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P53 and PCNA overexpression in papillary urothelial
tumors. an immunohistochemical study
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Abstract
Objective:
The aim of the present study was to evaluate xpeession of P53 protein and PCNA
and their correlation with different papillary gesdof urothelial tumors according to
WHO/ISUP classification.
Methods:
Thirty five cases of urothelial tumors and thearresponding paraffin blocks from
2009-2010 were submitted in this study in the Depant of Pathology, College of
Medicine, Kufa University. Ten biopsies of benigmothelium (cystitis) were
considered as control group. ABC method was usetktermine the expression of p53
and PCNA in these cases, Two hundred cells werateduand the percentage of cells
positive for p53 and PCNA (labeling index [LI]) wasunted. Immunohistochemical
positivity was defined as strong, homogenous nud&aning.
Statistically Chi square, Fisher exact probabaihd correlation co-efficient tests were
used by the help of SPSS version 10.
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Results:

P53 expression was detected in 20 cases of T@Cmean LI of 27.4%, while PCNA
were detected in 24 samples out of 35 with meaaof l48.2% with significant levels of
expression between malignant and benign urothelR#0.05).

Regarding p53 expression, none of the benignnesshow positive results, while it
was observed in 1 of 5 for papilloma with mean lageindex LI of 2% and 5 of 12 for
LMP with LI 14.3%. In contrast, p53 was a featufgapillary carcinoma it expressed
in 8 of 11low- grade and 6 of 7 high grade papyllarothelial carcinoma with mean Lls
of 36.8% and 53.4% respectively.

PCNA positivity was as follow: benign urotheliuymean LI 3.5%), papilloma( mean
LI 25%), LMP tumors (mean LI31.6%), low grade pkpy carcinoma(mean LI
63.3%), and high grade papillary carcinoma(meaf9%). PCNA expression separate
benign urothelium and papilloma from tumors of LM&w and high grade papillary
carcinoma.

Conclusion:

An increased in proliferative index as demonstrdigdmmunohistochemical staining
for PCNA is most often seen in papillary carcinoara tumors of LMP. While p53
positivity is mainly a feature of low grade andlhigrade papillary carcinoma.

Key wards: P53, PCNA: proliferating cell nuclear tayen, LMP: low malignant

potential. LI: labeling index.

I ntroduction

Bladder cancer is the most common malignanaguming worldwide & a major
cause of morbidity & mortalityThe incidence of bladder cancer continues to irsgea
in 2008, bladder cancer was diagnosed in 68,008rmatand was the proximal cause of
14,000 deaths in the U.S, it accounts for 6.5%llofancers with highest incidence in
industrialized countrié8. Approximately 90% of bladder tumors are of efitiein
origin, the majority corresponding to transitioreall carcinomd®. In Irag, bladder
cancer is recorded as the second most common carainn males, & the ninth in
females according to the Iragi cancer regiStry

Several classification systems of bladder treovsal cell carcinoma have been
proposed over the years. These represent atteingtading the increasing degrees of
architectural & particularly cytologic disarrays asingle tumor type.

The World Health Organization/International Sogief Urolopathology (WHO/ISUP)
consensus classification of urothelial (transitiazel) neoplasms of the urinary bladder
was developed in 1998 to create "a universally @ted@e classification system for
bladder neoplasia that could be used effectively payhologists, urologists, and
oncologists."

This system consists from 12 diagnostic entisesompassing both neoplastic and
reactive flat and papillary lesions. The types @pifary neoplasms in this classification
are the following: papilloma; papillary neoplasms of low malignant @oatial; low-
grade papillary carcinomaandhigh —grade papillary carcinom?.

At diagnosis, most of bladder tumors are supeifistage Ta or T1); 70% of them are
papillary noninvasive, and the remaining 30% mamifeth early stromal invasioft ©.

The p53 is a tumor suppressor gene that mapsrbah chromosome 17p131L The
product of this gene is a cellular phosphoprotdiat thas shown to have tumor
suppressive properti&& Compared with wild type protein, mutant p53 piie more
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stable with prolonged half-life and more likely ttetect by immunohistochemical
analysis®.

