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ABSTRACT

BACKGROUND

Human Papilloma Viruses (HPV) have been implicated to cause 5% of human
cancers. The role of HPV as an etiological agent in the development of precancerous
lesions and cancers of head and neck is increasingly being explored. The wide
variation in prevalence of HPV has, to some extent, impeded a full understanding of
association between HPV and benign and malignant lesions of head and neck. We
wanted to determine the proportion of Human Papilloma Virus in squamous
epithelial lesions of head and neck using Polymerase Chain Reaction (PCR) studying
snap frozen fresh biopsy samples.

METHODS

This is a descriptive study of cases presenting to the Department of Pathology, Govt.
T D Medical College, Alappuzha, Kerala, conducted over a period of one year. 40
cases of clinically suspicious premalignant or malignant squamous lesions of head
and neck were biopsied and were subjected to histopathological study and PCR
using primer MY11/GP6. Data was entered in Excel sheet. The association of HPV
positivity with lesions of head and neck was assessed using SPSS software

RESULTS

Of the 40 cases studied, the mean age of the cases studied was 55.98 years. Male to
female ratio was 29:11. Most of the cases were alcoholics (60%), with smokers
(55%) and the habit of pan chewing in 20% of the cases. The histopathological
lesions studied were mostly malignant cases (squamous cell carcinoma- 77.5% of
cases) and rest were oral keratosis, vocal cord polyp and a lesion showing chronic
inflammation only. The predominant site of biopsy was from oral cavity (80%),
followed by larynx (16%) and oropharynx (13%). HPV positivity was obtained in
2.5% of the cases, which was not statistically significant. HPV positivity did not
show statistically significant association with any of the risk factor behaviours like
alcoholism, smoking or pan chewing. The morphological diagnosis associated with
HPV was moderately differentiated, which was also not statistically significant.

CONCLUSIONS
HPV positivity was obtained in 2.5% of the cases studied with no significant
correlation between HPV and squamous epithelial lesions of head and neck.
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BACKGROUND

Head and neck cancer is the sixth most common cancer
worldwide. The estimated annual burden of the disease
worldwide is 563, 826 incident cases (including 274, 850 oral
cavity cancers, 159, 363 larynx cancers, and 52, 100
oropharynx cancers) and 301, 408 deaths.() It is the most
common cancer in India among males and the fifth most
common cancer among females.(2) Recent evidence has
recognized Human Papilloma Virus (HPV) as an etiological
agent for head and neck cancers.®) HPV has been found to
cause approximately 5% of human cancers. ) The Human
Papilloma Viruses (HPV) are a heterogenous group of viruses
which belong to the family papilloma viridae, with specific
tropism to squamous epithelia. HPV are small DNA viruses
that infect different epithelial surfaces from anogenital region
to head and neck. Some HPV cause benign proliferative
lesions like warts or papilloma while a few others act as
causative agent in malignant lesions like cervical carcinoma,
oral, oropharyngeal, laryngeal carcinomas and skin cancer.()
Their genome is comprised of episomes of approximately
8000 base pairs (bp) and contain eight open reading frames
(ORF).(®) The open reading frames (ORFs) within the genome
are divided into early and late genes. 6 genes are located in
early region and 2 in late region. The early proteins are
regulatory in function and play roles in HPV genome
replication and transcription, cell cycle, cell signalling and
apoptosis control, immune modulation and structural
modification of the infected cell. Throughout the infectious
cycle, these proteins are expressed, but they may be reduced
in expression in late times. L1 and L2 are the late proteins.
They are expressed in the granular layer, which is the
outermost layer for mucosal epithelium. When the infected
cell differentiates to granular epithelial layer, viral capsid
proteins L1 and L2 are expressed and the newly synthesized
genome is encapsidated. The newly formed virions are
released through mechanical breakage of the cells sloughed
off from the upper layer of the epithelium.(”)

Human Papilloma Viruses are classified as high risk or
low risk HPV.

