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ABSTRACT

Background: pl16 is a tumor suppressor protein important in regulating cell cycle. In bladder cancer, p16
mutations are widespread and tend to be more prevalent in low-grade superficial tumors than in higher-grade
invasive tumors.

Objective: To evaluate expression of p16 in 25 cases of cervical squamous cell carcinoma and 25 cases of
urinary bladder squamous cell carcinoma.

Patients and methods: This study was carried out in the Histopathology Department of Al-Azhar University
Hospitals and from some private laboratories during the period from August 2019 up to January 2020. H & E
stained sections were prepared from paraffin blocks for revision of diagnosis. Immunohistochemical analysis
was done on 4 micron sections of formalin-fixed paraffin-embedded tissue using the labeled streptavidin-
biotin method after antigen retrieval. Antibodies against P16 were utilized on sections from paraffin blocks.
CINtec Histology kit includes a two-step antibody method for detection of human p16 antibody.

Results: Expression of P16 was positive in 92% of cases of squamous cell carcinoma of the uterine cervix
and 60% of cases squamous cell carcinoma of the urinary bladder. In patients with cervical squamous cell
carcinoma, there was statistically significant relation between intensity of P16 staining and tumor grading. In
patients with squamous cell carcinoma of the urinary bladder, there was a statistically significant relation
between intensity of P16 staining and tumor grading and staging. Moderate/strong staining intensity can
predict staging 2B among patients with squamous cell carcinoma of the uterine cervix, and negative/weak
staining intensity can predict staging 1A, 1B, 2A with sensitivity 52.9% and specificity 37.5% among
patients with squamous cell carcinoma of the urinary bladder.

Conclusion: p16 immunohistochemical expression alone should not be used as a marker for differentiation
between cervical and urinary squamous cell carcinoma.
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INTRODUCTION cause of death from cancer in women
globally. According to the World Health
Organization (WHQO) newest estimates, In
Egypt, 866 women are diagnosed with
cervical cancer per year and 373 die from
the disease (Ferlay et al., 2013).

Cancer of the uterine cervix is the
fourth most prevalent cancer affecting
women worldwide, after breast,
colorectal, and lung cancers. It is
considered as the fourth most common
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The persistence of an oncogenic human
papillomavirus (HPV) infection and a lack
of periodic screening are the most relevant
risk factors related to cervical cancer.
About 90% of cervical cancer cases are
squamous cell carcinoma, 10% are
adenocarcinoma, and a small number are
other types. Bladder cancer comes as the
ninth most common cancer worldwide and
is considerably more prevalent in
developed than developing countries
(Shafti and Ghalandari, 2018).

In  Egypt, where  Schistosoma
haematobium was endemic, bladder
cancer diagnoses were made at younger
ages (<50 y) than in developed countries,
and 68% of the cases were identified in
histology as squamous cell carcinoma
(Zheng et al., 2012). Contrary, in
developed countries, over 90% of the
bladder cancer cases are transitional cell
carcinoma,  while  squamous  cell
carcinoma, adenocarcinomas, and rare
types of bladder cancer comprising the
remaining 10% of bladder cancer cases
(Fedewa et al., 2013).

Urinary  bladder  squamous  cell
carcinoma is a malignant tumor with a
pure squamous phenotype derived from
bladder  urothelim.  Squamous cell
carcinoma of the bladder is essentially
similar to tumours found in other organs.
Although some urothelial carcinomas
contain a minor component of squamous
cells, a diagnosis of squamous cell
carcinoma of the bladder should be made
only if the tumour is composed solely of a
squamous cell component in the absence
of a typical component of urothelial
carcinoma (Lagwinski et al., 2010).

P16 is a tumor suppressor protein
which is a cyclin-dependent kinase

inhibitor and is important for regulation of
the cell cycle. Cyclin-dependent kinases
that phosphorylate Rb is inhibited by P16;
consequently, p16 can slow down the cell
cycle. Rb phosphorylation status in turn
affects expression of p16 in infection with
human papilloma virus (HPV), the HPV
oncogenes E6 and E7 can inhibit pRB and
lead to overexpression of P16. Therefore,
overexpression of P16 is a surrogate
marker of HPV infection (Rabban et al.,
2010). Deletion and pl6 mutation is
common in cancer bladder and appear to
be more prevalent in low-grade superficial
tumors than in higher-grade invasive
tumors (Netto and Epstein, 2011).

