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Abstract

Background: Currently it is believed that human papillomaviruses (HPV) are associated with the development
of some oral/oropharyngeal cancers. It has been suggested that these viruses influence carcinogenesis in both
smokers and non-smokers. Data on the prevalence of HPV in healthy adults are thus needed to estimate the
risk of oral/oropharyngeal cancer. The aim of this study was to assess the prevalence of oral HPV in healthy
female adults in Indonesia and Thailand. Materials and Methods: Healthy female students from the Faculties
of Dentistry of Universitas Indonesia and Chiang Mai University were asked to participate in this pilot study.
DNA was extracted from saliva specimens and screened for HPV16 and HPV18 using PCR. Results: The age,
marital status and sexual experience of the subjects between the two countries were not significantly different.
Eight (4%) and 4 (2%) samples were positive for HPV16 and HPV18, respectively. Fisher’s Exact test found
a significant difference between HPV16 positivity in subjects who were married and had sexual intercourse
but not for HPV18. Conclusions: This study successfully detected presence of HPV16 and HPV18 DNA in a
number of saliva samples from female dental school students. Marital status, experience of sexual intercourse
and safe sexual practice are related to the possibility of finding HPV DNA finding in saliva. Dentists, physicians
and other health care professionals may gain significant value from the findings of this study, which provide an
understanding of the nature of HPV infection and its risk to patient health and disease.
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Introduction

Oral/oropharyngeal cancer represents one of the
most common types of head and neck cancer. Worldwide
estimated incidence of oral/oropharyngeal cancer is
more than 250,000 new cases per year. The estimated
incidence of oral/oropharyngeal cancers in Southeast
Asian countries in 2008 was 15,300 new cases. Indonesia
ranked as the country having the sixth highest incidence
of oral/oropharyngeal cancer, with an estimated incidence
of approximately 5,000 new cases, followed by China,
Taiwan and Thailand with more than 4,000 new cases.
(Bray et al., 2013) According to the Thailand Cancer
Registry, the Northeast region of Thailand has the highest
incidence of oral/oropharyngeal cancer, with increased
incidence rates in females. (Vatanasapt et al., 2011)

It is generally accepted that the most common risk
factors for oral/oropharyngeal cancers are tobacco

and heavy alcohol usage. Evidence shows that HPV
may influence carcinogenesis in some tobacco- and/or
alcohol-induced oral/oropharyngeal cancers, or may be
the main risk factor for non-smoker- and non-drinker-
related oral/oropharyngeal cancers. (Rampias et al.,2014)
Consistently, previous epidemiological studies have
revealed increasing rates of oral/oropharyngeal cancers
between 1997 and 2005, despite decreasing usage of
tobacco and alcohol. (Bunnell et al., 2010)

The implication of as the causative organism of almost
all cervical cancers worldwide has been documented (Suh
etal.,2015). HPV is a non-enveloped DNA virus and has
many family members. Once HPV invades the targeted
host tissue, it can integrate into the host genome or be
arranged in an episomal form or in a combination form.
(Suh et al., 2015) Epithelial cells are the most commonly
affected cells and the infection to the cells accounts for
HPV-related cancers. (de Vuyst et al., 2013) Infection of
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HPYV to host epithelial cells have been reported to cause
cell transformation. (Diao et al.,2015) Some studies found
that compared to normal mucosa, the presence of HPV
was three times and five times more frequently found
in oral pre-cancer and oro-pharyngeal cancer lesions,
respectively. (Rampias et al., 2014) The most commonly
found HPV strains in oral biopsies, in order of occurrence
are HPV16 and HPV18. (Gan et al., 2014 ) The presence
of these high-risk HPV strains in the oropharyngeal
epithelial cells may influence the carcinogenesis and
cancer progression in already-developed oropharyngeal
cancer. (Bunnell et al., 2010 )

Previous studies using biopsy samples from healthy
individuals revealed that the prevalence of HPV ranged
from 0 to 15%. (Mao et al., 1995; do Sacramento et al.,
2006; Lang et al., 2013) The invasiveness of the biopsy
procedure limited the number of samples for analysis in
these studies, whereas other studies using saliva samples
showed higher prevalence rates between 2.6 to 25%.
(Turner et al., 2011) According to previous studies, the
presence of high-risk HPV in normal subjects was quite
varied, and has not been shown any studies on South
East Asian normal subjects. (Osazuwa-Peters et al.,
2015) Another finding of increasing incidence of oral/
oropharyngeal cancer in females, despite a low incidence
of tobacco smoking and alcohol consumption, is also
interesting. (Auluck et al., 2014) Therefore, estimating
the prevalence of oral HPV among female healthy adults
in this region is needed to evaluate oral risk and to know
the conditions compared to other regions worldwide.
Possible different patterns of findings between South
East Asian countries and other countries worldwide, or
between Thailand and Indonesia might also be expected.