High risk HPV types - 16,18,31,33,35,49,51,52,56,58,59,66
Low risk HPV types - 6,11,40,42,43,44,54,61,70,72,81,89

HPV 16 and -18 have been found to show malignant
transformation of genital and upper aerodigestive tract. Low
risk HPV are those that cause benign lesions like warts. HPV
is transmitted through skin to skin contact, especially
through vaginal, anal or oral sex with a person who has the
virus. It can be transmitted even when the infected individual
manifests no symptoms or signs of the disease. (67.8) HPV16 is
the most common subtype to cause Squamous Cell Cancer
followed by HPV 18. HPV positive tumours are seen in
younger population, approximately 5 years younger by
average. The risk is same for both men and women. (1.23) HPV
positive tumours are commonly seen arising from base of
tongue and lingual and palatine tonsils in the oropharynx,
compared with other anatomic sites of the head and neck.
Histopathologically, HPV positive tumours are usually non-
keratinizing squamous cell carcinoma. They also present at
an earlier T stage and more advanced nodal state.(®) There are
a few studies which suggest a synergistic effect with tobacco
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or alcohol whereas a few others have found no such
synergy.(%10) The identification of HPV as a causative agent of
head and neck cancers opens up the possibility of using HPV
vaccines as an effective strategy in reducing the disease
burden.(!1) The detection of HPV in premalignant conditions
of this anatomical site, suggestive of progressive malignant
transformation, also serves as an important point for
intervention with vaccination.(12)

There are various techniques for detection of HPV. Diffuse
p1l6 immunopositivity can be used as a surrogate marker for
HPV. HPV can also be detected using methods like DNA in situ
hybridization, Polymerase chain reaction, electron
microscopy or Southern blotting. Of these methods,
Polymerase Chain Reaction (PCR) based techniques are
widely used. It is highly sensitive and quick and cheap to
perform. PCR can generate one billion copies from a single
strand of DNA, after 30 cycles of amplification. The segment
of DNA which is to be detected is the area flanked by two
oligonucleotide sequences. DNA polymerase synthesizes new
strands from templates, following denaturation. These new
strands will then act as templates for synthesis of new DNA.
This results in exponential increase in the amount of DNA
from the area of interest. These techniques are highly
sensitive and quick and cheap to perform. The yield of false
positives due to amplification of contaminant DNA is a
potential problem. Careful handling of the DNA samples can
help mitigate the problem. The introduction of negative
controls in the analysis can also help in resolving the
problem.(3.13)

We wanted to determine the proportion of Human
Papilloma Virus in squamous epithelial lesions of head and
neck using Polymerase Chain Reaction studies in snap frozen
biopsy samples.

METHODS

This is a descriptive study with data collected over a duration
of one year- from January 2015 to January 2016. Tissue
samples of clinically suspicious premalignant or malignant
squamous epithelial lesions of head and neck, obtained
through biopsies or resection, presenting to the Department
of Pathology, Govt T D Medical College, Alappuzha, during the
duration of one year, were selected for the study. The
patients who received chemotherapy or radiotherapy prior to
biopsy or resection were excluded from the study.

Data Collection

Patient data including name, age, sex, risk factor behaviours,
type of surgery, method and site of sampling and relevant
past history were collected by direct interview or clinical
records from the Departments of Surgery, ENT and OMFS. An
informed consent was taken.

Histopathological Examination

The biopsy specimens sent to the Department of Pathology
were properly grossed and fixed in 10% formalin. The
formalin fixed samples were then embedded on paraffin
blocks. Routine sections were taken and stained with
Haematoxylin and Eosin. The morphology of the lesions was
identified using light microscopy.
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Polymerase Chain Reaction Study

