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Diagnosing and prognosis of oral cancer precursors is challenging. This
study investigates the correlation quantitative and qualitative
expression of p16 in HPV positive and HPV negative OSCC cases
.Human Papillomavirus (HPV) is believed to promote the oncogenic
process and the correlation between viral oncoproteins and dysfunction
of p16 tumour suppressor protein in oral lesions has been established
in many studies .Concerning involvement of risk factors ,clinical course
of the disease ,and prognosis there are strong indications arguing that
the HPV positive OSCC may represent a separate tumour entity.
Looking for a surrogate marker ,which in further epidemiological
studies could replace the laborious and expensive HPV detection
methods this study was conducted which include 30 cases of HPV
positive and 30 HPV negative OSCC and 10 controlled cases of HPV
colon were taken and p16 was evaluated according to distribution
extent and degree of intensity.Based on the staining intensity among the
HPV negative cases the staining intensity score was 1 in 80 percent of
the subjects whereas in the HPV positive cases 63.3% were having
Score 3 and 26.7% were having Score 2. The difference between HPV+
and HPV- was statistically significant and was analyzed using chi
square test.Based on the semi quantitative analysis among the HPV
negative cases the staining was negative in 80 percent of the subjects
whereas in the HPV+ 63.3% were having diffuse staining and 30.0%
were having focal staining. The difference between HPV positive and
HPV negative was statistically significant when analyzed using chi
square test.These data indicated that p16 is technically simple
immunohistological marker applicable for routine pathological
histology.
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Introduction:Cancer is defined as a group of disease involving abnormal cell growth with the potential to invade or spread to
other parts of the body. It is one of the most common cause of death after coronary heart disease, causes nearly 7
million deaths each year worldwide. Presently almost 25 million people are suffering from cancer and by 2021 and it
is projected that there may be 16 million new cases and 10 million cancer cases. It is marked that 6 th and 7th decade
of age group.
Head and neck cancer is not a specific entity, but rather a broad category of diverse tumor types arising from various
anatomic structures including the craniofacial bones, soft tissues, salivary glands, skin, and mucosal membranes.
The vast majority (more than 90%) are Head and Neck Squamous Cell Carcinomas (HNSCCs). The term head and
neck cancer is often used to describe all carcinomas arising from the epithelium lining the sinonasal tract, oral
cavity, pharynx and larynx and showing microscopic evidence of squamous differentiation.Various etiological
factors involved in HNSCC can be categorized as chemical, biological and other environmental entities, which are
dietary factors, socioeconomic status, tobacco use, alcohol consumption, viral infections like HIV, oral hygiene
status, sharp tooth, family history, heavy metals, metabolic disorders like diabetesmellitus etc which results in
uncontrolled and unorganised proliferation of cells by the involved carcinogen. HPV detection methods, such as
morphology, in situ hybridization, Southern blot etc are technique sensitive and lack sensitivity and specificity, as
well as the ability to detect high-risk HPV types. Therefore p16 immunohistochemistry was considered the most
appropriate method.The tumour-suppressor protein p16 (also known asnp16INK4a, cyclin-dependent kinase
inhibitor 2A) inhibits thebinding of the cyclin-dependent kinases 4 and 6 to cyclinD1. This inhibits the
phosphorylation of retinoblastomaprotein (RB), which is needed for release of the E2Ftranscription factor to enable
E2F to enter the cell cycle. This pathway can be disturbed by a -HPV infection by the viral oncoprotein E7. Thus,
p16 can serve as a surrogate marker for -HPV infection and is used both in clinical and scientific protocols.

Aims And Objectives:To evaluate the expression of p16 biomarker in patients of Oral Squamous Cell Carcinoma associated with or
without the presence of Human Papilloma Virus.
1.
To access the qualitative and quantitative expression of P16 in Human Papilloma Virus positive cases.
2.
To access the qualitative and quantitative expression of P16 in Human Papilloma Virus negative cases.
3.
To compare the expression of P16 in Human Papilloma Virus positive and negative cases.

