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Abstract.
BACKGROUND: Plasmacytoid urothelial carcinoma is a rare bladder cancer variant with scarce data on outcomes and
prognostic factors.
OBJECTIVE: We report our institutional experience with this histology to determine response to neoadjuvant chemotherapy,
definitive surgery and survival.
METHODS: We conducted a retrospective chart review of consecutive patients with plasmacytoid, as well as conventional
urothelial carcinoma (for comparison) seen in our institution (2007–2018). Baseline characteristics, clinicopathologic and
treatment data were captured. T-test, chi-squared and log-rank test was used for group comparison. Kaplan Meier method
was used for estimation of overall survival and Cox regression for identification of prognostic factors.
RESULTS: 64 patients with plasmacytoid and 418 with conventional urothelial histology were identified; 53% of those with
plasmacytoid presented with cT3/4 stage and 67% underwent extirpative surgery. Patients with plasmacytoid histology had
higher rates of pT3/4 (65% vs. 28%), nodal disease (37% vs. 16%) and positive surgical margins (23% vs. 5%) compared
to urothelial group (p < 0.01), as well as higher incidence of post-operative recurrence (47% vs. 29%, p = 0.05) and lower
ypT0N0 rates after neoadjuvant chemotherapy (10% vs. 33%, p = 0.03). Plasmacytoid histology was associated with lower
median overall survival compared to conventional urothelial (24 vs. 154 months, p < 0.01).
CONCLUSIONS: Plasmacytoid urothelial carcinoma frequently presented with advanced stage at diagnosis and extirpative
surgery, poor pathologic response to neoadjuvant chemotherapy, and inferior outcomes, when compared to conventional
urothelial. Prospective trials evaluating upfront cystectomy versus preoperative chemotherapy and/or novel treatments should
be considered.
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INTRODUCTION

Plasmacytoid urothelial carcinoma (PUC) is a
rare urothelial carcinoma (UC) variant with an
aggressive phenotype [1], comprising approximately
3–5% of patients with muscle-invasive bladder
cancer. Histologically, PUC can appear as diffuse
sheets of cells or as a discohesive, single-cell and
highly infiltrative growth pattern. The cells with
their eccentrically located nuclei and a moderate-to-
abundant eosinophilic cytoplasm, resemble plasma
cells [2], Fig. 1. Molecularly and histologically, PUC
is characterized by loss of cytokeratin 20, a high
proliferation index, tumor protein 53 accumulation,
and loss of membranous E-cadherin expression
[3]. In terms of clinical behavior, case series have
reported that patients with PUC more commonly
present with advanced stage [2], positive margins
at radical cystectomy (RC) [4], locoregional spread
along fascial planes [5] and propensity for peritoneal
carcinomatosis [6].

The standard of care for muscle-invasive UC is
cisplatin-based neoadjuvant chemotherapy (NAC)
with either accelerated (dose dense) methotrex-
ate/vinblastine/adriamycin/cisplatin (MVAC) or
gemcitabine/cisplatin (GC) [7, 8]. In general, PUC
has been consistently associated with poor prognosis
despite the use of standard bladder cancer treatment
modalities, based on retrospective data across the lit-
erature [3]. In addition, applying the NAC paradigm
to PUC is based on scarce and equivocal data to
date, mainly extrapolating from conventional UC [9,
10], while the question of appropriate management
in those patients remains unanswered. The purpose
of this study was to elucidate clinicopathologic
factors related to PUC and investigate response
to NAC, also in relation to conventional UC. We
hypothesized that patients with PUC would present
with more advanced stage at diagnosis and at RC
(vs. conventional UC), and that NAC would not
significantly influence pathologic stage or overall
survival (OS), in comparison with upfront RC.

MATERIALS AND METHODS

After obtaining institutional review board
approval (IRB# STUDY00005690), we retrospec-
tively reviewed the charts of all consecutive patients
with PUC treated at our institution from January
2007 to December 2018, based on pathology review
[transurethral resection of bladder tumor (TURBT)

and/or definitive surgery] by institutional experts. In
compliance with the IRB regulations we obtained
waiver of consent, also considering the retrospective
and observational nature of the study. No prospective
human experimentation was involved.

We included all cases with plasmacytoid features,
regardless of the percentage of plasmacytoid histol-
ogy.

