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Introduction. Oropharyngeal squamous cell carcinomas are often found to be associated with human papilloma virus
(HPV) infection. The prevalence of HPV infection among oropharyngeal squamous cell carcinomas patients in India is
comparatively lower to that of the same worldwide.

Aim. To find out the prevalence of HPV infection among oropharyngeal squamous cell carcinomas patients who present-
ed in our hospital.

Settings and design. Retrospective cross-sectional study.

Materials and methods. Tissue block of 60 patients with biopsy-proven oropharyngeal squamous cell carcinomas were
subjected to immunohistochemistry for evaluating p16 expression. The p16 expression pattern was correlated with the
demographic details. Data was entered in Microsoft Excel and Statistical Analysis was done with the help of SPSS version
22 (IBM Corp. Released, 2013. IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp.).

Results. Prevalence of HPV infection in our study was found to be 11.7 %. 85.8 % of all p16-positive patients had
moderate-well differentiated disease. 6 out of 7 p16-positive patients had higher T stage (T3-4). All the patients who
were p16+ were found to have a higher Nodal stage (N2-3). 100 % of all p16+ patients were found to have stage IV
disease.

Conclusion. Prevalence of HPV infection was found to be similar to that of previous studies conducted in India. These
patients also presented with advanced nodal disease at presentation and thereby, an advanced overall stage.
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PacnpoctpaHeHHocTb uHGekuuu HPV/p16+ cpeamn nauneHToB ¢ opocdapuHreanbHom
NJIOCKOK/IETOYHOM KapLMHOMOW B LleHTPe BbICOKOCNELNanu3MpoBaHHON MeAULUHCKON NOMOLLU
B l0xxHon UHpun
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Beepenue. OpocdapuHreansHas NI0OCKOKNETOYHAA KAPLMHOMA YacTO CBA3aHa C 3apaXXeHWeM BUPYCOM NanuaNoMbl Yeno-
Beka (BMY). PacnpocTpaHeHHocTb uHdekuumn BMY cpean nauneHToB ¢ faHHoi natonorueil B IHAUM CpaBHUTENBHO HUXKE,
ueMm B ipyrux CTpaHax.

Llenb uccnepoBanmna — onpefennts pacnpocTpaHeHHOCTb MHMeKumn BIMY cpepn nauueHToB € opodapuHreanbHoii nio-
CKOKJIETOYHOI KapLUHOMOW, NONYYaBLLMX leyeHKe B HaLel bonbHuLe.

NmsaitH uccnepoBaHua. PeTpocnekTMBHOE OAHOMOMEHTHOE UCCe[0BaHME.



OKCMEPUMEHTAJIbHASA CTATbA

Marepuanbl n metoabl. 06pa3ubl TKaHel 60 NaLUEHTOB C NOATBEPXKAEHHbBIM BUONCHel AnarHo3om «opodapuHreanbHas
MOCKOKNETOYHAs KapLMHOMa» GbIIN UCCNIef0BaHbl UMMYHOMMCTOXMMUYECKM Ha 3Kcnpeccuto p16. beino nposefeHo cpas-
HeHuMe npoduns Kkcnpeccumn plé c gemorpaduyeckumn faHHbIMU. MonyyeHHble pe3ynbTaTbl OLEHeHbl C MOMOLLYbIO Npo-
rpammbl Microsoft Excel. CTaTucTuyeckuii aHann3 BLINOHEH C UCMOJIb30BAHUEM NPOTPaMMHOr0 obecneyeHuns SPSS version
22 (IBM Corp. Released, 2013. IBM SPSS Statistics ans Windows, sepcus 22.0, ApMoHk, Huto-Mopk: IBM Corp.).
Pesynbratbl. YacToTa BcTpeyaemoctun BMNY B Hawem nccnegosanum coctasuna 11,7 %. CpegHe- v BbicokopnddepeHum-
poBaHHoe 3aboneBaHue Habnwaanock y 85,8 % NaLMEHTOB C NONOXUTENbHOI 3Kcnpeccueit pl6. Llectb U3 7 6oNbHBIX
C TaKoil 3Kkcnpeccueit p16 umenu Gonee Boicokylo T-ctaputo (T3—4), a Bce BoNbHbIE C TAKMM NOKA3aTeneMm — BbICOKYIO
N-ctaguio (N2-3). Y Bcex nauueHToB € NONOXUTENbHOI 3KCnpeccueit p16 Habntoganock 3abonesaHue cragum IV.
3akntoueHue. PacnpocTpaHeHHOCTb UHbekLuu BIMY 6bina 6113KOM K 3HAYEHUSAM, NOJYYEHHBIM B APYrUX UCCIEA0BAHMUAX
8 MHauu. [Ins naumeHTOB ¢ 3T0il MHEKL el TakKe ObiNU XapaKTepHbI BOBNEYEHHOCTb iumMdaTudeckux y3nos (N-cTagus)
B NaTONOrMyeckuii npouecc u 6onee Bbicokas obwas cTagus 3abonesaHus.