Materials And Method:This retrospective study has been conducted to evaluate the expression of p16 in HPV positive and HPV negative
OSCC using Immunohistochemistry (IHC) technique in formalin fixed paraffin - embedded (FFPE) tissues. The
tissue specimens for the study comprised of a total of 60 FFPE blocks retrieved from the archive of Department of
Pathology, NECHRI, Guwahati, Assam. The archive material retrieved comprised of total 60 cases of HPV positive
and HPV negative oral squamous cell carcinoma (30 of each type) on which p16 IHC study was conducted. And
also 10 cases of colon carcinoma were taken as positive control. Institutional ethetical clearance was obtained.
Histopathologically diagnosed cases of OSCC with known Human Papilloma Virus status were included in the study
whereas the samples of the patients who have undergone chemotherapy or radiotherapy were excluded. Anti -p16
(INK4) antibody (BioGenex) at 2 degreewas considered as the primary antibody. The Secondary antibody selected
was biotinylated anti-immunoglobulins /super enhancer kept at room temperature, in humid chamber for 30 minutes.
The paraffin sections were stained with Hematoxilin and eosin stain. The microscopic slides were dipped in
methanol for drying and coated with poly-L-Lysine solution. The paraffin embedded tissue blocks were sectioned
approximately 4 microns thick using semi -automated rotary microtome. Freshly prepared buffer were used every
time before the immunohistochemical procedure to maintain the desired pH value. These are useful in
immunohistochemistry for removing excess or umwanted agents or complexes formed during each step. Most
common wash buffer commercially available are PBS (Phosphate Buffered saline). Tris EDTA buffer of pH 9 is
used in heat induced antigen retrieval method in a microwave vessel. Following this the tissue sections were
deparaffinized by heating on the slide warming table at 60degree C for 15 minutes and placed into the specific
containers for the required time. Now, prior to application of primary antibody endogenous peroxide block should
be used if it is necessary to block endogenous peroxide activity in the tissue being stained, when Horseradish
Peroxide (HRP) is used as the labelling enzymes. Whereas power block is used for reducing non specific agents in
immunoassay. It is a universal block, suitable for use in immunohistochemistry, immunogold techniques, and
ELISA methods. It also works well as an antibody diluent and washing medium. In the next step the tissue sections
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were incubated with few drops of primary antibody in a humidified chamber at 4 degree centigrade overnight. From
this step onwards the slides were never allowed to dry, during intervals they were immersed in Tris Buffer Solution
(TBS) in trough. Secondary antibody is isolated from the root of the horseradish plant. Horse Radish plant has an
iron - containing haeme group (haematin) as its active site and solution is brown coloured.
Photomicrograph Showing Oscc H&E Staining In OSCC

Photomicrograph 1: H&E 10X, OSCC

PHOTOMICROGRAPH 2: H&E, 40X OSCC
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PHOTOMICROGRAPH SHOWING IHC P16 IN HPV NEGATIVE OSCC CASES

PHOTOMICROGRAPH 3: IHC 10X, HPV NEGATIVE OSCC

PHOTOMICROGRAPH 4: IHC, 40X NEGATIVE OSCC
PHOTOMICROGRAPH SHOWING P16 IHC IN HPV POSITIVE OSCC CASES
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PHOTOMICROGRAPH 5: IHC 10X, HPV POSITIVE OSCC

PHOTOMICROGRAPH 6: IHC, 40X POSITIVE OSCC
Gender Distribution Of Study Subjects
Female
Male
HPV 7
23
23.3%
76.7%
HPV +
8
22
26.7%
73.3%
Table 1:- Age and Gender distribution in HPV +ve and HPV –ve cases in OSCC.
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Site Distribution Of Study Subjects
Alveolus
Buccal
Labial
Mandible
Oropharynx
Mucosa
Mucosa
HPV 8
2
4
1
9
26.7%
6.7%
13.3%
3.3%
30.0%
HPV +
5
7
5
1
2
16.7%
23.3%
16.3%
3.3%
6.7%
Table 2:- Site distribution in HPV +ve and HPV –ve cases in OSCC.

Retromolar
Area
0
.0%
2
6.7%

Tongue

Tonsil

5
16.7%
5
16.7%

1
3.3%
3
10.0%

Quantitative Analysis
HPV Status
Mean
Std. Deviation
Std. Error Mean
P value
HPV 7.133
8.139
1.486
0.001 (Sig)
HPV +
61.00
25.603
4.674
Table 3:- Mean value of p16 (Quantitative analysis) in HPV +ve and HPV –ve cases in OSCC.
Overall Staining Intensity
Score 1
Score 2
Score 3
Chi Sq
HPV 24
6
0
35.691
80.0%
20.0%
.0%
HPV +
3
8
19
10.0%
26.7%
63.3%
Table 4:- Intensity of staining (Qualitative analysis) in HPV +ve and HPV –ve cases in OSCC.

