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Background & Objective: Urothelial carcinoma is the seventh most common cancer
in the world. The histological classification of papillary carcinoma is one of the most
important determinants for its prognosis. Sometimes there is an overlap in the extent of
the tumor, and the accurate microscopic diagnosis of the tumor is not always easy. The
aim of this study was to evaluate P53 and CK20 immunohistochemical markers in
comparison with morphologic findings in low- and high-grade urothelial carcinomas.

Methods: For this descriptive study, urinary bladder samples were collected from 50 cancer
patients who had undergone biopsy and surgery in Shohaday-e Tajrish Hospital of Tehran, Iran,
during the years 2015-2016. P53 and CK20 were studied, and the demographic and
histopathological characteristics of the tumor were also analysed.

Results: The mean age of patients enrolled in this study (48 males and 2 females) was
65.8+11.9. Twenty-five cases presented with low-grade and 25 cases presented with
high-grade papillary urothelial carcinomas. Sensitivity, specificity, and positive and
negative predictive values for P53 were 48%, 80%, 70.5%, and 60.6%, respectively,
while the same values for CK20 were 44%, 92%, 84.6%, and 62.2%, respectively.
Immunohistochemical results were also positively correlated with the extent of the
tumor.

Conclusion: Based on the results, P53 and CK20 may serve as specific markers for
diagnosis of low- and high-grade papillary urothelial carcinoma but not sensitive. P53 and
ck20 staining have also a high specificity as 80% and 92% and low sensitivity compared to
the low and high morphology of papillary carcinoma, thus their positive and their staining
intensity are valuable for diagnosis, but their negative results are not determinant.
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Introduction

Urothelial carcinoma is the seventh most common
cancer in the world, with approximately 336,000 new
cases being diagnosed each year. Many factors have
been known as risk factors of this condition. The most
common risk factor is smoking, with the incidence in
smokers being 2 to 4-fold higher than that in the
general population and a decline of incidence up to 1.9
fold after smoking cessation (1-7). The mechanism of
tobacco in the pathogenesis of bladder carcinoma is not
known, however various carcinogenic factors have
been identified in cigarettes, including acrolein, 4-
aminobenzyl, arylamine, and oxygen free radicals (8-
12).

Other risk factors include fried and fatty foods and
arsenic-containing water, along with analgesic and
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urinary tract infection, parasites (schistosomiasis),
fungi, bladder stones, pelvic radiation, and
chemotherapy drugs such as cyclophosphamide (13).
The most common symptom is hematuria. It can be
asserted that the incidence of urothelial carcinoma in a
patient with gross hematuria and in a patient with
microscopic hematuria are 20% and 10%, respectively
(14-17). The histological classification of papillary
carcinoma is one of the most important determinants
for its prognosis. This classification was first
introduced by the World Health Organization (WHO)
(18-20).

The mentioned classification is based on the grade
of anaplasia. Anaplasia itself was defined by another
classification proposed by the WHO in the same year
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as increased cellularity, nucleus accretion, loss of cell
polarity and cell differentiation from the basement
membrane to the cell surface, nuclei pleomorphism,
cell size differences, chromatin pattern, abnormal
mitosis, and giant cell (21-24). This classification is
one of the grading systems of papillary tumors which
is accepted by pathologists, urologists, and oncologists
in the United States and elsewhere (25-30). Clinically,
the extent of the tumor importantly affects the type of
treatment recommended and patient prognosis (1).
Sometimes there is an overlap in the extent of the
tumor, and the accurate microscopic diagnosis of the
tumor is not always easy; hence we tried to find an
auxiliary method to confirm what the pathologist
observes. The purpose of this study was to accurately
determine the tumor grade using the relationship
between the immunohistochemical (IHC) expression
of P53 and CK20 and the pathological findings
including grading and staging of diseases to confirm
the pathologist's diagnosis by another method and
select a better treatment and do a more successful
follow-up.