KnioueBble cnoBa: MHGMUMPOBaAHME BMPYCOM NANWNOMbl YeNoBeKa, OpodapuHreanbHblil pak, pacnpoCcTpaHeHHOCTb
UHbEKLMM, MHAKIACKas cybnonynsums

Ina uutuposaHua: Jawahar Vaishak, Banerjee Sourjya, Kini Jyoti u gp. PacnpoctpaHeHHocTs nHdbekuun HPV/pl6+
Cpefy NaLMeHTOB ¢ opodapuHreasbHoi NNOCKOKNETOYHOM KapLMHOMON B LEHTPE BbICOKOCNELMANU3UPOBAHHOM MEAULIMHCKOM
nomoluy B KOxHoi NHpum. Yenexn monekynspHoit oHkonorun 2023;10(3):98-102. (Ha aHm.). DOI: 10.17650/2313-805X-
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INTRODUCTION

Head and neck cancers approximately accounts for
900,000 cases worldwide with over 400,000 deaths annual-
ly. They comprise 30 % of all malignancies in India [1].
Consumption of tobacco products and alcohol are the typ-
ically associated risk factors [2].

Oropharyngeal squamous cell carcinomas (OPSCC)
are often found in association with human papilloma virus
(HPV) infection. They generally present with advanced
nodal disease at presentation. However, they respond better
to definitive treatment [3].

Increased HPV viral load noted in OPSCC leads to in-
creased expression of oncoproteins E6 and E7, causing
suppression of p53 and pRb, which indirectly causes over-
expression of pl16. This increased expression of pl6 is
known to be an excellent surrogate marker of active trans-
forming infection of high-risk HPV types [4]. Hence, im-
munohistochemical staining of p16 is considered a highly
sensitive detection method for active HPV infection [5].

This study was conducted to find out the prevalence
of HPV infection in OPSCC patients by evaluating the
p16 expression by immunohistochemistry (IHC) in our
centre.

MATERIALS AND METHODS
Study design. A total of 60 oropharyngeal histopatho-
logical specimens of OPSCC patients who presented in our
centre from 2017 to 2022 were available for final evaluation
and were selected based on the following inclusion/exclu-
sion criterion.
Inclusion criteria: patients who presented with the di-
agnosis of OPSCC in our centre.
Exclusion criteria:
+ all head and neck carcinomas except OPSCC;
* incomplete medical records;
+ inadequacy/unavailability of histopathological specimens.
Ethical clearance: patient consent was taken, and the
institutional ethical committee approval was obtained “IEC
KMC MLR 12-2020/419”.

Patients were staged according to the 7" edition of Ame-
rican Joint Committee on Cancer (AJCC) Tumor, Nodus
and Metastasis (TNM) classification of malignant tumours,
using their respective clinical notes and radiological imag-
ing records, as the pl6 expression assessment was done
afterwards. Tumour and lymph node status were divided
into two categories (T1—2 and T3—4; NO—1 and N2-3,
respectively). Other demographic data were also noted.

