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Abstract

We present the clinicopathological features of 23 cases of the giant cell subtype of urothelial carcinoma, a rare subtype of
bladder cancer recognized in the current World Health Organization classification of urological tumors. Histologically, the
architectural pattern of the tumor varied from infiltrating to the solid expansile pleomorphic tumor with giant, bizarre, ana-
plastic cells. Typical or atypical mitotic figures were frequently present in all cases. Between 10 and 30% of the tumor had a
giant cell component. All cases were associated with conventional high-grade urothelial carcinoma, with areas of squamous
cell divergent differentiation and micropapillary carcinoma present in six and two cases, respectively. In one case each had
sarcomatoid, nested, small cell, or glandular divergent differentiation. At diagnosis, 35% of patients had advanced disease
and 12% had distant metastases. When comparing giant cell urothelial carcinoma with conventional urothelial carcinoma in
a matched analysis, differences in overall and cancer-specific survival were observed, particularly in the T1 stage category.
Immunohistochemical staining showed a similar profile of urothelial lineage with frequent positive expression of uroplakin
II, GATA3, CK20, CK7, and S100P in both giant cell and conventional urothelial carcinomas. High Ki67 proliferation (range,
60-90%; mean, 71%) and nuclear pS3 accumulation (mutant profile; range, 50-90%; mean, 64%) were observed. Using the
22C3 assay, the expression of PD-L1 was found to be variable in two cases, and beta-HCG was negative. In conclusion, giant
cell carcinoma is a subtype of urothelial carcinoma associated with advanced clinical stage and a trend to lower survival rates.
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Introduction

Giant cell urothelial carcinoma (GCUC) is a rare and
aggressive variant of urothelial carcinoma (UC) charac-
terized by the presence of highly pleomorphic and bizarre
tumor giant cells, similar to those seen in giant cell car-
cinoma of the lung [1-4]. This variant has been recog-
nized in the current classification of urothelial neoplasms
by the World Health Organization (WHO) [1]. However,
the available data on the pathological and immunohisto-
chemical characteristics and clinical behavior of GCUC
are limited and are mainly derived from case reports or
small case series [2, 4-8]. Giant cell carcinoma has been
identified in a variety of organs, including the lung, upper
urinary tract, ovary, pancreas, breast, kidney, liver, gall-
bladder, and prostate, with a similar degree of aggressive-
ness [9-18].

The characteristic features of GCUC include aggregates
or sheets of mononucleated and multinucleated, highly
pleomorphic, giant, bizarre cells [1, 2, 19]. These prolif-
erating cells may appear undifferentiated [2, 20]. They are
associated with variable tumor cell necrosis and cellular
cohesion. Notably, the diagnosis excludes a spindle cell
component [21, 22]. This is to avoid confusion with the
sarcomatoid subtype of UC. The frequent expression of
urothelial lineage markers, such as GATA3, on immuno-
histochemistry supports the urothelial origin [4, 23-29].

The differentiation of primary GCUC from poorly dif-
ferentiated carcinomas, such as osteoclast-rich undiffer-
entiated carcinoma, UC with trophoblastic giant cells, or
large cell undifferentiated carcinoma, is crucial [20, 30,
31]. Accurate identification can be aided by morphological
and immunoreactive differences, such as CD68 expression
in osteoclast-like giant cells or beta-HCG in trophoblastic
giant cells. It is also important to consider the possibility
of metastasis from another organ or melanoma, depending
on the clinical context [2, 26].

Due to of the rarity of GCUC, the lack of molecular
characteristics of the disease is a challenge [32—-34]. How-
ever, a potential response to targeted therapies has been
suggested by preliminary data from lung cancer patients.
Surgery is recommended for early-stage patients. In more
advanced cases, MEK inhibitors, CDK4/6 inhibitors, and
TP53 inhibitors are used [16]. A similar approach may
also be possible for GCUC, although this is subject to the
availability of further data.

A literature search of the PubMed database identified
29 previously reported cases [2, 4, 7, 8, 35-39]. Approxi-
mately 60% of patients succumbed or remained alive with
the disease within 2 years regardless of therapy. Therefore,
to understand optimal treatment strategies and to address
the differential diagnostic challenges associated with this
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aggressive form of bladder cancer, original data from
larger series are essential.