In addition, we retrospectively assessed our institu-
tional RC database, to identify consecutive patients
only with conventional (pure) UC in both TURBT
and RC specimens (no variant histology present).
All cases were reviewed by an expert pathologist
with significant experience in genitourinary cancers.
Since a small number of PUC cases were treated with
definitive surgery other than RC (one partial cystec-
tomy and one segmental ureterectomy), we utilized
the umbrella term “extirpative surgery” to refer to all
types of definitive surgery. We collected demographic
data, baseline clinicopathologic data [clinical stage
at diagnosis, pathologic stage at surgery, pathologic
variants with percentages, presence of lymphovas-
cular invasion (LVI) and carcinoma in situ (CIS)],
preoperative laboratory workup, baseline historical
data, medical comorbidities and treatment modali-
ties [TURBT, intravesical bacillus Calmette-Guerin
(BCG), surgery, neoadjuvant / adjuvant chemother-
apy, chemoradiation, palliative chemotherapy and/or
radiation regimens]. In terms of NAC, we captured
the regimens, number of cycles received, first and
last date of infusion, clinically significant complica-
tions [deep venous thrombosis/pulmonary embolism
(DVT/PE), neutropenia (including febrile), acute kid-
ney injury (AKI), need for hospital admission during
NAC receipt] radiographic and pathologic response.
Pathologic complete response to NAC was indicated
as ypT0N0.

Statistical analysis was performed with STATA
package (College Station, Texas). T-tests and chi-
squared tests (Pearson, Fischer’s exact test) were
used for group comparison analysis. Kaplan-Meier
curves were created for median overall survival
(OS) estimation, measured from the date of can-
cer diagnosis to all-cause mortality in the entire
cohort, and from the date of extirpative surgery in
the surgical subgroup. Median recurrence free sur-
vival (RFS) from the time of extirpative surgery to
initial radiographic/pathologic recurrence or death
was estimated with the same method. Log-rank test
was used for unadjusted comparisons of OS and RFS
between the groups. 5-year OS and RFS cumulative
rates (with standard error reported in parentheses)
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Fig. 1. Photomicrography of bladder tumors. A – Plasmacytoid urothelial carcinoma (40x). B - Plasmacytoid urothelial carcinoma (200x). C
– Plasmacytoid urothelial carcinoma with rhabdoid features (100x). D – Plasmacytoid urothelial carcinoma with signet ring features (200x).
E – Conventional urothelial carcinoma (40x). F – Conventional urothelial carcinoma with muscle invasion (100x).

were estimated with life-table analysis. Multivariate
Cox-regression analysis was performed for OS. The
primary predictor of interest was the use of NAC.
Covariates tested were age at diagnosis, gender, cT
stage, adjuvant therapy, pT, pN stage, positive surgi-

cal margins, extravesical disease and the presence of
CIS and LVI status at extirpative surgery. Covariates
were included in the final multivariate Cox-regression
model if they changed the hazard ratio (HR) for
NAC by > 10% from the base model. A 5% alpha
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error was considered as the cutoff of statistical
significance.

RESULTS

Baseline demographic/diagnostic data

64 consecutive patients with PUC and 418 with
conventional UC were identified from the same time
period. Baseline demographics and clinicopathologic
data of patients with PUC and UC are documented in
Table 1. PUC component was present at TURBT for
50 patients and only found at extirpative surgery for
14 patients.

Treatment summary

Surgical group
Extirpative surgery (RC, partial cystectomy or seg-

mental ureterectomy) was performed in 43/64 (67%)
patients with PUC. At presentation, 20/43 (47%) had
clinical suspicion of disease beyond muscularis pro-
pria (cT3/4). At the time of surgery, 28/43 (65%)
patients with extravesical disease (pT3/4) were even-
tually identified, and upstaging occurred in 19/43
(44%). CIS and LVI were present in 15/43 (35%)
and 24/43 (56%), respectively, whereas 10/43 (23%)
had positive surgical margins and 16/43 (37%) had
pN+ stage. One or more complications in the imme-
diate post-operative period were noted in 8/43 (19%)
patients. Post-surgical localized or distant recurrence
was documented in 20/43 (47%) patients. In chi-
squared test (Table 2), the incidence of cT3/4, pT3/4,
pN+ disease, LVI, positive surgical margins and post-
operative recurrence was significantly lower in the
conventional UC group, while pT0N0 rate was sig-
nificantly higher. Also, among sites of postoperative
recurrence, peritoneal involvement was noted at a sig-
nificantly higher proportion in patients with PUC, in
comparison with conventional UC. At the same time,
there were no significant differences in baseline char-
acteristics between the two cohorts, in terms of age
and gender.

