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ABSTRACT
Introduction: Implication of Human Papilloma Virus (HPV) in the carcinogenesis of Oral Squamous Cell Carcinoma (OSCC) 
is debatable subject, p16 overexpression indicates active HPV infection in Oropharyngeal Squamous Cell Carcinoma 
(OPSCC) but in OSCC such relation still needs to be studied. Therefore, we aimed to evaluate the frequency of HPV in OSCC 
patients in the capital of Kurdistan region of Iraq and its concordance with p16 overexpression.
Materials and methods: We retrieved eighty-six Formalin Fixed Paraffin Embedded (FFPE) samples of OSCC from multi 
large pathological centres that located in the capital of Kurdistan, we utilized Immunohistochemistry (IHC) to detect 
the HPV by anti-HPV high risk antibody correlated it with p16 overexpression, besides, twenty FFPE samples of healthy 
gingiva were used as control in this study.
Statistical analysis: Chi square and fisher’s exact tests were used for correlating the HPV status and p16 overexpression 
with clinicopathogical patient’s data. The concordance between HPV and p16 overexpression was evaluated by kappa 
agreement and spearman rank correlation.
Results: The frequency of HPV in OSCC patients were 15.1%, tongue was the most common site affected by HPV infection, 
other patient data including age, gender, grade and stage did not show significant correlation with neither anti-HPV nor 
p16 antibodies. The concordance level between p16 overexpression and the HPV status according to kappa agreement was 
(κ=0.221, p=0.034), Moreover, the correlation according to spearman correlation coefficient was (r=0.229, p=0.034), with 
46.15% sensitivity and 80.82% specificity.
Conclusion: We concluded that HPV infection is still low in Erbil and p16 biomarker has only diminutive significance as 
a predictor of HPV infection in the OSCC patients.
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INTRODUCTION

From the epidemiologic perspective, a curious observation
over the last elapsed few decades was the synchronously
rising in the incidence of HPV positive OSCC [1]. The
causality for such escalation had being related to changes 
in  the  sexual   attitude  in  the  population  across   various 

countries [2].
Worldwide, the exact distribution and prevalence of HPV 
positive OSCC needs to be estimated as the HPV incidence 
varies through different nations and the geographical 
locations, markedly, HPV driven OSCC cases are sharply 
expanding in the Europe, USA and South Asian countries, 
while in developing countries, such proportions are hard 
to be appraised as health institutions lack routine testing 
for HPV infection [3].
The carcinogenesis of HPV driven OPSCC involves binding 
of the viral protein E7 to retinoblastoma protein, in
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activating and degranulation it, which results in prompt 
increases the p16 expression [4]. Interestingly, HPV 
positive and p16 overexpression have been proved to be 
correlated with better prognosis in patients with of 
OPSCC [5].
In OPSCC, p16 is regarded as a surrogate marker for HPV 
infection, however, In OSCC, the subject is controversial, 
and p16 has been demonstrated as a poor indicator for 
HPV infection because of its poor predictive value and 
low sensitivity [6]. Moreover, evidences indicated that 
overexpression of p16 could yield false positive 
prediction for HPV status in 5% to 20% of OSCC patients 
[7].
Unfortunately, up to date, only scant data are 
documented about HPV status in OSCC in Kurdistan that 
prompted us to appraise, identify and synthesize the best 
evidences in an attempt to answer the two foremost 
questions. First: What is the frequency of high risk HPV 
in OSCC in Iraqi Kurdistan inhabitants? Second: Could 
p16 biomarker used as a standalone test for prediction of 
HPV positivity in our OSCC patients?

MATERIALS AND METHODS

Samples selection: In this case control retrospective 
study, we retrieved 86 FFPE samples of OSCC form 
rizgary teaching hospital and private hospitals in 
Kurdistan region of Iraq, in addition to 20 FFPE samples 
of healthy gingiva as control, in the period between 
1/1/2016 and 30/8/2021, any OSCC sample that had 
enough tissue with clinic pathological information was 
included in the study. Samples with previous 
radiotherapy or chemotherapy were excluded from this 
work. The current work was approved and performed at 
college of dentistry/university of duhok; the practical 
part was performed between Februarys to June 2022.
Methods of H and E and IHC stains: From each paraffin 
block of healthy gingiva and OSCC samples, three sections 
with 4 µm thickness were obtained, each mounted on a 
new glass slide, first section was stained with H and E 
stain to make re-evaluation of the diagnosis and tumour 
grade that were previously written in the reports. The 
other two sections were immunohistochemically stained 
with p16 monoclonal antibody (Dakocytomatation, 
MIB-1Clone, 1:300 and anti-HPV high risk monoclonal 
antibody which reacts with HPV subtypes 6; 11; 16; 18;
31; 33; 42; 51; 52; 56; and 58 (dakocytomatation, K1H8 
Clone, 1:50 respectively, using auto strainer and 
envision TM FLEX detection kit from dako (dako/
denmark.
Criteria for IHC evaluation: P16 expression was 
determined as positive when there was diffuse and 
strong nuclear and cytoplasmic staining in >70% of the 
cancer cells [8]. For HPV evaluation, the sample was

