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Abstract

Background: Squamous cell carcinoma (SCC) in head and neck region has a high worldwide prevalence. Increased
accuracy in diagnosis is achieved by immunohistochemical markers.

Objectives: To evaluate the immunohistochemical expression of p63 and p40 in SCC and correlate with histological
grades to determine p40 as a better potential diagnostic immunohistochemical marker for SCC.

Methods: Descriptive cross-sectional study was conducted on eighty-three cases of SCC of head and neck from March
2020 to February 2022 at Pathology Department, KEMU, Lahore. Data including age, sex, risk factors and tumor site
was collected. SCC grading was done on H&E stained tissue sections. Staining with p63 and p40 was performed and
independently scored for percentage of tumor cells stained and intensity of nuclear staining. The results were compared
using H-scores in all grades of SCC. Data was entered in Statistical Package for Social Sciences(SPSS-26).
Quantitative variables like age were presented as mean £SD. Qualitative variables as frequency and percentages.
Correlation of two groups was done by applying Chi-square test. P value <0.05 was taken as significant.

Results: SCC was graded according to the W.H.O. grading system. All cases stained positive for p63 and p40. Strong
nuclear staining by p40 was observed in 65.02% cases versus 42.17% by p63. The mean tumor area stained by p40 was
greater than p63 (90.35% vs 75.5%) in all cases. A significant higher mean H-score for p40 (9.69+2.86) versus p63
(7.05+3.12) was observed as indicated by significant P-value. The mean H-score of p40 immunoreactivity was 10.11
and p63 was 6.00 in poorly differentiated SCC. Males comprised 74.70% cases whereas females 25.30% only. SCC in
oral cavity was (96.39%) followed by oropharynx and larynx.

Conclusion: P40 immunohistochemical marker was better compared to P63 for the diagnosis of SCC particularly in
poorly differentiated SCC.
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critical to cellular and genetic stability. ANp63, desig-
nated as p40 is a shorter isoform of p63 which lacks the
transactivation domain at the N-terminal of the protein
has been frequently over expressed in various carcino-
mas, including head and neck squamous cell carcino-
mas.** This oncogenic role of p40 has been highlighted
and used as high-quality screening antibody for deter-
mining squamous origin of carcinomas at various sites.’
An antecedent analysis revealed significant expression
of p40 in contrast to other markers for the differentiation
of poorly differentiated squamous cell carcinoma, non-
keratinizing squamous cell carcinoma and neuroendo-
crine carcinomas.’ The diagnostic reliability of p40 is
excellent as its specificity is 98% - 100%." To eliminate
pitfalls in the diagnosis, this enhanced accuracy of p40
is also utilized where sarcomatoid carcinoma required
differentiation from mesenchymal tumors.’

A statistically significant over expression of p63 has
been associated with higher stage and grade of oral cavity
squamous cell carcinoma, hence its poorer prognosis
in recent studies conducted in Iran and Indian hospitals.™"
However, no recorded research data of p40 and p63
analysis of Head and neck SCC in the population of
Pakistan is available up to date. In the present study,
the expression of both markers in all histological grades
of'squamous cell carcinoma was analysed. We determi-
ned the expression of immunomarkers p63 and p40 in
all histological grades of head and neck squamous cell
carcinomas.

Methods

It was a Descriptive Cross-Sectional Study conducted
at Histopathology section of Department of Pathology,
King Edward Medical University, Lahore. A total of 83
patients of all ages and gender with histological diagno-
sis of squamous cell carcinoma of head and neck region
were included in the study. Patients having coexisting
malignancy other than squamous cell carcinoma of head
and neck region and those undergoing chemotherapy/
radiation therapy for cancers were excluded. Sample
size of 83 was estimated by using 95% confidence level,
using 7% absolute precision with expected percentage
of P40 as 98.8% and p63 as 89.5%". Selected sample
case tissue blocks, histopathology reports and written
informed consent of patient with information on ques-
tionnaire form was taken with permission from concer-

ned department.

