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Abstract
Plasmacytoid urothelial carcinoma is a rare and aggressive variant 

of bladder cancer that is characterized by infiltrating neoplastic cells 
that closely resemble plasma cells. It may mimic plasmacytoma, 
lymphoma, and carcinomas such as lobular carcinoma of breast and 
poorly differentiated carcinomas of gastrointestinal tract secondarily 
involving the bladder. There is limited data regarding the comparative 
immunophenotypes of these morphologically similar tumors. The surgical 
pathology and consultation files at three institutions were searched for 
plasmacytoid urothelial carcinoma, lobular breast carcinoma and diffuse 
or signet ring type gastrointestinal carcinoma from 1998 to 2010. H&E 
slides of 31 cases were reviewed to confirm diagnoses. A focused 
immunohistochemical panel including antibodies against E-Cadherin, 
P63, P53, CD138, MUM-1, estrogen receptor (ER), progesterone 
receptor (PR), GCDFP-15, CA 125, cytokeratin 7 (CK 7), cytokeratin 20 
(CK 20), S100p and GATA3 was performed. Percent immunoreactivity 
was scored semi-quantitatively. All plasmacytoid urothelial carcinomas 
(n=11) showed immunoreactivity for CD138 and P53, but were negative 
for MUM-1, ER, PR, and GCDFP-15. E-Cadherin was completely lost in 
25% of cases, and nuclear P63 was lost in 55% of cases. 99% had CK7 
expression while 73% expressed CK20. GATA3 was expressed in 73% and 
S100p was expressed in 64% of cases. Lobular breast carcinomas (n=10) 
were immunoreactive for ER (100%), PR (60%), GCDFP-15 (90%), CK 
7 (100%), P53 (60%), CD 138 (100%), CA 125 (20%), GATA3 (100%), 
S100p (40%), but were negative for MUM-1, P63, E-cad, and CK 20 
in all cases. Diffuse/signet ring type gastrointestinal carcinomas (n=10) 
were immunoreactive for CD138 and E-cad, but negative for ER, PR and 
GCDFP-15 in all cases. Other variably positive markers in diffuse/signet 
ring type gastrointestinal carcinoma included P53 (90%), P63 (30%), 
CA125 (10%), CK 7 (60%), and CK 20 (80%), GATA3 (10%), S100p 
(50%). In summary, this study shows that the typical immunoprofile of 
plasmacytoid urothelial carcinoma is CD138 (+), CK7/20 (+), GATA3 
(+), S100p (+) and MUM-1 (-), ER/PR/GCDFP-15 (-). The absence of 
MUM-1 staining in plasmacytoid urothelial carcinoma would be helpful 
in the distinction from plasma cells and lymphocytes. Diffuse/signet 
ring type gastrointestinal carcinoma has a variable immunoprofile which 
overlaps significantly with plasmacytoid urothelial carcinoma. P63 and 
E-cad expression in a subset of plasmacytoid urothelial carcinoma and 
negative ER, PR and GCDFP-15 stains may be useful in the distinction 
from lobular breast carcinoma.
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Introduction
Plasmacytoid urothelial carcinoma is a rare variant of 