All tissue samples were collected at the time of surgery and
snap frozen to -80°C. Samples were finely minced with sterile
mortar and pestle, washed twice in phosphate buffered saline
and pelleted. The samples were then coded. DNA extraction
was done using innuPREP DNA mini kit (Analytik Jena,
Germany). The ground samples were resuspended in lysis
buffer containing proteinase K and after pulsed vortexing,
was incubated at 50°C till the lysis was complete. Binding
solution was then added followed by vortexing and the
sample then applied to spin filter. This was then washed
twice by centrifugation at approximately 12000 rpm. Elution
buffer was added to the spin filter and incubated for one
minute at room temperature. This was then centrifuged at
8000 rpm for one minute and the DNA was thus extracted.
Specific precautions were taken to prevent and monitor cross
contamination during the DNA extraction process. Mucosal
PCR primer MY11/GP6 which targets L1 ORF of HPV genome
was selected. The size targeted was 190bp. The primer helps
in identifying HPV- 16, 18, 31, 33, 6, 11, 32, 72, 26, 66 and 34.
Semi nested PCR was performed. Amplifications were
performed in 50 pL of a reaction mixture containing
TaKaRaTaq DNA polymerase (ClonTech, California, USA), 10X
PCR Buffer II, 25 mM MgClz, 2.5 mM of each deoxy nucleotide
triphosphate and 0.5 pL of primer. 30 cycles of PCR were
performed (95°C for 1 min, 50°C for 1.5 min and 72°C for 2
min) followed by extension at 72°C for 5 minutes. All PCR
were performed on a Bio-Rad S1000 thermal cycler. Gel
electrophoresis of PCR products was performed and the size
of the product band was compared with the expected result
of positivity at 190bp. For each PCR amplification, negative
controls for reagents and DNA (human placental DNA
[Sigma]) were included and processed in the same way as the
lesional samples throughout. Negative controls were also
kept for DNA extraction procedure. None of the negative
controls were positive for HPV.

Statistical Analysis

The association between HPV positivity and head and neck
lesions was observed and the relation between the variables
were assessed. The data were entered in Excel sheet and
analysed using SPSS software.

RESULTS

The study included 40 cases of squamous epithelial lesions
received in the Department of Pathology. The mean age of the
patients was 55.98 (11.757) years with a range of age from
35 to 80 years. Gender based analysis showed mean age for
males was 55.34 (10.421) years and for females 57.64
(15.194). Maximum number of patients come under the age
group 50-59 years. 72.5% of the patients were males and
27.5% of the patients were females. Of the 40 cases, 24 cases
were alcoholics which accounts for 60% of the cases. 55% of
the cases studied were smokers and only 20% of the cases
studied had the habit of tobacco chewing. The most common
site of biopsy was oral cavity (71%), followed by
laryngopharynx (16%) and oropharynx (13%). The most
common site of biopsies was from tongue which accounted
for 32.3% of the cases. The 40 cases were examined and the
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histopathological findings were noted. 77.5% of the cases
were malignant and belonged to the group of squamous cell
carcinoma. The rest of the cases (22.5%) were benign lesions.
They were namely oral keratosis, vocal cord polyp and a case
of chronic inflammatory lesion. 10% of the cases were vocal
cord polyps. The cases that showed a morphology of
squamous cell carcinoma was further classified on the basis
of grade. Most of the cases were well differentiated which
was calculated as 51.6% of the total cases. 45.2% of the cases
were moderately differentiated and only 3.2% of the cases
studied were poorly differentiated squamous cell carcinoma.
31 cases of squamous cell carcinoma were observed in the
study. 61.3% of the cases of malignancy showed risk factor
behaviour of alcoholism, but the after analysis of association
of alcoholism with malignancy, a p value of about 0.525 was
obtained (significant p value <0.05). 58.1% of the malignant
cases studied showed the habit of smoking. The p value was
calculated as 0.324, whereas significant p value was taken as
p value <0.05. Majority of the patients with a
histopathological report of squamous cell carcinoma were
not in the habit of tobacco chewing. This association showed
a p value of 0.590. HPV positivity was obtained in 2.5% of the
total patients studied. The proportion of HPV positivity in the
cases of malignant squamous lesions accounted for only
3.2%. The gender distribution of the HPV positive cases
showed a positivity in only 3.4% of the total males studied. It
showed no association with alcoholism or smoking and an
association with tobacco chewing, but none of the p values
calculated for risk factor behaviours were significant.