Advance of performing the research collaboration is
publishing results of the prevalence of high-risk HPV
strains in subsets of healthy female population of two most
largest SEA countries which has not been available in the
literature. The results of this study should be comparable
to those of previous studies performed in countries in
different parts of the world, providing possible findings
of geographic differences.

Materials and Methods

Subjects

Female subjects inform consented and agreed to
participate voluntarily in this study were be included.
Sample size for this study is determined as 200, based on
calculation of previous study in Nevada. 100 female dental
students from each dental school (Faculty of Dentistry
Universitas Indonesia (UI) and Faculty of Dentistry
of Chiang Mai University (CMU)) were be recruited.
Inclusion criteria: subject is 18 years of age or older with
no previous diagnosis of oral/oropharyngeal cancer.

Saliva collection protocol

In brief, subjects who agreed to participate were be ask
to collect saliva into a 5S0mL tube while chewing paraffin
wax for 5 minutes. Eating or drinking are not allowed 30
minutes prior collection. Samples were stored on ice until
transport to a biomedical laboratory for analysis. Each

5526 Asian Pacific Journal of Cancer Prevention, Vol 16, 2015

saliva sample from the subject was numbered randomly
preventing possible research bias. Socio-demographic data
of the subjects was collected. This included age, gender,
marital status, sexually activity, and ethnicity.

DNA isolation

All saliva samples we centrifuged for 10 minutes
at 2,000 g and the pellet washed with 1X phosphate-
buffered saline (PBS) and resuspended in 5 mL of 1X
PBS. DNA was isolated from the saliva sample using the
GenomicPrep DNA isolation kit (Amersham Biosciences:
Buckinghamshire, UK), using the procedure recommended
by the manufacturer. DNA of Thai dental students was
be pelleted and brought to Oral Biology Laboratory for
further analysis. The DNA was resuspended in water and
the DNA purity was calculated using ratio measurements
of absorbance at 260 and 280 nm using spectrophotometer
(A260/A280 ratio between 1.7 and 2.0).

Polymerase chain reaction (PCR)

DNA from each sample was then used to perform
PCR using the following primers for HPV16 (O’Leary
et al., 1994), HPV18, and glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) (Turner et al., 2011). One
microgram of DNA was used for each reaction. PCR
reaction was be optimized for this study, however
previous condition used by other study would also be
referred. (Initial denaturation: 3 mins at 94°C; 30 cycles:
denaturation 30 secs at 94°C, annealing 60 secs at 58°C,
and extention 30 secs at 72°C; Final extension : 5 mins
at 72°C). The PCR reaction products were separated by
gel electrophoresis using Reliant 4% NuSisseve® 3:1
Plus Agarose gels (Lonza: Rockland, ME). Bands were
visualized by UV illumination of ethidium-bromide-
stained gels and captured using a Kodak Gel Logic
100 Imaging System and 1D Image Analysis Software
(Eastman Kodak: Rochester, NY). PCR product was
purified and sequenced for confirmation of HPV16,
HPV18 dan GAPDH gene.

Analytic sensitivity

The CaSki cell line DNA (containing of HPV16) and
HeLa cell line DNA (containing HPV18) were used as
positive control for PCR analysis. For control of DNA
integrity, housekeeping gene of GAPDH was used.

Statistical analysis

Chi-Square and Fisher exact were used for data
analysis. P<0.05 was considered to be statistically
significant.

Results

A total of 200 saliva samples were collected from
100 female dental students of Universitas Indonesia
and Chiang Mai University between November 2013
and January 2014. The age, marital status and sexual
experience of the subjects whom samples were collected
and screened. These data were not different statistically
between the two universities (Table 2). Only 1% (n=2/200)
of subjects were married and 2.5% (n=5/200) had already
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Table 1. Primer Sequences of HPV16, HPV18 and GADPH Used for PCR

Target Gene Primers Products (bp)
Forward Reverse

HPV16 TCAAAAGCCACTGTGTCCTG CGTGTTCTTGATGATCTGCAA 120
HPV18 ATGGCGCGCTTTGAGGATCC GCATGCGGTATACTGTCTCT 188
GADPH ATCTTCCAGGAGCGAGATCC ACCACTGACACGTTGGCAGT 503
Table 2. Demographic Characteristic
Variable Answer Ul CMU Both Statistical analysis
Age (year) 21.71+3.53 21.23+2.82 21.5+1.41 p=0.2894
Marital Status (%) Y 2 0 1