P value
0.001 (Sig)

Semi Quantitative Analysis
Diffuse
Focal
Sporadic
Negative
Chi Sq
P value
HPV 0
2
4
24
48.121
0.001
.0%
6.7%
13.3%
80.0%
HPV +
19
9
2
0
63.3%
30.0%
6.7%
.0%
Table 5:- Percentage of cells with staining (Semi Quantitative analysis) in HPV +ve and HPV –ve cases in OSCC.
H SCORE
Low
High
30
0
100.0%
.0%
HPV +
12
18
40.0%
60.0%
Table 6:- H-score in HPV +ve and HPV –ve cases in OSCC.
HPV -

Chi sq
25.714

HS Core Value
HPV Status
Mean
Std. Deviation
Std. Error Mean
HPV 9.50
14.03
2.56
HPV +
168.53
95.51
17.43
Table 7:- H-score core value in HPV +ve and HPV –ve cases in OSCC.

P value
0.001

P value
0.001 (Sig)

Results:Based on the gender distribution among the HPV- subjects 76.7 % were the males and 23.3 % were the females.
Among the HPV + subjects 73.3% were the males and 26.7% were the females (Table1)
Table 2 reports based on the site of distribution among the HPV- oropharynx (30.0%) was the most predominant site
followed by alveolus (26.7%), tongue (16.7%), labial mucosa (13.3%) and Buccal mucosa (6.7%). Among the
HPV+ Buccal mucosa (23.3%) was the most predominant site followed by alveolus (16.7%), tongue (16.7%), labial
mucosa (13.3%) and tonsil (10.0%) .
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Table 3 shows the quantitative analysis among the HPV – subjects the mean number of P16 cells was 7.133 with
SD of 8.139 whereas among the HPV+ subjects the mean number of P16 cells were 61.00 with sd of 25.603. The
difference between HPV+ nnd HPV- was statistically significant.
Table 4 shows the overall staining intensity.Based on the staining intensity among the HPV – the staining intensity
score was 1 in 80 percent of the subjects whereas in the HPV+ 63.3% were having Score 3 and 26.7% were having
Score 2. The difference between HPV+ and HPV- was statistically significant when analyzed using chi square test.
Table 5 shows the results based on the percentage of p16 based on the semi quantitative analysis .Among the HPV
– the staining was negative in 80 percent of the subjects whereas in the HPV+ 63.3% were having diffuse staining
and 30.0% were having focal staining. The difference between HPV+ and HPV- was statistically significant when
analyzed using chi square test
Table 6 shows the results based on H score which shows that among the HPV – the 100 percent of the subjects were
having low H Score whereas in the HPV+ 60.0% were having high H score and 40.0% were having low H score The
difference between HPV+ and HPV- was statistically significant when analyzed using chi square test.
Table 7 reports that among the HPV – subjects the mean H score was 9.50 with SD of 14.03 whereas among the
HPV+ subjects the mean H score was 168.53 with sd of 95.51. The difference between HPV+ nnd HPV- was
statistically significant when analyzed using the independent t test .