Material and Methods
Study Population

Patients with bladder cancers who underwent
surgical sampling at Shohadaye-Tajrish Hospital of
Tehran, Iran, between 2015 and 2016 were the subjects
of the study. The sample size in this study was 50
individuals, the same as that in other similar studies.

Measurements
Sample Selection

We selected 50 patients with papillary urothelial
carcinoma, who underwent biopsy in Shohaday-e
Tajrish Hospital and referred to Pathology ward. After
recording the demographic information, the best
samples (in tumor volume) were selected equally (25
low-grade and 25 high-grade cases). IHC staining was
done for P53 and CK20 markers and the
histopathologic findings were evaluated (obtained
from patients’ previous medical records including sex,
age, and T-stage).

Immunochistochemical Staining

IHC expression of P53 and CK20 was performed.
Streptavidin, biotin, and peroxidase (Labeled
Streptavidin Biotin / HRP) complex assay was
performed on 4-um cut sections of tissue. After
excision and deparaffinization and dehydration in
alcohol, to inhibit internal peroxidase activity, the
slices were incubated in 3% hydrogen peroxide for 20
minutes followed by antigen retrieval. The cells were
incubated at 121°C for 20 minutes. Specific markers
were utilized for the staining process.

Evaluation of immunohistochemical staining

Given the staining intensity and proportion of
positive cells (proportion of nuclear and cytoplasmic
staining), scoring criteria for P53 and CK20 were
considered based on the review of several articles and
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books on IHC staining. The cut-off points for P53- and
CK20-positive or negative were determined as follows:

P53 and CK20 staining was considered positive if
more than 5% of tumoral cells were stained. Staining
was considered mild if 5-10% of cells were stained,
while staining over 50% was indicative of strong
staining. All in between were considered as moderate
(5).

Ethical Considerations

The principles (Ethics fundamental) were
considered throughout the study. Researchers also
complied with the provisions of the Helsinki during the
study, and no additional costs were imposed on
patients.

Statistical Analysis

Data were analysed by SPSS 23 (SPSS Inc.,
Chicago, Ill., USA). Categorical data were described as
frequency (%) with a 95% confidence interval in 5
normal groups. Chi-square test was also used to
analyse the difference between the indices.

Results

This descriptive study was conducted on 50 patients
with papillary urothelial carcinoma, and tumor
specimens of these patients were evaluated for the
expression of P53 and CK20 markers. Gender, age,
tumor infiltration depth, and histologic grade, as well
as the association between each of these markers and
the mentioned variables were also investigated.
According to the demographic data, 48 out of 50
patients were male while only 2 were female, with a
mean age of 65.8£11.9 years. The minimum age was
17 and the maximum age was 82 years (Table 1). In our
study, IHC staining for P53 was positive in 52% of
low-grade, 80% of high-grade carcinomas and CK20
was immunoreactive in 56% of low-grade and 92% of
high-grade cases (Figures 1, 2 and 3).

Based on the morphologic findings for P53 and
CK20 staining, the sensitivity, specificity, and positive
and negative predictive values of CK20 staining
compared to the morphological criteria for the
diagnosis of high- and low-grade carcinomas were
44%, 92%, 84.6%, and 62.2%,, respectively, while
these findings for P53 were 48%, 80%, 70.5%, and
60.6%, respectively (Table 2). Moreover, the
distribution of samples based on the depth of tumor
infiltration and IHC expression of P53 and CK20
indicated no significant correlation between the depth
of tumor infiltration and staining for CK20 (P=0.18)
and P53 (P=0.38) (Table 3). P53 and CK20 staining
showed a high specificity (80% and 92%) and low
sensitivity compared to the low and high
morphological indices of papillary carcinoma; thus
their positive and their staining intensity were valuable
for the diagnosis, but their negative results were not
determinant and we achieved the main goal to a larger
extent.
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Fig. 3. Severe positive staining for CK20 (left side) and P53 (right side)
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Table 1. Age and gender of the evaluated patients
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Age (Years)
Mean
SD
Gender
Male
Female

