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INTRODUCTION
Head and neck cancers account for 4% of all cancers globally.[1] It is 
second most common cancer in India after carcinoma breast while it is 
most common cancer in India in males. Traditionally head and neck 
cancers have been associated with smoking and alcohol. [2] The effect 
of alcohol and smoking is synergistic. [2]The association between 
human papilloma virus (HPV) and cervical cancer was made already in 
the 1970's; although; it was only gradually accepted by the scientic 
community.[3] Today, these viruses are recognized as carcinogenic 
infectious agents not only in cervical cancer but also in head and neck 
squamous cell cancer (HNSCC), especially oropharyngeal cancer.[4] 
It has been postulated that patients with HPV-associated oral 
malignancies have a better response to treatment than their stage-
matched non HPV-related oral malignancies. [5] Thus, HPV–related 
oral malignancies dene a unique population of patients with distinct 
biology that should be treated separately from non-HPV-related oral 
malignancies. P16 status is also reported as an independent prognostic 
factor for disease free survival.[6] In this study we aim to establish a 
correlation of HPV with oral malignancies and to establish the role of 
immunohistochemistry (IHC) to detect HPV positive cases.

MATERIAL AND METHOD
This study was a prospective, single centre, cross sectional study. 127 
Cases of oral malignancy were taken from the department of 
histopathology at a tertiary care centre. The tissues were stained 
separately for H&E and IHC. Standard technique was used for H&E 
staining. For IHC biogenex kits were used for HPV16 and P16. Tissue 
mounted on poly lysine coated slides was stained for HPV16 and p16. 
Slides for HPV 16 were evaluated based on nuclear stain as positive or 
negative. For P16 an index of positivity was calculated by counting 
labelled cells in 1000 counted cells in 40x magnication. Score of 0 
(<10% stained cells); 1 (10-15% stained cells); and 2 (>50% stained 
cells) was given.  The statistical data was recorded in SPSS software. 
Comparison of the qualitative variables was done using chi-square 
test. The data was expressed in terms of percentage and cross 
tabulation.

OBSERVATION AND RESULTS
Out of 127 patients 106 patients were males and 21 patients were 
females. We studied the cases in terms of sub site, risk factors, gross 
presentation, histology grade, and IHC markers for p16 and HPV 16. 
We recorded detailed history of all the patients in accordance with case 
pro-forma after obtaining written informed consent. The mean age of 

presentation was 50.08 years +/-13.82 SD. Among males mean age 
was 50.46 years and 57.82 years in females. We found that 33 males 
and 07 females were HPV positive, 30 males and 04 females were P16 
positive. The mean age for HPV positive patients in males was 53.54 
years (p-0.946) and 51.14 years (p-0.988) in females. 96 patients had 
oral cavity malignancy, 14 had cancer larynx, 13 had cancer 
oropharynx and 04 had cancer hypopharynx. The correlation of 
oropharynx and HPV positivity was signicant with p value=0.0065 
(<0.5CI).  Most common histology among our patients (63) was well 
differentiated squamous cell carcinoma. 48 patients had moderately 
differentiated squamous cell carcinoma. Poorly differentiated (09 
cases), verrucous carcinoma (05) and oral intraepithelial neoplasm 
(02) were other histological type found in our study. Most of the cases 
of HPV positive SCC were well differentiated (17.3%) and moderately 
differentiated (13.3%) SCC. One case of HPV positive SCC was 
poorly differentiated while OIN or Verrucous carcinoma was not 
found on histopathology in HPV positive cases. On HPV immune-
staining we found that 33 males and 07 females were HPV positive. Of 
these 40 patients who tested positive for HPV, 26 patients tested 
positive for p16. The IHC for p16 was assessed on the basis of index of 
positivity (IP) and intensity (IS). IP was 1+ for 26 patients and 2+ for 
08 patients whereas, IS was 1+ for 28 patients and 2+ for 05 patients. In 
our study we found that of the 34 patients were p16 positive, 20 cases 
were of WDSCC with 14 patients having IP of 1+ and 06 patient had IP 
of 2+. 14 patients had MDSCC of which 12 had IP score of 1+ and 02 
patient had IP score of 2+. The IS score for WDSCC was 1+ for 17 
cases and 2+ for 02 case whereas, for MDSCC cases 11 patients had IS 
score of 1+ and 03 patients had IS score of 2+(Figure 1-4). The detailed 
analysis of HPV 16 and p16 in comparison to HPV negative cases have 
been represented in table 1 & 2.

