducing HNC
rates in Ecuador. Despite this, it is important to note that
HPV vaccines have been shown to provide cross-protection
against other HPV strains such as types 31, 33, and 45;
however, this cross-protection may wane over time (29,30).
The recently introduced nonavalent vaccine Gardasils

(HPV 6, 11, 16, 18, 31, 33, 45, 52, and 58) in theory may
be more effective in reducing tongue cancer (and other

HPV-associated HNC) rates given the prevalence of HPV
33, 45, 52, and 58 in this cohort, however, it is cost-pro-
hibitive for the vast majority of the Ecuadorian population.

This study had limitations, including its retrospective
nature, which resulted in some missing data regarding
alcohol and tobacco use, and precise cancer location.
This may have introduced bias to the results; however, the
number of missing data was low and thus may not have
affected the overall results. The sample size was low
despite involving all patients with a diagnosis of tongue
cancer with available cancer tissue for 5 consecutive
years. Given the time elapsed between initial specimen
acquisition and the HPV analyses in FFPE material, there
may have been partially degraded DNA at the time of
testing. Moreover, while HPV presence was determined
in the samples, their biological activity (by identifying the
presence of p16, or of E6 and E7 mRNA) was not assessed
in this sample.

In conclusion, this pilot study identified HPV genome
in a high percentage of tongue cancer tumors, further
supporting the hypothesis that HPV has an important role
in this disease. In this Ecuadorian tongue cancer cohort,
HPV 16 and 18 were not present, which may have implica-
tions for the current HPV vaccination program should HNC
be considered in the future. Larger studies are required
to confirm if this HPV type pattern is representative of the
Ecuadorian population. Furthermore, identification of the
presence of p16 would be of particular interest when
identifying the prevalence of HPV infection.

Supplementary Material

Click here to view [pdf].
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