Gender N Mean Std. Deviation
Male 29 55.34 10.421
Female 11 57.64 15.194

Table 1. Mean Age According to Gender in Patients

Sites of HNSCC No. of Patients Percentage
Tongue 10 32.3
Buccal mucosa 5 16.1
Floor of mouth 3 9.8
Hypopharynx 3 9.8
Alveolar ridge 2 6.4
Soft palate 2 6.4
Hard palate 2 6.4
Tonsil 1 3.2
Vallecula 1 3.2
Epiglottis 1 3.2
Pyriform fossa 1 3.2
Total 31 100

Table 2. Distribution of Cases of Squamous Cell Carcinoma
according to Site of Lesion

Squamous Cell Carcinoma Frequency Percent
Well differentiated 16 51.6
Moderately differentiated 14 45.2
Poorly differentiated 1 3.2
Total 31 100.0

Table 3. Distribution of Cases of Squamous Cell Carcinoma
According to Grade

SCC grade
0 1 2 3 Total
Positive Count 0 0 1 0 1
HPV % within HPV .0% .0% 100.0% .0% 100.0%
Negative Count 9 16 13 1 39
% within HPV | 23.1% 41.0% 33.3% 2.6% 100.0%
Total Count 9 16 14 1 40
% within HPV| 22.5% | 40.0% | 35.0% 2.5% 100.0%

Table 4. Association of HPV Positivity with

Squamous Cell Carcinoma Grade
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DISCUSSION

General Characteristics of the Patients

Head and neck cancers is the sixth most common cancer
worldwide. It accounts for 3% of the total cancer burden. HPV
positive cancers are usually seen in present in persons 5
years younger than the usual age. (14 The mean age of the 40
cases in our study was 55.98 (11.757) years with a range of
35 to 80 years. The studies conducted by Hauswald et al from
1995 to 2005(5) and also in another study published in Acta
Oncologica in 2012, (16) the mean age is 55 years. 32.5% of the
cases were in the 50-59 age group which accounted for the
maximum number of patients in any group. In our study, of
the patients with squamous cell carcinoma 67.7% cases were
males and females were 22.3%. This is in accordance with the
squamous cell carcinoma statistics published by WHO in
2014. Data published by WHO shows that the incidence of
ratio of males to females affected by squamous cell carcinoma
ranges from 2:1 to 4:1.007)

Associated Risk Factors and Other Variables

Among the risk factor behaviours, 60% of the total cases
studied were alcoholics. Malignancy was seen associated with
61.3% (19) cases with risk factor behaviour of alcoholism.
Alcoholism has been accepted as a risk factor for squamous
cell carcinoma for a long time with IARC monograph
published in 1988 accepting the evidence for human
carcinogenic effect of alcoholism. (18) 55.6% of the total
benign cases had risk factor behaviour of alcoholism. Soave et
al point out that a relationship between carcinogenic effect of
alcoholism and precancerous lesions cannot be definitely
made.(19) Of the 40 cases studied, the habit of smoking was
found in 55% of the cases. In our study all the smokers were
males and they formed 75.9% of the males who participated
in the study. Schmidt et al in their study regarding tobacco
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smoking and squamous cell carcinoma found that 69% of the
cases with a history of smoking, had associated squamous cell
carcinoma.(29) Of the 40 cases studied, only 8 cases were in
the habit of pan chewing. Gupta et al has found a proportion
of 37% cases with pan chewing in Kerala.(21) Pan chewing is a
habit spread across South Asia and has been implicated in
carcinogenesis. The IARC monograph published in 1984
accepts tobacco chewing as a risk factor for head and neck
cancer, especially for oral cavity.(22) In our study 19.4% of the
cases showed association with squamous cell carcinoma.

The histopathological lesions that were included in the
study included both benign and malignant lesions. 31 cases of
the total were squamous cell carcinoma and 9 were benign
lesions. The malignant lesions accounted for 77.5% of the
total cases and benign lesions accounted for 22.5%. Furrer et
al studied benign and malignant lesions of head and neck,
with 63.7% cases diagnosed as malignant and 36.3% of cases
classified as benign or potentially malignant. (23) The site of
origin of head and neck cancers were classified. The most
common site of origin in our study was from oral cavity, with
site specified as tongue. The second most common site was
buccal mucosa which accounted for 16.1 % of the cases.
Broadly, 71% of the malignancies were biopsies from oral
cavity, 16% from laryngopharynx and 13% from oropharynx.
This is in accordance with the data published by
Warnakulasuriya in 2009 about the global epidemiology of
cancer.?4) The malignancies were classified according to the
morphology and the grade of differentiation was assessed. In
our study 51.6% was well differentiated, 45.2% was
moderately  differentiated and 3.2% was poorly
differentiated. In the study conducted by Yun et al, well
differentiated squamous cell carcinoma were 63%,
moderately differentiated were 18.5% and poorly
differentiated were 18.5%.(25)