Neoadjuvant chemotherapy
NAC was offered to 166/418 patients (40%) in the

UC and 26/64 patients (41%) in the PUC cohort.
In the latter, 21/64 patients (33%) underwent RC,
2/64 (3%) were switched to salvage chemotherapy
after progressing on NAC, 2/64 (3%) elected for
bladder sparing chemoradiotherapy despite radio-
graphic response/stable disease on NAC, and 1/64

Table 1
Baseline demographic and treatment data for Plasmacytoid (PUC)

and conventional (pure) Urothelial Carcinoma (UC) cohorts

PUC (n = 64)* UC (n = 418)

Variables n (%) n (%)
Gender

male 52 (81) 332 (79)
female 12 (19) 86 (21)

Race
Caucasian 58 (91) 382 (91)
African American 1 (2) 8 (2)
Asian 5 (8) 11 (3)
Hispanic 0 (0) 4 (1)
N/A 0 (0) 13 (3)

Median age (years, IQR) 67 (62–75) 67 (59–75)
Smoking History

Past 32 (50) 207 (50)
Active 16 (25) 93 (22)
Never 16 (25) 118 (28)

Performance Status
ECOG 0 – 1 52 (81) 387 (93)
ECOG ≥ 2 12 (19) 31 (7)

Tumor Site
Bladder 61 (95) 418 (100)
Upper tract 2 (3) 0 (0)
Urethra 1 (2) 0 (0)

Clinical stage at diagnosis
cTx 1 (2) 0 (0)
cTa 0 (0) 25 (6)
cTis 0 (0) 22 (5)
cT1 11 (17) 82 (20)
cT2 18 (28) 162 (39)
cT3/T4 34 (53) 127 (30)
cN1-3 10 (16) 29 (7)
M1a/b 20 (31) 6 (1)

Extirpative Surgery
Radical cystectomy 41 (64) 418 (100)
Partial cystectomy 1 (2) –
Segmental ureterectomy 1 (2) –

Perioperative chemotherapy
Neoadjuvant 26 (41) 166 (40)
Adjuvant 15 (23) 22 (5)

*Includes all PUC cases regardless of whether extirpative surgery
was performed. Abbreviations: IQR– interquartile range, ECOG –
Eastern Cooperative Oncology Group, c- clinical, T – tumor stage,
N – nodal stage, M – metastasis, N/A – not available.

(2%) had progression of a second primary tumor
(non-small cell lung cancer) and was treated in the
palliative setting. All patients with NAC received at
least one dose of MVAC (dose dense) or GC. Clini-
cally significant complications from NAC were noted
in 12/26 (46%) patients, including neutropenia (5),
AKI (4) and DVT/PE (3), leading to hospitaliza-
tion in three cases. Radiographic progression during
NAC was noted in 6/26 (23%) patients; two were
switched to palliative chemotherapy and four pro-
ceeded to salvage cystectomy. At definitive surgery,
3/21 (14%) had pathologic response; 2/21 (10%)
had complete response (ypT0N0), 1/21 (5%) had
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Table 2
Clinicopathologic characteristics of patients with Plasmacytoid (PUC) and

conventional (pure) Urothelial Carcinoma (UC) treated with extirpative surgery

Variables PUC (n = 43) UC (n = 418) P value (Pearson χ2 ,
n (%) n (%) Fischer exact test, t-test)

Gender 0.96
male 34 (79) 332 (79)
female 9 (21) 86 (21)

Median age (years, IQR) 65 (59–71) 67 (59–75) 0.87
Clinical stage at diagnosis 0.09

<cT2 9 (21) 129 (31)
cT2 14 (33) 162 (39)
cT3/4 20 (47) 127 (30) 0.03
Nodal disease (imaging) 4 (9) 29 (7) 0.57
CIS+ (TURBT) 13 (30) 126 (30) 0.92
LVI+ (TURBT) 8 (19) 40 (10) 0.06

Pathologic stage (ES) <0.01
<pT2 7 (16) 241 (58)
pT2 8 (19) 62 (15)
pT3/T4 28 (65) 115 (28)
Nodal disease (ES) 16 (37) 67 (16) <0.01
pT0N0 4 (9) 96 (23) 0.03
Positive margins (ES) 10 (23) 21 (5) <0.01
CIS+ (ES) 15 (35) 101 (24) 0.12
LVI+ (ES) 24 (56) 68 (16) <0.01