In this context, we present the clinicopathological fea-
tures and oncological outcomes of the largest prospectively
identified cohort of 23 cases of GCUC (21 patients). In addi-
tion, a comparison with cases of conventional UC matched
by stage category is provided to delineate the differences
between the two types of bladder cancer.

Material and methods

A prospectively maintained database was used to conduct
an observational study. A total of 23 cases from 21 patients
diagnosed with GCUC were retrieved from the pathology
archive of our institution. Available clinical information was
obtained from the patient’s medical records. An average of
15 (range, 1-29) H&E-stained slides of routinely formalin-
fixed, paraffin-embedded material from each case were
systematically re-evaluated by a specialized genitourinary
pathologist (ALB), who identified GCUC cases for inclusion
in the database. GCUC was typically characterized by giant
bizarre cells with pleomorphic nuclei identified on H&E-
stained glass slides.

The histological evaluation of the samples also included
the assessment of the associated conventional UC and its
pathological grade. The percentage of GCUC that was pre-
sent in each case was recorded. Other pathological features
that were recorded included the presence of divergent differ-
entiation or other variants (subtypes), lymphovascular inva-
sion, stromal reaction, tumor necrosis, and the presence of
perineural invasion.

The latest revision of the World Health Organization’s
classification of the urinary system and male genital organs
was used for the pathological classification of the tumors
[1]. The cases spanned a period of 8 years. The first case
was diagnosed in 2014 and the last in 2022. The follow-up
period ranged 1-47 months (mean, 15+3 months; median,
13 months). The demographic characteristics of the patients
as well as the stage category (pTNM or ¢cTNM; AJCC/
TNM 8th edition [40]) at diagnosis of bladder cancer and/
or GCUC, the treatment(s) received before or after the diag-
nosis of GCUC, and the clinical outcome were also assessed.

For survival analysis (overall survival and cancer-specific
survival), our case series of 21 patients (23 cases) was com-
pared with a cohort of 119 patients with conventional UC
who were assembled with randomly selected cases diag-
nosed in our institution over the same period in which there
was 5 years minimum follow-up.

Immunohistochemical studies were performed on selected
representative 4-pum paraffin sections (at least one section per
case) to address specific differential diagnostic considera-
tions and included GATA3 (Cell Marque, clone L50-823,
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prediluted), uroplakin II (clone BC-21), STI00P (clone D28-
E), PSA (clone 35H9, prediluted), NKX3.1 (clone EP356,
prediluted), INI1 (clone MRQ-27, prediluted), CK20 (clone
Ks20.8, prediluted), CK14 (Cell Marque, clone LL002,
1:300 dilution), CK5/6 (clone D5/16B4, prediluted), CK7
(clone RN7, prediluted), beta-HCG (Leica, polyclonal, pre-
diluted), PAXS8 (GenomeMe, clone IHC008, prediluted), p40
(clone BC28, prediluted), p53 (clone DO-7, (Leica, clone
27G12, prediluted), Ki67 (clone K2, prediluted)), and PDL1
(test 22C3). Immunohistochemistry was performed using
either the Ventana Benchmark or Leica Bond platforms
according to standard protocols for a given antibody. All
analyses included appropriate negative and positive controls.
Antigen retrieval was performed according to standard pro-
tocols when necessary. Immunostaining was graded on a
scale from 0 to 3*.

To identify all reported cases of GCUC, a PubMed data-
base search (www.pubmed.gov) was performed. The search
terms used were giant cell bladder cancer, pleomorphic
giant cell bladder cancer, giant cell urothelial carcinoma,
pleomorphic giant cell urothelial carcinoma, and giant cell
carcinoma. The search is up to date as of 31 January 2023.

Statistical analysis

Data are presented as (i) proportions and frequencies when
categorical and (ii) mean =+ standard deviation, median when
continuous. The distribution of overall survival and cancer-
specific survival was estimated using the Kaplan—Meier
analysis and Cox multivariate analysis. Analyses were per-
formed using IBM SPSS Statistics v.26 for Windows soft-
ware (IBM Corp, Armonk, NY). Results were considered
statistically significant if the P-value was less than 0.05.

