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Abstract: Plasmacytoid variant of urothelial carcinoma is a rare subtype of urothelial carcinoma
that has poor prognosis. We describe two cases of patients with the plasmacytoid variant of
urothelial carcinoma (PVUC) who had initial response to neoadjuvant chemotherapy followed by
radical cystoprostatectomy and lymph node dissection but presented with early relapse and disease
progression manifesting with intestinal obstruction and peritoneal carcinomatosis. Tumor genomic
sequencing revealed mutations and alterations in ARID1A, CDH1, PIK3CA, RB1 loss, and TERT
promoter, as well as tumor mutational burden of 10 Muts/Mb treated with pembrolizumab with a
minimal response. A further review of the literature regarding this rare variant is discussed here.
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1. Introduction

The plasmacytoid variant of urothelial carcinoma (PVUC) makes up a rare subtype of urothelial
cancers. This aggressive variant accounts for an estimated less than 5% of invasive cancers originating
from the urothelial tract of the bladder that, in turn, account for 90% of diagnosed primary bladder
cancers [1,2]. Variants of the urothelial carcinoma display morphologies distinct from usual or typical
patterns of invasive urothelial carcinoma. The plasmacytoid variant is characterized by tumor cells
that resemble plasma cells and/or monocytes, as well as a variable number of single cells with the
appearance of signet ring cells [3]. The prognosis of this variant is often poor due to the commonly
advanced disease presentation upon diagnosis warranting aggressive treatments [1,4,5].

2. Case Series

A 61-year-old Caucasian male presented with dysuria, with a 40-pack-years of smoking history,
coronary artery disease, hypertension, and chronic gastroparesis. However, given symptoms of
increased pelvic pain, urinary urgency, and hematuria, a cystoscopy was performed and showed
a bladder tumor that was treated with primary transurethral resection of bladder tumor (TURBT).
The pathology revealed high-grade PVUC invading the lamina propria and muscularis propria with
viable cells in both layers (Figure 1). After also experiencing flank pain, an ultrasound and a CT scan
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were performed, revealing bilateral hydronephrosis for which nephrostomy tubes were placed and
bladder wall thickening, increased renal echogenicity, and seminal vesicle calcifications were found
(Figure 2). He completed three cycles of neoadjuvant dose-dense methotrexate, vinblastine, doxorubicin,
and cisplatin (dd-MVAC), which was complicated by multiple gastrointestinal (GI) symptoms of
nausea, vomiting, resultant hypokalemia, and cytopenia, but he was able to successfully undergo
definitive robot-assisted laparoscopic radical cystoprostatectomy, bilateral lymph node dissection with
bilateral ureterolysis, and neobladder continent urinary diversion with ileum. The final pathology
revealed ypT2N0Mx PVUC bladder cancer. While the resolution of bilateral hydronephrosis was
seen initially, he developed persistent GI symptoms ten months later that warranted an eventual
cholecystectomy. Regardless, symptoms of nausea, vomiting, and pain persisted, which necessitated
obtaining a CT scan that showed changes that included recurrent bilateral hydronephrosis and bowel
loop thickenings suggestive of the development of enteritis; a small bowel follow-through revealed
intestinal obstruction (Figure 3C). A surgical exploratory laparotomy revealed multiple tumor deposits,
and a thick, fibrous, mass-like tissue adhering the transverse colon to the anterior abdominal wall was
dissected. However, given the extent of the adhesions and tumor deposits occurring diffusely in the
abdomen and pelvis, it was elected to not remove the affected small bowel and instead bring up an
end-ileostomy to relieve his obstruction. The pathology from these biopsies showed metastases of the
high-grade PVUC with infiltrating plasmacytoid and signet ring cells in the small bowel and omentum
with immunostaining positive for GATA-3, CD138, CK20, and CK7 (Figure 3).
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Figure  1. Radical  bladder  cystoprostatectomy  specimen:  residual  invasive  carcinoma  (<1%  viable 
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Figure 1. Radical bladder cystoprostatectomy specimen: residual invasive carcinoma (<1% viable
tumor cells in the tumor bed), focally invasive into muscularis propria, with ypT2a pN0. (A) Viable
tumor cells in lamina propria (100×); (B) viable tumor cells in lamina propria (200×); (C) viable tumor
cells in muscularis propria (200×); (D) pan-cytokeratin highlights the residual viable tumor cells (200×).
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Figure 2. CT scan showing bilateral hydronephrosis. (A) CT scan pre-cystectomy showing bladder
thickening; (B) CT scan shows bilateral hydronephrosis; (C) Small bowel follow-through showing
dilated small bowel loops, contrast ends before cecum, polypoid filling defects suggest stool in the
small bowel.