Postoperative recurrence* n = 20 (47) n = 122 (29) 0.05
Pelvis/pelvic LNs 6 (30) 36 (30) 0.96
Liver 3 (15) 25 (20) 0.77
Peritoneal 6 (30) 6 (5) <0.01
Lungs 1 (5) 33 (27) 0.04
Bones 8 (40) 27 (22) 0.10
Brain 3 (15) 6 (5) 0.12

*Recurrence sites are not mutually exclusive, total number of recurrent cases in each group was
used as denominator. Abbreviations: IQR – interquartile range, TURBT - transurethral resection
of bladder tumor, p – pathologic, c- clinical, T – tumor stage, N – nodal stage, CIS - carcinoma
in situ, LVI - lymphovascular invasion, ES – extirpative surgery, LN – lymph nodes.

partial response (ypT1N0). Upstaging occurred in
7/21 (33%) patients. Four patients treated with NAC
had no residual PUC histology in the cystectomy
specimen, while there was still ypT2/3 UC present.
Conversely, four NAC-treated patients had no PUC
at TURBT, but PUC component was found at RC.

Each histology subgroup received a median of
four NAC cycles. In the PUC subgroup, using chi
squared test, no significant association was identi-
fied between NAC and pT0N0 (p = 0.96), extravesical
disease at surgery, (p = 0.84), pN+ status (p = 0.72),
margin positivity (p = 0.93), LVI+ (p = 0.33) or CIS+
(p = 0.14). Likewise, NAC was not associated with
improved OS (26.0 vs. 23.6 months, p = 0.36), when
compared to upfront extirpative surgery. In compar-
ison, in the conventional UC group, patients who
received NAC had significantly higher rates of pT0N0
(p < 0.01) and lower incidence of extravesical dis-
ease (p = 0.02), CIS+ (p < 0.01) and LVI+ (p = 0.05)
rates, but no notable difference in pN+ (p = 0.89)

and positive surgical margins (p = 0.44), compared to
extirpative surgery alone. The incidence of ypT0N0
after NAC receipt was significantly higher in the con-
ventional UC vs. PUC group [54/166 (33%) vs. 2/21
(10%), p = 0.03].

Non-surgical group

Overall, 20/64 (31%) patients were not treated
with extirpative surgery for PUC, due to unre-
sectable/metastatic disease at diagnosis (8), death
shortly after diagnosis (4), poor functional status
(2), election for bladder-sparing chemoradiother-
apy (2), progressive disease during NAC (2) or
BCG treatment (1), progression of another pri-
mary (1). In addition, one patient was lost to
follow-up after initial diagnosis and treatment
data was not available. Among patients present-
ing with unresectable/metastatic disease (8), primary
cisplatin-based palliative chemotherapy was offered
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Fig. 2. Overall survival (OS) from the time of diagnosis of
plasmacytoid urothelial carcinoma (PUC), between surgical and
non-surgical group.

to four, targeted therapy as part of a clinical
trial to one, concurrent chemoradiotherapy to two,
and pelvic radiotherapy-only to one. Subsequent
treatment lines for patients who progressed on
first-line palliative chemotherapy or NAC, were:
pemetrexed (2), pemetrexed/docetaxel (1), gemc-
itabine/carboplatin followed by pembrolizumab (1),
pembrolizumab alone (1). Also, GC, followed by
gemcitabine/carboplatin due to intolerance, was
offered to a patient who progressed to pelvis and
retroperitoneal lymph nodes after BCG treatment for
T1 bladder tumor. Four patients died shortly after
diagnosis, without receiving any treatment, due to
complications from rapidly progressive disease (1),
stroke and aspiration pneumonia (1), sternal wound
infection after chondrosarcoma resection (1), clini-
cal deterioration due to disease-related complications
(1).

Survival analysis and prognostic factors

In the entire PUC cohort, including surgical and
non-surgical patients (n = 64), median follow-up was
34.1 months [95% Confidence Interval (CI): 10.1 –
58.0], while 32/64 (50%) deaths were noted (27 blad-
der cancer - related). Median OS was 17.6 months
(95% CI: 4.6 – 30.6) from PUC diagnosis. Patients
who underwent extirpative surgery had superior OS
(from diagnosis) compared with the non-surgical
group (27.9 vs. 9.2 months, p < 0.01), Fig. 2.

