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A case of undifferentiated carcinoma of the bladder
treated by combination therapy of surgery, local radiation,
and immune checkpoint inhibitors
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ABSTRACT

Undifferentiated carcinoma of the bladder is a rare malignancy with a poor prognosis. We present the
case of an 81-year-old woman complaining of bladder irritation. Computed tomography (CT) and magnetic
resonance imaging (MRI) revealed a bulky bladder tumor, which was diagnosed as cT4aNOMO. A trans-
urethral resection of the bladder tumor revealed pT2 or higher urothelial carcinoma. The patient underwent
total cystectomy with an ileal conduit diversion. Histological examination revealed a primary undifferentiated
bladder carcinoma with a sarcoma component, pT3aNOMO. Postoperative adjuvant chemotherapy with
gemcitabine plus carboplatin was administered. However, this regimen was discontinued after one course
due to significant myelosuppression. Four months after total cystectomy, a pelvic tumor with suspected
local recurrence was detected on CT. The patient was diagnosed with recurrent undifferentiated carcinoma
with a sarcoma component by a transperineal ultrasound-guided biopsy. Local radiation therapy and im-
munotherapy with immune checkpoint inhibitors were prescribed. After three courses of immunotherapy with
pembrolizumab, the primary tumor disappeared. Upon continuing immune checkpoint inhibitor treatment,
the patient has maintained a complete response without tumor recurrence in the following six months.
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INTRODUCTION

Undifferentiated carcinoma of the bladder is defined as an undifferentiated epithelial malig-
nancy that cannot be classified under any histological category. It was included among the “poorly
differentiated carcinomas” by the recent World Health Organization classification.! It is reportedly
rare, occurring in 0.6-0.9% of bladder cancer cases, and it has a poor prognosis.> While the
treatment strategy has not been established, various combinations of surgery, radiotherapy, and
chemotherapy have been proposed. However, most cases were refractory to treatment.> We report
the successful treatment of undifferentiated bladder carcinoma with a multidisciplinary approach,
involving surgery, immune checkpoint inhibitor (ICI), and radiation.

CASE REPORT

An 8l-year-old Japanese woman consulted a local doctor for bladder irritation. Her past
medical history includes significant hypertension and hyperlipidemia. She underwent iliac artery
stenting for internal iliac artery aneurysm, simple hysterectomy for fibroid tumors, and total hip
arthroplasty for a fracture of the left femoral neck. There was no family history of bladder or
renal disease. Ultrasonography revealed right hydronephrosis and an extensive bladder tumor,
and the patient was referred to our hospital. Upon admission, the patient’s physical examination
findings were unremarkable. Her serum creatinine level was elevated at 3.88 mg/dL due to
right ureteral obstruction. The values of the tumor markers, such as carcinoembryonic antigen,
cancer antigen 19-9, and squamous cell carcinoma, were within the normal ranges, and the
urine cytology test results were negative. A non-papillary broad-based tumor in the triangular
area was observed on cystoscopy. Computed tomography (CT) and magnetic resonance imaging
(MRI) revealed right hydronephrosis and a bulky bladder tumor, which was suspected to have
infiltrated the vagina. However, no distant metastasis was observed. Based on these findings,
she was diagnosed with a bladder tumor, cT4aNOMO, stage IIIA (Fig. la, 1b).> A transurethral
resection of the bladder tumor was performed. The pathological diagnosis was G3, pT2, or more
invasive uroepithelial carcinoma. Shortly after that, a total cystectomy was performed without
preoperative chemotherapy. Due to her previous history of iliac artery stenting surgery, lymph

Fig. 1 The initial diagnosis by contrast-enhanced computed tomography (CT) scan was cT4aNOMO,
stage IITA
Fig. 1a: Coronal section of the CT scan showing right hydronephrosis.
Fig. 1b: Axial section of the CT scan suggesting vaginal invasion.
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node dissection was not performed. Pathological examination revealed an undifferentiated bladder
carcinoma with some sarcoma components and multiple tumor-infiltrating lymphocytes (TILs)
(Fig. 2a). In the immunostaining study, the tumor was negative for GATA3 staining, which
shows positive for urothelial components, and positive for AE1/AE3 staining, which is useful
for differentiating undifferentiated cancer from non-epithelial malignancies. The tumor infiltrated
the surrounding lipid tissue and was diagnosed as pT3aNOMO, stage IITA. Postoperative adjuvant
chemotherapy with gemcitabine plus carboplatin was administered because the risk of recurrence
was high. However, chemotherapy was discontinued after one course due to febrile neutropenia
and grade 4 thrombocytopenia. As shown in Fig. 3a, a pelvic mass was detected on follow-up CT
four months after the total cystectomy. The lesion was diagnosed as a recurrence by transvaginal
needle biopsy. The histopathology of this biopsy documented a greater sarcoma component than
that of the histopathology from the total cystectomy (Fig. 2b). Local resection was considered
impractical because of the early postoperative recurrence and patient’s pathological findings.
In addition, because the bladder tumor obtained by total cystectomy (Fig. 2c) and transvaginal
needle biopsy (Fig. 2d) showed diffusely positive by programmed cell death ligand 1 (PD-L1)
staining (E1L3N®), she underwent radiation therapy, immediately followed by ICI treatment with
pembrolizumab. After three courses of ICI treatment, the recurrent tumor disappeared (Fig. 3b).
The patient continued undergoing ICI treatment, and no recurrence was observed in the following
six months (Fig. 4).

