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Importance of cytokeratin-20 expression in papillary urothelial neoplasia
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Abstract

Purpose: The aim of this study is to determine the role of
Cytokeratin 20 (CK20) expression in the diagnosis of
papillary urothelial neoplasms of the bladder, and its
relationship with histological grade, recurrence and other
prognostic factors.

Materials and Methods: Patients diagnosed with
papillary urothelial neoplasm of bladder transurethral
resection (TUR) specimens between January 2011 and
December 2016 were retrospectively analyzed. Of the 136
selected patients, 32 (24%) were diagnosed with urothelial
papilloma, 8 (6%) with papillary urothelial neoplasm of
low malignant potential (PUNLMP), 36 (26%) with low
grade non-invasive papillary urothelial ~ carcinoma
(LGNIPUC), 12 (9%) with high grade non-invasive
papillary urothelial carcinoma (HGNIPUC) and 48 (35%)
were diagnosed with high grade invasive papillary
urothelial carcinoma (HGIPUC). There was no patient
diagnosed with LGIPUC. The correlation between CK20
expression and histological grade, tumor recurrence,
presence of progtession and presence/absence of invasion
was investigated.

Results: There was a significant difference between
PUNLMP and LGNIPUK in terms of CK20 expression
in favor of LGNIPUK. Also there was a significant
correlation between histological grade, presence of
invasion, recurrence, progression and CK20 expression in
patients diagnosed with Papillary Urothelial Neoplasm.
Conclusion: This study supports that CK20 is an
important marker in the differentiation between
PUNLMP and LGNIPUC, as well as in the determination
of histological grade in urothelial carcinomas.

Keywords:. Papillary urothelial neoplasm, CK20
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Oz

Amag: Bu calismanin amaci, mesanenin papiller tirotelyal
neoplazilerinde 6nemli bir immiinhistokimyasal belirteg
olan Sitokeratin 20 (CK20) ekspresyonunun tanidaki
roliind, histolojik grade, niiks ve diger prognostik faktorler
ile iliskisini belirlemektir.

Gereg ve Yontem: Ocak 2011 ile Aralik 2016 tarihleri
arasindaki mesane transtretral rezeksiyon (TUR)
spesmenlerine ait papiller tirotelyal neoplazi tanist almig
olgular retrospektif olarak incelendi. Segilen 136 hastadan
32'si (% 24) irotelyal papillom, 87 (%6) malignite
potansiyeli belirsiz papiller tirotelyal neoplazi (PUNLMP),
36'st (%26) low grade non invaziv papiller trotelyal
karsinom (LGNIPUK), 12'si (%9) high grade non invaziv
papiller iirotelyal karsinom (HGNIPUK) ve 48' (% 35)
high grade invaziv papiller iirotelyal karsinom (HGIPUK)
tanist almisti. Low grade invaziv papiller irotelyal
karsinom tanist alan hasta yoktu. CK20 ekspresyonu ile
histolojik grade, timdér nikst, progresyon varligr ve
invazyon vatligl/yoklugu arasindaki iligki arastirilds.
Bulgular: PUNLMP ve LGNIPUK arasinda LGNIPUK
lehine CK20 ekspresyonu agisindan 6nemli fark vardi.
Ayrica Papiller Urotelyal Neoplazi tanist alan vakalarda
histolojik grade, invazyon varlig, niks ve progresyon ile
CK20 ekspresyonu arasinda anlaml iliski bulundu.
Sonug: Bu calisma CK20’ nin gerek PUNLMP ve
LGNIPUK ayriminda gerekse Urotelyal Karsinomlarda
histolojik grade belirlenmesinde 6nemli  bir belirteg
oldugunu desteklemektedir.

Anahtar kelimeler: Papiller iirotelyal neoplazm, CK20
ekspresyonu, prognostik belirtegler
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INTRODUCTION

An average of 260,000 new cases of urinary tract
tumors is diagnosed worldwide every year, the
majority of which are bladder tumors!. Bladder
cancer is the fourth most common cancer in men and
eighth in women>*. Apart from representing 7% of
newly diagnosed cancer cases, its mortality and
morbidity are high. Thanks to the advances in the
eatly diagnosis and treatment of bladder cancer, the
five-year survival rate has increased to 60-80%0%7.