One tissue section for haematoxylin and eosin staining
and two sections for immunohistochemical staining
were taken. Haematoxylin and eosin staining was per-
formed. Two pathologists confirmed and reported the
diagnoses and graded tumor according to the histological
features of SCC according to W.H.O.grading system as
well, moderate and poorly differentiated carcinoma.

Immunohistochemical staining with p63 and p40 was
done using standard technique and analysed to record
results. The brown nuclear staining intensity profile of
p40 and p63 immunohistochemical markers among 83
cases under study was interpreted as: score O(negative),
score 1(weak), score 2(moderate) and score 3(strong).
The percentage of immunoreactive tumor cells was
interpreted for distribution in quartiles. Score of 1 to 4
was given for expression intensity as follows: Score 1
(1-25%) Score 2 (26-50%), Score 3 (51-75%) and score
4(76-100%). H-score representing the extent of immuno-
reactive cells multiplied with intensity of brown nuclear
staining was calculated for each case.

Results

A total 83 cases diagnosed as SCC of head and neck
region subsites including oral cavity, oropharynx, hypo-
pharynx and larynx were included in our study. The
mean age of included patients was 49.71+12.17years
with a male to female ratio of 3:1. According to the loca-
tion, highest frequency was seen in oral cavity (96.39%)
whereas no case in hypopharynx region was identified.
One case of laryngeal carcinoma and two cases of oro-
pharynx were reported. Oral cavity carcinomas were
mostly located on tongue, buccal vestibule, alveolus,
palate, lip and mandible. The squamous cell carcinomas
of well (n=54), moderate (n=20) and poor (n=9) differen-
tiation were graded on tissue biopsy and IHC slides were
examined for staining intensity and the percentage
area covered.

All 83 cases under study were positive for the brown
nuclear expression of P40 marker. The strong staining
intensity of p40 is greater number of patients compared
to p63. Whereas, moderate intensity (score 2) and weak
intensity (score 1) of p63 tumor marker were observed
more frequently in all grades of cancer compared to
p40 (Table-1).
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Table 1: /llustrates the pattern of brown nuclear staining
intensity in the histological grades of squamous cell carci-
noma of head and neck region.

Grade of Staining Marker
SCC Intensity p40 p63
Well 0 0 1
1 1 4
2 19 23
3 34 26
Moderate 1 0 2
2 7 12
3 13 6
Poor 1 0
2 2 5
3 7 3

The mean area of tumor covered by P40 staining is
90.35% (mean score 3.61, SD 0.64) whereas the mean
area of tumor covered by P63 staining is 73.5% (mean
score 2.94, SD 0.83). The difference in the area stained
covered by P40 compared to P63 indicates that P40 can
be a better diagnostic marker across all grades of
squamous cell carcinoma.

The mean value of p40 in well differentiated carcinoma
is (3.56+-0.66) compared to p63 (3.02+0.86). The mean
value of p40 in moderately differentiated carcinoma
is (3.80+-0.52) compared to p63 (2.90+0.79). The mean
value of p40 in poorly differentiated carcinoma is (3.56
+-0.73) compared to p63 (2.56+0.73). The expression
of p40 is greater than p63 as indicated by significant
p-value of <0.05 in all grades of squamous cell carcinoma
(Table 2).