Staining procedure. All the biopsy slides were initially
reviewed, and appropriate blocks with the maximum tu-
mour content were chosen for immunohistochemistry.
3-micron thin sections were cut from the tumour blocks.
These sections were incubated for 1 hour at 80 degrees Cel-
sius. The antigen retrieval solution was prepared and
pre-heated in the microwave oven for 5 minutes. The slides
were dipped in this pre-heated solution, incubated for 20
minutes, and then allowed to cool. Then the slides were
washed under running tap water, after which they were
transferred to distilled water. After this step, a blocking
agent (a buffered casein solution with sodium azide) was
added to the solution and incubated for 10 minutes. The
slides were again washed with distilled water and dipped in a
wash buffer solution, which was made separately, for 10 mi-
nutes. After this, the primary antibody for p16 (clone
MXO007, “Dako”) was added to the slides and incubated for
40 minutes at room temperature. After incubation, slides
were washed in the wash buffer for 10 minutes. Then the
linker solution was added to the slides and incubated for
20 minutes at room temperature. Following this, the slides
were again washed with wash buffer for 10 minutes. After
this step, the secondary antibody, horse radish peroxidase
(HRP), was added to the slides and incubated for 30 min-
utes at room temperature. After 30 minutes, the slides were
washed in the wash buffer for 10 minutes and then treated
with a freshly prepared diaminobenzidine (DAB) solution,
following which the slides were incubated for 5 minutes at
room temperature. Next, the slides were washed with
a wash buffer for 5 minutes. Finally, counterstaining was
performed with Meyer»s haematoxylin for 3 minutes.
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Positive control was used for the verification of the marker,
the staining procedure, and the expression pattern on the
respective slides. The strong, diffuse, and homogenous pat-
tern of expression of p16 in both cytoplasm and nuclei was
considered positive p16 expression.

Statistical analysis. Data was entered in Microsoft Ex-
cel and Statistical Analysis was done with the help of SPSS
version 22 (IBM Corp. Released, 2013. IBM SPSS Statis-
tics for Windows, Version 22.0. Armonk, NY: IBM Corp.).
A descriptive analysis was used to indicate the distribution
of the quantitative variables in terms of mean, standard de-
viation (SD)/median, inter-quartile range (IQR). The
qualitative variables were defined in terms of percentages
by category. Association between pl6 expression and de-
mographic data was calculated using the Chi square test.
p-value of <0.05 was considered as significant value.

RESULTS

Demographic data. A total of 60 patients were included
for final evaluation in this longitudinal study. The median
age in this study was found to be 60 years (mean = SD =
58.27 £ 10.09) (table 1). Majority of the patients were
found to be males with a male: female ratio of 9: 1 (table 2).
The commonest subsite among the parts of the oropharynx
involved in this study was found to be the tonsil (48.3 %)
followed by the base of tongue (36.7 %) (table 2). Histo-
pathological examination revealed that majority of the pa-
tients (60 %) had moderately differentiated squamous cell
carcinoma (MDSCC) followed by well-differentiated squa-
mous cell carcinoma (WDSCC) (30 %) and poorly differen-
tiated squamous cell carcinoma (PDSCC) (10 %) (table 2).

In this study, 50 patients (83.4 %) had advanced T stage
(T3—4) and 47 (78.4 %) had advanced N stage (N2-3) (ta-
ble 2). 46 out of 60 patients (76.7 %) had stage 1V disease.
18.3 % had stage 111 disease, 55 had stage 11 disease.

Table 1. Demographic data (median 60, mean *+ SD 58.27 + 10.09; range 47)

Number of patients
Parameter
n %
Age, years:
<60 29 48.3
>60 31 51.7
total 60 100.0

Prevalence and correlations. Out of the 60 total patients
in the study, 7 patients (11.7 %) were found to be p16-pos-
itive (HPV-associated) (table 3, figure). 85.8 % of all
pl6-positive patients had moderate-well differentiated dis-
ease whereas 90.6 % of all pl6-negative patients had mod-
erate-well differentiated disease. 6 out of 7 pl6-positive
patients had higher T stage (T3—4). 83.1 % of pl6-negative
patients had T3—4 stage. All the patients who were p16+
were found to have a higher nodal stage of N2—3. Whereas
only 75.5 % of the p16— patients were found to have N2—3
nodal stage. 100 % of all p16+ patients were found to have

stage 1V disease. 73.6 % of pl6— patients were found
to have stage IV disease (table 4).

Table 2. Clinical data

Number of patients
Parameter
n %

Gender:

male 54 90

female 6 10
Subsite:

base of tongue 22 36.7

soft palate 8 13.3

tonsil 29 48.3

uvula 1 1.7
Histological grade:

WDSCC 18 30

MDSCC 36 60

PDSCC 6 10
T stage:

T1-2 10 16.6

T3—4 50 83.4
N stage:

NO-1 13 21.6

N2-3 47 78.4
Overall stage:

| 0 0

11 3 5

111 11 18.3

v 46 76.7

Note. Here and in table 4: WDSCC — well-differentiated
squamous cell carcinoma; MDSCC — moderately differentiated
squamous cell carcinoma; PDSCC — poorly differentiated
squamous cell carcinoma.