Regardless of the mechanism for nuclear reactiatcumulation of the protein is
indicative of a change in the cell state, and detec of this change by
immunohistochemistry has been shown to aid thendisig of malignant diseaS&.

Mutations involving p53 gene have been found iwide variety of malignancies
including urothelial carcinoma, immunohistochemipaisitivity for p53 protein have
been found in 40%-60% of urothelial carcinorffag?.

Transitional cell carcinoma of the bladder shawviable biologic potential & kinetic
features (proliferation & apoptosis). Several gesition markers (mitotic count, silver-
stained nucleolar organizer regions, immunohistogbal staining with Ki-67,
proliferating cell nuclear antigen, and bromodeaidine labeling index) have been
testeec(JIl gn TCCs with strong correlations among thathwith tumor grade, but not with
stage”.

Proliferating cell nuclear antigen (PCNA) serves agrocessivity factor (sliding
clamp), encircling DNA at sites of replication amggbair. The sliding clamp constitutes
a highly S){mmetric assembly of three identical sutsu Each subunit consists of two
domaing™?.

PCNA was originally classified as an essentiamponent of the eukaryotic
chromosomal DNA replisome, sub sequent studiesvelier, have revealed its striking
ability to interact with multiple partners, whichreainvolved in several metabolic
pathways, including DNA repair, translation DNA #yesis, DNA methylation,
chromatin remodeling and cell cycle regulation. PON mammalian cells thus appear
to play a key role in controlling several reactiotisough the coordination and
organization of different partner§®. PCNA is known to interact with many
components of the cell's replication and signahmachinery and in this context could
I%?ilitate exchange of DNA repair enzymes that gaipe a common DNA intermediate

The aim of the present study was to evaluatexipeession of P53 protein and PCNA
and their correlation with different papillary gesdof urothelial tumors according to
WHO/ISUP classification.

Materials and Methods

Samples of the papillary entities described IHOVISUP classification system were
collected from review of routine hematoxylin-eogiass slides from the archives of the
major hospitals and some of the private laboradaneNajaf and Hilla governorates, in
the middle of Iraq, their corresponding blocks ofnfalin fixed, paraffin- embedded
urothelial biopsies were retrieved from the archide four Mm thick sections were
mounted on positively charged microscope slidesbaiched immunohistochemical
staining with antibodies for p53 ( 1:50 Dako cogimn, code no. M 7001) and PCNA (
1:200, Dako corporation, code no. M0879). A staddawidin-biotin peroxidase
technique was applied.

Forty five bladder biopsies were involved in tetady; these biopsies included benign
urothelium (cystitis) (n =10); papilloma (n=5); pigry neoplasm of low malignant
potential (n= 12); papillary urothelial carcinomaw grade (n= 11); and papillary
urothelial carcinoma, high grade (n=7).

To get the average positive level of each caear tmicroscopic fields of 40X
magnification were selected which included two espntative fields of considerable
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immunoreactive cells. Two hundred cells were codirded the percentage of cells
positive for p53 and PCNA (labeling index [LI]) veecalculated. Immunohistochemical
positivity was defined as strong, homogenous nud&aning.

Positive and negative controls were processed ®adith run of immunostaining for
both p53 and PCNA.

Statistical analysis:. SPSS for windows 10.0 software was used in stediséinalyses.
Data were expressed as means and the relationsbipeen studied variables were
assessed by using non-parametric Fisher's exabalpiiy test. A P-value<0.05 was
considered as statistically significant.

The strength of association between two variableevassessed using correlation —co-
efficient test, correlation with always betweenl-Gnd +0.1. If the correlation is
positive, we have positive relationship.

Results

In the current study 35 cases of papillary urhearcinoma were included these
involve papilloma; papillary neoplasms of low malignant @uotial; low-grade
papillary carcinoma;and high —grade papillary carcinomdn addition to 10 samples
of benign urothelium (cystitis).