Table2: Comparison of Mean Percentage of Immuno-
reactive Cells in Both Markers According to Grade Of SCC

Marker (mean percentage)

Grsa((:lé of p40 p63 P value
Mean SD Mean SD

Well 3.56 0.66 3.02 0.86 0.0004

Moderate 3.80 0.52 2.90 0.79  0.0001

Poor 3.56 0.73 2.56 0.73 0.0100

Table 3: Comparison of H score of Immunoreactive Cells
in Both Markers According to Grade of SCC

Grade of H-SCORE P
SCC L il Value
Mean SD Mean SD
Well 9.44 2.96 7.46 337 0.0016
Moderate 10.15 2.52 6.40 2.35 0.0001
Poor 10.11 3.10 6.00 2.74 0.008

The mean H-score of P40 immunohistochemical stain is
9.69+2.86 and the mean H-score of P63 is 7.05 +
3.12(Table 3). The mean H-score of p40 tumor marker
is significantly higher than p63 in all grades of squamous
cell carcinoma among 83 patients in our study, as
indicated by significant P-value. These results also
indicate that p40 is a better diagnostic marker for
squamous cell carcinoma of head and neck.

Hematoxylin and Eosin P40 Staining P63 Staining

Staining

Figure 1 a,b,c: Staining of Well differentiated SCC

Hematoxylin and Eosin P63 -Staining )

Staining

P40 Staining

Figure 2 a,b,c: Staining of Moderately Differentiated
SccC

P40 Staining

Hematoxylin and Eosin P63 Staining

Staining

Figure 3 a,b,c: Staining of Poorly Differentiated
SccC

Discussion

In a study on Pakistani population, the head and neck
squamous cell carcinoma has been reported at a mean
age 51.51 £ 12.35 years which is in accordance with
our population under study. The average age 0f49.71
+12.17 years was recorded in our study. *

The frequency of well, moderate and poorly differen-
tiated squamous cell carcinoma of head and neck in the
patients was 65.06%, 24.10% and 10.84%. Our study’s
limitation, due to the low prevalence number of poorly
differentiated carcinoma patients can be owing to low
turnover of biopsy samples, patients seeking professional
second opinion and non-provision of immunohisto-
chemistry for confirmatory diagnosis at Mayo Hospital
Lahore.
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Induction of tumorigenesis and transition from benign
to malignant cells is identified by several biomarkers,
particularly p40 and p63 in head and neck squamous
cell carcinomas.”"*

ANP63 causes the 3-catenin to accumulate in the nucleus,
enhancing oncogenic potential of cells.” ANp63 (p40)
overexpression in premalignant lesions of oral cancers
serves as a potential biomarker for early detection in
oncogenesis."

Previous studies conducted on squamous cell carcinoma
in various tissues of body support the vast usefulness
of p63 and p40 immunohistochemical markers.”” A
study conducted on advanced esophageal squamous
cell carcinoma reported ANp63(p40) was highly expre-
ssed in 75.6% of their patients and predicted their poor
prognosis.”

A wide array of studies on lung tissue used p40 for
characterization of lung malignancies as squamous cell
carcinoma. Among the several immunomarkers analysed
on lung tissue, the incidences of a positive P40 expre-
ssion were 100 % in squamous cell carcinoma, with
specificity of 98.81 %.”* Of significance is high speci-
ficity of p40 isoform for squamous cell carcinoma, with
sensitivity similar to p63 expression.”"* These findings
are in accordance with our results of H score, p40 dis-
playing a higher mean percentage compared to p63.

The necessity to make accurate histological diagnosis
supported by ancillary techniques, such as immuno-
histochemistry on minimal amount of tissue specimen
probed us to study and determine the better marker for
squamous cell carcinoma. We verified the superior
expression of p40 in detecting squamous cell carcinoma,
particularly in poorly differentiated carcinomas in our
subset population of Pakistan. H-scores shows signifi-
cant p-value for p40 in all grades of squamous cell carci-
noma when compared to p63 expression, claiming it
be a superior diagnostic immunohistochemical stain
to support microscopic analysis of pathologists.

Conclusion

It was concluded from our study results that p40 is a
better immunohistochemical stain than p63 for diagno-
sing SCC. This will positively impact accuracy of histo-
logical diagnosis of SCC.

Ethical Approval: The Institutional Review Board,

KEMU approved this study vide letter No. 48/ RC/
KEMU/2020.