Discussion:The choice of a suitable method for detection of HPV DNA has become increasingly complex (De
Villiers1997).Whereas PCR has been considered the most appropriate method for viral detection ,IHC is widely
used in routine diagnosis or scientific investigations .Although considered a less sensitive method, IHC has proven
to be a very important molecular tool in diagnosis and research and has significantly advanced the study of gene
structure and expression at the level of individual cells. Functional loss of p16 has been reported for many human
cancers, whereas in HPV-associated cervical carcinomas p16 overexpression has been observed. This
overexpression is frequently related to high-risk HPV infections, and p16 immunohistochemical expression has been
used as a substitute marker for HPV presence.
In this study it has been demonstrated that p16 immunohistochemical staining of neoplastic cells may be used as a
surrogate marker for HPV status of OSCC. Using previously described grading criteria to evaluate p16
immunoreactivity revealed a highly significant correlation of p16 and HPV status. The purpose of the study was to
evaluate the expression of p16 in the form of percentage of cells and the intensity of staining in both HPV +ve and –
ve OSCC cases. The H scoring criteria was applied for both the cases and the value was obtained by multiplying the
percentage of positive cells and their staining intensities for both type of cases.Out of 60 samples, 30 cases were of
HPV positive and 30 cases were of HPV negative oral squamous cell carcinoma patient. With respect to the gender
and age distribution, among all the 60 cases included, 43 cases were of male patients and 17 were of female patients
and the age distribution ranged from 40 to 70 years. The gender distribution showed that majority of the study
groups are males ie, 73.3% were HPV +ve and 76.7% were HPV –ve cases, when compared to females ie, 26.7%
were HPV+ve cases and 23.3% were HPV –ve cases. (Chen C.J et al 2012).Based on the site of distribution among
the HPV- oropharynx (30.0%) was the most predominant site followed by alveolus (26.7%), tongue (16.7%), labial
mucosa (13.3%) and Buccal mucosa (6.7%). Among the HPV+ Buccal mucosa (23.3%) was the most predominant
site followed by alveolus (16.7%), tongue (16.7%), labial mucosa (13.3%) and tonsil (10.0%). Hence it suggested
that HPV is primarily associated with oropharyngeal cancers. These findings were similar to the study done by
Fakhry C et al, 2008, although the generalized proportions of oropharynx cancer attributable to HPV infection is
unclear.When quantitative analysis was done, among the HPV – subjects the mean number of P16 cells was 7.133
with SD of 8.139 whereas among the HPV+ subjects the mean number of P16 cells were 61.00 with sd of 25.603.
The difference between HPV+ nnd HPV- was statistically significant. Based on the semi quantitative analysis
among the HPV – the staining was negative in 80 % of the subjects whereas in the HPV+ 63.3% were having diffuse
staining and 30.0% were having focal staining. The difference between HPV+ and HPV- was statistically significant
when analyzed using chi square test The findings were correlated to study done by Fregonesi PAG et al,
2003.Intensity of staining was evaluated for both nucleus and cytoplasm for HPV +ve and HPV -ve cases. Based on
the staining intensity among the HPV – the staining intensity score was 1 in 80 percent of the subjects whereas in the
HPV+ 63.3% were having Score 3 and 26.7% were having Score 2. The difference between HPV+ and HPV- was
455

ISSN: 2320-5407

Int. J. Adv. Res. 10(08), 449-458

statistically significant when analyzed using chi square test. Thus high intensity staining was recorded in HPV +ve
cases whereas low intensity staining was found in HPV –ve cases. The probable reason for this might be because of
the overexpression of p16 in HPV +ve cases when compared to HPV –ve cases. Our findings indicated the presence
and the possible role of HPV in carcinogenesis which is in accordance to the study by Balaram et al( 1995)who
reported 74% HPV presence in OSCC using p16 immunostaining. Another study by Patil et al(2006)using p16
immunostaining for detection of HPV in OSCC found 87% positive cases. For calculation of H-score both Nuclear
and cytoplasmic staining intensity was evaluated. Intensity of staining was scored into no staining (0), weak (1+),
intermediate (2+), strong (3+) while percentage of positively stained cells were scored from 0 to 100. Intensity and
percentage scores were multiplied to calculate a total H- score. An H- score < 200 was considered as low p16
expression while an H-score > 200 was considered as positive staining for p16 expression (Hashmi A.A et al,2019).
In the present study, based on the H Score among the HPV –ve, 100 % of the subjects were having low H Score
whereas in the HPV+ 60.0% were having high H score and 40.0% were having low H score The difference between
HPV+ and HPV- was statistically significant when analyzed using chi square test. Among the HPV – subjects the
mean H score was 9.50 with SD of 14.03 whereas among the HPV+ subjects the mean H score was 168.53 with sd
of 95.51. The difference between HPV+ nnd HPV- was statistically significant when analyzed using theindependent
t test. A distinct staging algorithm for HPV associated oropharyngeal cancer (OPC) has been included in the 8 th
edition of American Joint Committee om Cancer (AJCC), wherein P16 overexpression is a criteria to designate HRHPV associated OPC (Sudhakaran A et al, 2019). As per the criteria, p16 overexpression is determined by intense
staining and > 75% cut- off. Various studies have also shown p16 to have a sensitivity of 74% to 100% and
specificity of 46% to 100% when compared with other methods (Larsen CG et al, 2014). Authors have also found
high specificity and sensitivity with p16 immunostaining in comparison to other methods like ISH (Schlecht NF et
al, 2011) .