According to the classification of the World Health
Organization (WHO) and the International Society
of Urologic Pathology (ISUP), Non-Invasive
Papillary Urothelial Neoplasms are categorized into
the subtitles of Urothelial Papilloma, Papillary
Urothelial Neoplasm of Low Malignant Potential
(PUNLMP), Low Grade Non-Invasive Papillary
Urothelial Carcinoma (LGNIPUC), Low Grade
Invasive Papillary Urothelial Carcinoma (LGIPUC),
High Grade Non-Invasive Papillary Urothelial
Carcinoma (HGNIPUC), and High Grade Invasive
Papillary Urothelial Carcinoma (HGIPUC)!:56. The
term of invasion is used when tumor cells cross the
basement membrane. The majority of infiltrative
(invasive) urothelial carcinomas are high grade. In
infiltrative urothelial carcinomas, high- and low-grade
tumors are very different in terms of prognosis and
therefore, histological grade should be indicated!.
Low-grade carcinomas have a better prognosis in
both invasive and non-invasive tumors compared to
high-grade carcinomas®. For this reason, itis of prime
importance to differentiate these neoplasms well and
not to miss a potential malignancy in terms of
survival. Sometimes the differentiation of these
neoplasms is morphologically challenging, especially
in small biopsies including crush artifacts. In such
cases, immunohistochemical markers may be helpful
in the diagnosis. Especially in recent times,
Cytokeratin 20 (CK20) has been investigated in
urothelial neoplasms for diagnostic and prognostic
purposes.

Cytokeratin is one of the intermediate filament
polypeptides found in epithelial cells. CK20, a
member of these cytokeratins, is expressed in normal
tissues such as intestinal epithelium, urothelium and
merkel cells, as well as increasingly expressed in
urothelial dysplasias’-?. Moreover, in vatious studies,
it has been shown to have an important role in
determining  the  prognosis in  urothelial
neoplasia®71011, Although the importance of CK20 in
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determining histological grade has been adequately
indicated in the studies in the literature, there is a
limited number of studies indicating its prognostic
significance. The aim of this study is to investigate
prognostic significance of CK20 expression, how the
clinician should behave in the presence of CK20
expression, as well as how CK20 immunomarker
should be used in cases of diagnostic difficulties.

MATERIALS AND METHODS

In this study, patients diagnosed with Papillary
Urothelial Neoplasia of bladder transurethral
resection (TUR) specimens which were examined
between January 2011 and December 2016 were
retrospectively analysed in Medical Pathology
Department of Erzurum Regional Training and
Research Hospital. The clinicopathological data of
the cases were obtained from the automation system
of our hospital. In the last 6 years, 199 cases were
diagnosed with Papillary Urothelial Neoplasia
(Urothelial ~ Papilloma, PUNLMP, LGNIPUC,
LGIPUC, HGNIPUC, HGIPUC), but 22 of these
paraffin blocks and / ot glasses could not be reached.
Also only the first biopsies of the repeat biopsies of
the same patient were included in the study. There
were repeat biopsies in 41 cases and they were not
included in the study. Therefore, 136 cases with
access to paraffin blocks and glass preparations were
included in our study. Sections from the blocks where
the tumor was the most intense were investigated by
immunohistochemical (IHC) method. Taking 4-
micron slices from the blocks where the tumor was
present most densely, the tissues placed on charged
slides were kept in a drying oven at 70 degrees for 15
minutes and then placed in a Roche Ventana
automated immunohistochemistry staining device
(Ventana Roche, USA). After the tissues were
respectively deparaffinized and dehydrated in the
device, they were treated with ULTRA Cell
Conditioning Solution, hydrogen peroxidase and
CK20 antibodies (Nova Castra, Leica, Newcastle,
United Kingdom).

The glass preparations of the patients stained with
hematoxylin eosin and CK20 (by
immunohistochemical ~ (IHC) method) were
reevaluated by us with a light microscope. There was
no change in diagnosis in all 136 cases. Thus, the
cases were ecvaluated by two pathologists. The
staining characteristic for CK20 was defined as
follows: score 1: negative staining or staining of
supetficial "umbrella" cells only; score 2: focal or
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equivocal-patchy or focal thickness staining; score 3:
positive - strong and full-thickness staining (Figure 1-
3). The relationship between the CK20 expression
score and histopathological diagnosis, histological
grade, prognostic factors such as recurrence and
progression examined. The cases were followed for
at least 3 years and recurrent cases were accepted as
recurrence and these cases were also analyzed. Cases
whose histological grade and / or depth of invasion
increased in repeated biopsies were considered as
progression.