Conflict of Interest: The authors declare no conflict
of interest.

Funding Source: None

Authors' Contribution:

AZ: Conception & design, analysis & interpretation
of data, drafting of article, critical revision for important
intellectual content, final approval

RA: Conception & design, critical revision for important
intellectual content, final approval

SH: Conception & design, drafting of article, final
approval

ZM: Analysis & interpretation of data, drafting of
article

HT: Analysis & interpretation of data, drafting of
article

AM: Analysis & interpretation of data, critical revision
for important intellectual content, final approval

References

1. Haidar Z, Fernandez A, Fernandez J, Marshall M,
Martinez R, Niklander S. Difference in EGFR expre-
ssion and mean vascular density in normal oral mucosa,

oral epithelial dysplasia and oral squamous cell carci-
noma. Journal of Oral Research. 2017;6(2):39-45.

2. ZhouB, LiD, ChengJ, Deng K. An academic achieve-
ments visualization research in the past 30 years: research
on rehabilitation for head and neck cancer. Frontiers
in Oncology. 2024;14(1): 1389806

3. Joshi P, Dutta S, Chaturvedi P, Nair S. Head and neck
cancers in developing countries. Rambam Maimonides
Med.J.2014;5(2):¢0009

4. Samanta A, Saha P, Johnson O, Bishayee A, Sinha D.
Dysregulation of delta Np63 alpha in squamous cell
carcinoma and its therapeutic targeting. (BBA)-Reviews
on Cancer. 20231879(1):189034.

5. GattiV, Fierro C, Annicchiarico-Petruzzelli M, Melino
G, Peschiaroli A. ANp63 in squamous cell carcinoma:
defining the oncogenic routes affecting epigenetic
landscape and tumour microenvironment. Molecular
oncology.2019;13(5):981-1001.

6. Smirnov A, Lena AM, Cappello A, Panatta E,
Anemona L, Bischetti S, Annicchiarico-Petruzzelli
M, Mauriello A, Melino G, Candi E. ZNF185 is ap63
target gene critical for epidermal differentiation and
squamous cell carcinoma development. Oncogene.

July - September 2024 | Volume 30 | Issue 03 | Page 241



Annals of King Edward Medical University

10.

11.

12.

13.

14.

15.

16.

2019;38(10):1625-38.

Tacha D, Bremer R, Haas T, Qi W. An immunohisto-
chemical analysis of a newly developed, mouse mono-
clonal p40 (BC28) antibody in lung, bladder, skin, breast,

prostate, and head and neck cancers. Arch Pathol Lab
Med. 2014;138(10):1358-64.

Sinha A, Chandra S, Raj V, Zaidi I, Saxena S, Dwivedi
R. Expression of p63 in potentially malignant and
malignant oral lesions. JOBCR 2015;5(3):165-72.

Bishop JA, Montgomery EA, Westra WH. Use of p40
and p63 immunohistochemistry and human papillo-
mavirus testing as ancillary tools for the recognition of
head and neck sarcomatoid carcinoma and its distinction

from benign and malignant mesenchymal processes.
Am J Surg Pathol. 2014;38(2):257-64.

Venkatesh A, Wadhwan V, Aggarwal P, Reddy V, Sharma
P, Gotur SP, Saxena C. Elevated p63 expression as an
indicator for poorer prognosis in squamous cell carcino-
mas of the oral cavity: An immunohistochemical study.
IJMPO.2018;39(02):146-52.

Saghravanian N, Anvari K, Ghazi N, Memar B, Shahsa-
vari M, Aghaee MA. Expression of p63 and CD44 in
oral squamous cell carcinoma and correlation with
clinicopathological parameters. Arch. Oral Biol. 2017;
82(1):160-5.

Lewis JS, Chernock RD, Bishop JA. Squamous and
neuroendocrine specific immunohistochemical markers
in head and neck squamous cell carcinoma: a tissue
microarray study. Head and Neck Pathology. 2018;
12(1):62-70.