Table 1 : Detailed Analysis Of P16 Positive And Negative Cases
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ABSTRACT
Background: Head and neck cancers account for 4% of all cancers globally. HPV is recognized as carcinogenic infectious agents not only in 
cervical cancer but also in head and neck squamous cell cancer (HNSCC), especially oropharyngeal cancer. This study aims at establishing a 
correlation of HPV with oral malignancies and to establish the role of immunohistochemistry (IHC) to detect HPV positive cases.  127 Methods:
Cases of oral malignancy were taken from the Department of histopathology at a tertiary care centre. We studied the cases in terms of sub site, risk 
factors, gross presentation, histology grade, and IHC markers for p16 and HPV 16.  In our study we found that 33 males (82.5%) and 07 Result:
females (17.5%) were HPV positive, 30 males (88.2%) and 04 females (11.7%) were P16 positive. Of these 40 patients who tested positive for 
HPV, 26 patients tested positive for p16. Most of the cases of HPV positive SCC were well differentiated (17.3%) and moderately differentiated 
(13.3%) SCC.  The results of our study have demonstrated that HPV16 plays a signicant role in carcinogenesis in head neck cancers. Conclusion:
HPV positive tumours have distinct biological prole in comparison to the HPV negative counterparts in Indian population also. Since the clinical 
outcomes also vary with HPV 16 status of the tumour, HPV testing should be routinely performed with HPV16 and p16 immunohistochemistry in 
cases of head and neck squamous cell cancers.
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Parameter P16positive 
cases (n=34)

P16 negative cases 
(n=93)

Gender Males M- 30 (88.2%) M- 76 (81.7%)
Females F- 04 (11.7%) F- 17 (18.2%)

Mean age 55.17 years 46.63 years
Risk factors Tobacco 

chewing
09 (26.4%) 26 (27.9%)

Tobacco 
chewing and 
smoking

18 (52.9%) 49 (52.6%)
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Table 2 : Detailed Analysis Of HPV16 & P16 Positive And Negative 
Cases

Fig1: HPV 16 staining in Moderately differentiated squamous cell 
carcinoma (MDSCC) showing nuclear positive staining
Fig 2: HPV 16 staining in Well differentiated squamous cell 
carcinoma (WDSCC) showing nuclear positive staining
Fig 3: P16 in Well differentiated SCC (WDSCC) showing high index 
of positivity (IP) score 2 and strong staining intensity (IS) score2
Fig 4: P16 staining in Well differentiated squamous cell carcinoma 
(WDSCC) showing negative staining.

DISCUSSION
This study was aimed to study the role of HPV 16 in oral malignancies 
using HPV 16 and p16 IHC markers. It has been observed by 
Mendenhall WM et al.(2009)[7]that patients with HPSCC present at 
younger age than HNSCC. It has been observed that the mean age of 
our study is approximation to the study conducted by Ang KK et al. 
(2010) [8] and it was higher in Christopher A. Maroun et al. (2020)[9] 
In our study mean age is 50.08year +/- 13.82 years SD. Among males 
mean age was 50.46 years and 57.82 years in females. The mean age 
for HPSCC was 53.12 years in our study in comparison to 48.68 years 
in HNSCC. Head and neck malignancy are more common in males. 
Age standardised incidence rate is 13.9 per 100 000 in males and 4.3 
per 100 000 in females in India.[10] According to Globocon 2018 data 
oral SCC is less common in females worldwide however in India 
incidence is more among females due to tobacco abuse among in low 
socio-economic strata.[11] In present study there were 82.5% males 
and 17.5% females HPV Positive which is comparable with the studies 
of Nasrollah Saghravanian et al. (2015)[12] where it was 53.3% & 
46.7% respectively. According to Patel SC et al,(2011) there is 
increasing incidence of oral SCC in non-smoking females in western 
countries that doesn't appear to be driven by HPV exposure.[13]