Further staging revealed mediastinal lymphadenopathy on a chest CT scan. Further genomic
sequencing using FOUNDATIONONE®CDX genomic profiling showed alterations in ARID1A
Q1095fs*10, CDH1 T364fs*3, PIK3CA M10431, RB1 loss, and TERT promoter −124C>T, as well as
a tumor mutational burden of 10 Muts/Mb and a stable microsatellite status (MS-stable). He was
only able to receive one dose of the PD-1 inhibitor pembrolizumab but with progressive physical and
functional decline, as well as gastrointestinal complication symptoms; he declined further treatment
and proceeded with hospice. He passed away two years and four months after his initial diagnosis.

Case 2 is a 71 y/o male who presented with prostatic hyperplasia symptoms and acute
renal insufficiency. Initial imaging showed bilateral hydronephrosis and bladder calcifications.
He underwent TURP and TURBT, which revealed high-grade urothelial carcinoma with plasmacytoid
and micropapillary features. CT staging showed a markedly thickened and nodular wall of the
urinary bladder and calculus (Figure 4), which was consistent with bladder malignancy (suspicious
for a diffuse infiltrating tumor) and an abnormal right ureteral dilation with wall thickening and
enhancement suspicious for tumor involvement in the right ureter, as well as bilateral pelvic sidewall
and retroperitoneal lymphadenopathy. He received chemotherapy with gemcitabine and cisplatin
for six cycles with good partial response and ultimately underwent radical cystoprostatectomy, ileal
diversion, and lymph node dissection with pathology that revealed high-grade urothelial carcinoma
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with a plasmacytic variant signet ring and micropapillary features with bulky residual disease
pT4pN2Mx. Immunopathologic staining showed +CK20, p53, HER2+ IHC stains, negative PSA,
and PD-L1 staining. Sequencing results showed ERBB2 amplification. However, he had ongoing
gastrointestinal symptoms of nausea and vomiting, which led to further endoscopies that revealed
peritoneal carcinomatosis. He received several cycles of pembrolizumab, and though initial symptom
stabilization was seen, further progression ensued and hospice ultimately engaged.Uro 2021, 1, FOR PEER REVIEW  4 
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Figure 3. Metastatic high-grade urothelial carcinoma, plasmacytoid variant involving omentum and
small bowel implant. (A,B) The infiltrative carcinoma consists of plasmacytoid and signet ring like
cells (A:100×, B:200×); (C–F) Immunohistochemical stains demonstrate the tumor cells are positive for
GATA-3 (C), CD138 (D), CK20 (E), and CK7 (F), (200×).Uro 2021, 1, FOR PEER REVIEW  5 
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3. Discussion

PVUC is a rare and aggressive variant that only accounts for a smaller proportion of diagnosed
urothelial bladder cancers. It is predominantly observed in males above 55 years of age and is often
associated with higher lymph node involvement, locally advanced tumors, and muscle-invasive
disease, and it is more likely to be diagnosed at higher stages compared to pure urothelial carcinomas
(UCs) [5,6]. The prognosis of urothelial cancers of the plasmacytoid variant is often poor, with high
local recurrence rates and a decreased overall survival (OS); studies have shown a five-year OS of 27%
for PVUC compared to 45% for pure urothelial cancers [2].

Initial presentation is typically similar to urothelial bladder cancers, often with gross or microscopic
hematuria [7] and other urinary obstructive or irritative symptoms. The histological presentation of
the plasmacytoid variant is characterized by atypical cells—specifically plasma-like cells with ample
eosinophilic cytoplasm and displaced nuclei that may contain vacuoles or form signet rings often
composing at least 50% of the tumor. Plasmacytoid variants can express the plasma cell marker CD138
(syndecan-1), and E-cadherin is often down regulated or negative, helping the diffuse permeation of
the tumor cells [8]. Other products that may be found by the immunohistochemistry of PVUC include
GATA3, p63, CK7, CK20, S100P, and protein-15 [9]. In our present case, tumor cells were initially found
during the TURBT of the bladder, and while successful surgery was done with cystoprostatectomy
and lymph node dissection with ileal diversion, recurrence occurred later on with metastasis to the
omentum and the small bowel, as well as intraperitoneal spread. Immunohistochemical staining was
utilized to confirm the origin of the metastasis and was positive for GATA3, CK7, CK20, and CD138,
further confirming the metastasis of the PVUC to the omentum and small bowel in this patient.