urothelial carcinoma that has acquired increasing importance 
since it may have prognostic and possibly therapeutic 
consequences for patients. The prognosis is uniformly 
poor with most patients having advanced stage of disease 
at presentation and metastatic disease [1-3]. Two different 
groups described plasmacytoid urothelial carcinoma in 1991. 
The first case report was described by Sahin et al in 1991 in a 
patient presenting with multiple lytic bony metastases of the 
ribs and skull leading to a misdiagnosis of multiple myeloma 
on initial aspiration biopsy. A subsequent bladder biopsy 
confirmed a plasmacytoid carcinoma of urothelial origin [4]. 
The same year, Zuckerberg et al published a case series of 5 
patients with plasmacytoid urothelial carcinoma simulating 
malignant lymphoma [5]. Since its first description 20 years 
ago, there have been approximately 30 published manuscripts, 
most of them in the form of case reports [6-19] and small case 
series [20-30]. Plasmacytoid urothelial carcinoma may be 
pure or admixed with other patterns of urothelial carcinoma. 
It is characterized by tumor cells closely resembling plasma 
cells forming sheets or single cells infiltrating the bladder 
wall in a mostly acellular or myxoid stroma (Figure 1A). 
The tumor cells are often discohesive and may closely mimic 
plasmacytoma, lymphomas, metastatic lobular carcinoma of 
the breast and/or metastatic poorly differentiated carcinomas 
from the gastrointestinal tract with diffuse/signet ring type 
histology. In some cases, plasmacytoid urothelial carcinoma 
may even mimic a non-neoplastic inflammatory infiltrate. The 
examination of the surface urothelium for in situ carcinoma 
and/or high grade urothelial carcinoma is helpful for 
determining urothelial origin when present. The distinction of 
plasmacytoid urothelial carcinoma from its histologic mimics 
is particularly problematic in small biopsies; however, there 

is limited data on comparative immunophenotypes of these 
morphologically similar tumors.

Materials and Methods
The surgical pathology and consultation files at three 

institutions were searched for plasmacytoid urothelial 
carcinoma, lobular breast carcinoma and diffuse or signet 
ring type gastrointestinal carcinoma from 1998 to 2010. All 
hematoxyline and eosin-stained sections of the 31 cases were 
reviewed by 2 investigators (N.G, J.K.M) and diagnoses 
for all cases were confirmed. A focused IHC panel using 
antibodies against E-Cadherin, P63, P53, CD138, MUM-
1 (multiple myeloma oncogene 1), estrogen receptor (ER), 
progesterone receptor (PR), gross cystic disease fluid 
protein-15 (GCDFP-15), CA 125, cytokeratin 7 (CK 7), 
cytokeratin 20 (CK 20), S100p and GATA3 was performed 
on 4-micron thick formalin-fixed, paraffin-embedded 
sections mounted on charged slides and baked at 60C for 
20 minutes. Positive and negative control slides were run 
in parallel with all cases. Antibody sources and dilutions 
for the study are listed in Table 1. The following patterns of 
immunolabeling were noted as positive- MUM-1, P53, P63, 
ER, PR: nuclear; CD138, E-Cad, GCDFP-15, CA-125, CK7, 
CK20, S100P, GATA-3: membranous and/or cytoplasmic. 
Percent immunoreactivity in the neoplastic cells was semi 
quantitatively graded from 0 to 4+ (0: negative; 1+: 1-25%; 
2+: 26-50%; 3+: 51-75%; 4+: 76-100%) and results for each 
group are listed in Table 2. 

Results
The percent positivity for each antibody in three groups is 

summarized in Table 3. CD138 and P53 showed the highest 
sensitivity for all plasmacytoid urothelial carcinomas (n=11, 
100%) (Figure 2A). CK 7, CK 20 and E-cad showed slightly 
less sensitivity for plasmacytoid urothelial carcinoma. 
Plasmacytoid urothelial carcinomas (n=11) were negative for 
MUM-1, ER, PR, and GCDFP-15 in all cases. The majority 
of plasmacytoid urothelial carcinomas (75%) showed focal 
E-Cadherin expression (1+ to 3+) while it was completely 
lost in 25% of cases, and nuclear P63 was only expressed in 
45% of cases. Ninety-nine % had CK7 expression while 73% 
expressed CK20. Seventy three percent had immunoreactivity 
with GATA3 (Figure 3A), while 64% of cases were labeled 
with S100p (Figure 4A). Lobular carcinomas of breast (n=10) 
were immunoreactive for ER (100%), PR (60%), GCDFP-15 
(90%), CK 7 (100%), P53 (60%), CD 138 (100%, Figure 2C), 
CA 125 (20%), GATA3 (100%), S100p (40%), but negative 
for MUM-1, P63, E-cad, and CK 20 in all cases. Poorly 
differentiated carcinomas of gastrointestinal tract with a 
diffuse/signet ring morphology (n=10) were immunoreactive 
for CD138 and E-cad, but negative for ER, PR and GCDFP-15 
in all cases. Other variably positive markers included P53 
(90%), P63 (30%), CEA125 (10%), CK 7 (60%), and CK 20 
(80%), GATA3 (10%), S100p (50%, Figure 4B). 