Table 3. Prevalence of human papilloma virus

Number of patients
p16 status
n %
Negative 53 88.3
Positive 7 11.7
Total 60 100.0
DISCUSSION

It is clear from previous studies that there is a signifi-
cant association between HPV infection and head and neck
cancer, especially in OPSCC. The prevalence of this HPV
infection is generally seen higher in the western population
when compared to that of Indian population.

B.J. Cline et al. conducted a study including 31702
OPSCC patients in which the mean age at diagnosis was
found to be 60.3 years. In this study, 22.9 % were females
and 77.1 % were males [6]. Similarly in our study, the mean
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Table 4. Correlations with human papilloma virus status etal. conducted a study in 2008 including 12.7 million cas- &

. . es to quantify the burden of cancers associated with infec- o

Parameter p16-(p;§1tlve plﬁ-?;g)atlve p-value tions worldwide. The pattern of HPV prevalence among N

’ ’ oropharyngeal carcinoma (OPC) patients from various s

Histological grade: regions in this research was as follows: 56 % in North «
\IC/I/DDE%(C: :gg ég‘zl 0616 America, 39 % in Nort'hern & Western Europe', 38 %
PDSCC Y 94 in Eastern Europe, 17 % in Southern Europe, 45 % in Aus-
’ ’ tralia, 52 % in Japan, and 13 % in the remaining countries
T stage: combined [8]. A study by A. Bahl et al. in India revealed
%_‘2‘ ég% égg 0.857 22.8 % of patients had HPV-associated disease among the
’ ’ total 105 patients with OPC [2]. Studies conducted by
N stage: V. Murthy et al. and M.K. Sannigrahi et al. including OPC
NO-1 0 24.5 0.139 patients from Indian subpopulation also had similar rates
e Lo e of prevalence — 20 % and 15 % respectively [9, 10]. The
Stage: prevalence of HPV in our study was found to be 11.7 %.
I 0 0 The slight variations in prevalence rates amidst the various
HI 8 25668 0.299 studies conducted may be attributable to the technique
v 100 73.6 of detection chosen, which may be HPV DNA in-situ hy-

W pl6-negative
W pl6-positive

Prevalence of human papilloma virus

age at diagnosis was found to be 58.2. Out of the total 60
patients, 54 of them (90 %) were males, and the remaining
6 patients (10 %) were females. A study done by Tristan
tham et al which included 23297 OPSCC patients had ton-
sil as the most common subsite (96.4 %) and poorly differ-
entiated squamous cell carcinomas as the most common
histology (38.9 %) [7]. Our study also had tonsil as the most
common subsite (48.3 %) followed by the base of tongue
(36.7 %). Majority of the patients had moderately differ-
entiated squamous cell carcinomas as the most common
histological grade in our study (60 %) followed by well-dif-
ferentiated squamous cell carcinomas (30 %).

According to the Centers for Disease Control and Pre-
vention (CDC), among the US population, 70 % of the OPSCC
patients are associated with HPV infection. C. de Martel

bridization (ISH), HPV DNA polymerase chain reaction
(PCR), or IHC for the interpretation of p16 expression.

In a study by N. Wakisaka et al., 35.8 % patients had
advanced T stage (T3—4), 60.3 % had higher N stage (N1—
3) and 75.4 % had advanced stage disease (stage 111-1V).
Among the HPV-positive patients in this study, 31.8 % had
T3—4 stage, 77.2 % had N1-3 disease and 81.8 % had
stage II1I-IV disease [11]. Out of the total 60 patients in our
study, 83.3 % had T3—4 stage, 78.3 % had N2—3 stage and
76.6 % had stage 1V disease. In the HPV-positive patients
in our study, 85.8 % had T3—4 stage, 100 % of the patients
had N2-3 disease and 95 % had stage IV disease.

In summary, our study demonstrated an HPV-positiv-
ity rate of 11.7 % among the 60 total patients taken up for
evaluation. Similar to previous literature, the HPV-positive
patients in our study presented with advanced nodal disease
at presentation and thereby, an advanced overall stage. Fur-
ther follow-up of these patients including their treatment
details, determination of possible prognostic markers, and
evaluation of their survival parameters can be done which
can help in modifying the existing treatment modalities as
HPV-associated OPSCC are known to have better progno-
sis according to literature.

CONCLUSION

Prevalence of HPV infection was found to be similar
to that of previous studies conducted in India. These pa-
tients also presented with advanced nodal disease at pres-
entation and thereby, an advanced overall stage.

YCNEXWU MONEKYNAPHOU OHKOJIOTUN
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