The results of genomic sequencing in these rare variants likely explains the poor prognosis and
the potential for peritoneal carcinomatosis in part. Studies have shown the significant overexpression
of CDH1 mutations in the plasmacytoid variant (50%) compared to pure UC (2%) [10]. The CDH1
mutation leads to the loss of E-cadherin that is often found on immunohistochemical staining. This loss
of E-cadherin can lead to the enhanced cellular migration of the tumor cells and the potential for
the peritoneal pattern of disease seen in PVUC, and it may also contribute to a poor prognosis [11].
The loss of RB, a tumor suppressor protein, is seen in various malignancies but has been observed to
contribute to the progression of high-grade invasive cases of bladder cancer via various pathways [12].
A retrospective study on 81 patients with UC found ARID1A expression to have an inverse correlation
with the stage of UC in both conventional pure UC and variants. ARID1A expression was also found
to be lower in variants, which generally have a worse prognosis compared to conventional UC. Its
encoded protein is involved in cellular proliferation and tumor suppression, possibly explaining the
higher staging and poorer prognosis found in this study [13].

In a particular study that looked at 10 cases of PVUC that were subjected to genomic sequencing,
nine had a mutation in at least one gene from commonly involved genes including TERT, FGFR3,
PIK3CA, TP53, HRAS, KRAS, ERBB2, CDKN2A, MET, MLL, and VHL. PIK3CA mutations do not
seem to occur specifically based on a particular stage or type and can be found in tumors of all
stages of bladder cancer. TERT promotor mutations are the most common mutations found in UCs,
and in a retrospective study of 10 PVUC cases, six were found to have TERT promotor mutations.
These commonly mutated genes have diagnostic potential and have been suggested for diagnostic
panels for UC [14]. Genomic sequencing on our present case showed alterations in ARID1A, CDH1,
PIK3CA, RB1 loss, and TERT promotor, as well as a high tumor mutational burden. The peritoneal
carcinomatosis of this patient may have been contributed to by some of these gene mutations, especially
CDH1. The finding of mutations in ARID1A, CDH1, and RB1 loss align with the poor prognosis of
the case as well. In addition, mutations in PIK3CA have been found to be potent oncogenic drivers
in urothelial cancers [15]. While the patient in Case 2 also had sequencing findings with the ERBB2
mutation, it may have been the concomitant micropapillary component that conferred this genomic
sequencing finding [10].
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Given the rarity of plasmacytoid variants, treatment has not been uniformly defined. However,
chemotherapy, which has been historically used for conventional or pure urothelial cancers, has often
been used with relatively good success in PVUC, although the durability of response is often lacking [6].
However, a few reports have shown inconsistent benefit from the use of neoadjuvant or adjuvant
chemotherapy [16–18], often used whenever possible, followed by consolidative surgery as the
main therapeutic option of choice. In a retrospective study of 31 patients with PVUC, pathological
down-staging was found in 80% of patients with resectable disease compared to the upstaging found
in most patients who received surgery up-front. Despite the achieved pathological down-staging,
recurrences still occurred in a majority of patients, most commonly in the peritoneum [6]. Given its often
higher stage at diagnosis, those with PVUC are more likely to undergo more aggressive multimodality
treatments with both chemotherapy, either adjuvant or neoadjuvant, and surgery. Chemotherapy
regimens that are commonly utilized include MVAC, gemcitabine and cisplatin (GC), and a mixture
of ifosfamide, doxorubicin, and gemcitabine. While immunotherapy has gained a major role in the
treatment of conventional urothelial cancers [19], little is known about possible efficacy in plasmacytoid
urothelial variants. In our particular case series, where both patients received pembrolizumab, there
were no discernible responses, thus highlighting the need for alternative, more active agents in this
aggressive variant.

4. Conclusions

The plasmacytoid variant of urothelial carcinoma often confers a dismal prognosis with possible
links to genomic mutations involving CDH1 and the loss of E-cadherin that explains its propensity for
intraperitoneal spread. While surgery is often used for early localized disease, systemic therapy is
often required for more advanced disease presentation. Treatment with chemotherapy, while initially
effective, often does not lead to durable responses. The use of checkpoint inhibitors appears to have
limited responses. This poses an area of increased unmet need for the discovery of novel therapeutics
for this aggressive variant of urothelial cancer.
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