Materials and Method:Forty caries-free healthy institutionalized children in the age group 6-12 years were selected based upon dental
examination and relevant case history. Children in this age group have mixed dentition which is a highly dynamic
stage as the primary teeth are exfoliating and the permanent teeth are erupting, so this transition period usually have
increased susceptibility to dental caries. Consent for participation in the study was obtained. Children having
dmft/DMFT scores as 0(zero),according to WHO diagnostic criteria for dental caries, and residing in the
institution’s hostel thus having similar dietary and oral hygiene habits, were included in the study for proper
monitoring and standardization purpose. Unstimulated saliva samples were collected at baseline from the
participants before the clinical trial to establish Streptococcus mutans level as well as salivary pH. The children were
explained the importance of good oral health and demonstrated with correct method of tooth brushing by a trained
professional. All of them were provided with commercially available, conventional and similar tooth pastes and
tooth brushes at the beginning of the study. The participants were randomly divided into two groups- Group A and
Group B of 20 children each. Group A or Experimental group children were advised to chew oral Immunoglobulin
Y (Ig Y) containing ‘No decay’ table twice daily, as per recommended dose ie, one 20 mg chewtab (orange in color)
in the morning after breakfast and one 40 mg chew tab (white in color) in the night after dinner, for a intervention
period of 15 days. As per the manufacturer’s guidelines, these children were also advised to continue their regular
tooth brushing, twice daily, along with using the tablets, but following correct tooth brushing technique as
demonstrated. They were asked not to swallow but chew the tablets, brush their teeth properly before chewing and
neither eat nor drink anything for at least half an hour after chewing. Group B or Control group children, were
advised to do only regular tooth brushing, twice daily for 15 days, following correct tooth brushing technique.
Group B children were not given the Ig Y containing chew tabs. Compliance and effectively of tooth brushing was
ensured with the study being performed under supervision. Unstimulated saliva samples were collected again from
the participants at the end of intervention period. Saliva samples from both the Groups A and B were again divided
into subgroups of 10 each, ie, A1(n=10), A2(n=10) and B1(n=10), B2(n=10). Samples from A1 and B1 were tested
for salivary Streptococcus mutans count whereas samples from A2 and B2 were tested for salivary pH
changes[Figure 2].The saliva samples were coded during sample collection and microbiological analysis. After
being transported in a thermocol ice box to lab for investigation, the saliva samples were immediately subjected for
microbiological analysis to assess the S.mutans level. The saliva samples were diluted in phosphate buffered saline
(pH 7.0) to the serial dilutions of 1/103, agitated for30 seconds on a vortex cyclomixer. One milliliter of saliva
sample was inoculated into mites salivarius bacitracin agar(MSB). The agar plates were incubated at 37°C for 48
hours under anaerobic conditions. S.mutans colonies were identified as spherical, raised and dark blue in colour
[Figure 3]. The number of S.mutans colonies per milliliter of saliva on each plate was enumerated using the colony
counter [Figure 4]. Following this the mean colony forming units (CFU/ml) was determined and semi quantification
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of the number of colonies was done by multiplying the actual colony count with its dilution factor. Salivary pH was
measured with the help of a handheld digital pH meter for both the groups. The mean percentage change (between
baseline and post intervention) in salivary S.mutans count as well as salivary pH respectively, were evaluated for
both the groups and compared with each other using paired and unpaired student ‘t’ test. The data obtained was
tabulated and statistically analyzed. Significance level was fixed at P < 0.05.

Conclusion:The present study revealed that p16 can be used as a surrogate marker for HPV in OSCC. Furthermore p16 IHC is a
rapid , easy, inexpensive and reliable test and thus as a research approach p16 can be used as a screening test for
HPV in these subsites with a lower prevalence of HPV to rule out the presence of HPV .In our results it was
confirmed that p16 is highly correlated with HPV status in OSCC .In future studies with larger samples p16 could
be a discriminator that is easily applicable in a routine pathology and become the basis of treatment decisions based
on histological features rather than on staging alone.
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