The aim of this work was to evaluate
the expression of pl6 in cervical and
urinary bladder squamous cell carcinoma.

PATIENTS AND METHODS

This study was carried out at the
Histopathology Department of Al-Azhar
University Hospitals and from some
private laboratories during the period from
August 2019 up to January 2020.

The study included twenty five cases
of histologically confirmed squamous cell
carcinoma of the uterine cervix and
twenty five cases of histologically
confirmed squamous cell carcinoma of the
urinary bladder.

H&E stained sections were prepared
from paraffin blocks for revision of the
diagnosis.  Specimen types involved
biopsies, transurethral resections, and
cystectomy specimens for squamous cell
carcinoma of the urinary bladder. In
squamous cell carcinoma of the cervix,
types of specimen involved cervical
biopsies and  total hysterectomy
specimens.
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For  immunohistochemical  study,
histopathologic slides were reviewed
using standard histomorphologic criteria.
Immunohistochemical analysis was done
on 4 micron sections of formalin-fixed
paraffin-embedded tissue using the
labeled streptavidin-biotin method after
antigen retrieval, as earlier described.

Antibodies against P16 were utilized
on sections from paraffin blocks. The
CINtec Histology kit includes a two-step
antibody method for the detection of the
antibody of the human p16. A monoclonal
mouse antibody (INK4A) directed against
the human pl6 protein is the first
antibody. A secondary antibody, for
visualization  purposes, involves a
polyclonal goat anti-mouse antibody
conjugated with horseradish peroxidase.

These steps were performed and only
validated in the included epitope retrieval
solution on formalin-fixed, paraffin-
embedded tissue after heat-induced
epitope retrieval at 95-99°C. For pl6
immunohistochemistry, any  nuclear

immunoreactivity of plé was deemed
positive. Only staining of the nucleus was
considered as true immunoreactivity, but
the presence of staining in the cytoplasm
was recorded (Alexander et al., 2012).

Statistical Analysis:

An Excel spreadsheet was established
for the entry of data. The analyses were
carried with SPSS software (Statistical
Package for the Social Sciences, version
24, SSPS Inc, Chicago, IL, USA). The
normality of the data were assessed using
Shapiro-Wilk Test. Numerical data were
described as mean =SD if normally
distributed; or median and interquartile
range [IQR] if not normally distributed.
Frequency tables with percentages were
used for categorical variables. Mann-
Whitney tests and Wilcoxon matched
pairs test were used to compare non-
parametric quantitative variables. Chi-
square test or Fisher's exact tests were
used to analyze categorical variables. A p-
value<0.05 war considered statistically
significant.

RESULTS

There was a statistically significant
difference between the studied groups
regarding intensity of P16 staining. There
was a statistically significant difference
between the studied groups regarding
percent of tumor stained (higher in those

with cervical squamous cell carcinoma).
On the other hand, there was a statistically
non-significant difference between them
regarding staining distribution and pl6
expression (Table 1).
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Table (1): P16 expression in cervical and urinary bladder squamous cell carcinoma
and comparison between the studied groups regarding
immunohistochemical staining

Diagnosis Cancer cervix Cancer bladder p

Parameter N=25 (%) N=25 (%)
Expression:
Negative 2(8) 10 (40) 0.008
Positive 23 (92) 15 (60) '
Intensity:
Weak 0 (0) 2 (13.3)
Moderate 7 (30.4) 0(0) <0.001
Strong 16 (69.6) 4(26.7)
Focal 0(0) 9 (60)
Distribution:
Nuclear N=23 (%) N=15 (%) 0.968
Nuclear and 17 (73.9) 11 (73.3) '
cytoplasmic 6 (26.7) 4 (26.7)
Percentage:
Mean + SD 67.61 £ 25.49 38.33+ 295 0.005
Median (Range) 70 (20 — 100) 30 (10 — 90)

Among  patients cervical intensity, the difference was a significant

squamous cell carcinoma, there was a
statistically ~ non-significant  relation
between intensity of P16 staining and
tumor staging. There was a statistically
significant relation between intensity of
P16 staining and tumor grading. On
comparing each two groups of different

between negative and moderate staining.
All patients with moderate staining had
moderately differentiated tumor, while
half of those with strong staining and all
patients with negative staining had well-
differentiated tumor (Table 2).