There are multiple studies done to study immunoexpression of P16 in 
oral SCC over the last decade. The immune expression of P16 
observed in our study was almost similar to the Mark E Zafereo et al 
(2016). The results varied from the lowest i.e. 17.2% in a study 
conducted by N Sgaramellaet. al.(2015) to 62% in a study conducted 
by AdrijaPathak et.al.[14] (2019) respectively. In our study we found 
that 26.77% patient were P16 positive. The correlation of HPV with 
oropharynx cancer and nasopharynx cancer has been studied 
thoroughly. In the study by Chaturvedi AK et al (2011) stated that from 
1998 to 2004 there has been 225% increase in HPV related head and 
neck cancers, however in a study by Naeem B et al the prevalence of 
HPV related Head and neck SCC in Asia was reported to be 10.42% 
[15][16] . In our study we found that 96 patients had oral cavity 
malignancy, 14 had cancer larynx, 13 had cancer oropharynx and 04 
had cancer hypopharynx, of these we found that of the 34 patients 
(26.77%) tested positive for both HPV and p16, 30 patients (88.23%) 
were male and 04 patient was female, suggesting that HPV was 
implicated in pathogenesis of SCC in such cases.

More than 90% of cancers of head and neck are squamous cell 
carcinoma.[17] Squamous cell carcinoma arises from the regions lined 
by stratied squamous epithelium. The classic malignancies are 
typically preceded by presence of premalignant lesions. The gross 
appearance of early lesions can either be raised, rm, pearly plaques or 
irregular, roughened or verrucous areas of mucosal thickening 
appearing as white plaques. In our study we divided the gross features 
among three types namely; proliferative growth, ulcer and white patch. 
The most common presentation in our study was ulcer seen in 58.27% 
patients. 46 patients presented with proliferative growth and 07 
patients presented with a white patch. Among HPV positive cases 18 
cases presented with ulcer and 22 patients presented as proliferative 
growth. In our study we classied all patients histologically according 
to border's grading. We classied patients into ve major subtypes i.e. 
Oral Intraepithelial Neoplasm (OIN I/II/III), well differentiated SCC, 
moderately differentiated SCC, poorly differentiated SCC and 
verrucous carcinoma. In a study by Chernock RD et al (2011) and 
Lewis JS et al (2016), they described the difference in histological 
difference between HNSCC and HPSCC.[16][17] They stated that 
classically, most oropharynx cancers are well differentiated and often 
show keratinization, which is most often seen in elderly males and 
associated with smoking and alcohol, and were HPV negative. On the 
contrary to this HPV positive cancers are seen among 40- 55 years in 
males, are non-keratinizing with less tobacco and alcohol abuse.

In a study conducted by Gaurav Prahalhad Agrawal et al (2013)[18] 
the prevalence rate of HPV 16 & P16 positive cases on the basis of 
histopathological subtypes was reported as OIN I/II/III (10%), 
WDSCC (44%), MDSCC (14.28%), PDSCC (14.28%) and VC (0%). 
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Tobacco and 
alcohol

05 (14.7%) 08 (8.6%)

None 02 (5.8%) 10 (11.5%)
Sites Oral cavity 22 (55%) 74 (85.05%)

Hypopharyn
x

02 (5%) 02 (2.3%)

Larynx 07 (17.5%) 07 (8.05%)
Oropharynx 09 (22.5%) 04 (4.6%)

Histopathology OIN I/II/III 00 02 (2.3%)
WDSCC 20(58.8%) 43(46.2%)
MDSCC 14 (41.1%) 34 (36.5%)
PDSCC 00 09 (9.6%)
VC 00 05 (5.7%)