The study was approved by our local ethics
committee (Erzurum Regional Training and Research
Hospital 2017 / 37732058-514.10).
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Figure 1. Score 1 Cytokeratin 20 immunostaining

Figure 3. Score 3 Cytokeratin 20 immunostaining.
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Statistical analysis

D’Agostino Pearson test was used to determine
whether the data fit the normal distribution.
Normally distributed binaty data groups were
compared using independent t test. The Chi square
test was used to compare the ordered variables.
Pearson correlation was used for correlations
between ordered variables. The test was accepted as
significant when two-tailed p values were <0.05.
Statistical analyses were performed using the Medcalc
program (Medcalc ver 16. Ostend, Belgium).

RESULTS

The ages of the patients ranged from 36 to 89 years
(mean 73 years) and of the patients, 35 were female
and 101 were male. None of the patients had received
neoadjuvant therapy. Of the 136 selected patients, 32
(24%) were diagnosed with Urothelial Papilloma, 8
(6%) with PUNLMP, 36 (26%) with LGNIPUC, 12
(9%) with HGNIPUC and 48 (35%) wete diagnosed
with HGIPUC. There was no patient diagnosed with
LGIPUC. Some of the patients diagnosed with
papilloma and PUNLMP had completely negative
staining for CK20, while the others had positive
staining for CK20 only in umbrella cells (Score 1). Of
the 36 patients diagnosed with LGNIPUC, 6 (17%)
had score 3, 10 (28%) had score 2, and 20 (46%) had
score 1 staining with CK20. There was a significant
difference in CK20 expression between PUNLMP
and LGNIPUC (p: 0.006). Of the 12 patients
diagnosed with HGNIPUC, 6 (50%) had score 3 with
CK20, 4 (33%) had score 2, and 2 (17%) had score 1
staining with CK20. Of the 48 patients diagnosed
with HGIPUC, 42 (88%) had score 3, 2 (4%) had
score 2 and 4 (8%) had score 1 staining with CK20.
There was a significant correlation between
histological grade and CK20 expression in Papillary
Urothelial ~ Carcinomas  (p:<0.001)  (Table-1).
Moreover, there was a significant correlation between
invasion and CK20 expression when the CK20
expressions of the patients diagnosed with
HGNIPUC and HGIPUC were compared (p:0.008).

No recurrence was observed in any of the 8 patients
diagnosed with PUNLMP and Papilloma. Recurrence
was observed in 16 (44%) of 36 cases diagnosed with
LGNIPUC, 5 (41%) of 12 cases diagnosed with
HGNIPUC, and 20 (42%) of 48 cases diagnosed with
HGIPUC When urothelial carcinomas were
compared, no significant correlation was found
between histologic grade and recurrence (p:0.397)
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(Table-1). Three of 16 patients, diagnosed with
LGNIPUC who had recurrence, showed
progression. Two of these had progressed to
HGIPUC and the other to HGNIPUC. Of the 3
patients with progtression, all had Score 3 staining
with CK20, and of the other 13 patients with no
progression, 2 had Score 3 staining with CK20, 6 had
Score 2 staining, and 5 had Score 2 staining. Only one
of the 20 patients without recurrence had Score 3
staining with CK20. The other 4 patients had score 2,
and 15 patients had score 1 staining. In other words,
5 (31%) of the 16 patients with recurrence had Score
3 staining with CK20, while only 1 (5%) of 20
patients without recurrence had Score 3 staining with
CK20.

There was significant  correlation between
recurrence, progression and CK20 expression in
patients diagnosed with LGNIPUC (p:0.014) (Table-
2). Of the 5 patients who were diagnosed with
HGNIPUC and had recurrence, 4 had Score 3
staining and one had Score 1 staining with CK20.
Progression to HGIPUC was seen in all of the
recurrent cases. Of the 7 patients without recurrence,
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2 had Score 3, 4 had Score 2, and 1 had Score 1
staining. In other words, of the 5 patients who were
diagnosed with HGNIPUC and had recurrence, 4
(80%) had Score 3 staining with CK20, while of the
7 patients without recurrence, 2 (28%) had Score 3
staining.  There was no significant correlation
between recurrence, progression and CK20
expression in the patients diagnosed with HGNIPUC
(p:0.234) (Table-2).