Monteiro LS, Delgado ML, Ricardo S, do Amaral B,
Salazar F, Pacheco JJ, et al. Prognostic significance of
CD44v6, p63, podoplanin and MMP-9 in oral
squamous cell carcinomas. Oral Diseases.
2016;22(4):303-12.

Hashmi AA, Bukhari U, Aslam M, Joiya RS, Kumar R,
Malik UA, et al. Clinicopathological Parameters and
Biomarker Profile in a Cohort of Patients With Head
and Neck Squamous Cell Carcinoma (HNSCC).
Cureus. 2023;15(7).

Ranganath K, Feng AL, Franco RA, Varvares MA,
Faquin WC, Naunheim MR, et al. Molecular

biomarkers of malignant transformation in head and
neck dysplasia. Cancers. 2022 ;14(22):5581.

Cocuz IG, Popelea MC, Niculescu R, Manea A, Sabau
AH, Tinca AC, et al. Pathophysiology,
Histopathology, and Differential Diagnostics of
Basal Cell Carcinoma and Cutaneous Squamous Cell
Carcinoma—An Update from the Pathologist’s Point

17.

18.

19.

20.

21.

22.

23.

24.

25.

of View. Int. J. Mol. Sci. 2024;25(4):2220.

Choe JH, Mazambani S, Kim TH, Kim JW. Oxidative
Stress and the Intersection of Oncogenic Signaling and
Metabolism in Squamous Cell Carcinomas. Cells 2021;
10(1):606.

Pansini PF, do Valle IB, Damasceno TC, de Abreu PM,
Co AC, Lopez RV, et al. Differential expression of
potential biomarkers of oral squamous cell carcinoma
development. Head and Neck Pathology. 2021; 15(1):
1127-36.

Steurer S, Riemann C, Biischeck F, Luebke AM, Kluth
M, Hube-Magg C, etal. P63 expression in human tumors
and normal tissues: a tissue microarray study on 10,200
tumors. Biomarker research. 2021;9(1):1-4.

Xu QQ, Li QJ, Xu Z, Lan LL, Hou Z, Liu J, et al.
Prognostic value of the immuno-histochemical score
based on four markers in head and neck squamous cell

carcinoma. Frontiers in Immunology.
2023;14(1):1076890.

Kumakura Y, Rokudai S, lijima M, Altan B, Yoshida T,
Bao H, etal. Elevated expression of ANp63 in advanced
esophageal squamous cell carcinoma. Cancer
Science.2017;108(11):2149-55.

Agrawal M, Goyal V, Arya A, Katiyar GD, Mohan N.
Diagnostic Utility of TTF-1 and P40 Immunohisto-
chemical Markers for Subtyping of Non-Small Cell
Lung Carcinoma. Journal of Medical Sciences. 2023;
9(1):37.

Wang JY, Wang XM, Xu XY, Li SR, Liu XL. Expression
and significance of CK5/6, P63, P40, CK7, TTF-1,
NapsinA, CD56, syn and CgA in biopsy specimen of
squamous cell carcinoma, adenocarcinoma and small
cell lung carcinoma. Int. j. morphol. 2020;38(2):247-
51.

Thamtam V, Uppin S, Hui M, Kumar N, Bhaskar K,
Bala S, Sadashivudu G, Paramjyothi G. Validation of
superiority of p40 over p63 in differentiating squamous
cell carcinoma and adenocarcinoma lung. [JMPO.
2020;41(04):535-42.

Tejaswi P, Tabassum S, Syeda Iqra Taskeen S. A Com-
parative Analysis of P40 and P63 Immunomarkers
for Differentiation of Squamous Cell Carcinoma and
Adenocarcinoma Lung. EJCM. 2024;14(1):65-70.

July - September 2024 | Volume 30 | Issue 03 | Page 242



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