HPV Positivity and Association with Variable Factors

In our study HPV positive cases accounted for 2.5% of the
total cases of head and neck lesions using PCR as method of
detection. The proportion of HPV positivity in the cases of
malignant squamous lesions accounted for only 3.2%. In a
systemic review of data worldwide, Kreimer et al found that
taking head and neck biopsies as a whole, without reference
to site of biopsy, the prevalence of HPV positive cases in
malignancies came upto 26%. Kreimer et al used PCR based
methods to identify and genotype HPV.(26) In their meta
analytical study conducted for a duration of about 20 years,
Termine et al gives the prevalence in non-site-specific head
and neck squamous cell carcinoma as 24%. Termine et al
used both PCR and in situ hybridization as the methods of
detection of HPV.(27) Koppikker et al used PCR method to
detect HPV in oral malignancies and found out a positivity of
only 6%.(28) Meanwhile Balram et al 29 have found HPV
positivity in 74% of cases of oral squamous cell carcinoma
and Wilczynski et al(9) found a prevalence of 64% HPV
positivity. This suggests that there is a wide variability in HPV
positivity in head and neck cancers throughout literature. The
benign and potentially malignant lesions considered in our
study did not show HPV positivity. Fouret et al studied
premalignant lesions in their study published in 1995 and
found 0% of cases that showed HPV positivity.31) In our study
HPV positivity was obtained in oropharyngeal case, with
lesions from oral cavity and laryngopharynx showed no
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positivity. Kreimer et al have found out that HPV positivity,
when classified based on site, showed maximum prevalence
in oropharynx (35.6%).(26) Boscolo-Rizzo et al claim that
oropharynx is the only head and neck site with a definite
etiological association between HPV infection and
development of squamous cell carcinoma.32) In our study
HPV positive case was male who belonged to the 50-59 age
group. According to Gillison et al, HPV positive head and neck
SCC was detected mostly in males, with 85% of the positive
cases in their study being males. The age group for HPV
positive head and neck SCC is lesser than that of HPV negative
head and neck SCC. HPV positive head and neck SCC had a
mean age of 54 years whereas HPV negative head and neck
SCC had a mean age of 58 years in their study.(33.34)

HPV positive case did not show association with
alcoholism or smoking in our study. Farshadpour et al (3%)
concluded in their case control study regarding tobacco and
alcohol consumption in HPV associated malignancies that
there is no association (12%) between alcoholism and
smoking and HPV positive cancers. Herrero et al 36) have also
verified that HPV associated head and neck cancer is seen in
non-alcoholic and non-smoker population. In our study the
HPV positive case was in the habit of pan chewing. Chen et al
had proven that HPV associated malignancies and pan
chewing were independent variables.37)

In our study HPV association was found in a case of
malignancy, which showed a morphology of squamous cell
carcinoma of moderate differentiation. The morphology of
HPV associated malignancy as stated by Marur et al is mostly
basaloid. There is also lack of significant keratinization, with
lobular growth and unassociated with dysplasia of overlying
epithelium.(13) None of the benign or premalignant lesions
showed any morphology such as koilocytic atypia, suggestive
of HPV infection.38) The method of detection of HPV used in
our study is Polymerase Chain Reaction. Abreu et al state that
PCR based techniques are highly sensitive, specific and
widely used. They also have some disadvantages. This
method may show competition for reagents, which lead to
false negative results for multiple type infections that are
contained in samples at lower copy numbers.(39)
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CONCLUSIONS

There is no significant correlation between HPV and
squamous epithelial lesions of head and neck. Considering the
wide variability of HPV positivity in the literature, studies
with larger sample size are necessary. The method of
detection of HPV like PCR has low specificity. Therefore,
confirmation of positive cases with genomic sequencing
following PCR or specific techniques like in situ hybridization
is recommended.
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