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CA = cancer antigen

CEA = carcinoembryonic
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CK = cytokeratin

CT = computed tomography
CTC = circulating tumor cell
GATA3 = GATA binding
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GC = gemcitabine and
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antigen
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TURBT = transurethral
resection of the bladder tumor
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Introduction:
bladder cancer.
Case presentation: A 75-year-old woman presented with plasmacytoid urothelial
carcinoma with retroperitoneal dissemination was treated with chemotherapy. After an
unsuccessful first-line chemotherapy with gemcitabine and cisplatin, we assessed
circulating tumor cells; one such cell was found to be positive for programmed death-
ligand 1. The patient received second-line chemotherapy with pembrolizumab. However,
the tumor extended to the retroperitoneal organs, and the patient eventually died.
Autopsy revealed a widespread diffuse scirrhous infiltration of the carcinoma into the
retroperitoneum. However, distant metastasis was not observed.

Conclusion: The evaluation of circulating tumor cells and autopsy revealed a disease
state of progressive plasmacytoid urothelial carcinoma treated with pembrolizumab.

Plasmacytoid urothelial carcinoma is a rare and aggressive variant of

Key words: autopsy, circulating tumor cell, pembrolizumab, plasmacytoid urothelial
carcinoma, urinary bladder neoplasm.

Keynote message

An autopsy case of progressive PUC was reported. The evaluation of CTCs and autopsy
revealed a progressive PUC treated with pembrolizumab.

Introduction

PUC is a rare and aggressive variant of bladder cancer. The studies on this disease are lim-
ited, and most studies are single-case reports or include a small cohort of patients.'™ Because
of the limited information about advanced PUC, an optimal therapy has not yet to be estab-
lished. Herein, we present the case of a 75-year-old woman with progressive PUC who
received pembrolizumab therapy after the evaluation of CTCs. However, the patient eventu-
ally died, and an autopsy was performed.

Case presentation

A 75-year-old woman with bilateral hydronephrosis presented to our department. Bilateral
nephrostomies were performed because of acute renal failure; subsequently, renal function
returned to a normal level. Laboratory examination was performed, and the following results
were obtained: CEA level, 121.7 ng/mL; CA19-9 level, 2467.5 TU/mL; and CAI125 level,
63.1 IU/mL. CT scan revealed diffuse thickening of the bladder and rectum wall and
retroperitoneal dissemination of the tumor. However, no obvious distal and local lym-
phadenopathy was observed (Fig. 1). Urinary cytology revealed the presence of atypical cells.
Thus, based on these findings, a preoperative diagnosis of retroperitoneal dissemination of the
bladder tumor was made.

To diagnose the condition, TURBT was performed. The patient’s bladder capacity was
extremely decreased, and the whole bladder mucosa was irregular and thick. Histopathological
examination revealed that the tumor cells were discohesive with eccentrically placed nuclei
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Autopsy case of plasmacytoid UC

Fig. 1 CT scan findings of the current case. (a) lll-defined soft tissues spread
into the pelvis (arrows), which indicated retroperitoneal dissemination. (b) Dif-
fuse thickening was observed in the bladder and rectum wall (arrows).

and moderate to abundant eosinophilic cytoplasm, closely
resembling plasma cells (Fig. 2). The tumor cells were
immunohistochemically positive for CK AE/AE3, E-cadherin,
and GATA3, but negative for CK7, CK20, LCA, and PD-L1
(data not shown). CD8-positive T cells infiltrated the tumor.
Based on these findings, the resected tumor was histologi-
cally diagnosed as PUC of the bladder.

Fig. 3 CTCs were observed in 7.5 mL of blood
using the Celsee system in the current case. (a)
The CTC at the bright field. (b) The CTC was
immunohistochemically ~ positive ~ for ~ PD-L1
antibody.
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Fig. 2 Histological findings of the current case. The tumor cells were disco-
hesive with eccentrically located nuclei and abundant eosinophilic cytoplasm.

Based on the diagnosis of cT4bNOMO PUC of the blad-
der, chemotherapy with GC; gemcitabine (1000 mg/m> on
days 1, 8, and 15) and cisplatin (70 mg/m*> on day 2)
were administered in two cycles. CT scan was performed
after two cycles of chemotherapy and it revealed that the
tumor directly reached the pancreatic head. CEA and
CA19-9 levels elevated to 242.7 ng/mL and 5646.4 IU/mL,
respectively. We assessed CTCs after two chemotherapy
cycles, and two CTCs were found in 4 mL of blood.
Although the primary tumor was negative for PD-L1, one
of the CTCs was positive for PD-L1 (Fig. 3). Finally,
200 mg of pembrolizumab was administered as second-line
chemotherapy for urothelial carcinoma. However, the tumor
extended, and the patient presented with intestinal obstruc-
tion caused by tumor invasion. The patient died 4 months
after TURBT.

According to the autopsy findings, the whole urinary blad-
der was involved by the carcinoma (Fig. 4a). Moreover, the
carcinoma directly invaded the anterior wall of the uterus and
diffusely infiltrated into the whole myometrium of the uterus.
Autopsy revealed a widespread diffuse scirrhous infiltration
of the carcinoma into the retroperitoneum that formed a
membranous mass and a large tumorous mass with unclear
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Fig. 4 Autopsy findings of the current case. (a) The primary tumor involved
the whole urinary bladder and directly invaded the anterior wall of the uterus
and diffusely infiltrated into the whole myometrium of the uterus. (b) The
tumor cells were immunohistologically positive for HER2.

boundary in the pancreaticoduodenal region. However, no
distant metastasis was observed. Additional immunohisto-
chemical staining revealed that the tumor cells were positive
for HER2 (Fig. 4b).