Table (2): Relation intensity of immunohistochemical staining and histopathological
characteristics of the studied patients with cancer cervix
Staining intensity | Negative | Moderate | Strong
in Cancer p Pairwise
cervix | N=2(%) N=7(%) | N=16(%) comparison
Parameters
Staging:
1B 0 (0) 5 (71.4) 6(37.5)
2A 2 (100) 6(37.5) 0.089
2B 0 (0) 2 (28.6) 4 (25) '
Grading:
Poorly differentiated 0(0) 2(12.5) 0.001 P1 0.005
Moderately differentiated 0(0) 7 (100) 6(37.5) ' P, 0.181
Well differentiated 2 (100) 8 (50) P3 0.237

P1 the difference between negative and moderate intensity P2 the difference between strong and moderate
intensityP3 the difference between negative and strong intensity.
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Among patients with urinary bladder intensity, the difference was significant
squamous cell carcinoma, there was a between negative and focal staining and
statistically ~ non-significant  relation also between weak and strong. Two thirds
between intensity of P16 staining and of those with focal staining and one half
tumor grading. There was statistically of those with strong staining had stage 2
significant relation between intensity of B. Patients with weak staining had stage

P16 staining and tumor grading. On 1A (Table 3).
comparing each two groups of different

Table (3): Relation intensity of immunohistochemical staining and histopathological
characteristics of the studied patients with cancer bladder

taining intensity | Negative | Focal Weak | Severe
in cancer Pairwise
dder | N=10(%) | N=9(%) | N=2(%) | N=4(%) | P | comparison

Parameters
Staging: P10.508
1A 0(0) 3(33.3) | 2(100) 0(0) P2 0.028
1B 2 (20) 0(0) 0(0) 0(0) <0.003 P30.868
2A 5 (50) 0 (0) 0(0) 2 (50) ' P4 0.102
2B 0 (0) 6(66.7) 0(0) 2 (50) P50.516
3A 3(30) 0(0) 0(0) 0(0) P6 0.035
Grading:
Poorly differentiated 3 (30) 0 (0) 0(0) 2 (50)
Moderately 0.068
differentiated 5 (50) 3(33.3) | 2(100) 0 (0)
Well differentiated 2 (20) 6 (66.7) 0(0) 2 (50)

¥2Chi square test P1 the difference between negative and focal intensity P2 the difference between negative
and weak intensity P3 the difference between negative and strong intensity P4 the difference between focal
and weak intensity P5 the difference between strong and focal intensity P6 the difference between weak and
strong intensity.

Moderate/strong staining intensity can predict moderate/well-differentiated tumor
predict staging 2B among patients with among patients with cancer cervix with
cervical squamous cell carcinoma with sensitivity  91.3%, specificity 100%,
sensitivity  100%, specificity 89.5%, positive predictive value 100%, negative
positive predictive value 75%, negative predictive value 50% and accuracy 92%

predictive value 100% and accuracy 92%. (Table 4).
Moderate/strong staining intensity can

Table (4): Validity of staining intensity in prediction of tumor stage and grade
among patients with cancer cervix

Cancer cervix Sensitivity | Specificity | PPV NPV Accuracy
?':"Lo)deratels”ong (stage. 2B.| 10004 89.5% | 75% | 100% 92%
Moderate/strong for 91.3% 100% | 100% | 50% 92%

moderate/well differentiated
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Negative/weak staining intensity can
predict staging 1A, 1B, 2A with
sensitivity  52.9%, specificity 37.5%,
positive predictive value 64.3%, negative
predictive value 27.3% and accuracy 48%
Focal/strong staining intensity can predict
staging 2B and 3A among patients with
cancer bladder with sensitivity 72.7%,
specificity 35.7%, positive predictive

value 47.1%, negative predictive value
62.5% and accuracy 52%. Negative/weak
staining intensity can predict
moderate/well-differentiated tumor among
patients with  cancer cervix  with
sensitivity 81.8%, specificity 21.4%,
positive predictive value 45%, negative
predictive value 60% and accuracy 48%
(Table 5).