Fig. 2 Hematoxylin and eosin (HE) staining and PD-L1 (programmed cell death ligand 1) staining of
specimens obtained by total cystectomy and transvaginal needle biopsy

Fig. 2a: HE staining of bladder tumor obtained by total cystectomy.
Undifferentiated carcinoma, containing some sarcoma components and numerous tumor-infiltrating
lymphocytes, is identified.

Fig. 2b: HE staining of specimens obtained by transvaginal needle biopsy.
The sarcoma component is increased, compared with the total cystectomy findings.

Fig. 2c: PD-L1 staining (E1L3N®) of bladder tumor obtained by total cystectomy.
High PD-L1 expression is observed in tumor cells.

Fig. 2d: PD-L1 staining (E1L3N®) of specimens obtained by transvaginal needle biopsy.
High PD-L1 expression is observed in tumor cells, while surrounding lymphocytes are negative for
PD-L1 staining.
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Fig. 3 CT scan before and after pembrolizumab administration
Fig. 3a: Four months after total cystectomy, a recurrent lesion occupying the pelvis is detected.
Fig. 3b: A complete response was achieved after three courses of pembrolizumab.

Transvaginal
Needle
Biopsy
Chemotherapy Radiation
Icourse Therapy ICI treatment with Pemblolizumab
GEM and CBDCA 43.2Gy/16fr 200mg/body
Day 0 Day 54-80 147 Day 161-186  Day 188~ 280
Recurrence CR

Fig. 4 Clinical course of the combination therapy
GEM: gemcitabine
CBDCA: carboplatin
CR: complete response

DISCUSSION

Undifferentiated bladder cancer is often refractory to various treatments. Moreover, these
tumors rarely regress completely after multidisciplinary treatment, as observed in this case. The
mechanisms underlying the complete response, achieved by multidisciplinary treatment in this
case, remain incompletely understood. However, a hypothesis, based on three aspects, including
ICI, radiation therapy, and surgical treatment, was discussed in this study.

First, the cancer tissue in this case had a 1) high expression rate of TILs, 2) high expression
rate of PD-L1, and 3) sarcoma-like components. It is suggested that these tissue and immunologi-
cal features of this tumor may be involved in its significant response to ICI treatment. Recent
studies have reported that ICI treatment was effective against muscle-invasive bladder cancer. In
the ABACUS trial,* the efficacy of atezolizumab, a PD-L1 antibody, was evaluated prospectively in
patients with ¢T2-T4a muscle-invasive bladder cancer and the therapeutic effects of ICI, including
life expectancy and achievement rate of complete response, was reported to be significantly high
in patients with an increase in CD8-positive T lymphocytes in cancer tissue. Since CDS8-positive
T lymphocytes are considered surrogate markers for TILs, ICI treatment was more effective in
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patients with a high expression rate of TILs in cancer tissue. In the KEYNOTE-045 study,’
which evaluated the efficacy of pembrolizumab as second-line therapy for urothelial carcinoma
in patients with disease progression after platinum-based chemotherapy, the overall survival was
significantly better among patients with a high expression of PD-L1 on histopathology. In this
case, as shown in Fig. 2c and 2d, the PD-L1 expression in both the primary bladder tumor and
recurrent tumor in the pelvis was high based on posterior immunostaining. Additionally, the
pathological findings of the recurrent tumor were predominantly sarcoma-like components. This
possibly enhanced the effect of pembrolizumab, which was reportedly effective in reducing the
tumor size in patients with undifferentiated sarcomas, according to the SARCO028 study.’

Second, the immediate initiation of ICI treatment after radiation therapy likely contributed
to the complete response. Undifferentiated carcinoma is highly radiosensitive.”® Basic studies
have documented the synergistic effect between ICI therapy and radiation therapy.’ In clinical
practice, the abscopal effect'® of radiotherapy reportedly enhanced the antitumor effect of ICI
treatment. The PACIFIC study'' evaluated the efficacy of durvalumab after chemoradiation against
unresectable locally advanced non-small-cell lung cancer. Based on this study, ICI treatment
administered immediately after radiation therapy significantly improved progression-free survival.