N 98 100 9 p=0.49
Have ever had sexual intercourse (%) Y 3 2 2.5

N 97 98 97.5 p=1
Having multiple sexual partners (%) Y 0 0 0

N 97 98 100

1 2 3 4 5
HPV16
120bp =—>
GADPH -
So3vp =

Figure 1. Upper panel: Gel electrophoresis of PCR product
of HPV16 (120bp): Lane 1 positive control for CasKi cell; Lane
2 negative control; Lane 3 positive sample; Lane 4 negative
sample; Lane 5 molecular weight marker, Lower panel: Gel
electrophoresis of PCR product of GADPH (503bp): Lane 1
positive control for CasKi cell; Lane 2 negative control; Lane
3 positive sample; Lane 4 negative sample; Lane 5 molecular
weight marker

Table 3. Analysis of HPV Screening

1 2 3 4 5
HPV18
188bp ~>
GADPH
503bp ’ _

Figure 2. Upper panel: Gel electrophoresis of PCR product
of HPV18 (188bp): Lane 1 positive control for HeLa cell; Lane
2 negative control; Lane 3 positive sample; Lane 4 negative
sample; Lane 5 molecular weight marker, Lower panel: Gel
electrophoresis of PCR product of GADPH (503bp): Lane 1
positive control for HeLa cell; Lane 2 negative control; Lane
3 positive sample; Lane 4 negative sample; Lane 5 molecular
weight marker

Variable n HPV16  Statistical analysis HPV18  Statistical analysis
Marital status (%) Married 2 2 p=0.0075 0 p>0.05
Not 98 6 RR=0.51, OR=0.03 4
Having ever had sexual intercourse (%) Had 5 6 p=0.024 0 p>0.05
Never 195 2 RR=0.71, OR=0.07 4
Having multiple sexual partners (%) Yes 0 2 p=0.001 0 NA
No 200 6 RR=0, OR=0.006 4

had sexual intercourse, however all subjects did not have
multiple sexual partners.

The extracted DNA was screened for the presence of
HPV16 and HPV 18 using PCR (Figure 1). The screening
showed that 12 saliva samples were HPV-positive,
represented 6% of the total samples (n=12/200). Eight
out of 12 (4%) samples were HPV 16 positive and 4 (2%)
samples were HPV18 positive. Seven out of 8 HPV16
positive samples and all samples with HPV 18 were saliva
samples from Indonesian students. None saliva samples
from Thai students were positive for HPV18. None saliva
samples that were positive for HPV 16 were also positive
for HPV18 and vice versa. The PCR products had been
sequenced and confirmed for HPV16 and HPV18 gene.

This screening determined 12 samples (6%) out
of 200 samples harboring HPV16 or HPV18 DNA, a
simple statistical analysis was performed using Fisher’s
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Exact test that also analyze the relative risk an odds ratio.
The analysis revealed that HPV16 were found more in
subjects who had married and had sexual intercourse
and the difference was statistically significant (Table 3).
In contrast, no difference was found between finding of
HPV18 with the same parameters. Risk of detection of
HPV16 was also increased with the above mentioned
parameters (Table 3).

Discussion

The aim of this study was to estimate the presence of
high-risk HPV in normal female subjects in two South East
Asian countries to start a basic information about HPV
prevalence among healthy subjects in this world region.
Female subjects were chosen as the population of this
study since the incidence of oral/oropharyngeal cancer is
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increasing in female despite the tobacco and alcohol usage.

This study successfully collected and screened a total
of 200 saliva samples from healthy female dental students
of Universitas Indonesia and Chiang Mai University. The
students were all healthy and the age was older than18
year old. The participation to this study was voluntary and
the usage of saliva as the biological specimens resulted in
good participation rate to the study. This study revealed
6% prevalence of high risk HPV in the saliva of healthy
females adults. The result was approximately similar with
previous studies on healthy adults, which ranged from
1.3-7%. (Chow et al., 2007; Flake et al., 2012) This study
only included small number of female subjects in a dental
setting situation, further investigation in larger groups of
female to determine more information on HPV prevalence
in the oral cavity is required.