Figure 1: Discohesive plasmacytoid urothelial carcinoma cells 
infiltrating between muscularis propria muscle bundles in bladder.
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Antigen Clone Dilution Antigen retrieval Source 
MUM-1 MRQ-43 Prediluted EDTA HIER Ventana (Tuscan, AZ)

P53 Bp-53-11 Prediluted EDTA HIER Ventana (Tuscan, AZ)
CD138 B-A38 Prediluted EDTA HIER Ventana (Tuscan, AZ)

P63 BC4A4 Prediluted EDTA HIER Biocare (Concord, CA)
E-Cad 36-M Prediluted EDTA HIER Ventana (Tuscan, AZ)

ER SP1 Prediluted EDTA HIER Ventana (Tuscan, AZ)
PR 1E2 Prediluted EDTA HIER Ventana (Tuscan, AZ)

GCDFP-15 EP1582Y Prediluted EDTA HIER Ventana (Tuscan, AZ)
CA125 OC125 Prediluted EDTA HIER Ventana (Tuscan, AZ)

CK7 SP52 Prediluted EDTA HIER Ventana (Tuscan, AZ)
CK20 SP33 Prediluted EDTA HIER Ventana (Tuscan, AZ)
S100P 16/S100P 1:25 Leica Bond Citrate BD Biosciences (San Diego, CA)

GATA-3 HG3-35 1:10 Leica Bond EDTA HIER Santa Cruz Biotechnology (Santa Cruz, CA)

Table 1: Antibody sources and dilutions.

  MUM-1 P53 CD138 P63 E-cad ER PR GCDFP15 CA125 CK 7 CK 20 S100p GATA3
PUC

1 neg 4+ 3+ neg 2+ neg neg neg 2+ 4+ 4+ neg 3+
2 neg 4+ 4+ neg 3+ neg neg neg neg 4+ neg 3+ 2+
3 neg 4+ 3+ neg 2+ neg neg neg 1+ 3+ neg 3+ neg
4 neg 4+ 4+ neg 1+ neg neg neg neg 4+ 4+ 3+ 3+
5 neg 4+ 4+ 2+ 1+ neg neg neg neg 4+ 4+ 2+ 3+
6 neg 1+ 3+ 1+ neg neg neg neg 1+ neg 4+ neg neg
7 neg 2+ 4+ 3+ 3+ neg neg neg neg 4+ neg neg neg
8 neg 4+ 4+ 1+ 1+ neg neg neg neg 1+ 2+ 1+ 2+
9 neg 1+ 3+ neg neg neg neg neg neg 4+ 2+ neg 2+
10 neg 4+ 4+ neg neg neg neg neg 1+ 4+ 3+ 3+ 2+
11 neg 4+ 4+ 4+ 4+ neg neg neg 2+ 4+ 1+ 1+ 1+

