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Abstract

A 73-year-old woman with no history of disease was referred to our hospital with fatigue and
joint pain. Screening blood test showed that her cancer antigen 15-3 (CA 15-3) serum level
was elevated to 36.6 U/mL, and a contrast-enhanced computed tomography scan revealed a
bladder tumor without metastasis. Cystoscopy showed a papillary and a small kissing tumor,
and the histopathological analysis of the bladder tumor obtained by transurethral resection
(TUR) showed invasive urothelial carcinoma (UC) with micropapillary variant (pT1). At 4 weeks
after TUR, the CA 15-3 serum level was markedly increased to 180.6 U/mL, and radiographic
examinations revealed multiple regional and nonregional lymph node metastases. The pa-
tient received systemic therapy with gemcitabine and cisplatin. After 3 cycles of chemother-
apy, the size of all lymph node metastases reduced by 80% in diameter, and the CA 15-3 serum
level decreased from 238.2 to 11.4 U/mL. Immunohistological analysis showed that the blad-
der tumor was positive for mucin 1, of which CA 15-3 is an epitope. In our patient, changes in
the CA 15-3 serum levels were in congruence with the clinical course of advanced micropap-
illary UC (MPUQC). Therefore, the CA 15-3 serum level may be a potentially valuable biomarker
for MPUC.
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Introduction

Micropapillary urothelial carcinoma (MPUC) of the bladder is a rare variant, accounting
for 0.7-8.3% of all urothelial carcinomas (UCs) [1, 2]. Patients with MPUC have a higher rate
of muscle invasion, lymph node metastasis, and distal metastasis compared with patients
with conventional UC [2]. Thus, MPUC is usually diagnosed at an advanced stage and follows
an aggressive clinical course. Pathologically, MPUC is characterized by the lack of true fibro-
vascular cores and the formation of small clusters of high-grade tumor cells contained within
the lacunar spaces [1]. Given that MPUC has a poor prognosis compared with that of conven-
tional UC [2], useful biomarkers and optimal treatments for MPUC are urgently needed. Here,
we report a patient with advanced MPUC whose cancer antigen 15-3 (CA 15-3) serum levels
showed a substantial congruence with the disease status.

Case Report

A 73-year-old woman was referred to our hospital with fatigue and joint pain. Until the
symptoms appeared, the patient had a normal health status and no history of cancer. Serum
tumor markers were measured to screen for malignant disease. The screening test results
that her CA 15-3 serum level was elevated to 36.6 U/mL (Reference range: <31.3 U/mL). A
contrast-enhanced computed tomography (CT) scan showed a bladder tumor measuring 16
mm in diameter with no metastases (Fig. 1a). Cystoscopy revealed a papillary and a small
kissing tumor in the bladder neck (Fig. 1b). The patient underwent transurethral resection
(TUR) of the bladder. The histopathological diagnosis of the resected specimen was invasive
UC with micropapillary variant (pT1) according to the presence of tumor cell clusters within
clear spaces shown by hematoxylin-eosin staining (Fig. 2a). An immunohistochemical analysis
using mucin 1 (MUC1) antibody (Ma695; Novocastra Laboratories Ltd., Newcastle upon Tyne,
UK) showed that MUC1, which has been observed in invasive micropapillary carcinoma [3],
was expressedinthe cellmembrane ofthe tumor cell clusters (Fig. 2b). Although we considered
the disease organ-confined, a fluorodeoxyglucose positron emission tomography with CT
scan performed 4 weeks after TUR showed multiple regional pelvic metastases in addition to
nonregional para-aortic lymph node metastases (Fig. 3a-d). At that time, the CA 15-3 serum
level was markedly elevated to 180.6 U/mL. Consequently, we diagnosed her condition as
cT2N1M1 urothelial bladder cancer with micropapillary variant. Systemic chemotherapy
consisting of gemcitabine (1,000 mg/m? on days 1, 8, and 15) and cisplatin (70 mg/m? on day
2) was administered. After 3 cycles of chemotherapy, a CT scan showed that the diameter of
the lymph node masses had shrunk by 80% (Fig. 3e, f). At this time, the CA 15-3 serum level
had decreased from 238.2 to 11.4 U/mL in congruence with tumor shrinkage (Fig. 3g). The
patient declined further treatment and received best supportive care at another clinic.

Discussion/Conclusion

CA 15-3 is a common tumor marker in advanced breast cancer [4]. Elevated CA 15-3
levels were reported in other malignancies such as ovarian, lung, and liver cancers [5]. To our
knowledge, this is the first report to demonstrate that changes in CA 15-3 serum levels
reflected the clinical course in a patient with advanced MPUC, suggesting that CA 15-3 serum
level may be a potential biomarker of MPUC.