Results

Clinicopathological features of 23 cases of GCUC identified
in 21 UC patients are shown in Table 1. Patients were pre-
dominantly male, representing 86% (18/21). The age range
was 65—-88 years (mean, 74+1.5 years; median, 70 years).
A history of previous UC was present in 52% of patients
(11/21). The time interval between the initial diagnosis of
conventional UC and the identification of the GCUC sub-
type was 40+19 months (median, 23 months). At the time
of GCUC diagnosis, most patients were classified as AJCC
stage I (30%; 7/23) or stage 11 (26%; 6/23). Stages I1IA and
IIIB each accounted for 13% (3/23) of cases. In 9% (2/23)
of patients, stages IVA and IVB were diagnosed. The most
common diagnostic procedure was transurethral resection
of bladder tumor in 83% (19/23) of cases. Radical cysto-
prostatectomy was performed in one case (4%). Lung, liver,
and nodal metastases were each diagnosed in one case (4%).

Associated conventional UC was identified in all GCUC
cases. All cases were considered high grade. Carcinoma
in situ was present in 22% of cases (5/23), and aberrant dif-
ferentiation was noted in 48% of cases (11/23). The pro-
portion of GCUC ranged from 10 to 30% (mean, 20+2%;
median, 20%). Follow-up data were available for all patients,
with 48% (10/21) succumbing to the disease at a median of
17+5 months (median 10 months); 24% (5/21) were alive
with the disease; and 29% (6/21) had no evidence of disease
at a mean follow-up of 9 months (range, 1-31 months).

Immunohistochemical staining showed a similar profile
for both GCUC and associated conventional UC (Fig. 1).
It was characterized by a urothelial lineage with frequent
positive expression of uroplakin II (focal), GATA3, CK20,
CK7, and S100P. A high proliferation rate of Ki67 (range,
60-90%; mean, 71%) and an accumulation of p53 in the
nucleus (mutant profile; range, 50-90%; mean, 64%) were
observed. In the 22C3 assay, PD-L1 expression was variable
in two cases and beta-HCG was negative. Other markers
(INI1*; CK5/67; E-cadherin®, synaptophysin~, p63~, PSA™,
NKX3.17, CK147, PAXS8™, p407) used in selected cases gave
results consistent with GCUC.

The characteristics of the conventional UC series of 119
cases used in the current study for comparison purposes are
summarized in Table 2. Table 3 shows the univariate analy-
sis of survival using the log-rank and Kaplan—Meier plots.
Significant overall and cancer-specific survival differences
were observed when comparing GCUC with conventional
UC (Fig. 2). This was particularly evident in the T1 stage
category. Borderline significance was observed for overall
survival and cancer-specific survival (both P = 0.098) in
T2-4 cases. Table 4 indicates that GCUC and stage classifi-
cation were both independent predictors of OS and CSS in
multivariate analysis. The percentage of GCUC component
or history of UC showed no significant association with sur-
vival in the current study. Table 5 shows the characteristics
of previously reported cases of GCUC compared with our
case series of 23 cases in 21 patients.

Discussion

Bladder cancer exhibit significant morphological hetero-
geneity and divergent differentiation [41]. This has led to
the recognition of specific subtypes with unique histologi-
cal appearances and diagnostic or prognostic implications
[41]. Classic and recent reviews of unusual bladder cancer
variants, including the current WHO classification of inva-
sive urothelial tumors, have recognized the giant cell sub-
type of UC as a rare and aggressive variant characterized
by the presence of highly pleomorphic and bizarre tumor
giant cells, like those seen in giant cell carcinoma of the
lung [1, 2, 4,, 7, 8, 35-39, 41]. However, when faced with
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Table 1 (continued)

18

=)
)
(5}
g
o
2
=
)

v
~Z
oF
S
O o=

SET
D38
DES
=

O oo
O =
2'0
= 0O
>0 .2
zZ9 3
=HO &
Sz
O 2
O 2
o £
8
o)

o

g

]

Q

&)

o

(-]
T2
2

on

2
£ 3
= ®
£ &8
g

v
= =
£=
S =
Q O
28
v

<2
(]
o
=
o
o
g
<
W
&)
)
@]
)
e}
Q0
EE

Patient Case® Age (y)/gender History of UCY; GCUC %;

Springer

NED (1)

cTINxMx (I)

Glandular 50%;