Third, the absence of lymph node dissection during total cystectomy due to stenting of
the internal iliac artery aneurysm possibly contributed to the successful treatment of recurrent
tumors. Lymph node dissection reportedly suppressed the priming phase function in the cancer-
immune cycle. In a basic study that compared the therapeutic effects of PD-L1 antibodies with
and without lymph node dissection in mice with carcinoma, tumor size reduction and survival
were significantly better in the group without lymph node dissection.!? In this case, the absence
of lymph node dissection possibly enhanced antitumor immunity during the radiation and ICI
treatment for recurrent tumors.

In conclusion, we reported a case of undifferentiated bladder cancer that was completely
cured by multidisciplinary treatment combining radiotherapy, ICI therapy, and surgical treatment.
Although further follow-up is needed in the future, this treatment protocol suggested a new
treatment strategy for undifferentiated bladder cancer.

ACKNOWLEDGEMENTS

We would like to thank Editage (www.editage.com) for English language editing.

CONFLICT OF INTEREST STATEMENT

The authors state that they have no conflict of interest.

REFERENCES

1 Moch H, Humphrey PA, Ulbright TM, Reuter V. WHO Classification of Tumours of the Urinary System
and Male Genital Organs. Lyon, France: International Agency for Research on Cancer; 2016.

2 Kuroda M. A clinicopathological study on urinary bladder cancer. Relation of pathological characteristics
to prognosis after total cystectomy [in Japanese]. Nihon Hinyokika Gakkai Zasshi. 1984;75(3):379-390.
doi:10.5980/jpnjurol1928.75.3_379.

3 Flaig TW, Spiess PE, Spiess PE, et al. Bladder Cancer, Version 3.2020, NCCN Clinical Practice Guidelines
in Oncology. J Natl Compr Canc Netw. 2020;18(3):329-354. doi:10.6004/jnccn.2020.0011.

Nagoya I. Med. Sci. 84. 865-870, 2022 869 doi:10.18999/nagjms.84.4.865



Wataru Nakane et al

4 Powles T, Kockx M, Rodriguez-Vida A, et al. Clinical efficacy and biomarker analysis of neoadjuvant
atezolizumab in operable urothelial carcinoma in the ABACUS trial. Nat Med. 2019;25(11):1706-1714.
doi:10.1038/s41591-019-0628-7.

5 Bellmunt J, de Wit R, Vaughn DJ, et al. Pembrolizumab as second-line therapy for advanced urothelial
carcinoma. N Engl J Med. 2017;376(11):1015-1026. doi:10.1056/NEJMoal613683.

6  Tawbi HA, Burgess M, Bolejack V, et al. Pembrolizumab in advanced soft-tissue sarcoma and bone
sarcoma (SARCO028): a multicentre, two-cohort, single-arm, open-label, phase 2 trial. Lancet Oncol.
2017;18(11):1493-1501. doi:10.1016/S1470-2045(17)30624-1.

7  Arichi N, Mitsui Y, Inoue K, et al. Radiation Therapy and Intraarterial chemotherapy was effective in
local control of a patient with undifferentiated carcinoma of the bladder [in Japanese]. Nishinihon J Urol.
2011;73(3):114-117.

8  Sakaki M, Hamao T, Kanayama H, Shimamura K. A case of undifferentiated bladder cancer in a patient
with cystostomy [in Japanese]. Rinsho hinyokika. 2009;63(9):733-736. doi:10.11477/mf.1413101804

9 Dovedi SJ, Adlard AL, Lipowska-Bhalla G, et al. Acquired resistance to fractionated radiotherapy can be
overcome by concurrent PD-L1 blockade. Cancer Res. 2014;74(19):5458-5468. doi:10.1158/0008-5472.
CAN-14-1258.

10 MOLE RH. Whole body irradiation; radiobiology or medicine? Br J Radiol. 1953;26(305):234-241.
doi:10.1259/0007-1285-26-305-234.

11 Antonia SJ, Villegas A, Daniel D, et al. Durvalumab after chemoradiotherapy in stage III non-small-cell
lung cancer. N Engl J Med. 2017;377(20):1919-1929. doi:10.1056/NEJMoal709937.

12 Fransen MLF, Schoonderwoerd M, Knopf P, et al. Tumor-draining lymph nodes are pivotal in PD-1/PD-L1
checkpoint therapy. JCI Insight. 2018;3(23):e124507. doi:10.1172/jci.insight.124507.

Nagoya J. Med. Sci. 84. 865-870, 2022 870 doi:10.18999/nagjms.84.4.865



	名称未設定