Median OS (from the time of extirpative surgery) in
the surgical PUC subgroup was significantly inferior
to conventional (pure) UC (23.6 vs. 154.0 months,
p < 0.01, Fig. 3), and the same was true for median
RFS (13.7 vs. 99.4 months, p < 0.01). Five-year

Fig. 3. Overall survival (OS) from the time of extirpative surgery
for conventional (pure) urothelial carcinoma (UC) and plasmacy-
toid UC (PUC).

cumulative OS was 35% (±10) in patients with
PUC and 71% (±3) in those with conventional UC,
while five-year cumulative RFS was 33% (±9) and
60% (±3), respectively. In univariate Cox regression
for OS in the entire surgical cohort (UC and PUC,
n = 461), presence of plasmacytoid variant was sig-
nificantly associated with worse OS (HR 2.78, 95%
CI: 1.65 – 4.64). However, in the multivariate model,
plasmacytoid histology was no longer significant,
with pT stage, pN+ and advanced age at surgery being
the primary determinants of OS, Table 3. Addition-
ally, when we stratified OS analysis by pT stage at
RC, no significant differences between the PUC and
the UC subgroup were noted for non-muscle inva-
sive disease (<pT1, p = 0.48) and extravesical disease
(pT3/4, p = 0.28), while there was a marginal differ-
ence in OS for those with muscle invasive tumors
confined to bladder (pT2, p = 0.04), in favor of con-
ventional UC. Similar results were yielded when we
compared the plasmacytoid surgical subgroup with
conventional UC patients that presented with cT2-4
disease only (n = 289). In overall unadjusted compar-
ison, PUC had a significantly inferior median OS
(p < 0.001) but in stratified analysis, this effect was
primarily attributed to the pT2 subgroup (p < 0.01),
while no significant differences were noted for pT1
(p = 0.58) and pT3/4 (p = 0.19) stages.

DISCUSSION

In this study, we present outcomes from a sin-
gle institutional cohort of 64 patients with PUC. A
significant finding was the low ypT0N0 rate (10%)
after cisplatin-based NAC, which was inferior to
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Table 3
Multivariate Cox Regression for prognostic factors of overall sur-

vival (OS) from the time of extirpative surgery

UC and PUC HR (95% Confidence p-value
(N = 461) Interval)

Plasmacytoid component 1.20 (0.62–2.32) 0.58
Gender (female) 1.27 (0.81–2.01) 0.29
Age at Surgery 1.02 (1.01–1.04) 0.03
pT3/4 2.18 (1.18–4.04) 0.01
pN+ 2.14 (1.33–3.43) <0.01
Positive surgical margins 0.77 (0.37–1.6) 0.49
LVI at surgery 1.56 (0.94–2.59) 0.08
Neoadjuvant Chemotherapy 1.32 (0.89 – 1.94) 0.17

Abbreviations: UC – urothelial carcinoma, PUC – plasmacytoid
urothelial carcinoma, HR - Hazard Ratio, pT – pathologic tumor
stage, pN – pathologic nodal stage, LVI - lymphovascular invasion.

conventional UC patients (33%) over the same time
period. In addition, NAC use in PUC patients was
not associated with improvements in the presence
of extravesical disease, positive surgical margins and
pN+ status at the time of surgery, nor with improved
OS, compared to upfront RC. These results suggest
that NAC use may be less effective in the PUC set-
ting, thus raising the question whether it adds benefit
vs. RC alone in those patients.

In the literature, data on PUC “chemo-sensitivity”
is scarce, with variable results reported across stud-
ies, Table 4. In one cohort of 31 patients with PUC,
NAC was administered to five (stage I-III) patients
and it was associated with 80% pathologic down-
staging and 60% ypT0N0. However, in the same
study, NAC was also administered to seven patients
with stage IV, followed by salvage cystectomy, but
no pathologic response was noted [9]. Hashemi-
Shadraei et al. reported poor “chemo-sensitivity” in a
subset of 14 patients with PUC, treated with cisplatin-
based NAC and RC; one patient had ypT0N0 and
12/14 (86%) had persistent extravesical disease at
RC [10]. Another study with 33 patients treated with
NAC and RC demonstrated 22% pathologic response
(<pT2N0), with 12% ypT0N0 [11]. Similar results
were yielded by Ericson et al. [12]; NAC was admin-
istered to 12 patients, but in multivariate analysis,
it failed to show a significant effect on pT0 inci-
dence or organ confined disease. Overall, these results
are in concordance with our findings, in part val-
idating the observation of low likelihood of PUC
pathologic response to NAC. The complete response
rate (ypT0N0) in our conventional UC patients over
the same time frame is consistent with prior studies
(25–30%) [7, 8].