HGUC (G3);
CIS

10%; TURBT

HGUC; 7

23 66/M

21

Micropapil-
lary 10%

UC, urothelial carcinoma; GCUC, giant cell urothelial carcinoma; /HQ, immunohistochemistry; M, male; F, female; HGUC, high-grade urothelial carcinoma; TURBT, transurethral resection of
bladder tumor; CyP, cystoprostatectomy; CIS, carcinoma in situ; LVI, lymphovascular invasion; SR, stromal reaction; Dif., differentiation; LUTS, low urinary tract symptoms; NAC, neoadjuvant

chemotherapy; CT, chemotherapy; ACT, adjuvant chemotherapy; R7, radiation therapy; /CI, immune checkpoint inhibitor; BCG, bacillus Calmette—Guérin; DOD, died of the disease; DOC, died

of other causes; AWD, alive with disease; NED, no evidence of disease; LF, lost in follow-up; Y, years; mo, months. *All cases presented with hematuria except for case 9 which presented with

storage LUTS. PAll previous UC cases were bladder UC

the diagnosis of GCUC in routine pathology practice, we
recognize that the limited data available, mostly derived
from a few case reports and small case series, have led to a
poor understanding of this disease and, more importantly,
to variable clinical management and diagnostic uncertainty
among pathologists [1, 2, 4, 7, 8, 35-39, 41].

Our series of 23 cases of GCUC represents the most
extensive to date. It provides a detailed description of the
architectural patterns, cellular features, immunohisto-
chemical markers, clinical characteristics, and prognostic
relevance of this rare form of UC. In our series, 70% of
patients had a poor outcome, with 50% dying within 1 year
of diagnosis, which is consistent with previously reported
data. A review of 52 reported cases (Table 5) shows that
74% of reported patients died from or were alive with active
disease [1, 2, 4]. The confirmed aggressiveness associated
with GCUC supports the need for increased attention to
improve our knowledge of this type of neoplasm, particu-
larly regarding the molecular profile as a potential avenue
for novel targeted therapies. At present, molecular data on
this subtype of UC is limited. However, in line with clinical
needs, Xi et al. [16] have demonstrated the potential benefits
of targeted therapy for giant cell carcinoma of the lung based
on molecular profiling, suggesting a possible survival benefit
from MEK inhibitors, CDK4/6 inhibitors, and TP53 inhibi-
tors. Although this study is a limited series, it opens the door
to the study of GCUC and may contribute its inclusion in
clinical trials of giant cell carcinomas in other organs, such
as the lung. In addition, this clinical approach highlights
the importance of accurate tumor classification, given the
poor prognosis associated with GCUC. It also highlights
the potential for novel therapies to treat affected patients [6,
32, 42-45]. An important finding in our study is the positive
expression of PD-L1 in the two cases evaluated. They had
tumor proportion scores of 10 and 20, respectively. Fortu-
nately, after receiving the combination of pembrolizumab
and radiotherapy, these two patients remained alive with the
disease for 20 and 22 months, respectively.

Like other reported studies, 35% of patients in our series
had advanced disease at presentation (stage III or IV), with
distant metastases in 12% [2, 4, 8, 35, 36, 38, 39]. Observed
differences in overall and cancer-specific survival when
comparing GCUC with conventional UC indicate a trend
to lower survival. This is an original finding that has not
been reported previously, but the potential clinical impact
of the survival analysis should not be overestimated due to
the limited number of cases in the series.

The pathologist plays a crucial role in the diagnosis of
GCUC. It is advisable to follow the WHO classification
recommendations for the diagnosis of this entity [1]. Of
potential importance is the distinction of GCUC from poorly
differentiated subtypes, such as osteoclast-rich undifferen-
tiated carcinoma and large cell undifferentiated carcinoma
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Fig. 1 Representative features of giant cell carcinoma of the blad-
der with highly pleomorphic cells and largely variable hyperchro-
matic nuclei at low (A), intermediate (B), and high power (C) (A,
B, C hematoxylin and eosin staining). Urothelial lineage, prolifera-

Table 2 Clinicopathologic features of giant cell carcinoma subtype as
compared with conventional urothelial carcinoma in the current series