Table (5): Validity of staining distribution in prediction of tumor stage and grade
among patients with cancer bladder

Cancer bladder Sensitivity | Specificity PPV NPV | Accuracy
Negative and weak*stage 0 0 0 0 0

(1A, 1B, 2A) 52.9% 37.5% 64.3% | 27.3% 48%
Focal/strong 0 0 0 0 0

(stage, 2B, 3A) 72.7% 35.7% 47.1% | 62.5% 52%
Negative/weak for 0 0 0 0 0
moderate/well differentiated 81.8% 21.4% 45% 60% 48%

5% :
Figure (1): Cervical sq
cytoplasmic distribution
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cell carcinoma
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DISCUSSION

pl6 INK4a (p16) is a tumor suppressor
gene that binds to and inhibits cyclin-
dependent kinase CDK4 complex. When
an allele mutation or inactivation by
hypermethylation of pl16 INK4a occurs,
this protein loses the capacity to block
cyclin D-CDK4 activity. Under these
conditions, the phosphorylation of Rb can
occur, and the progression of the cell
cycle is therefore uninhibited (Redman et
al., 2012).

Cancer cervix is the second most
frequent type of cancer in women in
underdeveloped regions; it is the third
most frequent cancer in the female
population and a public health problem
mostly affecting poor women without
access to public health services. In almost
all cases of cervical cancer, human
papillomavirus (HPV) infection is a
critical risk factor (Nicol et al., 2016).

Worldwide, one of the most frequent
HPV-related gynecologic neoplasias is
squamous cell carcinomas (SCC) of the
uterine cervix, which is known to express
pl6 by immunohistochemistry (Cioffi-
Lavina et al., 2010). SCC of the urinary
bladder represents approximately 5% of
all malignant bladder tumors in the United
States (Lagwinski et al., 2010).

In the present study, P16 was
positively expressed in 23 cases (92%)
and 15 cases (60%) of cervical and
urinary bladder squamous cell Carcinoma
respectively. Negative expression was
observed in 2 cases (8%) and 10 cases
(40%) of cervical and urinary bladder
squamous cell carcinoma respectively.

Near to our study, Gupta et al. (2010)
was conducted on cases of squamous cell

carcinoma of the cervix with 95.2% of
cases are P16 positive and only 4.8% are
negative with p16.

Cioffi-Lavina et al. (2010), P16 was
positively expressed in 86% of cases 37%
of cervical and urinary bladder squamous
cell carcinoma respectively. Negative
expression was observed in 14% and 63%
of cervical and urinary bladder squamous
cell carcinoma respectively. the difference
between that study and our study may
return to the variation in the number of
cases or to different methods of scoring of
pl6 and also to grading and staging of
tumors.

P16 expression in squamous cell
carcinoma of the urinary bladder in our
study was more than that of Alexander et
al. (2012) who found that 31% were
positive and 69% were negative. That
difference in the results of both studies
may return to different monoclonal
antibodies used in them, as we use
P16NK4A, but Alexander et al. (2012)
used P16E6H4.

Similar to our study, Kanthiya et al.
(2016) found that p16 expression in 91%
of cases of squamous cell carcinoma of
the cervix. The similarity in the
expression in that and our study may be
due to nearly equal number of studied
cases. Other previous studies reported pl16
in 80% t0100% in cancer cervix
(Benevolo et al., 2010, Hariri & @ster,
2011 and Sari Aslani et al., 2013). The
variation of expression rates may partly
depend on the criteria defining positive
expression.

Distribution of P16 in squamous cell
carcinoma of urinary bladder in our study
was nuclear in 73.3% and both nuclear
and cytoplasmic in 26.7%.
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Alexander et al. (2012) found that
nuclear and cytoplasmic distribution of
P16 in urinary bladder squamous cell
carcinoma was more than our study. It
was 84.6%, but nuclear distribution was
less than our study. It was 15.4%. This
difference may return to different
monoclonal antibodies of P16 used in both
studies.

In our study, among patients with
cancer cervix, there was a statistically
non-significant relation between intensity
of P16 staining and tumor staging, but
there was a statistically significant relation
between intensity of P16 staining and
tumor grading. On comparing each two
groups of different intensity, the
difference was a significant between
negative and moderate staining. All
patients with moderate staining had
moderately differentiated tumor, while
half of those with strong staining and all
patients with negative staining had well-
differentiated tumor.

Like to our study, Gupta et al. (2010)
stated that there was a progressive
increase in the percentage of positivity as
well as intensity of staining through
increasing grades of cervical squamous
cell carcinoma.

CONCLUSION

The relationship between pl6INK4A
and HPV E7 inactivated RB protein,
immunohistochemical detection by
expression of p16INK4a can be used as a
specific diagnostic marker for all degrees
of cervical squamous cell carcinoma, and
probably as a surrogate marker for HPV
infection. However, pl6
immunohistochemical expression alone
should not be used for differentiation

between cervical and urinary squamous
cell carcinoma.
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