Expression of p53 was detected in 20cases with nedaeling index of 27.4% with
significant value of expression (p< 0.05), whileNP®Cwas expressed in 24 cases out of
35 with mean LI of 48.2%, with significant level ekpression (p< 0.05) as compared
with benign urothelium.

Benign urothelium: none of the 10 cases which included in this ststhpw
immunoreactivity to p53, while the immunohistocheati staining for PCNA were
limited and involving the basal layers mainly, tmean labeling index LI was 3.5%.
Table 2.

Papilloma: papillomas are uncommon lesion in the new WHO/II#Bsification, one
out of five cases show positive staining for p53hwinean LI of 2%. Tablel, while
there is increased in the proliferative activitydesected by PCNA expression (mean LI
25%, median 25%, range 0-60%) however this diffeees not significant from that of
benign urothelium (P>0.05). Table 3.

Papillary neoplasms of low malignant potential: in these neoplasms p53 mean LI was
14.3, median 0, range 0-45% without significanfedégnce with papilloma (p>0.05) &
significant difference with benign urothelium (p@B). Table 3. While PCNA
expression was slightly higher than in papillomatheut significant statistical
difference (mean LI 31.6%, median 35%, range 0-70%)

Papillary urothelial carcinoma, Low grade: in low grade papillary carcinoma p53
expression (mean LI 36%, median 40%, range 0-80%6¢hweffectively discriminate
them from benign urothelium, while PCNA expressisas (mean LI 63.3%, median
72%, range 5-90%) with significant difference witanign urothelium, papilloma and
papillary neoplasms of LMP. Table 3.

Papillary urothelial carcinoma, high grade: in this neoplasm p53 expression was
common (mean 53.4%, median 60%, range 0-90%), sighificant difference with
benign urothelium, papilloma & papillary neoplasmwis LMP. The same statistical
significance was detected with PCNA expressiorhia grade of urothelial carcinoma.
Table 3.
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Tablel. Percentage of p53 positive cells in benign urothelium & different papillary entities of

WHO/ISUP classification.

Grade Mean L1% Median L1% | RangeL 1%
Benign urothelium 0 0 0
papilloma 2 0 0-10
Papillary urothelial carcinoma of | 14.3 0 0-54

LMP

Papillary urothelial carcinoma, 36.8 40 0-80

low grade

Papillary urothelial carcinoma, 53.4 60 0-90

High grade

Table2. Percentage of PCNA positive cells in benign urothelium & different papillary entities of

WHO/ISUP classification.

Grade Mean L1% | Median L1% | RangeL1%
Benign urothelium 3.5 0 0-20
papilloma 25 25 0-60
Papillary urothelial carcinomaof LMP | 31.6 35 0-70
Papillary urothelial carcinoma, 63.3 72 5-90

low grade

Papillary urothelial carcinoma, 69 75 35-100
High grade

Table3. Level of significance for p53 and PCNA expression in different papillary entities of

WHO/ISUP classification using Fisher exact probability test.

Lesion P53 PCNA
Benign vs. papilloma NS NS
Benign vs. papillary neoplasm of LMP 0.039 0.008
Benign vs. papillary carcinoma, low grade 0.00014 0.00103
Benign vs. papillary carcinoma, high grade 0.00226 0.00056
Papilloma vs. papillary neoplasms of LMP NS NS
Papilloma vs. papillary carcinoma, low grade 0.017 0.088
Papilloma vs. papillary carcinoma, high grade 0.032 0.045
Papillary neoplasm of LMP vs. papillary carcinoma, | NS 0.0411
low grade

Papillary neoplasm of LMP vs. papillary carcinoma, | 0.041 0.05
high grade

Papillary carcinoma, low grade vs. papillary | NS NS
carcinoma, high grade

*NS= not significant p value >0.05.
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Figure2. Increased proliferative activity as expressed by PCNA in papillary urothelial carcinoma
(low grade) (400X)

Discussion

The WHO/ISUP classification of urothelial neoplasmepresents a consensus that
resulted from the recognized need among pathogkgisologists and oncologists for a
universally acceptable and clinically useful clfisation of bladder neoplasf&. Most

of the cases at the time of the diagnosis are lpapilesion and in most of these
papillary lesions the diagnosis is straight forveatdand the features to be determined
are related to proper classification and evaluatibthe stage. Occasionally there could
be problems in the differential diagnosis with dgs that can mimic a papillary
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process( papillary cystitis, fragmented or tangslyticut flat lesions) or papillary
lesions that are not, strictly speaking urothelr@phrogenic adenoma and conmyloma
accuminatum§'”.