PCDG15
1 neg 3+ 4+ neg 4+ neg neg neg neg neg 1+ 3+ neg
2 neg 1+ 4+ 1+ 1+ neg neg neg neg neg 4+ neg neg
3 neg 2+ 4+ neg 4+ neg neg neg neg neg 2+ 2+ neg
4 neg 1+ 4+ neg 4+ neg neg neg neg 4+ neg 2+ neg
5 neg 4+ 4+ 1+ 4+ neg neg neg neg 4+ 4+ neg neg
6 neg neg 3+ neg 4+ neg neg neg neg 4+ 4+ 1+ neg
7 neg 4+ 3+ neg 4+ neg neg neg neg 4+ 1+ neg neg
8 neg 4+ 1+ neg 4+ neg neg neg neg 3+ 1+ neg neg
9 neg 4+ 2+ neg 4+ neg neg neg neg neg 4+ neg neg
10 neg 4+ 1+ 1+ 4+ neg neg neg 1+ 4+ neg 1+ 2+

LCB
1 neg neg 4+ neg neg 3+ neg 4+ 2+ 4+ neg 2+ 3+
2 neg neg 1+ neg neg 4+ 4+ 1+ 1+ 4+ neg neg 3+
3 neg 1+ 4+ neg neg 3+ 3+ neg neg 4+ neg neg 3+
4 neg 1+ 4+ neg neg 4+ neg 2+ neg 4+ neg neg 3+
5 neg 1+ 4+ neg neg 3+ neg 4+ neg 4+ neg 2+ 3+
6 neg neg 4+ neg neg 3+ neg 2+ neg 4+ neg 2+ 3+
7 neg 1+ 4+ neg neg 3+ 3+ 3+ neg 4+ neg neg 3+
8 neg 1+ 4+ neg neg 3+ 3+ 4+ neg 4+ neg 2+ 3+
9 neg 1+ 1+ neg neg 4+ 4+ 4+ neg 4+ neg neg 3+
10 neg neg 4+ neg neg 3+ 3+ 1+ neg 4+ neg neg 3+

Table 2: The semi quantitative scoring results of antibodies for each group. PUC: Plasmacytoid urothelial carcinoma, PDCGIS: Poorly 
differentiated carcinoma of gastrointestinal system, LCB: Lobular carcinoma of breast.
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Discussion
The plasmacytoid urothelial carcinoma is one of the 

unusual variant patterns of urothelial carcinoma and its 
incidence is reported to be 1% in one large series [29-31]. It 
has been associated with poor outcomes when compared with 
pure urothelial cancer. It is usually diagnosed at an advanced 
pathologic stage with unfavorable clinical outcome despite 
multimodal therapy [1-3]. Plasmacytoid urothelial carcinoma 
may have potential for an unusual pattern of disease spread 
similar to lobular breast carcinoma and diffuse/signet ring 
type carcinomas of gastrointestinal tract. We have published 
a series of plasmacytoid urothelial carcinoma with 
discontinuous intraperitoneal involvement and carcinomatous 
effusions warranting a careful intra-abdominal staging 
evaluation of the peritoneal surface, bowel wall, and omentum 
at the time of surgery [19]. The histologic distinction of 
plasmacytoid urothelial carcinoma from morphologically 
similar tumors in the urinary bladder and metastatic sites can 
be a major diagnostic problem, particularly in small biopsy 
samples. The histologic overlap with plasmacytoma, reactive 
plasma cells, lymphoma, lobular breast cancer, and signet 
ring carcinoma is considerable. In difficult cases, 
immunohistochemistry may be utilized to aid in these 
distinctions. Several studies have evaluated the immunoprofile 
of plasmacytoid urothelial carcinoma. A compounding factor 
in the immunophenotype of these tumors is that the majority 
of plasmacytoid urothelial carcinoma cases express CD138, a 
marker for plasma cell differentiation. In routine practice, it is 
crucial to get cytokeratin stain with CD138 in the context of 
the differential diagnosis of a carcinoma. The range of CD138 
positivity is reported from 27% to 100% in series of 
plasmacytoid urothelial carcinomas published to date [17, 20, 
21, 26, 28, 32]. MUM-1 has never been reported positive in 
plasmacytoid urothelial carcinoma [17, 28]. Our cases with 
100% CD138 labeling and negative MUM-1 are keeping with 
the existing literature. The absence of MUM-1 staining and 
cytokeratin labeling in plasmacytoid urothelial carcinoma 
would be helpful in the distinction from multiple myeloma 
and chronic inflammation. There is only one paper on ER/PR/
GCDFP-15 expression in plasmacytoid urothelial carcinomas. 
In their series by Borhan et al., plasmacytoid urothelial 
carcinomas lacked expression of ER but PR was seen in 
13.3% and GCDFP-15 was present in 24.4% of cases. GATA 
3 was staining in 82.2% of their cases while uroplakin II was 
completely negative [40]. All plasmacytoid urothelial 