considered positive when there was immune reactivity in
the nuclear and/or cytoplasm of the tumour cells [9]. All
the H and E and IHC stained slides were viewed by two
pathologists and photographed using a light microscopy
from Lieca/Germany in central public lab (Figure 1).

Figure 1: Representative photomicrographs of 
immunohistochemical evaluation in oral squamous 
cell carcinoma A x100 and B x400: Positive p16 
expression, C x100: Positive anti-HPV expression, D 
x400 negative expression of anti-HPV.

Statistical analyses: Our data were analysed using IBM 
SPSS Statistics (version: 28.0.1.1.14. Associations of p16 
expression and anti HPV expression with clinic 
pathological variables were tested using Chi-square and 
Fisher’s exact tests, agreement between p16 and Anti-
HPV was evaluated on the one hand by Cohen's kappa 
(denoted by κ), secondly by Spearman’s rank order 
correlation (denoted by r), values of κ<0.20 were judged 
as “poor “, values between 0.21 and 0.40 as “fair”, we 
applied the same rating for the correlation coefficients. P 
value of <0.05 was regarded as statistically significant.

RESULTS

Association of p16 and HPV expression with patient’s 
data: Regarding OSCC, A total of 86 biopsies was 
evaluated in this study. The distribution and associations 
between p16 and HPV and clinic pathological feature of 
OSCC samples are listed in Table 1. The HPV status 
showed significant correlation with the site of the 
tumour, while p16 did not show any significant 
correlation with the investigated clinic pathological 
parameters. Importantly, all samples of healthy 
gingiva were negative for both p16 and HPV expression.

Variables OSCC p16 HPV

n p16-n p16+n HPV-n HPV+n
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Table 1: Associations between p16 and HPV with clinic pathological features of OSCC cases.



Total 86 66 20 73 13

Age
<60 37 26 11 32 5

≥ 60 49 40 9 41 8

P 0.303 0.771

Gender
Male 58 47 11 51 7

Female 28 19 9 22 6

P 0.276 0.337

Site

Lip 44 37 7 42 2

Tongue 20 14 6 14 6

Palate 16 10 6 11 5

Others 6 5 1 6 0

P 0.254* 0.006*

Grade

G1 26 19 7 22 4

G2 56 44 12 47 9

G3 4 3 1 4 0

P 0.821* 1.00*

PT Stage

T1+T2 58 47 11 49 9

T3+T4 28 19 9 24 4

P 0.276 1

G: Grade; HPV: Human Papilloma Virus; PT stage: Pathological T stage, n: number; OSCC: Oral Squamous Cell Carcinoma;*= Fisher exact test, + positive, - negative.

Correlation of p16 overexpression with HPV status:
The distribution of cases is shown in Table 2. The true
positive cases were 6 (7%) and true negative cases were
59 (68.6), while false positive cases were 14 (16.3) and
false negative cases were 7 (8.1) from total samples of
OSCC. According to kappa and spearman’s correlation
coefficient, p16 expression and HPV status revealed fair

significant level of agreement (κ=0.221, p=0.034) and 
fair significant correlation (r=0.229, p=0.034. The 
sensitivity of p16 was 46.15% while specificity was 
80.82% (Table 2).

Cases HPV Total, n (%)

HPV-, HPV+,

n (%) n (%)

p16

p16- 59 (68.6) 7 (8.1) 66 (76.7)

p16+ 14 (16.3) 6 (7) 20 (23.3)

Total 73 (84.9) 13 (15.1) 86 (100)

DISCUSSION

Historically, the crucial risk factors associated with
OPSCCs were alcohol consumption and usage of tobacco,
alarmingly, current epidemiological evidences point out a

significant increase in HPV related OPSCC, hence, in 2020
was postulated that HPV driven OPSCCs were exceeded
cervical carcinomas in United States of America [10].
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Table 2: Association between HPV status and p16 expression in OSCC cases.