MUC1 is a glycoprotein expressed on the apical surface of normal epithelial cells and is
involved in the maintenance of lumen formation [6]. CA 15-3 serum levels indicate a distinct
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Fig. 1. CT and cystoscopy findings at the patient’s first visit. a CT showed a bladder tumor with no metastases.
The arrow indicates the bladder tumor. b Cystoscopy revealed a papillary tumor with calcification at the
bladder neck. CT, computed tomography.

Fig. 2. Histopathological findings. a The arrows indicate clusters of micropapillary tumor cells nesting with-
in clear spaces in the stroma in hematoxylin-eosin staining. b The arrows indicate that mucin 1 is expressed
in the cell membranes of the micropapillary tumor cell clusters.

epitope on MUC1 and are used to determine MUC1 serum levels by immunoassay using mono-
clonal antibodies [4]. Upregulation and abnormal glycosylation of MUC1 were reported in
several common cancers including breast, lung, colon, ovary, and bladder cancer [7]. Simms
etal. [7] used a C595-based enzyme-linked immunosorbent assay to investigate MUC1 serum
levels as a potential biomarker for transitional cell carcinoma of the bladder. When the MUC1
serum levels in 87 patients with transitional cell carcinoma of the bladder were compared
with those of 31 controls with benign conditions, the overall sensitivity was only 24% for all
tumors. The study concluded that the MUC1 serum level was not a useful tumor marker for
screening but that MUC1 serum levels were high in T4 disease. Taking the results of our case
into account, MUC1 and CA 15-3 serum levels may be useful for monitoring advanced disease,
though not for screening of MPUC.

Immunohistochemical analysis of lung adenocarcinoma showed that MUC1 was strongly
expressed across the surface of the micropapillary structure [8]. In contrast, there is less
evidence regarding the impact of MUC1 expression in MPUC [9]. Sangoi et al. [9] proposed
that MUC1 expression by immunohistochemistry could be used to discriminate invasive UC
from artifact. Their study showed that MUC1 expression was significantly higher in invasive
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Fig. 3. CT showed multiple regional (a) and nonregional (b) lymph node metastases before chemotherapy.
Fluorodeoxyglucose positron emission tomography with CT showed multiple regional (c¢) and nonregional
(d) lymph node metastases before chemotherapy. The lymph node metastases shrank after 3 cycles of che-
motherapy (e, f). The arrows indicate the lymph node metastases. g Changes in CA 15-3 serum levels during
the clinical course. TUR, transurethral resection; GC, combination chemotherapy with gemcitabine and cis-
platin; CA 15-3, cancer antigen 15-3; CT, computed tomography.

micropapillary carcinoma than that in typical invasive UC (p = 0.0102); however, the speci-
ficity was rather low (37%). Consistent with the previous study, high MUC1 expression in the
bladder tumor was seen in our patient with aggressive MPUC. Assessing the mechanical and
clinical roles of MUC1 in MPUC in future studies will be intriguing. Furthermore, further
analyses are needed to assess the correlation between tumor MUC1 expression and CA 15-3
serum levels in patients with advanced MPUC. Recently, several studies have proposed
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potential biomarkers for MPUC such as human epidermal growth factor receptor-2 over-
expression [10] and miR-296 and RUVBLI activation [11]. Although these candidates are
potentially useful for screening and follow-up in patients with MPUC in the future, they
are currently not easy to measure in clinical practice. On the other hand, CA 15-3 is one
of the most widely used tumor markers in clinical practice [4]. Therefore, the current
results may provide physicians with a tool for more precise posttreatment intervention
in patients with MPUC.

The MPUC in our patient responded successfully to systemic chemotherapy with
gemcitabine and cisplatin. The optimal treatment strategy for MPUC remains controversial
because most of the previous studies have targeted localized diseases [12]. Neoadjuvant
chemotherapy using a platinum-based regimen induced complete pathological response in
MPUC although whether there is a direct survival benefit remains unknown [13]. In the
largest single-center study, a complete pathological response was observed in 52% of patient
with micropapillary tumors who received neoadjuvant chemotherapy compared with 19% of
patients with micropapillary tumors who had immediate cystectomy without neoadjuvant
chemotherapy after TUR [14]. Recently, Deuker et al. [15] conducted an observational study
0f 120,491 patients with bladder cancer who were included in the surveillance epidemiology
and results registry. The study demonstrated that in the metastatic stage, chemotherapy
significantly improved cancer-specific mortality-free survival (hazard ratio 0.36, p = 0.04) in
patients with MPUC compared with that in patients with conventional UC. Furthermore,
longer median cancer-specific mortality-free survival was associated with radical cystectomy
combined with chemotherapy than radical cystectomy alone in patients with nonorgan-
confined MPUC (hazard ratio 0.69, p = 0.2). These results and the results in our patientindicate
that chemotherapy is a reliable option for unresectable advanced MPUC.

In conclusion, we reported a case of MUC1-positive metastatic MPUC in which changes in
CA 15-3 serum levels corresponded to the clinical course. Therefore, CA 15-3 serum level may
be a potential biomarker for predicting aggressiveness and treatment response in patients
with advanced MPUC.
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