 
Figure 2: CD138 is diffusely positive in plasmacytoid urothelial 
carcinoma (A) in diffuse or signet ring type gastric carcinoma (B) 
and in lobular breast carcinoma (C).

 

Figure 3: Diffuse nuclear GATA3 positivity in plasmacytoid 
urothelial carcinoma (A) and lobular breast carcinoma (B).

 
Figure 4: Diffuse staining with S100p in plasmacytoid urothelial 
carcinoma (A) and in diffuse or signet ring type gastric carcinoma 
(B).

Mum-1 P53 Cd138 P63 E-cad ER PR Gcdfp15 Ca125 Ck7 Ck20 S100p Gata3

PUC n=11 0 100 100 45 75 0 0 0 45 99 73 64 73

Lobular breast ca n=10 0 60 100 0 0 100 60 90 20 100 0 50 100

D/SCGIT n=10 0 90 100 30 100 0 0 0 10 60 80 50 10

Table 3: Immunohistochemical staining results for plasmacytoid urothelial carcinoma (PUC), lobular breast carcinoma and diffuse/signet ring 
type carcinoma of gastrointestinal tract (D/SCGIT) (% cases positive).
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carcinoma cases in our series showed no staining in tumor 
cells with ER/PR and GCDFP-15. Given the published lack 
of uroplakin staining breast carcinomas, a panel of stains 
should include uroplakin II to exclude metastatic lobular 
breast carcinoma to the bladder. The majority of plasmacytoid 
urothelial carcinoma cases express CK7 and CK20. In 
published series, CK 7 expression ranges from 70% to 100% 
while CK20 expression ranges from 31% to 100% [20, 21, 
25, 28, 32, 33]. Our results (CK 7: 99% sensitivity, CK20: 
73% sensitivity) are keeping with the existing literature. The 
urothelial-lineage-associated markers such as S100p and 
GATA3 have rarely been comprehensively evaluated in 
plasmacytoid urothelial carcinoma. S100p has been shown to 
mediate tumor growth, metastasis and invasion in multiple 
tumors including pancreas, colorectal, stomach, and breast 
carcinomas [34-38]. Liu et al reported 86% sensitivity for 
S100p in bladder carcinomas [37] while Higgins et al detected 
high levels of S100p and GATA3 protein expression in 
urothelial carcinomas and both antibodies helped to 
distinguish urothelial carcinomas from other genitourinary 
neoplasms in their study [38]. Only study specifically looked 
for S100p and GATA3 staining in plasmacytoid urothelial 
carcinomas is in an abstract form by Ananaiah et al, and their 
11 cases showed staining with GATA3 and S100p in all cases 
(100%) [32]. In our group, the sensitivity of GATA3 and 
S100p is relatively lower 73% and 64%, respectively. The 
specificity of GATA3 for plasmacytoid urothelial carcinoma 
is much lower in our series. Ten cases of lobular breast 
carcinoma showed extensive staining with GATA3 (100%) 
while S100p was marking only 50% of cases. Our 10 cases of 
poorly differentiated gastrointestinal system carcinomas 
exhibited 10% positivity with GATA3 and 50% positivity 
with S100p (2 pancreatic adenocarcinomas, 2 colorectal 
adenocarcinomas, 1 gastric adenocarcinoma).While GATA3 
may help when we need to make differential diagnosis 
between plasmacytoid urothelial carcinoma and diffuse/
signet ring type carcinomas of gastrointestinal tract but it may 
not help to distinguish plasmacytoid urothelial carcinoma 
from lobular breast carcinoma. Additionally S100p has a low 
specificity for plasmacytoid urothelial carcinoma in our 
cases. Therefore it is less helpful to distinguish plasmacytoid 
urothelial carcinoma from lobular breast carcinoma and 
diffuse/signet ring type carcinoma of gastrointestinal tract. 
The other markers supportive of urothelial differentiation, 
p63 and 34BE-12 has only been investigated in plasmacytoid 
urothelial carcinomas by Paner et al [32]. Our cases have 
similar sensitivity with p63 (45%) when compared to 50% in 
their study. We also stained our cases with p53 and found 
100% sensitivity for plasmacytoid urothelial carcinomas 
which is consistent with the published series [28]. However, 
lobular breast carcinomas (60%) and diffuse/signet ring type 
carcinoma of gastrointestinal tract (90%) exhibited high 
levels of P53 expression as well in our series. CA125 has not 
been previously studied in plasmacytoid urothelial carcinomas 