In terms of clinicopathologic behavior and out-
comes, our observations confirmed the aggressive

nature of plasmacytoid variant reported previously
[4, 5, 9–13]. Patients in our surgical PUC cohort
had significantly higher propensity towards advanced
stage at diagnosis (47%) and extravesical disease at
surgery (65%), accompanied by frequently positive
nodal status (37%) and surgical margins (23%), as
well as inferior median OS and RFS, when compared
to the conventional UC group. Additionally, there was
a significantly higher proportion of patients with post-
operative peritoneal recurrence in the PUC group. On
the other hand, presence of plasmacytoid histology
was not independently associated with worse survival
outcomes in multivariate analysis, with advanced age,
pT3/4 stage and pN+ disease being the primary nega-
tive prognostic factors. This result could be partially
attributed to the small proportion of patients with
PUC in the entire cohort. In a similar fashion, there
were no significant differences in OS when the analy-
sis was adjusted for pT stage at RC, with the exception
of pT2 stage. In general, those findings are suggest-
ing that the worse outcomes in patients with PUC are
primarily mediated by well-established factors (age,
stage). In the literature, historical data for conven-
tional UC reported lower rates of cT3/4 stage (11%)
at diagnosis and pT3/4 (43%) stage at RC [14]. Pos-
itive surgical margins have a reported incidence of
1–10% in conventional UC across stages [15], and up
to 12% in cases of extravesical disease extension [16].
Nodal-positive disease at RC can be found in approxi-
mately 25% in general, and up to 34% in patients with
advanced pT stage [16, 17].

The highly infiltrative potential of PUC has
been linked to PUC-specific somatic loss-of-function
mutations of CDH1, leading to loss of E-cadherin
expression, likely promoting cellular detachment and
aggressive localized invasion [18]. The discohesive,
single-cell growth pattern in histopathology (Fig. 1),
along with the increased frequency of localized
and peritoneal recurrence (Table 4) are consistent
with this finding. E-cadherin loss in 57% of PUC
specimens has also been reported by others, includ-
ing Perrino et al. [19]. These authors described
stratification of PUC into desmoplastic, classic and
pleomorphic morphology, with loss of E-cadherin
being more prominent in the last two categories, while
9p21 deletion and FGFR3 mutations were frequently
identified, providing insight on molecular pathogen-
esis and potential therapeutic targets. Taking these
findings into consideration, expanding our knowl-
edge in the genomic level of metastatic UC and its
variants (including PUC) is of paramount importance,
with rapid autopsy programs being an interesting



78 L.N. Diamantopoulos et al. / Plasmacytoid Bladder Cancer Outcomes

Ta
bl

e
4

Pl
as

m
ac

yt
oi

d
ur

ot
he

lia
lc

ar
ci

no
m

a:
re

vi
ew

of
th

e
lit

er
at

ur
e

Pr
es

en
tc

oh
or

t
C

oc
ke

ri
ll4

K
ai

m
ak

lio
tis

5
D

ay
an

ni
9

H
as

he
m

i-
Sa

dr
ae

i10
Te

o11
E

ri
ck

so
n12

L
i13

E
xt

ir
pa

tiv
e

su
rg

er
y

(n
)

43
46

30
20

57
81

*
29

98

E
xt

ra
ve

si
ca

lD
is

ea
se

at

su
rg

er
y

(n
,%

)

28
(6

5)
38

(8
3)

22
(7

3)
N

/A
51

(8
9)

in
cl

ud
in

g
N

+
N

/A
19

(6
6)

53
(5

4)

pN
+

(n
,%

)
16

(3
7)

13
(2

8)
21

(7
0)

11
(5

5)
N

/A
N

/A
14

(4
8)

29
(3

0)

+
Su

rg
ic

al
m

ar
gi

ns
(n

,%
)

10
(2

3)
14

(3
0)

12
(4

0)
2

(1
0)

28
(4

9)
N

/A
4

(1
4)