GCUC (n=21) Conventional P-value
UC (n=119)
Follow-up time 1543, 13 43+3, 38 < 0.001
(mean+SD,
median)
T stage 0.161
T1, n (%) 6 (29) 31 (26)
T2, n (%) 7(33) 18 (15)
T3a, n (%) 0 14 (12)
T3b, n (%) 4(19) 36 (30)
T4a, n (%) 4(19) 20 (17)
Outcome 0.033
DOD, n (%) 10 (48) 56 (47)
DOC, n (%) 0 6(5)
AWD, n (%) 5(24) 6(5)
NED, n (%) 6 (29) 51 (43)

UC, urothelial carcinoma; GCUC, giant cell urothelial carcinoma;
SD, standard deviation; DOD, died of disease; DOC, died of other
causes; AWD, alive with disease; NED, no evidence of disease

[20, 30]. Morphological and immunoreactive differences can
aid in accurate identification. For example, CD68 expression
is present in osteoclast-like giant cells and neoplastic giant
cells are absent in large cell undifferentiated carcinoma. It is
also important to distinguish GCUC from trophoblastic UC,

tion, p53, and cytokeratin immunohistochemical markers are readily
expressed by cells in giant cell carcinoma uroplakin II (D), Gata3
(E), CK20 (F), CK7 (G), Ki67 (H), p53 (I), and S100P (J). PD-L1
expression with 22C3 antibody is also shown (K)

which has trophoblastic giant cells as a landmark [31, 46].
The latter is less aggressive than GCUC, and trophoblastic
giant cells typically express beta-HCG and other markers
including GATA 3 by immunohistochemistry, which helps
to make this distinction. It is important to consider the clini-
cal context since metastases from other organs, particularly
the lung or melanoma, may mimic GCUC. It should be
noted that giant cell carcinoma arising in the prostate may
spread to the bladder, particularly in patients on long-term
treatment for prostate cancer, where the giant cell pheno-
type is not uncommon [12, 17]. This differential diagnosis
is crucial, as the treatment approaches for advanced UC
and advanced prostate cancer are quite different. In addi-
tion, accurate diagnosis may be facilitated by immunohis-
tochemical panels that include markers for melanoma, lym-
phoid, trophoblastic, prostate, and urothelial lineage. Several
urothelial lineage markers are expressed in GCUC but not in
prostate giant cell carcinoma, giant cell carcinoma of other
organs, or melanoma.

In conclusion, our study highlights the presence of
GCUC, underlines its urothelial origin, and provides fur-
ther evidence of its poor prognosis. The diagnosis can be
challenging, especially in limited biopsy specimens, as it
may be confused with secondary neoplasms or pleomorphic
sarcomas. Histological features, consideration of the clinical
context, and appropriate immunohistochemistry are essential
to differentiate GCUC from mimics.
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Table 3 Univariate survival
analysis of selected
clinicopathologic features in
giant cell carcinoma subtype
as compared to conventional
urothelial carcinoma

Total (n) OS Log-rank  P-value CSS Log-rank  P-value
Overall 5.628 0,018 6.384 0.012
GCUC, n (%) 21 11 (52) 11 (52)
Conventional UC, n (%) 119 58 (49) 63 (53)
Tl 3.022 0.082 6.785 0.009
GCUC, n (%) 6 4 (67) 4 (67)
Conventional UC, n (%) 31 21 (68) 26 (84)
T2-4 2.742 0.098 2.742 0.098
GCUC, n (%) 15 7 (47) 7 (47)
Conventional UC, n (%) 88 37 (42) 37 (42)
GCUC % 1.735 0.420 1.735 0.420
10%, n (%) 5 (62.5) 5 (62.5)
20%, n (%) 4(57) 4 (57)
30%, n (%) 2 (33) 2 (33)
Previous History of UC 1.654 0.198 1.654 0.198
Yes, n (%) 11 5(45.5) 5(45.5)
No, n (%) 8 4 (50) 4 (50)

UC, urothelial carcinoma; GCUC, giant cell urothelial carcinoma; OS, overall survival; CSS, cancer-spe-

cific survival
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Table 4 Multivariate survival analysis of selected clinicopathologic
features in giant cell carcinoma subtype as compared to conventional
urothelial carcinoma

P-value HR 95% CI

(O]
Giant cell carcinoma .021 2222 1.126 4.384
Stage classification T1 vs. T2-4 .002 2.810 1461 5.403
CSS
Giant cell carcinoma .015 2.328 1.176  4.608
Stage classification T1 vs. T2-4 .000 4321 1.958 9.532