Cytogenetic and molecular studies have showrefistence of a strong relationship
between urothelial carcinoma and alterations inmgivspecific chromosomes. It has
been determined that chromosomal loss and inaitivaf tumor suppressor genes play
a significant role in the development and progassif these tumoré®),

Many studies demonstrate a positive correlatiemvben tumor expression of p53 and
pathologic indicators of pro%ression in urothetiatcinoma, including high grade and
stage™*?%. Fujimoto et al*” reported that the incidence of p53 mutation is muc
higher in invasive and high grade urinary canceemtin superficial and low grade
tumors. Likewise Hemal et & found that p53 positivity correlated well with tgeade
and stage of the disease, the same findings wesengdd by Teng et & and Harano
et al®. While Lydia et af*” demonstrate that tumors with loss of bcl-2 pogjtignd
overexpression of p53 and ki67 had unfavorable mwsig; however in multivariate
analysis, they had no independent prognostic v#llirough these studies demonstrate
that p53 expression was a feature of high gradégnmaicy; Cordon-Cardo et &°
demonstrate that in activation of p53 promote tugemesis in human bladder cells and
it deletion is an early event in the process oficagenesis.

In the present study, p53 expression was a feaitipapillary carcinoma (low and
high grades). The staining intensity revealed aissizally significant separation of
papillary carcinoma of low grade from benign urdilma & papilloma (p<0.05), the
same statistical significance applied to papillagycinoma of high grade. Where the
p53 expression does not discriminate between papitarcinoma of low and high
grades (p>0.05). These findings are in agreemettt earlier studies, which have
demonstrated the association of p53 expression twittor grade. P53 expression does
not discriminate papilloma and papillary carcinomflow malignant potential as
separate pathological entities (P>0.05), thesdrfgelagree with Stephen et'&! who
revealed the same statistical significance. Whikistically significant observation
were seen between tumor of LMP and urothelial caroia of high grade (p=0.041).
Although this significance didn’t seen between ketial carcinoma of low grade and
tumor of LMP, but there is subjective increase33 jhls between them. Tablel.

Studies have consistently revealed that celliferakive activity correlates with the
growth of many human neoplasms, including urotha&cinoma®”. Many studies
have shown an association between cell prolifenadi® expressed by PCNA and tumor
grade, stage, and prognosis in bladder carcifd@h@=>® While Takeshi et ¥ and
Offener et af*? showed that a high PCNA index correlated with p%Bression and a
significantly worse prognosis.

In the present study, there is linear relatiopdbetween PCNA and p53 in papillary
urothelial tumors as expressed by correlation-ficient test (0.975which is agreed
with the previously mentioned studies.

Our study also demonstrate increase in the praliive activity as expressed by
nuclear immunoreactivity with PCNA monoclonal aotly as the tumor grade increase
with significant discriminatory power between bemnigrothelium and tumors of LMP
and with that of papillary carcinoma( low and higfades) (p <0.05) Table 3, although
there is no statistically significant difference RCNA labeling indices of benign
urothelium and papilloma and between papilloma @rdinoma of LMP (p>0.05), but
there is subjective increase in the proliferatieéivity as detected by median values.
Table 2.

This study clearly showed that many benign lesimeluding the papillary once and
tumors of LMP may be separated from papillary cewia by their
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immunohistochemical staining properties. Comparigdth staining patterns noted in
previous studies for papillary carcinoma was diffidoecause grading in the previous
studies may have been based on other classificaygirms.

In conclusion, p53 and PCNA stains may be useddjuncts to routine histologic
sections in the diagnosis of urothelial biopsiestarould used to support histologic
impressions or may be employed to suggest theaati@gnosis in problematic cases.
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