Of the 20 patients who were diagnosed with
HGIPUC and had recurrence, 18 had Score 3
staining, the other 2 had Score 2 staining with CK20.
None of the patients with recurrence had Score 1
staining. Of the 28 patients without recurrence, 24
had Score 3 and the other 4 had Score 1 staining. In
other words, 18 (90%) had of the 20 patients who
were diagnosed with HGIPUC and had recurrence
had score 3 staining, while 24 (86%) of the 28 patients
without recurrence had Score 3 staining with CK20.
There was no significant correlation between
recurrence and CK20 expression in the patients

diagnosed with HGIPUC (p: 0.585) (Table-2).

Table-1. Relationship between histological grade, CK-20 score and relapse rate

High-Grade PUC Low Grade PUC p value
(N=60) (N=36)
Median CK20 score 3 1 <0.001
Rate of relapse (%) 25 (60) 19 (52.7) 0.397
PUC: Papillary Urothelial Carcinoma, CK20: Cytokeratin 20
Table-2. Relapse status of low- and high-grade tumors and association with CK20 scores
Relapsed Non-relapsed p value
Mean CK20 scote for LGNIPUC 2 1 0.014
Mean CK20 scote for HGNIPUC 3 2 0.234
Mean CK20 scote for HGIPUC 3 3 0.585

CK20: Cytokeratin 20, LGNIPUC: Low Grade Non-Invasive Papillary Urothelial Carcinoma, HGNIPUC: High Grade Non-Invasive

Papillary Urothelial Carcinoma, HGIPUC: High Grade Invasive Papillary Urothelial Carcinoma

DISCUSSION

Recurrence and progtession is not a common finding
in Papilloma and PUNLMP, while patients diagnosed
with LGNIPUC / HGNIPUC and LGIPUC /
HGIPUC that limited to lamina propria have a high
recurrence rate and require long-term close clinical
follow up and are usually treated conservatively.
Accotding to the WHO/ISUP classification system,
PUNLMP is classified as neither benign nor
malignant neoplasm!!213. In some studies in the
literature, it has been shown that PUNLMP poses a
low risk of recurrence and progression and never
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results in cancer-related death!2!4, Therefore,
accurate diagnosis is of great importance for these
patients.  Especially, histological ~ differentiation
between Papilloma, PUNLMP and LGNIPUC, as
well as Low-Grade PUC and High-Grade PUC may
sometimes be very challenging and additional
immunohistochemical studies may be needed to
differentiate them.

In urothelium, CK 20 is normally expressed only in
superficial cells, whereas abnormal expression is seen
in urothelial dysplasia. CK20 staining is a useful
marker to differentiate dysplasia from non-neoplastic
hyperplasia and reactive urothelial type. Because of
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this feature, CK20 is a biomarker used for
differentiation  between  Urothelial — Papilloma,
PUNLMP and Urothelial Carcinoma?.

Alrashidy et al. indicated in their study that CK20
immunomarker can be used to demonstrate the
change of urothelial cells in the direction of
malignancy. They emphasized that this is particulatly
useful in differentiating between Papilloma and
PUNLMP?. Van Oers et al. reported that CK20 can
only be significant in differentiating between High
Grade PUC and Low Grade PUC!, None of the
cases with the diagnoses of papilloma and PUNLMP
included in our study showed abnormal CK20
expression. Abnormal CK20 expression was
observed in 45% (Score 2: 10, Score 3: 6) of patients
diagnosed with LGNIPUC. In our study, increased
CK20 expression (Score 2 or Score 3 staining) was
considered significant in the differentiation between
LGNIPUC and PUNLMP and papilloma, while
normal CK20 expression or negativity (Score 1
staining) was not considered significant in the
differential diagnosis. Moreover, unlike the studies in
the literature, no difference was found between
Papilloma and PUNLMP in terms of CK20
expression, and it was not significant in the
differentiation of these two.