OS, overall-survival; CSS, cancer-specific survival; HR, hazard ratio;
CI, confidence interval
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Table 5 Salient clinicopathologic features of giant cell carcinoma subtype of the bladder obtained through literature search

Reference No. of cases Age range; Gender (%)  History of GCUC % Sample type T stage  Staging Outcome (mo)
(mean+SD; ucC AJCC (range;
median) mean+SD;

median)
[2] 8 55-88; (67 + Male, 6 (75) No 1(100) 3 (TURBT) 2(T4a) 8(IIIA) 5 (DOD);
4; 62) 1 (50) 3 (CyP) 4 (T3b) (6-17;11.2
2 (30) 2 (Cy) 2 (T3a) +2;10)
4 (20) 2 (AWD);
(11-19; 15 =
4;15)
1 (NED); (74)
[36] 1 65 Male No 1(70) 1 (CyP) 1(T3b) 1(IVb) 1 (AWD); (4)
[35] 2 64-78; (71 + Female, 2 2 (N/A) 2(N/A) 2 (TURBT) 2(N/A) 2(N/A) 2 (N/A)
7;71) (100)
[4] 13 53-93; Male, 9 (69) 2 (bladder 3(100) 11 (TURBT) 2(T3b) 2 (IA) 5 (DOD);
(72+3.5; HGUC) 1(95) 2 (CyP) 3(T2) 31D 2-12;7 =
73) 1 (ureteric 3(80) 8 (T1) 8 () 2;7)
HGUC) 3(50) 4 (AWD);
10 (no) 3 (40) (15-34;23.5
+4.5;22.5)
1 (NED); (46)
3 (N/A)
[7] 1 82 Male N/A 1(100) 1(TURBT) 1(T1) 1@ 1 (NED); (12)
[37] 1 73 Male No 1 (70) 1 (CyP) 1(T3b) 1 (IlIB) 1 (NED); (48)
[8] 1 59 Male No N/A 1 (TURBT) 1(T2) 1 (IVA) 1 (DOD); (15)
[38] 1 72 Male Bladder N/A 1 (CyP) 1(T2) 1 (IITA) 1 (NED); (58)
HGUC
[39] 1 62 Female No 1(50) 1 (TURBT) 1(T1) 1D 1 (NED); (4)
Current study 23 65-88; (74 + Male, 18 (86) 11 (bladder 7 (30) 19 (TURBT) 4 (T4a) 2(IVB) 10 (DOD);
1.5;70) HGUC) 8 (20) 1 (CyP) 4(T3b) 2 (IVA) (1-47; 17 =
8 (no) 8 (10) 1 (liver met) 7 (T2) 3 (IIIB) 5; 10)
2 (N/A) 1 (lung met) 7 (T1) 3 (IIIA) 5 (AWD);
1 (nodal met) 1 (N/A) 6 1I) (5-28;19 =
7@ 4; 20)
6 (NED);
(1-31;9 =
5;1)
Summary of 52 53-93; (72 + Male, 38 (76) 30 (no) 5(100) 38 (TURBT) 6(T4a) 3 (IVB) 21 (DOD);
reported 1;70) 14 (bladder 1 (95) 9 (CyP) 12 (T3b) 3 (IVA) (1-47; 13 =
cases HGUC) 3 (80) 2 (Cy) 2(T3a) 4 (IIB) 3;10)
1 (ureteric 2 (70) 1 (liver met) 12 (T2) 14 (IITA) 12 (AWD);
HGUC) 5(50) 1 (lungmet) 17 (T1) 9D (4-34;19 +
5 (N/A) 3 (40) 1 (nodal met) 3 (N/A) 17(D) 3;19.5)
9 (30) 2 (N/A) 12 (NED);
12 (20) (1-74; 22 +
8 (10) 7; 15.50)
4 (N/A) 5 (N/A)

UC, urothelial carcinoma; GCUC, giant cell urothelial carcinoma; HGUC, high-grade urothelial carcinoma; TURBT, transurethral resection of

bladder tumor;

CyP, cystoprostatectomy; Cy, cystectomy; met, metastasis; DOD, died of the disease; DOC, died of other causes; AWD, alive

with disease; NED, no evidence of disease; LF, lost in follow-up; mo, months
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