65.8
11.95

48 (96)
2(4)

Table 2. Comparison of P53 and CK20 immunohistochemical stains and tumour grade

IHC
Low High

P 53
Positive 13 20
Negative 12 5

CK 20

Positive 14 23
Negative 11 2

Sttitcal Values

Sensitivity: 48
Specificity: 80
PPV:70.5
NPV: 60.6
Sensitivity: 44
Specificity: 92
PPV: 84.6
NPV: 62.2

Table 3. Comparison of P53 and CK20 immunohistochemical stains based on tumor depth

IHC Tumor Depth P_value
Ta T1 T2 T3 T4

P53
Positive 13 9
Negative 11 4
CK 20
Positive 14 11
Negative 10 2
Discussion

Bladder cancer is the seventh most common cancer
worldwide, and approximately 336,000 new cases are
diagnosed each year. Many factors have been known as
risk factors of this condition. The most common risk
factor is smoking, with the incidence in smokers being
2 to 4-fold higher than that in the general population
and a decline of incidence up to 1.9- fold after smoking
cessation (1). The mechanism of tobacco in bladder
carcinoma is not known, however various carcinogenic
factors have been identified in cigarettes, including
acrolein, 4-aminobenzyl, arylamine, and oxygen free
radicals (3, 4). The aim of this study was to evaluate
the IHC expression of P53 and CK20 in comparison
with morphologic findings in low- and high-grade
urothelial carcinomas.

The evaluation was done on 50 patients with
papillary cancer who underwent surgical procedure
and/or biopsy at Shohaday-e Tajrish Hospital during
2015-2016. P53 and CK20 immunohistochemical
staining were performed and the histopathologic
features were evaluated. According to the results, P53
and CK20 stains demonstrated specificity of 80% and
92% for the low- and high-grade papillary carcinomas,
respectively, while their sensitivity was 48% and 44%,
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7
2

8

1 3 0.38
0 0
1 3 0.18
0 0

respectively. In addition, there were significant
correlations between positive and negative markers
(p53 & CK20) in high- and low-grade tumors, but not
between staining and tumor infiltration depth. Other
studies of the same field have shown different results
that have been discussed in the following.

In a study by Toll et al., invasive and non-invasive
cases of papillary carcinoma were immunohis-
tochemically stained for Ki67, P53, E-Cadherin, and
CK20. No significant difference was found between
the invasive and non-invasive cases regarding IHC
study (31). In another study by Roychowdhury et al.,
P53 staining was performed on high- and low-grade
papillary carcinoma cases. It was found that the
expression of P53 plays an important role (32).
Moreover, Anadi et al. found that P53 marker was
strongly associated with the expression of high- and
low-grade tumors (33). Furthermore, Shim et al.
immunohistochemically analysed the Ki67, P53, and
CK20 markers. They observed that tumor grade and
IHC results were significantly associated only for Ki67
(34). In addition, Mumtaz et al. Performed P53 and
CK20 staining in both high- and low-grade papillary
carcinomas, where a significant association were
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reported between tumor grade and IHC results for these
two markers (5). In the study of Rajcani et al., IHC
analyses of Ki67, HMWCK, and P53 in cases of
bladder carcinoma and chronic bladder inflammation
showed a significant association between tumor grade
and Ki67 and HMWCK markers. They also mentioned
that P53 was positive in chronic inflammation with pre-
malignant changes (3). Finally, we have to say, studies
were also performed on other markers and genes, such
as Her2 and MDM2 for differentiation between
different grades of urothelial carcinoma which, in
Moradi Tabrizi et al, study no significant association
was found between Her2 expression and different
degrees of bladder cancer malignancies (35) and study
of Jalali Nadoushan et al., overexpression of MDM2

References
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oncoprotein has been shown to be directly related to
bladder tumor’s grade (36).

Conclusion

Accordingly, most studies in this field have been
consistent with the results of our study, indicating that
the mentioned factors can be helpful in diagnosing and
evaluating each patient prognosis.
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