A significant correlation between CK20 expression
and histological grade, presence of invasion, which
are important prognostic factors, has been shown in
some studies in the literature. In a study conducted
by Mumtaz et al., while abnormal CK20 expression
increased up to 68.8% in High Grade PUC patients,
this rate was found to be 40.4% in Low Grade PUC
patients'”. Bertz et al. also emphasized that CK20 is
an important factor in the determination of biological
aggressiveness of Urothelial Carcinomas!s. Ogata et
al. indicated that CK20 is an important predictive
factor in determining histological grade*. Abdul-
Maksoud et al. reported that CK20 is an important
prognostic marker in histologic grade and stage'’.
Sikic et al. indicated that CK20 is a biomarker
associated with poor prognosis in Urothelial
Carcinomas?0,

In our study, increased expression of CK20
(especially Score 3 staining) showed a statistically
significant correlation with the presence of invasion
and histological grade, similar to the studies in the
literature. Therefore, we are of the opinion that if
differential diagnosis is torn between Low Grade
PUC and High Grade PUC and histopathological
views cannot lead us to the definitive diagnosis,
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especially in cases of diffuse CK20 expression (Score
3), we should first think in favor of High Grade PUC.
We think that more serial slices should be taken from
TUR materials and examined in more detail because
of the risk of invasion in patients with the diagnosis
of HGNIPUC and Score 3 staining with CK20. We
believe that if we cannot be exactly sure of invasion
and we observe score 3 CK20 staining, especially in
cases of crush artifacts, it would be appropriate to
recommend a rebiopsy as soon as possible in order
to determine the invasion status.

Papillary Urothelial Carcinomas have a high rate of
recurrence and progression and these are important
factors affecting mortality and morbidity. Therefore,
the determination of important prognostic factors in
recurrence and progression is of great importance. In
a study by Harnden et al, it was reported that
abnormal CK20 expression was a significant
predictive factor for recurrence rate and progression
in PUNLMP and Low Grade PUC. Ramos et al.
indicated that abnormal CK20 expression was
significantly higher in patients with recurrence!l.
Alsheikh et al. found in their study that recurrence
rate was higher in patients with abnormal CK20
staining compared to those with normal CK20
staining’. Ogata et al. reported that CK20 is an
important factor in determining tumor progression
and recurrence in addition to histological grade*. As
same as these studies, there was a strong cortelation
between recurrence and progression and CK20
overexpression in the patients diagnosed with
LGNIPUC in our study. The point to be emphasized
is that all patients who were diagnosed with
LGNIPUC and showed progtression had Score 3
staining with CK20. Although the correlation
between CK20 expression could not be investigated
in our study due to the absence of recurrence in the
patients diagnosed with PUNLMP, the tendency
towards malignant transformation in patients with
PUNLMP has been found to be higher in those with
abnormal CK20 expression studies in the literature 1.
For this reason, it is important to study CK20 and
closely follow up patients with overexpression in
both PUNLMP and Utrothelial Carcinoma cases. We
are of the opinion that follow-ups, and if necessary,
rebiopsies should be performed at shorter intervals
due to the risk of progression, especially in patients
with the diagnosis of LGNIPUC and Score 3 staining
with CK20. For this, we think that it is not enough to
report as only "increased CK20 expression” while
indicating CK20 expression in pathology reports and
it should be standatrdized. In our study, thete was no
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significant link between CK20 overexpression and
recurrence and progression in patients diagnosed
with HGNIPUC and HGIPUC. This is attributed to
the observation of Score 3 CK20 staining in the
majority of patients diagnosed with High Grade
PUC. CK20 is an important biomarker in predicting
recurrence and progression, especially in LGNIPUC.
Especially in cases with Score 3 staining with CK20,
a significant degree of recurrence and progression is
seen compared to the others. Therefore, we
recommend that the CK20 staining score be stated in
the pathology reports and a scoring system should be
used if necessary.

In conclusion, this study supports that CK20 is an
important marker in the differentiaion between
PUNLMP and LGNIPUC, as well as in the
determination of histological grade in Urothelial
Carcinomas. Moreover, it shows the importance of
following up the patients with CK20 overexpression
at shorter intervals since a significant correlation was
found between CK20 expression and recurrence and
progression.
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