Data on marital status, experience of sexual intercourse
and safe sexual practice were collected and related to the
HPV screening results. Viral exposure and infection are
most commonly found in sexually active individuals.
(Lima et al., 2013) The prevalence of this viral infection
is declining with increasing age, as there are reduction
in sexual activity and immune response development
that cleared the infection. (Sellors et al., 2003) The
characteristic of sexual transmission of HPV infection and
its high prevalence in young adults makes the rationale
of inclusion of female in their active sexual age in this
study. Only 1% of subjects were married and 2.5% subjects
of this study have had sexual intercourse. This study
revealed that HPV16 were found more in subjects who
were married, had sexual intercourse and had multiple
sex partner than those who were not (Table 3). However,
the results of only 6% subjects with HPV could not be
used for drawing any boarder conclusion. The result that
showed that HPV 16 was more prevalently detected from
the samples was similar to other studies (Flake et al.,2012;
Gan et al., 2014)

Of all 12 samples that were positive for HPV, 10
(83%) samples were collected from subjects who were
not married and had never had sexual intercourse. There
is increasing evidence about nonsexual transmission of
HPV in the literature. (Ryndock et al., 2014) A study
reported possible nonsexual transmission of HPV by
finding of positive HPV in genital samples of female
virgins. It showed that half of the subjects who had
no sexual intercourse were positive for HPV, while
70% of subjects who were sexually active. Status of
female virginity is considered a very delicate issue to be
uncovered, especially in eastern culture. (Galazios et al.,
2008) Therefore, possible inaccuracy of virginity data may
be present and this might have happened in this study.
Nonsexual transmission of HPV also includes vertical
transmission and direct or indirect contact with objects
or surfaces that contaminated with the virus. (Hager et
al., 2009; Ryndock et al., 2014) Previous study showed
that HPV 16 can survive after treatment of several clinical
disinfectants. (Meyers et al.,2014) This study used saliva
as biological specimen for detecting HPV. Self inoculation
of the virus might be responsible for the positive finding
in students with no history of sexual intercourse. Previous
studies in a hospital and a university revealed positive
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HPV DNA detection in the fingers of infected individuals,
supporting the possible transmission to other individuals
via surface contact. (Sonnex et al., 1999; Winer et al.,
2010)

The presence of oncogenic HPV in the saliva of the
subjects in this study by means of PCR for E6 region of
the virus is not necessarily infection by the virus. The
positivity of this test is still a subject of discussion, since
there is still unclear whether the subjects with positive
result would develop oral/oropharyngeal cancer, although
risk of developing HPV-related cancers and move for
referral and monitoring are suggested. In the United
States, it was estimated that there were 6 millions new
infections occurred every year, while only 0.5% would
develop HPV-related malignancy. (Braakhuis et al.,
2004) The most important factor in HPV infection is the
presence of epithelium breach that allow the acquired
HPYV to transmit to basal layer of the tissue. (Conway et
al., 2009) It was postulated that for HPV to be oncogenic
and be able to induced cancer, is related to its condition
in the host genome. Integrated form instead of episomal
form of HPV DNA in the host genome would facilitate the
virus to be oncogenic. The success rate of integration of
the HPV DNA into the host genome is quite low, therefore
the presence of salivary HPV DNA does not always mean
that a patient is in higher risk of developing cancer. There
is also theory of HPV clearance by the host immune
systems that could prevent the virus to be integrated to
the host genome.

Several limitations were present in this study. The
number of individuals screened for high risk HPV in
this study was relatively smaller than previous studies
(Chen et al., 2012; Chen et al., 2013) and chosen using
convenient sampling method. However, the number of
healthy individuals used in this study was still acceptable
compares to previous studies ranging from 16-151 subjects
(Zhao et al., 2005; Sayyah-Melli et al., 2011; Turner et
al., 2011; Ahn et al., 2014). Demographic data of the
subjects of this study was limited and did not include
information regarding social status and behavioral data
such as smoking and or alcohol use. Inclusion of such
data in future study may provide additional profound
understanding of the pattern of HPV infection. (Tachezy
et al., 2009) Finally, further investigation on the subjects
who had HPV in their saliva would be interesting to
gain insights on HPV pattern of infection and if possible
detecting or preventing presence of disease progression.
(Chen et al., 2013)

In conclusion, this study recruited 200 healthy female
adults for saliva collection and screening for high-risk
HPV DNA. Successfully detected a number of saliva
with the presence of HPV16 and HPV18 DNA in these
dental school students. Several variables consisted marital
status, experience of sexual intercourse and safe sexual
practice are related to the possibility of HPV DNA finding
in the saliva. As the practicing professionals, dentists and
physicians and other health care professionals may gain
significant value from the finding of this study, which is
understanding the nature of HPV infection and its risk to
patients’ health and disease.
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