Discussion

PUC is a rare histological type of bladder tumor. Since 1991,
when it was first identified,’ only few cases have been
reported and only four case series have been performed.'™
The current case is the second autopsy report of PUC.® More-
over, to the best of our knowledge, this study is the first to
assess the CTCs.

The typical imaging appearance of PUC is extensive
involvement of the bladder wall that frequently extends into
the perivesical soft tissues.* Histologically, PUC is character-
ized by discohesive cells with a plasmacytoid morphology
and typically stains positive for GATA3 but negative for
LCA and this result supports the urothelial origin of PUC.*’
Clinically, PUC is diagnosed at an advanced pathological
stage (82%, >pT3), and 9% of patients present with metasta-

* Generally, the treatments of local PUC are radical cys-
tectomy and adjuvant chemotherapy, and that of advanced
PUC is chemotherapy.® Chemotherapy comprises methotrex-
ate, vinblastine, doxorubicin, and cisplatin (M-VAC), or GC
is provided to almost all patients with advanced PUC.

However, the chemotherapy efficiency is controversial.”
Although multimodality treatment including these chemother-
apies is used, 57% of patients with advanced PUC survive
for a short time (mean: 23 months) and the median survival
time in patients with pT4 is only 15 months.’

We evaluated the CTCs in the peripheral blood in the cur-
rent case using the Celsee system, which is an accurate and
reproducible assay used to detect CTCs.!® In this study, we
identified an active CTC in the peripheral blood, which was
positive for PD-L1. However, the primary tumor was nega-
tive for PD-L1. In a previous study, none of the patients with
PUC tested positive for PD-L1, and pembrolizumab was not
effective in all patients, except in one.>®!'! In the current
case, the tumor was negative for PD-L1, and pembrolizumab
was not clinically effective for the treatment of the primary
tumor. Although active CTCs, which have potential for
metastasis, were observed, distant metastasis was not
observed during autopsy. This result may indicate that pem-
brolizumab could regulate metastasis in PUC. However, it
was not effective in inhibiting the progression of the primary
tumor.

A recent comprehensive molecular characterization has
revealed several potential targets for UC, one of which is
HER2, and their prognostic significance.'?> Approximately
10% of patients with UC were positive for HER2.> More-
over, approximately 40% of patients with the micropapillary
variant, another variant of UC, present with HER2 positiv-
ity,'* which is associated with poor outcome.'® In a previous
study, 80% of patients with PUC were positive for HER2.'®
In the current case, the primary tumor was positive for
HER2, which is a well-established therapeutic target in some
cancers.!” HER2 may be a good target for novel therapeutic
strategies in the management of PUC. Further studies that
assess the importance of HER2 are needed in the future.

Herein, we describe an autopsy case of progressive PUC.
The evaluation of CTCs and autopsy revealed a disease state
of progressive PUC treated with pembrolizumab. More data
from previous reports must be obtained to validate the bio-
logical characteristics and optimal management of PUC.
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Editorial Comment to Progressive plasmacytoid variant bladder cancer with
retroperitoneal dissemination: An autopsy case report

Kohada et al. reported a case of plasmacytoid urothelial car-
cinoma (PUC), an aggressive variant of urothelial carcinoma
(UC)." The authors studied the immunohistochemical (IHC)
characterization of PUC. Since its optimal therapy has not yet
been established, these data provide important insight into
novel treatment of PUC.

As the authors described, the sheet-like growth pattern of
PUC makes disease spread during the early stages much
more difficult to capture on cross-sectional imaging. There-
fore, urologists should be cognizant of the inherent limita-
tions in diagnosing PUC relapse. Patients may require
treatment based on symptoms and clinical suspicion.> Circu-
lating tumor cells (CTCs) are indicators of recurrence and
prognosis for several types of cancers, and can provide infor-
mation about tumor biology. The authors identified two CTCs
after first-line treatment and IHC analysis of CTCs showed
programmed death ligand 1 expression. This information was
useful for determining an appropriate second-line treatment.
Although further studies are needed, in the future CTCs
might serve as alternative forms of surveillance and help
determine the optimal treatment strategy for PUC.

Autopsies can establish the extent of clinical disease and
help clinicians to understand the clinical and pathological
aspects of that disease.” During IHC analysis, almost all PUC
cases showed expression of urothelial markers (GATA-3) and
plasma cell markers (CD138). Half of the PUC cases showed
loss of E-cadherin expression. The IHC analysis of

This is an open access article under the terms of the Creative
Commons Attribution License, which permits use, distribution and
reproduction in any medium, provided the original work is
properly cited.

pathological specimens can distinguish PUC from lobular
breast and diffuse gastric carcinomas which share a similar
morphologic appearance.”® In this case, the authors revealed
higher HER2 expression within the autopsy PUC specimen.
Kim et al. reported that PUC frequently showed HER2 pro-
tein overexpression and HER2 gene amplification.* Al-Ahma-
die et al. also reported that ERBB2 was frequently observed
among clinically actionable alterations in whole-exome
sequencing of PUC.> HER2 may be a good candidate for tar-
geted PUC therapy. We have previously reported that HER2
antibody—drug conjugates (ADCs) have promising anti-tumor
effects in preclinical models of HER2-overexpressing UC
compared with the HER2 antibody alone.” Recent genomic
studies suggest that UC of the bladder, especially the luminal
subtype of UC, could potentially respond to HER2-targeted
therapy. Therefore, novel and potent HER2-ADCs should be
evaluated in future clinical trials. The molecular characteriza-
tion of PUC opens the door to target therapies, which might
improve the prognosis for patients with this rare and aggres-
sive variant of UC.
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