In unfortunate, until we elaborated this research, we
realized a lack of published data addressing the HPV in
OSCC in Kurdistan region of Iraq, our study took into
consideration this delimitation, as a consequence, we
demonstrated in this multicentre pivotal study, that the
causality shift into HPV positive OSCC that observed in
the western world has declared itself partly within
patients who are diagnosed in Kurdistan hospitals, we
evidenced it for the first time by the 15.1% HPV positive
OSCC in our study samples. This ratio was not
unanticipated, since the socioeconomic status throughout
Kurdistan region of Iraq is growing, which could push the
region through an epidemiologic transformation.
Interestingly, it is hard to compare the prevalence
precisely with previous studies because of the
remarkable variations in sampling, detection methods,
sample size, and including of different anatomical sites
across studies [11].
There are variable approaches and methods for
identifying the HPV status, clinically; IHC is more
routinely utilized because it shows many benefits as it is
simple, practical and inexpensive [4,12]. In the current
work, we employed both anti HPV high risk antibody and
p16 antibody for determination of the HPV status.
Concerning the patient characteristics, only the site of the
tumour showed significant results in relation to the anti-
HPV expression, tongue was more frequently HPV
cancerous developer (7%). This intriguing allocation
pattern was corroborated also by panzarella and
colleagues [13]. Our and vanshika and colleagues
findings revealed that no significant correlations existed
between the HPV and age, gender, grade and stage of the
tumour [14]. Meanwhile, other studies probed significant
correlations with gender and grade of the tumour [15].
The positivity for p16 overexpression (23.3%) was found
to be within the range certified by the other authors
[6,15,16]. Concerning our set of the p16 positive data, our
findings denoted no significant correlations were
disclosed between p16 overexpression and all
investigated parameters, we thereby confirmed previous
results by other authors [8,17-19]. Conversely, vanshika
and colleagues demonstrated significant correlation with
grade [14]. While, Trinh, et al. found p16 overexpression
is significantly correlated with PT stage of the tumour
[20].
In OPSCC, p16 overexpressed is proven to be a surrogate
indirect biomarker for active HPV infection [21,22].
While in OSCC the subject is debatable. Fair correlation
and concordance were found between p16
overexpression and HPV status (r=0.229, p=0.034)
(κ=0.221, p=0.034) respectively in our samples which
seemed to be in line with Komolmalai, et al. Moreover, we
remarkably discovered that 14 (16.3%) patients with
p16 overexpression were HPV negative, which agreed
with summarizing work of Wang, et al. [23] furthermore,
7 (8.1%) of our patients were p16 negative but HPV
positivity was observed.
In the literature, many studies have tried to elucidate this
critical correlation; each came with distinct results; in

Galvis, et al. Study, all HPV positive cases were found to 
be negative for p16 overexpression, hence p16 was 
suggested as non-indicative of HPV infection [24]. 
Moreover, many other published studies had not 
indicated correlation between p16 overexpression and 
HPV status [25-27]. According to Lechner, et al. opinion, 
p16 overexpression in the lacking of HPV infection in the 
oral cancer could be attributable to alternate molecular 
pathways including inactivation of retinoblastoma 
protein by deletion or mutations and p16 amplification, 
inversely, OSCC patients with HPV positive/p16 negative 
could carry deletions or mutations in p16 gene, thus 
prohibits the p16 from expression [28].
None the less, we are aware of one study by de Lima, et 
al. which stated that p16 overexpression (with 50% cut 
off point) acted as an accurate indirect marker of HPV 
status and it yielded high sensitivity and specificity, they 
came with conclusion that p16 could be used as a marker 
of HPV infection [15]. Arsa, et al. reported that the 
employment of p16 status as a marker for HPV infection 
could be more accurate in western countries where high 
frequency of p16 overexpression and HPV positive OSCC 
found in their population [29].

CONCLUSION

We came with the following conclusions: First, the 
frequency of HPV in OSCC patients is still low in Iraqi 
Kurdistan patients as compared to western countries and 
smoking yet is the crucial risk factor for developing such 
tumour. Second, in spite of positive correlation between 
p16 overexpression and HPV status, the sensitivity of p16 
antibody as a determinant for HPV infection was poor. 
Here in, we reported that p16 is a poor diagnostic tool 
and recommend not carrying out this test as a predictor 
of HPV related OSCC for our patients.

LIMITATIONS

However, this work has several limitations, we could 
not include all centres of pathology in Kurdistan, 
besides, further data gathering is needed as heath 
system in Kurdistan receives patients also form the 
other cities of Iraq which may hamper the results.
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