and 45% our cases showed positive staining with CA125. It is 
less likely to be helpful in the distinction because 20% of 
lobular carcinoma of breast and 10% of diffuse/signet ring 
type carcinoma of gastrointestinal tract were positive with 
CA125 in our series. The loss of E-cadherin expression has 
been reported to be a possible marker for plasmacytoid and 
signet ring cell differentiation in urothelial carcinomas and it 
can explain their discohesive pattern of growth and aggressive 
behavior [17,25,39]. No E-cad expression is seen in all cases 
in several series [25,26,32,33,39,40,41] but study by Keck et 
al [17] had 13% and another by Perrino et al. [18] showed 
43% of plasmacytoid urothelial carcinoma cases exhibited 
E-cad in their study group. In our series 25% of plasmacytoid 
urothelial carcinoma cases lost E-cad expression while 75% 
showed focal positivity (1+ to 3+). In this study, the typical 
immunoprofile of plasmacytoid urothelial carcinoma is 
CD138 (+), CK7/20 (+), GATA3 (+), S100p (+), and MUM-
1(-), ER/PR/GCDFP-15 (-). The absence of MUM-1 staining 
in plasmacytoid urothelial carcinoma would be helpful in the 
distinction from plasma cells and lymphocytes. For the 
distinction of plasmacytoid urothelial carcinoma and lobular 
breast cancer, p63, CK20 and E-cad had lower sensitivity 
(45%, 73%, and 75%, respectively), but were highly specific 
for plasmacytoid urothelial carcinoma. In addition, ER and 
GCDFP-15 had both high sensitivity and specificity for 
lobular breast carcinoma (100% and 90%), respectively. P63 
and E-cad expression in a subset of plasmacytoid urothelial 
carcinoma and ER, PR and GCDFP-15 negativity is useful in 
distinction from lobular breast carcinoma. In our series, 
plasmacytoid urothelial carcinoma has a variable 
immunoprofile that overlaps significantly with diffuse/signet 
ring type gastrointestinal carcinoma. None of the tested 
markers were 100% specific in the distinction between 
plasmacytoid urothelial carcinoma from diffuse/signet ring 
type gastrointestinal carcinoma. Urothelial-lineage marker 
GATA3 should be used with caution in the distinction 
because 10% of gastrointestinal cancers expressed GATA3 in 
our study. In summary, for any given tumor that creates 
diagnostic difficulty in the distinction between plasmacytoid 
urothelial carcinoma and potential histologic mimics, it is 
important to carefully choose an immunopanel with 
consideration of the many expected immunophenotypic 
overlaps and to render a diagnosis only after close clinical 
and imaging correlation. 
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