21
(2

1)

R
ec

ur
re

nc
e

47
%

ov
er

al
lr

ec
ur

re
nc

e

(a
ft

er
su

rg
er

y)

28
%

lo
ca

l

re
cu

rr
en

ce

(a
ft

er
su

rg
er

y)

N
/A

23
(7

4%
)

pr
og

re
ss

ed
19

of
23

(8
3%

)
re

cu
rr

ed

in
pe

ri
to

ne
um

N
/A

“M
os

tc
om

m
on

si
te

s
of

re
cu

rr
en

ce
/p

ro
gr

es
si

on

fo
r

PU
C

w
er

e

pe
ri

to
ne

al
(4

2%
)

an
d

lo
co

re
gi

on
al

in
va

si
on

(2
6%

)”

N
/A

“1
2

pa
tie

nt
s

de
ve

lo
pe

d

pe
ri

to
ne

al

ca
rc

in
om

at
os

is
”

Pr
eo

pe
ra

tiv
e

ch
em

ot
he

ra
py

(n
,%

)

21
(4

9)
4

(9
)

5
(1

7)
12

(6
0)

14
(2

5)
51

(6
3)

12
(4

1)
45

(4
6)

yp
T

0N
0

(n
,%

)
2/

21
(1

0)
N

/A
1/

5
(2

0)
3/

12
(2

5)
1/

14
(7

)
6/

51
(1

2)
N

/A
N

/A

M
ed

ia
n

O
S

17
.6

m
on

th
s

fr
om

di
ag

no
si

s
23

.6
m

on
th

s

fr
om

ex
tir

pa
tiv

e

su
rg

er
y

(3
5%

5-
ye

ar

O
S)

27
%

5-
ye

ar
O

S

fr
om

R
C

19
m

on
th

s
fr

om
R

C
17

.7
m

on
th

s
fr

om

di
ag

no
si

s

17
.7

m
on

th
s

fr
om

di
ag

no
si

s

10
.5

m
on

th
s

fr
om

di
ag

no
si

s

N
/A

45
.6

m
on

th
s

fr
om

R
C

*1
1

ab
or

te
d

du
e

to
T

4b
.A

bb
re

vi
at

io
ns

:
PU

C
–

pl
as

m
ac

yt
oi

d
ur

ot
he

lia
lc

ar
ci

no
m

a,
O

S
-

ov
er

al
ls

ur
vi

va
l,

R
C

-
ra

di
ca

lc
ys

te
ct

om
y,

pN
–

pa
th

ol
og

ic
no

da
ls

ta
ge

,N
/A

–
no

ta
va

ila
bl

e.



L.N. Diamantopoulos et al. / Plasmacytoid Bladder Cancer Outcomes 79

initiative that allows tumor tissue acquisition from
multiple sites of metastasis, in the immediate post-
mortem period [20].

Our PUC cohort is one of the largest reported in the
literature, with the additional inclusion of a compar-
ative analysis with conventional UC. However, due
to its retrospective nature, our study has a number
of limitations, including data acquired from a sin-
gle institution, small sample size with low number
of events, lack of randomization, presence of poten-
tial selection and confounding biases, variability
in treatment modalities and monitoring/surveillance
schedules, lack of biomarker evaluation and of spe-
cific % of plasmacytoid component, as well as
loss to follow-up in a number of patients. Patients
with advanced - and potentially more aggressive -
disease, were more likely to receive NAC, which
could also influence outcomes independent of NAC.
Associations can be deduced but direct causality
cannot be inferred. Despite the above, our results
are hypothesis-generating, supporting further stud-
ies in PUC treatment strategies and evaluation of
biomarkers.

CONCLUSIONS

This institutional study confirms that PUC is an
aggressive variant, demonstrating increased propen-
sity for early extravesical spread and lymph node
infiltration, when compared with conventional UC. In
addition, we observed suboptimal response to NAC,
with a 10% ypT0N0 rate. The low likelihood of com-
plete response or downstaging raises a therapeutic
dilemma between NAC and upfront RC. Considering
the inconclusive literature on the “chemo-sensitivity”
for PUC, our findings underscore the importance of
larger dedicated studies on PUC, investigating the
rationale of chemotherapy utilization in the peri-
operative setting, with additional focus on molecular
profiling, further genomic interrogation for potential
“druggable” targets, and assessment of immunother-
apy.
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