Gross 
presentation

Proliferative 
growth

17 (50.0%) 29 (31.1%)

Ulcer 17 (50.0%) 57 (61.2%)
White patch 00 07 (6.3%)

Parameter HPV & 
P16positive 
cases (n=26)

HPV & P16 
negative cases
(n=101)

Gender Males M-22 (84.61%)
(p value-0.9656)

M- 84 (83.16%)

Females F- 04 (15.38%)
(p value-0.9020)

F- 17 (16.83%)

Mean age 56.46 years 45.34 years
Risk factors Tobacco 

chewing
04 (15.38%)
(p value-0.3009)

31 (30.69%)

Tobacco 
chewing and 
smoking

15 (57.69%)
(p value-0.8024)

52 (51.48%)

Tobacco and 
alcohol

05 (14.7%)
(p value-0.2612)

08 (8.6%)

None 02 (5.8%)
(p value-0.7951)

10 (11.5%)

Sites Oral cavity 12 (46.15%)
(p value-0.1844)

84 (83.16%)

Hypopharyn
x

01 (3.84%)
(p value-0.8604)

03 (2.97%)

Larynx 06 (23.07%)
(p value-0.1588)

08 (7.92%)

Oropharynx 07 (26.92%)
(p value-0.05)

06 (5.94%)

Histopathology OIN I/II/III 00 02 (2.3%)
WDSCC 16 (61.53%)

(p value-0.5411)
47 (46.53%)

MDSCC 10 (38.46%)
(p value-0.9659)

38 (37.62%)

PDSCC 00 09 (9.6%)
VC 00 05 (5.7%)

Gross 
presentation

Proliferative 
growth

15 (57.69%)
(p value-0.6101)

31 (30.69%)

Ulcer 11 (42.30%)
(p value-0.4084)

63 (62.37%)

White patch 00 07 (6.3%)



These ndings were consistently seen in our study. Most common 
histology among HPV &P16 patients was WDSCC (61.54%). 38.46% 
patients in our study were MDSCC. No positive cases were observed in 
OIN, PDSCC and VC. HPV positive patients 55% patients were 
having oral cavity lesion and 22.5% patients had oropharynx lesion. 
Most of the HPSCC lesions were moderately differentiated. According 
to study conducted by Mandenhall WM et al (2009), Licitra L et al 
(2006)& ANG KK et al (2010) it has been proved that overall survival 
i n  H P V  p o s i t i v e  S C C  i s  b e t t e r  t h a n  H P V  n e g a t i v e 
counterparts.[19][20] HPV positive cases have better response to 5- 
orouracil and cisplatin based chemotherapy.[21][22] Our study was 
underpowered to study the clinical and biological behaviour of HPV 
positive head and neck cancers. Treatment outcomes were not 
included in our study. During the last decade it has been well 
established that HPV associated head and neck cancers have a distinct 
biological behaviour. The correlation between HPV and, head and 
neck cancer has been studied thoroughly in the western population. 
Above ndings from our study demonstrates that in Indian patients 
with head and neck cancers HPV 16 has a signicant role to play in 
carcinogenesis. HPV positive cases have a varied epidemiological 
prole, risk factors and histology.

CONCLUSION
In a prospective, single centre, cross sectional study conducted on 
histologically proven 127 patients of head and neck squamous cell 
cancers we applied HPV16 and p16 immuno-staining. The results of 
our study have demonstrated that HPV16 plays a signicant role in 
carcinogenesis in head neck cancers. HPV positive tumours have 
distinct biological prole in comparison to the HPV negative 
counterparts in Indian population also. Since the clinical outcomes 
also vary with HPV 16 status of the tumour, HPV testing should be 
routinely performed with HPV16 and p16 immunohistochemistry in 
cases of head and neck squamous cell cancers. Our study was limited to 
study the clinical and biological behaviour of HPV positive head and 
neck cancers. Treatment outcomes were not included in our study. To 
establish the prognostic signicance of HPV in oral malignancies 
more detailed large cohort multi-centric clinical trials should be 
advised.
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